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BHA #11 (4) – Entire Run (Motor Driven HALO)

Bit High Peak Shocks all 3-AxisBit Negative RPM
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Of significant interest on this stand is increased 3-axis shocks when picked up 2’ off bottom – Is this bit off bottom? Is this bit whirl?
Temperature increase is significant event for a centerline mounted sensor (if this is dynamics/rock interaction driven).
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Of significant interest on this stand is increased 3-axis shocks when 1) Ramping up RPM /picking -up and partially off bottom (see next slide zoomed);         
2) Picked up 2’ off-bottom – Is this bit off bottom? Is this bit whirl? Is the whirl transferring to BHA? Need to validate with NOV BB data.
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All 3-axis peak shocks increase when picking up and ramping up surface RPM. Temperate increase at same time. Motor continues to pull differential. 
Possible bit is not fully off-bottom in combination with bit whirl. Any indication of string whirl from NOV sensor sub?
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60 RPM

Axial, Tangential & Radial Peak 
Shocks progressively increasing 
to very high levels when picking 
up. Temperature increase is 
seen at same time.

Reduction in 3-axis peak shock 
correlates with reduction in 
surface RPM.



BHA #11 (4) – Bit Frequency (Motor Driven HALO)
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• Post run comments stated high lateral vibrations at MWD.

• Temperature increase during high levels of 3-axis peak shock is significant. This is a condition that 
will cause thermal damage to bit/cutters.

• Very high 3-axis Peak Shocks (up to 200G) experienced during run (HFTO 105Hz).

• Negative bit RPM events experienced through run.

• Clear correlation between higher differential pressure and increased 3-axis peak shocks while on-
bottom.

• Clear correlation between higher surface RPM and increased 3-axis peak shocks while on-bottom.

• Off-bottom events are significant (transitioning off-bottom) shows very high 3-axis peak shocks 
and still pulling torque and differential pressure. Looks very much like bit whirl.

• Should use NOV BB data to evaluate magnitude of mud motor back-drive throughout the run.

• Bit cutter damages (and wear pattern on DOC limiters) likely due to negative RPM events.

• Roller reamer roller element/button and stabilizer wear likely due to BHA whirl which was more 
severe while off bottom. Need to verify with NOV BB data.

BHA #11 (4) – Discussion
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BHA #12 (5) – Entire Run

Bit Low Peak Shocks all 3-AxisBit Gyro Spread Normal for 
No Motor BHA
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BHA #12 (5) – Event Zoom

Pick-up and stop rotating.

Start rotary, Shocks increase off-
bottom.

Start rotary and slack-off. Shocks 
decrease.

Stop and start RPM during pick-up and off-bottom induced high 3-axis Peak Shocks. Slack-off and application of weight reduced Shocks.



• Torsional and 3-axis Peak Shock dynamics are significantly improved 
with removal of mud motor from BHA (200G to sub 50G).

• WOB step tests from 50-60K lbs. showed no change in gyro spread or 
3-axis Peak Shocks.

• 120 RPM showed slight increase in 3-axis Peak Shocks.

• RPM step test from 100-80 RPM showed reduction in torque (20-13K 
ft-lbs.) and reduction in Tangential/Radial Peak Shocks.

• Higher RPM delivered higher ROP.

• Bit, stabilizers and roller reamer in good condition.

BHA #12 (5) – Discussion
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BHA #13 (6) – Entire Run

Bit Low Peak Shocks all 3-AxisBit Gyro Spread Normal for 
No Motor BHA
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3-axis Peak Shock levels are low. ROP is steady at 60’/hr.
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3-axis Peak Shock levels are low. ROP is steady at 55’/hr.
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3-axis Peak Shock levels are low. ROP is steady at 55’/hr.
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BHA #13 (6) – Stand Zoom

REVIT (ON) is inducing severe Stick-Slip and increased 3-axis Peak Shocks at bit.
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REVIT (ON) causing significant 
increase in Stick-Slip and 3-
axis Peak Shocks increased. 

60 RPM 60K 40’/hr. 10G 15G 20G

Off-Bottom

REVIT (ON) is inducing severe Stick-Slip and increased 3-axis Peak Shocks at bit.
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• Post run comments stated could not run higher than 66 RPM without 
inducing dysfunction. Type of dysfunction is not stated?

• 3-axis Peak Shocks are low throughout run (typically 15-20G).

• Increasing RPM correlates with increasing tangential and radial Peak 
Shocks.

• Stick-slip and torsional oscillation response is normal for rotary assembly.

• 5/16 @ 06:06-06:20, 06:58-07.01, 08:26-08:27 appears REVIT enabled and 
induces severe stick-slip (0 to 260 RPM).

• Bit was in good condition but starting to core (high WOB).

• Stabilizers and roller reamer in good condition.

BHA #13 (6) – Discussion
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BHA #14 (7) – Entire Run

Bit Low Peak Shocks all 3-AxisBit Gyro Spread Normal for No Motor 
BHA, except for event highlighted in red.



Gyro spread normal for rotary assembly. 3-axis Peak Shock low.
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BHA #14 (7) – Stand Zoom

Gyro spread normal for rotary assembly. 3-axis Peak Shock low. RPM step test made no change to bit dynamics.
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BHA #14 (7) – Stand Zoom

REVIT/DAS? Enabled and driving torsional dysfunction.
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BHA #14 (7) – Event Zoom REVIT/DAS?

Rig surface system is driving the dynamics dysfunction.

Rig surface system is driving 
downhole torsional 
dysfunction. Slip events 
(torsional release) correlate 
with 3-axis Peak Shock. 
Repeating cycle being pushed 
into drill string.
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• Bit dynamics were normal for rotary assembly until rig surface control 
system enabled.

• Rig surface control system inducing torsional dynamics into drill 
string.

• Bit, stabs and roller reamer in good condition.

• POOH for MWD failure.

BHA #14 (7) – Discussion
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BHA #15 (8) – Entire Run

Bit Low Peak Shocks all 3-Axis. Increased 
shocks highlighted in red.

Bit Gyro Spread Normal for No Motor 
BHA, except for event highlighted in red.



Dynamics response was normal until REVIT enabled. Comments stated REVIT malfunction? 

BHA #15 (8) – Stand Zoom
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RPM spread changes, but torque spread, and bit dysfunction remain the same.

REVIT ON

REVIT 
MALFUNCTION? 

NO RPM SPREAD.

TORQUE 
SPREAD
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SPREAD
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BHA #15 (8) – Event Zoom

Rig surface system is driving the downhole dynamics dysfunction.

Rig surface system is driving 
downhole torsional 
dysfunction. Slip events 
(torsional release) correlate 
with 3-axis Peak Shock. 
Repeating cycle being pushed 
into drill string.
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Gyro spread normal for rotary assembly. 3-axis Peak Shock low. RPM step test made no change to bit dynamics.
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Gyro spread normal for rotary assembly. 3-axis Peak Shock low. Except for red highlighted section where rig is driving downhole dynamics dysfunction.
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Gyro spread normal for rotary assembly. 3-axis Peak Shock low. 
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• Bit dynamics were normal for rotary assembly until rig surface control 
system enabled.

• Rig surface control system inducing torsional dynamics into drill 
string.

• Bit, HALO stab in good condition. No other photos available.

• POOH for MWD failure.

BHA #15 (8) – Discussion
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BHA #16 (9) – Entire Run

Bit Low Peak Shocks all 3-AxisBit Gyro Spread Normal for 
No Motor BHA



BHA #16 (9) – Stand Zoom

Gyro spread normal for rotary assembly. 3-axis Peak Shock low. 
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BHA #16 (9) – Stand Zoom

Gyro spread normal for rotary assembly. 3-axis Peak Shock low. 
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BHA #16 (9) – Stand Zoom

Gyro spread normal for rotary assembly. 3-axis Peak Shock low. 

60 RPM

0
 R

P
M

1
2

0
 R

P
M

60K 25K ft-lbs. 10G 10G 10G60’/hr.



BHA #16 (9) – Stand Zoom

Gyro spread normal for rotary assembly. 3-axis Peak Shock low. 
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BHA #16 (9) – Stand Zoom

Gyro spread normal for rotary assembly. 3-axis Peak Shock low. 
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BHA #16 (9) – Stand Zoom

Gyro spread normal for rotary assembly. 3-axis Peak Shock low. 
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BHA #16 (9) – Stand Zoom

Gyro spread normal for rotary assembly. 3-axis Peak Shock low. Torsional events highlighted in red. 
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DAS enabled? Rig surface control is driving downhole dysfunction.

Rig surface system is driving 
downhole torsional 
dysfunction. Slip events 
(torsional release) correlate 
with 3-axis Peak Shock. 
Repeating cycle being pushed 
into drill string.

0G
15G

0G 0G
20G 40G

5
8

K

6
2

K

1
0

K
 f

t-
lb

s.

3
5

K
 f

t-
lb

s.

5
2

 R
P

M

8
3

 R
P

M

BHA #16 (9) – Event Zoom
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• Bit dynamics were normal for rotary assembly until rig surface control 
system enabled.

• Rig surface control system inducing torsional dynamics into drill 
string.

• Bit in good condition. No other photos available.

• POOH for ?

BHA #16 (9) – Discussion
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BHA #17 (10) – Entire Run

Variable Bit Peak Shocks all 3-Axis 
Dependent on Operation

Bit Gyro Spread Variable 
Response Sliding & Rotating



BHA #17 (10) – Stand Zoom

Working conventional BHA to bottom. Variable gyro and shock response off bottom. Bit whirl or hole conditions? 

Pumps on and no rotary. 
Initial high gyro spread then 
tightens up.

Pumps off and no rotary. 
Working BHA up/down

Pumps on and no rotary. High 
gyro spread and increased 
Tangential/Radial Peak 
Shocks.
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BHA #17 (10) – Stand Zoom

Establishing parameters before tagging bottom and drilling ahead. Dynamics smooth once on bottom.

Ramp up pumps and no rotary..
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BHA #17 (10) – Stand Zoom

Sliding and rotating ahead. Dynamics normal. No significant change in downhole dynamics during RPM step test.

RPM step test with no 
significant dynamics change.
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BHA #17 (10) – Stand Zoom

Sliding and rotating ahead. Dynamics normal.
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BHA #17 (10) – Stand Zoom

Higher gyro spread and 3-axis Peak Shock off-bottom with pumps on and no rotary.
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BHA #17 (10) – Stand Zoom

Sliding and rotating ahead. Dynamics highest off bottom with pumps on and no rotation.
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BHA #17 (10) – Stand Zoom

Sliding and rotating ahead. Dynamics highest off bottom with pumps on and no rotation.
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• Offset wear on stabilizer.

• Bit shoulder cutters starting to wear.

• Bit dynamics are at highest when off bottom with pumps on and no 
surface rotation. 

• Either bit whirl or unloaded bit grabbing on wellbore.

BHA #17 (10) – Discussion



Final Thoughts


