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Overfill protection within emergency shutdown systems has been around 

for more than a decade, yet much has changed since Buncefield

Safeguarding assets 
and reputation 
Whilst it is about five 

years since the 
explosion at Buncefield 

fuel storage depot physically 
shook Hemel Hempstead and 
metaphorically shook the 
petrochemical industry, the 
incident was back in the media 
about six months ago; following 
the fining of those companies 
considered responsible.

The penalties imposed 
against some are considered 
to be amongst the highest 
to date in relation to safety 
offences in the UK. Even so, 
there was considerable public 
outcry that the fines were too 
lenient, which created a second 
wave of bad PR against the 
companies (and individuals) 
that were named and shamed.

The explosion in 2005 of 
course led to an investigation, 
conducted by the specially-
formed Buncefield Major 
Incident Investigation Board 
(MIIB). Then, in September 
2008, the UK Petroleum 
Industry Association (UKPIA) 
and Tank Storage Association 
(TSA) announced that their 
members had committed 
to the standards of BS EN 
61508 Safety Integrity Levels 
(SILs) plus the installation of 
automatic shutdown systems 
to prevent the overfilling of 
storage tanks (that receive 
fuels via pipeline transfer).

As a result, many companies 
began developing – from 
scratch – ways of affording 
greater levels of safety 
for fuel storage tanks.

Some companies had 
been implementing overfill 
protection, as part of broader 
Emergency Shutdown (ESD) 
systems, long before the 
Buncefield incident. However in 
its wake, many petrochemical 
facilities wanted to enhance 
their layers of protection.

In response to this UK-based 
Hima-Sella has developed a 
tank overfill protection solution 
(TOPS) around its HIMatrix 
family of programmable 

logic controllers (PLCs).
Many oil and gas industry 

safety-related functions had 
already been, and continue to 
be, successfully implemented 
using HIMatrix; and these 
functions include Fire & Gas 
(F&G) Detection, Burner 
Management Systems 
(BMS), High Integrity 
Pressure Protection Systems 
(HIPPS) and ESD.

When used with suitable 
valves and transmitters, 
HIMatrix can be included in 
BS EN 61508 safety loops 
up to and including SIL 3. In 
addition, the platform is suitable 
for use in Zone 2 ATEX areas 
so, for TOPS, it can be sited 
close to the tanks it protects; 
thus simplifying cabling and 
reducing associated costs.

Also of great appeal to 
facilities seeking overfill 
protection was the fact that 
the HIMatrix hardware building 
blocks (the PLCs and I/O 
modules) plus suitable sensors 
can be configured to serve a 
range of safety requirements 
– from protecting a single 
tank through to a depot-wide 
network (using safeethernet) 
if need be. But hardware is 
only part of the story. System 
behaviour is set in software – 

with the programmes compiled 
using ‘certified functional blocks’.

Indeed, it is through a 
combined hardware and 
software architecture, plus 
‘how’ functions like TOPS 
can be implemented, that 
made HIMatrix – which is IEC 
61508 certified by the TÜV 
– such a suitable platform.

Also of great appeal to those 
seeking to layer-on tank overfill 
protection is of course the speed 
with which it can be introduced 
to a site. In the latter case, it is 
worthy of note that one of the 
first sites in the UK to adopt 
Hima-Sella’s TOPS was (in the 

summer of 2008) the Mayflower 
fuel storage depot at Plymouth. 

There, the initial requirement 
was to protect a single tank. 
This was achieved using a 
HIMatrix F20 PLC mounted in 
an enclosure on the side of 
the tank. It monitors a fuel 
level gauge and can trip an 
inlet valve if necessary; whilst 
transmitting data back to a 
DCS on the site. In addition, 
there is an ESD pushbutton. 
This is line-monitored to 
provide extra safety should a 
failure of the pushbutton or 
its associated wiring occur.

In 2009, additional tanks on 
the Mayflower and Cattedown 
sites were fitted with TOPS, 
bringing the total (between 
the sites) to around 20.

The gloves are off

In the event of another 
explosion as a result of a 
tank overfill, companies will 
have no excuses for not 
doing their utmost in terms 
of implementing reliable 
and fail-safe preventative 
measures and procedures. 
There simply cannot be 
‘another Buncefield’. n

For more information:
This article was written by Ian Parry, 
functional safety specialist at  
Hima-Sella, +44 (0)161 429 4500,  
www.hima-sella.co.uk

To make more intelligent decisions, tank overfill protection systems 
need to move away from, or at least not trust solely, basic level 
gauges and switches

Consider what a tank overfill protection system sets out to 
do. A basic control loop for filling a tank might use a level 
gauge as a trigger to shut off a pump. To a large degree this 
is just hard-wired logic.  The tank is either full or it isn’t.

Such black-or-white logic fails though if the gauge 
sticks below its trigger level, as the tank will continue 
to fill. Accordingly, such a system could not be built 
using BS EN 61508 certified equipment or using 
similarly certified ‘engineering methodologies’.

The more logical, and by extension safest, approach is 
to be aware of changing levels in the tank. An intelligent 
safety system would therefore question why, when telling 
a pump to feed fuel into a tank, the fuel level in the tank 
is not changing. Whether it is the pump or level sensor at 
fault is almost irrelevant. Something is amiss, so stop!

Stop what you’re doing


