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Integrated terminal automation technology 
– the future of storage terminals
Richard Thompson, Europe, Middle East and Africa Regional General Manager, Honeywell Field Solutions, Bracknell, UK

The story so far
The humble storage terminal has long been an essential part of 
many organizations operating out of ports around the world. 
However, many view these facilities as a ‘non-strategic’ element 
of the business, perceived more as a warehouse to store finished 
product, and not as a potential profit centre. While perhaps not 
unexpected, this view consequently means many sites have 
remained bereft of significant capital investment for many years, 
resulting in an overwhelming number of facilities running on 
technology and equipment that is, in many cases, long past its best. 

But in recent years a series of emerging trends and a focus on 
the upstream business has started to change this industry view, 
causing an increasing number of organizations to begin to look at 
their facilities as potential untapped resources. Three of these key 
trends are as follows:
•  A growing number of industry examples where investment in 
terminal automation has produced rapid returns on investment, 
whilst significantly boosting on-site efficiency.

•  The increasing need (often driven by legislation) to improve 
on-site safety, following a number of widely publicized explosions, 
leaks and security breaches at terminals around the world.

•  The arrival of ambitious new independent players in the market, 
who are using terminal automation as a unique selling point in 
their service offerings to gain a competitive advantage.

Recent estimates show that terminal facilities across Europe 
and the Middle East are currently an average of 15 years behind 
the wider process industry in terms of adopting new technology, 
but trends show that this gap will shrink by half over the next 
decade, largely due to the aforementioned factors. While likely to 
still remain behind the industry curve, at least for the time being, 
this narrowing of the gap as a result of consolidation, aggression 
of newcomers to the market and the consequent increase in 
competition, will certainly have a significant positive impact on 
many terminals in the region over time. 

The advantages of terminal automation
Port storage terminals are becoming more strategic than ever 
before, and a modest investment in these facilities can lead to a 
real competitive edge in today’s market.

 The implementation of terminal automation technology is 
one of the easiest and most cost effective ways in which to boost 
efficiency on-site, and the fact that many terminals in EMEA 
currently have little or no automation in place makes it relatively 
easy for organizations to bring their automation up to 'process 
industry' standards. 

Two areas that have been identified as key focus points for 
terminal automation are:
1.  Terminal efficiency – Focusing primarily on accuracy, 

availability and intelligence of field devices, while upgrades to 
the terminal control system interface and algorithms can also 
make an immediate and significant impact on terminal efficiency. 

2.  Terminal safety/security – Focusing on alarms, overfill 
prevention interlocks and reconciliation, all of which play a major 
role in mitigating risks and safeguarding against major incidents, 
and help bring facilities in line with industry regulations.

Investment in either or both of these can provide a fast return 
on investment, whilst optimizing the performance of the facility. 
This article will look at a number of sub-divisions within each 
one, where it is recommended the focus should lie.

Terminal efficiency
The more efficient a terminal is, the more of an asset it can 
become to an organization. Below are three key areas in which 
terminal automation can be used to boost efficiency: field devices, 
Human Machine Interface (HMI), and cabling.

Field devices
Tank gauging is essential for the accurate assessment of tank 
contents and tank inventory control, but field devices often tend 
to be one of the last items on the list of possible upgrades, and are 
consequently the most susceptible to obsolescence. On a typical 
storage site it wouldn’t be unusual to still find float and tape 
mechanical tank gauges, 30 or more years old, and first generation 
servo gauges that are well past their best. There are also many 
outdated radar gauges, which can still be found in the field (some 
of the earlier versions were, in effect, marine gauges adapted to fit 
a land tank.) 

Replacing these devices with new wireless technology can 
make an immediate impact to the efficiency of terminals, by 
improving operator awareness and eliminating the need for time 
consuming manual data collection. There are many new products 
available today, such as the FlexLine Wireless Radar Gauge 
from Honeywell Enraf, which can capture a wide array of tank 
measurements and transmit them wirelessly to control rooms via 
a wireless network. This greatly reduces the time pressures on 
on-site engineers, and allows them to devote more time to other 
areas of responsibility.

Human Machine Interface (HMI)
The variety of HMIs found operating in modern-day terminal 
control rooms are often outdated, slow and fragmented. It is not 
uncommon to see PCs still offering HMI based on the Microsoft 
DOS platform, which is now nearly 20 years old.  

Honeywell Enraf’s FlexLine Wireless Radar Gauges can capture a wide array of 
tank measurements, greatly reducing the time pressures on on-site engineers.
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These legacy HMI systems can be replaced with a single 
centralized terminal automation system, bringing them up to 
modern standards standard. These systems also include service-
level agreements to ensure updates and ongoing enhancements 
are all covered, future proofing the facility for many years to 
come. As many of the HMI systems are not only used for control, 
but also for inventory management, API compliance is important. 
Risk of commercial disputes for the transactions is reduced, and 
standardized procedures help to harmonize global operations.

Custody Transfer compliance is a must for most systems in use 
in Europe as most operations need to be Weights & Measures 
approved, as the inventory data is used for tax and duty purposes.

Cabling
One of the major challenges faced by terminal managers today 
is cabling. Although maybe not an obvious ‘technology’, it 
is nonetheless critical for the safe and efficient operation of a 
terminal but is often a point of failure. 

This issue can again be addressed through the adoption of 
wireless technology. The installation of a wireless network can 
eliminate the need for cabling, whilst also optimizing plant 
productivity and reliability, improving safety and security, and 
ensuring regulatory compliance. 

While some may not choose wireless technology as an 
alternative to overfill prevention and protection, it’s ideal for tank 
gauging communication. This also keeps tank gauging and overfill 
protection systems electrically and physically separated. 

Once a wireless network is in place, other devices can also be 
quickly and easily added whenever required, again without the 
need for additional expenditure on cabling. A good example is 
the addition of equipment health sensors to monitor aspects such 
as vibration measurement on pumps and motors, valve position 
sensors, closed-circuit TV, and rim fire detection (roof tilting 
detection, floating roof monitoring). 

Terminal safety and security
The importance of maintaining high safety and security standards 
at storage terminals was brought into stark contrast after the 
Buncefield explosion completely destroyed the fifth largest 
oil-products storage depot in the UK, in December 2005. 

Fortunately there were no fatalities in this instance, largely due 
to the incident occurring in the early hours of a Sunday morning 
when few staff were on site. However, the 24-hour nature of 
many port facilities means the potential consequences of any 
safety breaches could be much more severe, as shown by the 
Puerto Rico and Rajastan accidents in late 2009. 

With this in mind, it is logical that terminals should receive at 
the very least an equal level of investment in safety systems that 
one finds elsewhere in the process industries. As identified earlier, 
three key areas where terminal automation can be applied to boost 
safety are alarms, overfill prevention interlocks, and reconciliation. 

Alarming
After the recent disasters mentioned above, it is clear that a state-
of-the art safety and alarm system is a must. Most European 
terminals have made impressive progress recently and are now 
evaluating their safety risks and their alarming systems – still, as 
most involved professionals can confirm, the expertise required 
for the necessary assessments and corrective actions is still 
maturing. It is good to see that many manufacturers are now also 
actively involved in IEC61508 and 61511, but at the same time 
we all have to be watchful that SIL and SIS are properly used and 
applied, and are not becoming a cheap promotional tool.

Overfill prevention interlocks
After the Buncefield incident, a major investigation was carried 
out by the Health and Safety Executive (HSE), which resulted 
in the Buncefield recommendation report: a 45-page document 
containing 25 recommendations on how to design and operate 
fuel storage sites. Within this report, overfill prevention interlocks, 
next to a series of necessary procedures, are clearly indentified as 
critical for any safety and environment conscious company. 

Today, when evaluating an organization’s existing terminal 
automation system or planning a new one, there is no doubt that 
safety interlocks with a proper SIL assessment and full, third-party SIL-
certified components should be clearly listed in the key requirements.

Cyber security
Security is not only needed around the perimeter for physical 
access, but also for the whole computer network. Although risk 
of terrorism, vandals and other illegal perpetrators cannot be 
ignored, the modern day threat of computer network hacking is 
growing to become of equal, if not greater concern in some cases. 

State-of-the-art firewalls and properly trained IT personnel are 
key to reducing the risk of attack from hackers, but the education 
of all site personnel is also crucial in order to prevent accidental 
virus entry via innocuous implements such as commonly used 
USB memory sticks.

Conclusion
This article has examined the growing importance of storage 
terminals throughout the world and highlighted how strategic 
investment in these facilities can act as a key differentiator in an 
increasingly competitive market place.

Furthermore, the adoption of terminal automation technology 
in a number of key identified areas can not only optimize 
performance, but also boost on-site safety and security, as well as 
provide a rapid return on investment.

Richard Thompson is the Europe, Middle East and Africa (EMEA) Regional 

General Manager for Honeywell Field Solutions based in Bracknell, UK. His main 

responsibility is to drive the growth of the Honeywell Field Solutions portfolio 

in EMEA. Previously, he was Managing Director of the UK Enraf operation, 

successfully implementing the global sales and services strategy. He joined 

Honeywell in 2007 with the acquisition of Enraf.

Honeywell Enraf

Delftechpark 39, 2628 XJ Delft

P.O. Box 812, 2600 AV Delft

The Netherlands

Email: hpsmarketing@honeywell.com

about the company enquiries 

With the aid of integrated automation technology, port storage terminals are 
becoming more strategic than ever before.


