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Marksman DP-INS 

System overview 



Integration challenges 

 
Technology has moved forward 

Picture courtesy of GE Energy 

 



Integration challenges 

 
System interfaces 

 

 

 

 

 

• Marksman DP-INS is accurate enough but….. 

• The pieces fit but integration can be improved 

• Legacy / proprietary  interfaces are becoming 
a limitation 

• Reference system  integrity information is not 
being used  

• As technical complexity goes up are we doing 
enough to ensure ease of use?  

 

 

 

 

 



DP System Interface 

 

 
Accuracy 

1010 1015 1020 1025 1030
-20

-10

0

10

20

Po
si

tio
n 

[m
]

 

 

North

East

North(ref)

East(ref)

1010 1015 1020 1025 1030
-1

-0.5

0

0.5

1

Po
si

tio
n 

di
ffe

re
nc

e 
[m

]

System Time [min]

 

 

North

East

1DRMS[m]

1012 1013 1014 1015 1016

-10

-9

-8

Po
sit

io
n 

[m
]

 

 

1012 1013 1014 1015 1016
-1

-0.5

0

0.5

1

Po
sit

io
n 

di
ffe

re
nc

e 
[m

]

System Time [min]

 

 North

East

1DRMS[m](Kalman)

• GNSS levels of performance from 3 transponder DP INS is accurate enough 



DP System Interface 

 

 
Accuracy 



DP System Interface 

 

 
Freeze alarms due to precision 

• Deepwater drillship  

• Sonardyne Marksman DP-INS 

• Benign conditions 

• Acoustic inertial position references are 
extremely precise  

• Marksman position only changing by +/- 
1cm for 20 seconds ( 

• Freeze alarms are triggered in some DP 
systems 

• This is due to a legacy failure mode where a 
failed PRS can continue to output old data 

 

 

+/- 1cm 



DP System Interface 

 

 
Presentation of critical status information 

• Legacy telegrams do not fully support Inertial 
navigation systems (INS) 

• If INS aiding is lost the INS can drift 

• Logic is needed to monitor  

• position error 

• aiding source 

• time since last aided 

• Currently this is done in the reference system not the 
DP system 

• The reference system stops outputting which sets of 
another alarm (cascading alarms) 

• Multiple critical alarms and thresholds set / 
displayed in multiple places creates usability 
problems 

 

True 

Unaided INS 



DP System Interface 

 

 
Beyond Accuracy 

• Conservative error estimates to ensure 
Integrity 

• Internal integrity monitoring 



DP System Interface 

 

 
Beyond Accuracy 

• When station keeping net vessel forces needs to be 
zero to hold station 

• INS measures force but converts it to position to 
send to the DP system 

• DP system receives position information and 
converts it back to force required  

• Limited use of position error information  

• We can send position, velocity, attitude and 
acceleration to the DP for added integrity (the 
“navigation state”) 

 

 



DP System Interface 

 

 
High integrity DP telegram 

  Existing Telegram High integrity telegram Comment 

Header Y Y   

Time Y Y   

Target ID Y Y   

Integrity N Y PRS can flag loss of integrity 

Last aided N Y Time since last acoustic update 

Position Y Y Resolution to reflect precision of latest systems 

Position error Y Y Used by the DP system to weight inputs 

Depth Y Y   

Speed N Y Speed information can refine control 

Speed error N Y   

Pitch Y Y   

Roll Y Y   

Heading Y Y   

Aiding source N Y  Check for unaided INS 
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1. Marksman DP-INS 

2. Integration challenges 

3. DP System Interface 

4. Human Machine interface 

5. Vessel interface 

6. Summary 
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Moving towards a standardized interface for acoustic inertial reference 
systems 



Human Machine Interface 

 

 
Client displays 

• Marksman supports remote 
control and display from an 
external system 

 

• Controls of basic acoustic 
functions 

 

• Display of additional status 
information  

 

• High level XML interface that 
is easy to implement 

 

• Ethernet or serial 



Human Machine Interface 

 

 
Client displays 

• Any DP manufacturer can control basic functions through 
their own user interface 

 

• Additional status information can be displayed in the DP 
system 

 

• Improves ease of use as all important information is in one 
place 

 

• Common “look and feel” reflecting DP manufacturer “styles” 

 

• Compatible with global controls (brightness, day / night, etc) 

 

• Increase flexibility and reduce risk 

 



 

 

www.sonardyne.com  

 

1. Marksman DP-INS 

2. Integration challenges 

3. DP System Interface 

4. Human Machine interface 

5. Vessel interface 

6. Summary 

www.sonardyne.com  

Moving towards a standardized interface for acoustic inertial reference 
systems 



Vessel Interface 

 

 
INS installation 

 

Movement of pole INS w.r.t bridge INS 

Up to 0.3 degree 
pitch bias directly 
affects position 
accuracy 

Pole resonates at 2Hz 
approx 



Vessel Interface 

 

 
Deployment machine and gate valve 

• Brand new vessel still in Shipyard 

• Split acoustic supply between 

• Maximise technology diversity 

• Maximise compatibility with 
subsea operations 

• 3rd party deployment machines 

• 3rd party (yellow) system in diagram  
just  to operate deployment machine 
and gate valve 

• Complicated to install and difficult to 
use  

• We need a standard, open interface 
for the remote control of gate valves 
and deployment machines  
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Marksman DP-INS 

Incident free DP 

• Marksman DPINS is proven as a reliable DP reference 

• Achieves GNSS levels of accuracy (10 cm is good enough for DP) 

• We are now enhancing integration to reduce risk 

• New interface standards that exploit the benefits of the 
latest technology 

• Display and control standards that improve ease of use 

• Any DPS, any vessel, any application 

• We are working with the industry to specify and adopt these new 
standards 

• This could  help us in our quest for incident free DP 

 

DP Incidents by type 

 

https://www.google.co.uk/url?q=http://www.ge-ip.com/&sa=U&ei=X_hLU5KhOoqw0QXz5YGoAQ&ved=0CC4Q9QEwAA&usg=AFQjCNHFnDxdjSPXf2Kz58-h8UM9fW3Awg


DP Sensors Workshop 

 

Thank you. 

Any Questions? 
mark.carter@sonardyne.com 

Global Headquarters 
 
Sonardyne International Limited 
Blackbushe Business Park 
Yateley, Hampshire, GU46 6GD 
United Kingdom 

T. +44 (0) 1252 872288 
F.+44 (0) 1252 876100 
E. sales@sonardyne.com 
www.sonardyne.com 
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