CALIBRATION OF A NEW TRANSIENT CT MODE
USING DOWNROLE LOG DATA
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Model Parameters

Inclined /

wellbore

Typically 100+ spring-mass-damper
units (*nodes”)

Discretisation




FLUID DAMPING ALGORITHM







SPRING CONSTANTS & BUCKLING




BHA & SLEEVE

Inner sliding barrel Recess for locator keys

Sand-jet perforating sub Resettable frac plug Sleeve locator
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Equalizing valve




BHA FOR FIELD CALIBRATION
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Job 001
4" id 16 sleeves VAT 25 sleeves
CT string 23/8 0.156 CT string 23/8 0.156







CALIBRATION FOCUS
" Recess is 46mm
I Longer than keys

Locate at 5 m/min R—
Pull-thru at 5 - 12 m/min /
—— _s—

“Locate” means pull thru 1o find the recess
then run back in to set.




CALIBRATION POINTS - PULL FORCE

Model Locate JO13 - 2066m. BHA pull force kN
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CALIBRATION POINTS — SURFACE WEIGHT

Model Locate JO13 - 2066m. Surface weight kN
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COMPARISON 1

Comparison J013-2066m Surface weights
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COMPARISON 2

Comparison J013-2066m BHA pull force

—&— Field bha kN Model bha kN




CALIBRATION POINTS — ACCELERATION

Model acceleration of Locate (generic)
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COMPARISON 3

Comparison Acceleration JO01-1456m
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COMPARISON 3

Comparison Acceleration J0O01-1456m




POSITION FROM ACCELEROMETERS

MINIPOSNAV3

. MINIPOSNAV

RING LASER GYRO
J TECHNICAL SPECIFICATIONS

Performance:

Standard T16 IMU High Performance T24 IMU
Free inertial drift Under 5 nautical miles Under 1 nautical miles per hour




POSITION FROM ACCELEROMETERS




COMPARISON 4A

Fig 13a. Integration - Locator release 1456m Fig 13b. Integration - Model 1456m
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COMPARISON 4B

Fig 14a. Integration - Locator release 1166m Fig 14b. Integration - Model 1166m
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Result: close match between initial distance traveled on locator release;
also rebound of BHA back downhole, followed by stationary period and
moving again at 1.4 sec.



COMPARISON 4C

Fig 15a. Integration - pull thru 948m Fig 15b. Integration - Model 948m
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Result: close match of initial distance travelled

and distance travelled after resuming motion at 2 sec.







RIH 0.1 M/MIN

RIH .1 m/min for 2 mins RIH .1 m/min for 2 mins (zoom in)
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Spikes to 25 times the injector speed.
Stuck 81% of the time.

No discernible pattern.
Deterministically chaotfic.




RIH 0.2 M/MIN

RIH .2 m/min RIH .2 m/min (zoom in)

L
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Spikes are about the same height even though the injector speed has géubled.
Stuck 64% of the time.
No discernible pattern.




RIH 0.4 M/MIN

4 m/min 4 m/min (zoom in 10 sec)
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Spikes still about the same height even though the injector speed has again doubled.
Stuck 43% of the overall 120 secs fime.

Indications of periodic motion.




RIH 0.8 M/MIN

.8 m/min .8 m/min (zoom in)
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Stuck 18% of the overall 120 secs time.
Stronger periodic motion.



RIH 1.6 M/MIN

1.6 m/min 1.6 m/min (zoom in)

No longer sticking.
Noisy periodic motion.
Peak to peak range is at least equal to RIH rate.




RIH 1.6 M/MIN
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Normal speeds.
Periodic motion confinues — just like bowing a violin.
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FFT — SPECTRAL ANALYSIS

Spectral plot of speeds
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