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MEASUREMENT OF MICRO
STALLS AND STICK SLIPS

281

DISPOSE HELICAL OPTICAL FIBER SENSORS IN THE ELASTOMER OF
THE STATOR OF A MUD MOTOR OF A DOWNHOLE DRILL ASSEMBLY,
THE FIBER SENSORS EXTENDING PARALLEL TO THE INTERNAL
LOBES OF THE ELASTOMER

é 282

DURING DOWN-HOLE DRILLING, MEASURE THE AVERAGE
ELONGATION OF THE OPTICAL FIBER SENSORS IN ORDER TO
DETECT OCCURRENCES OF STICK SLIP AND MICRO STALLS OF THE
MUD MOTOR. LOG THE STICK SLIP AND MICRO STALL
OCCURRENCES, AND THEIR DURATION AND RELATED MUD
PRESSURE VALUES, AND SEND AREPORT TO THE SURFACE VIA
ACOUSTIC OR MUD-PULSE TELEMETRY. FOR EXAMPLE, THE
ELONGATION IS MEASURED BY MEASURING A SHIFT IN THE PEAK
WAVELENGTH OF THE SPECTRUM OF LIGHT REFLECTED FROM
BRAGG GRATINGS IN OPTICAL FIBER EMBEDDED IN THE
ELASTOMER. STICK SLIP 1S DETECTEDR WHEN THE ELONGATION OR
WAVELENGTH EXCEEDS A FIRST THRESHOLD, AND AMICRO STALL
S DETECTED WHEN THE ELONGATION OR WAVELENGTH EXCEEDS
A SECOND THRESHOLD.

% 283

DURING DOWN-HOLE DRILLING, MEASURE THE ELONGATION OF
THE OPTICAL FIBER SENSORS AT DIFFERENT PHASE POSITIONS OF
THE STATOR WITH RESPECT TO THE ROTOR IN ORDER TO TRACK
ANGULAR DISPLACEMENT OF THE ROTOR AND DETECT ROTOR
STALLS AND CORRELATE STICK SLIP AND MICRO STALLS WITH THE
ANGULAR DISPLACEMENT OF THE ROTOR. FOR EXAMPLE, THE
ROTOR HAS A MULTIPLICITY OF "N” LOBES, AND THE ANGULAR
POSITION OF THE ROTOR WITH RESPECT TO THE STATOR IS
RESOLVED WITHIN A RANGE OF 2TT/N RADIANS BY MULTIPLE
SAMPLES OF ELONGATION OVER THIS RANGE, TO FIND AND
INTERPOLATE BETWEEN THE MAXIMUM OF THESE SAMPLES OF
ELONGATION.

FIG. 19
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MEASURE THE FREQUENCIES OF THE MICRO STALLS AND STICK
SLIFS BY ACCUMULATING A HISTOGRAM OF FREQUENCIES IN THE
SENSOR DATA OVER AN INTERVAL OF TIME. THE HISTOGRAM
INCLUDES AT LEAST A FIRST FREQUENCY OF THE MICRO STALLS,
AND A SECOND FREQUENCY OF THE STICK SLIPS
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MEASURE THE FREQUENCIES OF MICRO STALLS AND STICK SLIPS
BY COMPUTING A DISCRETE FOURIER TRANSFORM OVER THE
INTERVAL OF TIME IN ORDER TO CONVERT THE SENSOR DATA

FROM THE TIME DOMAIN TO THE FREQUENCY DOMAIN
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REPORT, TO THE DRILLING OPERATOR, THE FREQUENCIES OF
MICRO STALLS AND STICK SLIPS, AND THE CORRELATION OF THE
MICRO STALLS AND STICK SLIPS WITH THE ANGULAR
DISPLACEMENT OF THE ROTOR.

% 287

WHEN STICK SLIPS OR MICRO STALLS OCCUR, USE THE
FREQUENCIES OF THE STICK SLIPS AND MICRO STALLS TO MAKE
SUITABLE ADJUSTMENTS IN MUD FLOW (RPM), WEIGHT ON BIT, OR
MUD COMPOSITION, OR REPLACE OR CHANGE THE BIT

é 288

USE THE FREQUENCIES OF THE STICK SLIPS AND MICRO STALLS TC
SELECT DRILLING PARAMETERS, SUCH AS MUD FLOW (RPM),
WEIGHT ON BIT, MUD COMPOSITION, AND TYPE OF BIT, FOR

DRILLING AT NEARBY WELLS

FiG. 20



