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Informing decisions on subsea assets using Ashtead Technology’s 
standardised subsea monitoring methods
Subsea Expo 2020, P&J Live Aberdeen
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Introduction to Ashtead Technology

Abu Dhabi

Singapore

Aberdeen | Inverurie
London

Louisiana

• A global leader in the provision of technically advanced subsea 
solutions, tools and systems

• Acquired by Buckthorn Partners, APICORP and management in  
April 2016

• Acquired TES Survey Equipment Services in March 2017
• Merged with FET subsea rentals business in January 2018
• Acquired Welaptega in November 2018
• Set up Saudi operation in Dammam 2018
• Acquired AquaTech Solutions in April 2019
• Buckthorn and APICORP acquire FET interest in August 2019
• Acquired Underwater Cutting Solutions in September 2019

• Providing a broad range of services from survey sensors and 
ROV tooling equipment rental to fully bespoke mechanical 
cutting solutions and subsea monitoring inspection services

• Focused on building a wider subsea services group focused on 
technology and service

Halifax

Houston



Monitoring system - considerations
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Typical monitoring system requirements

Sensors

Data 
acquisition

Data 
telemetry

Computer 
systems

Data 
analysis

Delivery and 
support

Sensors Data acquisition

• Physical measurement and inspection
• Topside and subsea applications
• Distance, inclination, heading, pressure, 

temperature, vibration, strain, thickness etc
• Wide ranging sensor technologies 

• Sensor integration
• Data multiplexing
• Data storage
• Data transmission

Data telemetry Computer systems

• Cable
• RF / Wi-Fi 
• Acoustics
• Optical

• Subsea control modules
• Overall system control
• Data filing
• Data presentation
• Real time and post processing analytic tools

Data analysis Delivery and support

• Information system
• Derived information
• Advisory systems
• Alarm systems

• FAT system testing
• System installation and commissioning
• Offshore operational support
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The information chain - traditional system architecture
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Common building block philosophy
Over the years we have developed a set of common building blocks 
that can be applied across many diverse applications.

The philosophy is to reduce cost and risk through:

• Re-use of common hardware and software modules 

• Elimination of proprietary interfaces

• Elimination of duplicate engineering

• Use of open data communication channels

• Design for robustness, reliability and easy operation

Result: 

• Highly responsive and effective service with 

• Reduced asset inventory

• Reduced configuration time

• Elimination of software risk
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Practical deployment challenges in the subsea environment
Marine growth:
• Effect on sensors, control systems, data transfer equipment
• Selection of materials and coatings

Corrosion:
• Dissimilar metals
• Crevice corrosion
• Impact on existing CP systems

System installation:
• Type of deployment
• Connection to structure without causing damage or undue turbulence
• Removal at end of monitoring period

Quality Management:
• Verifying the system is working properly and that data is being recorded
• Quality of recorded data 

Subsea Visibility:
• Ability to undertake optical metrology

Data Recovery and redeployment:
• How much data will there be
• How is it going to be retrieved
• How often will the data be retrieved
• How long is it going to take,
• Can it be turned around quickly and re-used if required?

Subsea current meter after 
short deployment
Subsea current meter after 
short deployment



Monitoring systems - case studies
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Challenge Solution

Client required a real time buoy 
heading, pitch, roll and depth 
monitoring system that could be 
deployed, recovered subsea and 
reused, operate autonomously for 2 
weeks subsea and work with 
multiple proprietary software 
systems.  

New elements:

• Multi-sensor error mapping 

• Subsea data encoding

• Docking and release mechanism

• Hadn't been done before…

Buoyancy module stability monitoring 

Benefits delivered

Stability monitoring system 
consisted of an instrumentation 
package installed and moved by ROV 
whilst subsea.

System data transmitted to topside 
vessel via an acoustic modem and 
cable.

Extended autonomy with power 
management and optimisation.

The stability monitoring system provided essential data during critical stages 
of first ever installation of the buoyancy module and SCRs.

The system performed without issue throughout the project, delivering real 
time situational awareness data for the successful installation of the buoys 
and SCRs.

The system employed a number of generic ‘building blocks’ that then 
formed the basis for subsequent applications of subsea structure installation 
and positional control.



10

Challenge Solution

Provide an integrated autonomous 
sensor system to monitor in real 
time - structural stress, position, 
inclination and suction can 
differential pressure  during the 
critical installation phase of a Subsea 
ITS template in 120m water depth. 

Multi sensor integration and data 
handling. 

Multiple levels of data and 
communication redundancy for a 
critical subsea operation. 

Benefits delivered

Ashtead Technology provided a dual
redundant DMS system with
deflection and differential pressure
monitoring systems, full topside and
subsea data logging systems and
automated gyro Dim-Con capabilities

Using automated simultaneous processes for both systems reduced the 
time for Dimensional Control and improved site operational safety.

Real time monitoring provided reduced risk of both structural deflection 
stress and suction can collapse during installation. 

Significant cost benefits were gained through speed of structure installation 
as a result of informed decision making.

Equinor Utgard template installation monitoring
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Challenge Solution

Provide real-time on-site monitoring 
of the relative inclination of tendon 
and pontoon while replacing tendon 
bearings on a TLP workover project 
via selective de-ballasting. 

The project was fast track with a 2-
week schedule from purchase order 
issue to on-site mobilisation.

Failure of the system during 
operations could see the structure 
become unstable.  .

TLP Tendon monitoring system for workover

Benefits delivered

The solution utilised existing 
hardware building blocks, a new 
software GUI for data display, and 
mesh telemetry technology to 
multicast data from the structure to 
the construction vessel.

A turnkey solution providing real-time monitoring of platform and tendon 
attitude during a critical IRM work scope.  Everyone involved in the 
operation had the same real time visual display of data with ‘traffic light’ 
status during the entire operation.

The solution reduced risk during this critical intervention work.
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Challenge Solution

Challenge – provide long term 
monitoring of dynamic riser 
movement and vibration at the 
splash zone of an ageing FPSO asset.  
The logged data would enable 
integrity modelling and 
determination of asset life extension 
potential.  System to be retrofitted 
during ongoing production.

Riser monitoring system for asset life extension

Benefits delivered

Several autonomous gyro motion 
logging sensors were installed 
(clamped) on the risers and the FPSO 
for a 4-month period. 

The data was periodically 
downloaded and the high frequency 
motion data subsequently fed into a 
digital twin of the riser system.

Feeding the measured data into the digital twin proved that the design life 
of the riser system could safely be extended by another 5 years.

Allowed 5 years of continued production from the FPSO with significant cost 
savings.
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Challenge Solution

Remotely monitor and communicate 
seabed pressure and temperature 
over a 5 year period, with no 
intervention.  

The system would need to be fully 
autonomous and operate at a water 
depth of 110m.

Wellhead environmental monitoring

Benefits delivered

An autonomous monitoring package 
utilising ultra-low power sensors and 
data algorithms was delivered, 
capable of operating for in excess of 
5 years.

The system incorporates acoustic 
data download from surface vessel 
avoiding the need for ROV 
intervention. ASV-compatible should 
that become an option!. 

Fully integrated service delivery producing high accuracy seabed pressure 
and temperature measurements.

Ultra low power consumption electronics enables in excess of 5 years 
autonomy. 

Acoustic telemetry allows regular monthly data downloads and system 
checks.  
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Challenge Solution

To be able to remotely and 
autonomously monitor a suspected 
oil leak from a collection tank over a 
period of 3 months.  The solution 
had to be completely independent of 
existing subsea infrastructure and 
delivered in three weeks.  

Autonomous long term subsea video monitoring

Benefits delivered

An autonomous subsea video 
monitoring package capable of 
recording video at regular intervals 
over a 3 months period.

The system incorporated a 
programmable HD camera along 
with data storage, LED light and 
subsea power modules.  The data, 
power and deployment frames were 
existing modules from other 
projects, the camera a standard 
rental item.

The camera/ LED module was 
attached to the subsea infrastructure 
by divers, remote from the main 
system deployment frame.

Fully integrated service delivery with package and training provided within 3 
weeks of project award.

High quality HD video monitoring of subsea infrastructure allowed client to 
confirm their modification to the subsea hardware had prevented oil leakage 
via visual evidence.

Fully autonomous solution significantly reduced cost compared to 
conventional monitoring methods, and utilising standard building blocks.
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Challenge Solution

Develop a means to take precise 3D 
measurements of the turbine blades 
within a hydro-electric power station 
without shutting down the system.  

The system would need to be ROV 
deployed and make highly accurate 
measurements in-situ in an unstable 
environment.

Underwater laser scanning  - Hydro-electric renewables project 

Benefits delivered

Laser scanning tools were installed in 
an accessory frame attached to a 
standard ROV.  3D stereo 
photogrammetry cameras were also 
used to aid orientation and make 
additional measurements.  

A bespoke electro-magnet clamp 
was employed to allow selective 
clamping to the turbine inner wall 
for station keeping when making the 
measurements. 

Operation was controlled from a 
topside ROV control shack.  

Sub–millimetre measurement of defects and critical components obtained.  
First attempt saw excessive seasonal turbidity in the water, repeat operation 
at a later time of year allowed successful operation in clearer water.

Data was fed into standard 3D point cloud software for analysis.    
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Concluding remarks 
• Subsea monitoring technologies are advancing - but the 

industry remains nearer the beginning of the journey than the 
end.

• Open systems environment allows flexibility of data 
communications, data access and application of monitoring 
systems.  

• A building block approach significantly reduce risk and cost.

• Advances in power management and subsea processing 
capability increases the potential monitoring options.

• When considering the subsea environment data management 
and communication is a significant challenge.

• Successful data delivery is not just about the monitoring 
technology, the realities of subsea deployment must be 
managed.



Follow us on Linkedin:
www.linkedin.com/company/ashtead-technology

www.ashtead-technology.com
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