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Applying Autonomous Systems – air and sea 

• The Oil & Gas industry is stretching the limits of what 

can be achieved with current technology

• Autonomous systems represent an emerging new 

system category that can provide solutions to meet 

these challenges

• There are challenges in oil spill response that could 

be solved with similar solutions

• Within the Oil and Gas industry and Oil Spill 

Response Organisations (OSROs) the application of 

Marine Autonomous Systems (MAS) for in-water 

surveillance in emergency oil spill response is still 

being evaluated
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Potential Benefits of MAS in emergency oil spill response 

• Reduced risk: 

• Reduced human exposure to danger i.e. reduce or eliminate people working on-site

• Reduced cost: 

• Less need of costly human supervision

• Increased up-time (no illness) 

• Reduce dependence on resources required to support humans i.e. expensive vessel time 

(require limited resources to deploy and recover)

• Optimal operations: 

• Increased situational awareness = improved decision making i.e. near real time and long term 

datasets, large spatial resolution datasets

• Simultaneous operations: 

• Co-operating robot teams i.e. joint asset integrity and environmental compliance surveys, 

pipeline day to day monitoring and spill response  

• New areas: 

• Enables surveys of previously inaccessible areas 
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Challenges of 
MAS in 

emergency oil 
spill response 

• Service companies still maturing

• Not yet seen as an integral component of emergency oil spill 
response

• Overreliance on new technology – recognise limitations

• Regulatory acceptance and support i.e. safety standards

• Human trust of the systems

• Public perception

• Data security

• Import/export - dual use 

• Risk of vehicle loss – high value assets

• De-confliction i.e. marine vessels, manned aircraft
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How MAS fit into 
emergency oil 
spill response

As potential users of the technology 
OSRO’s need to continue to evaluate how 
MAS fit into emergency oil spill response, 
currently we have identified the following 
uses in the emergency phase;

1. Next generation SMART monitoring -
testing the effectiveness of 
dispersant using fluorescence 
sensors in AUVs

2. Plume monitoring

3. Oil detection along pipelines
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Practical application of MAS in 
emergency oil spill response 

OSROs need to consider and understand the practical and timely application 
of these systems in real oil spill scenarios.

• Operational insight from exercises/discussions;

• Consider how to explain to response personnel the advantages and 
limitations of MAS so they know when to recommend applying the 
technology

• Identify commercial companies that are practiced in mobilising, 
operating, managing and transfering data

• Identify what's involved in planning of an AUV mission

• Consider different Launch and Recovery (LAR) methods from 
vessels

• Identify the safety risks of LAR at sea

• Be aware of how AUVs are controlled and transfer data

• Further research the operational impact of oil coating AUVs 

• Identify what data incident command requires and when

• Consider how to explain the data outputs to a lay person to ensure it 
is utilised in a response
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Incorporating MAS into 
emergency oil spill 
response 

• More understanding of how MAS can be applied in emergency spill 
response is still required by;

• Oil and gas industry

• Regulators

• Key industry bodies i.e. associations of oil and gas

• Oil spill response organisations

• MAS service providers

• MAS equipment manufacturers 

• Research and development bodies 

• Further exercises and demonstrations are needed to showcase 
MAS as a key tool in emergency oil spill response and to further 
identify the practicalities of deploying MAS 

• More technical and operational papers and presentations on MAS 
are needed at key Oil and Gas conferences and events to promote 
discussions on the use of MAS
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What OSRO’s require 
as an end user of MAS

To ensure MAS can be effectively utilised in emergency oil spill response 
OSRO’s require the following;

• Easily / safely deployed and recovered from a vessel of opportunity in a 
variety of weather conditions 

• Visually identifiable on the sea surface (deconfliction)

• Sufficiently autonomous for the vessel to move away from the area 
completely i.e. dispersant spraying (potentially a few Km) 

• Dive to depths of up to 3000m (potential well blow out depths)

• High confidence of its location at all times

• Ability to transmit data on a regular basis to the vessel

• Ability to be coated in oil and not affect its buoyancy 

• Ability to fault find and fix any problems at sea (to ensure operations can 
continue)

• Require a small team of personnel i.e. max 2, to LAR, operate and transfer 
data to an incident command (restrictions of number of personnel on 
vessels)

• Require the team to have an understanding of oil spill response and what 
may be required during the response to ensure good mission planning 

• Ensure security of the data being collected in the system and transferred 
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