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T he energy industry is entering an interesting 
period, in which most governments and major 
companies are committed to the transition from 
fossil fuels to renewables, such as wind, wave, 

tidal, solar, and hydro, etc. However, all these types of 
energy suffer from ‘intermittency’, meaning that back-up 
facilities are still needed in order to provide 24/7 power. 

Battery power and storage is still not developed 
suffi ciently to provide peak power for more than a few 
hours at the most. Green hydrogen has possibilities and 
can be created in conjunction with wind farms, as there is 
plenty of water available. However, it still needs to be 
stored and/or transported to where it will be used to 
generate power.

The question remains, will tanks and terminals be 
needed in a world where renewable ‘clean’ energy is a 
non-hydrocarbon future?

Energy transition
The International Energy Agency (IEA) and others are faced 
with a diffi cult dilemma at the moment. Governments 
receive around US$1 trillion of tax every year from fossil 
fuels, whereas renewables usually require subsidies. 
However, there is increasing pressure to stop all new 
exploration. 

Despite this, Rystad Energy has estimated that 
thousands of new oil wells and hundreds of new oilfi elds 
will still be required to meet the anticipated demand for 
crude oil and petrochemicals.1 The Organization of the 
Petroleum Exporting Countries (OPEC) has also accused 
the IEA of being unreaslistic if they want to stop all new 
drilling and exploration for oil.

So, it will not be easy to come to a consensus on this 
matter before the ‘net zero’ target of 2050 or earlier, and it 
will require some very imaginative thinking, international 
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agreements, legislation, and policing to achieve. The 
goal is commendable as climate has no borders, but 
achieving net zero in time to keep global warming within 
acceptable levels is certainly a challenge.

How will all this affect tanks and 
terminals?  
Tanks and terminals are the key to energy storage. It is 
likely that refi neries will concentrate more on 
petrochemicals as demand increases. The huge and 
increasing demand for petrochemicals will still require 
crude oil feedstock – even if it is not required for fuel or 
heating. There are not many alternatives available for 
petrochemicals, meaning that tanks and terminals will still 
be required for the foreseeable future. 

The ‘tanks’ may be offshore as well as onshore in the 
future, particularly to help with the intermittency 
problem of renewables.

Floating storage and regasifi cation units (FSRUs) and 
fl oating storage regasifi cation and power vessels (FSRPs) 
can help to provide power quickly – particularly for 
isolated and island communities or for developing nations 
with little or no infrastructure – with seasonal or 
emergency demands.

LNG is plentiful and cheap, and a relatively ‘clean’ fuel 
compared with other fossil fuels, which can provide 24/7 
power quickly, cheaply, and reliably. Inevitably, the 
solution will probably be a combination of many of these 
options, as unforeseen issues such as the drought in Brazil 
this year, which has seriously affected hydropower plants, 

may require back-up power to be provided. This is 
symptomatic of the problem with renewables – 
intermittency. 

Ghana had a similar problem with drought a few years 
ago which affected its hydropower plants and the country 
has investigated FSRU back-up plans, even though it has 
oil and gas resources. 

Remote inspection and monitoring
Remote inspection and monitoring will be increasingly 
desirable for safety and effi ciency, so while remote 
inspection technology can be applied to existing assets, 
where possible tanks and terminals could benefi t from 
being designed with remote/robotic integrity in mind. 
Resident robots and access ports for remote inspection 
equipment such as cameras, lasers, and crawlers, etc. will 
be essential for economic and safe operation. 

Ensuring that tanks are ‘fit for 
purpose’ 
Ensuring that oil, chemical and gas tanks are ‘fit for 
purpose’ throughout their operational life will require 
periodic inspections both for structural strength, 
corrosion protection and other damage depending on 
the stored material. These vary considerably, so an 
understanding of the integrity requirements is important 
and necessary if a move is to be made toward more 
risk-based or remote-based inspections, and possibly 
repair methods, as is the case in other industries. 

Fortunately, onshore tanks are usually easily 
accessible from the outside, meaning that conventional 
methods of non-destructive testing (NDT) can be used. 
However, inside is where robotic methods such as 
cameras and synchronous laser systems can be used to 
avoid manned entry. These have been very successful in 
the offshore industry, particularly in avoiding deaths in 
confined spaces or working at height.

Developments of these ‘no-man’ robotic 
technologies are already being used on oil and LNG tank 
structures, pressure vessels, FPSO turrets, and other 
structures to reduce risk and cost. But what about 
structures, piping and other components found in 
terminals? 

Innovations ‘fast-tracked’ from other 
industries
Many innovations have been ‘fast-tracked’ from other 
industries such as the nuclear, aerospace, civil engineering, 
medical profession, and forestry industries. These are 
therefore all well proven technologies which have been 
adapted for the oil and gas industries.

Jetties piping and other components?
In 2019, a requirement to inspect a jetty structure and 
slide bearings by alternatives to rope access was solved by 
using a robotic camera system. The work was completed 
safely and in under half the time and cost of the 
conventional method. This approach can be applied to 
other inaccessible structures and components such as 
pressure systems and support structures.

Figure 1. Laser scan of cargo oil tank.

Figure 2. NoMan optical camera tank inspection.
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Statistical technology 
Terminal piping and vessels would also benefi t from 
reducing inspection costs and time – the solution can be 
directly ‘borrowed’ from experience on pressure system 
piping where statistical analysis of data can reduce 
inspection costs signifi cantly with the added benefi t of 
improved insights into current and future pressure system 
condition. 

The ANALYSETM technology was developed with a 
leading university in London for reducing ultrasonic 
thickness measurements (UTM) on pipework and pressure 
systems. Historically less than 5% of UTMs detected any 
anomalies, which means that around 95% of inspection 
costs are traditionally wasted. 

The ANALYSE statistical programme optimises the 
number of readings required and safely saves around 50% 
of the workload and cost of this vital inspection activity.

Remote camera and laser scanning 
technologies 
The NoMan® remote camera and laser scanning 
technologies are ideal for inspecting the interiors of 
storage tanks quickly, simply, and safely. They can be 
inserted through existing or purpose built access ports and 
can pan, tilt, zoom and scan the interiors to confi rm the 
condition of the component without the risk and cost of 
man entry or working at height.

This has worked well offshore and saved substantial 
sums, as well as minimising tank out of service time. 

The NoMan technology is class approved and has been 
used extensively on numerous assets with great success. 

On a recent project on an FPSO in the North Sea, two 
technicians were able to inspect four cargo oil tanks in just 
two days – without manned entry – achieving a 90% 
reduction in the man-hours normally required for tank 
preparation and inspection. This resulted in a substantial 
saving in both time, money, and tank availability, and was 
carried out to the complete satisfaction of both the client 
and classifi cation society.

Technology for inspecting electrical 
components
The ExPertTM technology for inspecting Ex electrical 
components is another major innovation, as electrical 
items are notoriously diffi cult and time consuming to 
inspect manually. They normally need to be visually 
examined closely, which can involve working at height. 
A number of Ex items also need systems to be isolated and 
some components to be dismantled for inspection before 
reassembly. This can lead to challenges in shutting down 
critical systems for dismantling and reassembly, and runs 
the risk of introducing errors when reassembling.

The ExPert technology uses specialised scanners which 
can ‘see through’ the electrical items concerned and detect 
anomalies while systems are online, so the items do not 
need to be isolated, dismantled or reassembled unless an 
anomaly is detected. The benefi ts of reduced time, risk and 
avoiding system shutdowns are clear. The NoMan camera 
can carry out close visual inspections of Ex equipment 
without the need for working at height.

RTR to detect CUI
A technology which was originally used to detect drugs in 
car tyres has been developed to detect corrosion under 
insulation (CUI). Removing insulation to fi nd CUI is a very 
costly and time-consuming business. 

Real time radiography (RTR) and digital radiography 
only requires a two-man team and can inspect up to 50 m 
of piping a day without removing the insulation. This is a 
fast and safe way to inspect insulated pipework that may 
be present on terminals. A recent client calculated that if it 
saved removing just 6 m of insulation it would pay for the 
RTR team for three weeks.

Conclusion
Transition is going to stimulate many changes in the way 
the storage sector works and the technologies used. As 
skilled manpower becomes scarcer, and safety 
considerations become more important, robotic and digital 
technologies will become more dominant. 

These technologies are already making a big impact on 
offshore installations where reducing manpower to the 
minimum is also a requirement, which also saves on 
helicopter fl ights and greenhouse gases, etc. This will 
inevitably be interesting for onshore assets such as tanks 
and terminals as well. 
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Figure 3. ExPert image at height.

Figure 4. Digirad image of pipework.
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