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Review of Soft Torque 
Songa Venus RIG
Preliminary results

By Rob Grauwmans (SIEP) , Simon Nichlos, Wout Keultjes (Miri RTOC)
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Situation summary  

Copyright of Shell  Projects & Technology

� Semi Sub Songa Venus

� Tesco 1350ECI TD; MD5000 VFD

� Top drive inertia: 720 kgm^2.

� Passive heave compensator (Rucker model 18718)

� Water depth~260m

� 8 ½” hole; 

� 8 ½” PDC bit 
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Situation summary  (2)

� STRS was installed on Friday 23/7. Several ON/OFF tests and has been 
working since. 

� On Sunday 25/7 BHA #15 was pulled 

� RIH with BHA #5, drilling 8 ½” hole. 

� From there on two coring runs:

� BHA#6 (RIH on Wednesday 28/7) 

� BHA 7 (RIH on Friday 30/7)

� Several hours of EP’s high frequency data (200Hz- STQ and SRPM). 
Available between Friday 23/7 to Friday 30/7. That data is most important 

input to this presentation. 
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STRS installation
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Songa Venus EP STRS - July 23 18:12
Drive mobility | Cf = 1431  [Nms/rad] & Kf = 806  [Nm/rad]
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• STRS was 
installed and tested 
on 23/7 

•STRS makes the 
TD behave like a 
tuned spring-
damper. 

•This means there 
now should be a 
known relation 
between TQ load on 
SRPM 

•The measured
drive mobility is an 
exact match with 
model. 

•This proves STRS 
is successfully 

Kf 
[Nm/rad]

Cf 
[Nms/rad]
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STRS tuning by RTOC
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•RTOC is providing 
Cf and Kf tuning 
tables  using IDM 
3.17 

•Tuning and usage 
is being checked by 
RTOC via WITS 
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STRS performance (1)
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Songa Venus EP STRS ON/OFF-  July 23 19:34

Time Signals
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•First ON / OFF plot

•Showing STRS 
eliminating stick-slip 
but not eradicating

•Stick-slip starts up 
again after switching 
STRS OFF @ 
~75sec. 
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STRS performance (3) – Severe stick-slip 

Aug 13, 2010 8

•Frequency content 
of surface torque for 
time signals on 
previous slide

•STRS ON and OFF 

•For ON, low 
amplitude; matching 
1st torsional mode 

•For OFF, high 
amplitude; 
frequency below 1st

torsional mode == 
stick-slip
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STRS Performance (4)
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•STRS reducing 
stick-slip
• No full eradication 
though

•Clear difference 
between ON & OFF
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Observations (1) Effect of rotary speed

(24-07-10 at 13:20 Hrs – 4285m)



Copyright of INSERT COMPANY NAME HERE
Up to two lines if required

RESTRICTED

Observations (2) Stick slip and weight-on bit

(22:20, 23rd of July)

• Soft Torque 
suppresses but not 
fully eliminates the 
stick-slip
• Increasing the 
WOB increases the 
stick slip level
• Suggests bit 
generated stick slip
• Confirms earlier 
studies that linked 
stick slip to the bit 
drilling the harder 
formations (sands, 
volcanics)
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Observations (3) “Heave induced stick-slip”
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• On several occasions STRS eliminates 
stick-slip, but heave-induced vib’s remain 

•Amplitude TQ variation >10kNm (!)

•Frequency of this oscillation is ~0.08Hz. 
(as compared with ~ 0.17 Hz from stick 
slip) 

•Confirmed to match ocean swell from 
that day.

•STRS cannot cure this!  
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Observations  (4) Coupling between PWD and Stick Slip

• Stick slip couples 
with internal and 
external PWD sensor

• Seen this before in 
the NAM 15 years 
ago

• Suspect that varying 
rotational speeds 
causes varying 
pressure drops

• Not fully understood

Note: Small shift in time data
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Conclusions
� Severe stick slip observed during 8.5” run

� With no STRS upto 15kNm amplitude!

� Soft Torque

� STRS successfully installed 

� STRS effective most of time in surpressing stick-slip

� For severe stick-slip STRS sometimes not able to fully 
eradicate

� Using low WOBs and High RPMs will give the best results

� Tuning via Miri RTOC works
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