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STORAGE TANK FIRE PROTECTION – LEAVE NOTHING TO CHANCE
There is no disputing that fire safety is a major concern throughout the petrochemicals industry. However, no matter how much effort goes into preventing storage tank fires, they do occur and, when they do, it is best if nothing has been left to chance.  Thierry Moinet, EMEA Business Development Manager Foam & Hardware at Tyco Fire Suppression & Building Products, explains.
If a storage tank fire breaks out, the site operator really has a choice; he can adopt a controlled burn strategy, or the blaze can be tackled.  
In reality though, the controlled burn approach is an option only when: firewater run-off would cause significant pollution to sensitive environmental receptors, such as surface and groundwater extraction areas; the site is remote from population centres or a controlled burn is the best solution for air quality; when the site is not capable of containing the required quantities of firefighting water and foam; or when there is a significant risk to firefighter safety.  It is certainly not an option when: smoke plumes could be a risk to public health, or large areas may require evacuation; there is a significant risk of the fire escalating; or when the burn-out strategy may require major transport routes to be closed, with its own attendant risks.
In most cases, of course, allowing a storage tank fire to burn out is simply unacceptable on environmental pollution grounds.  When the strategy is adopted, it is often not so much a pre-determined management decision; invariably, it is the result of not having the essential firefighting measures in place and there being no other choice.  Indeed, it could be argued that some storage tank fires have been a combination of both strategies.  Take, for example, the Buncefield storage tank fire in the UK.  While it was eventually extinguished, it undoubtedly burnt for longer than it would have had effective firefighting measures and safety protocols either been in place or properly implemented.
Interestingly, the final report of the Buncefield Standards Task Group entitled Safety and Environmental Standards for Fuel Storage Sites, contains advice that all of us with a part to play in the petrochemicals fire safety should heed.  This includes determining the amount of foam concentrate and water that will be necessary to fight the worst-case scenario – and the key term here is “worst-case” – which should surely mean a conflagration that engulfs the entire site.  Interestingly, the report also stresses the importance of assessing whether the necessary foam stocks are available on site and, if not, how quickly these stocks can be brought to the site and by whom; in particular, what arrangements have been made with foam manufacturers and / or neighbouring sites. 
At Buncefield, the foam stocks on site were wholly inadequate, and it was only through the Herculean efforts of organisations such as JOIFF [Joint Oil & Industry Fire Forum] and its member companies that the essential foam concentrates and hardware was hastily brought to bear.  In response Tyco, for example, implemented a policy of strategically locating stocks of foam concentrate that are sufficient to meet any eventuality; ensure fast response, continuity of supply, technical support, engineering know-how, manufacturing resources and industry expertise.  The siting of these stocks is under constant review and they are relocated as and when it is necessary to reflect local supply and availability conditions and customers’ updated risk assessments and contingency plans for each site. 
FOAM STOCKS & FAST RESPONSE.
The effectiveness of this solution to ensuring that, as the Buncefield report puts it: “…the necessary foam stocks are available on site” by one means or another is illustrated by the events surrounding the recent storage tank fire at the Harouge Oil Operation petrochemical and refining complex at the Ras Lanuf Terminal in Libya.

The Harouge Oil Operation is a joint venture between the National Oil Corporation of Libya [NOC] and Petro-Canada, Canada's fourth largest oil producer and refiner.  In August of this year, during routine maintenance, a fire broke out in a 450,000 barrel oil-storage tank; one of 13 oil storage tanks on the site with a total capacity of 6.5 million barrels.  

To ensure that an adequate stock of foam concentrate was available on site to meet any eventuality that might develop, Calgary-based Petro-Canada immediately sought help from OSRL [Oil Spill Response Limited] in Southampton.  With a brief to source 200,000 litres of foam concentrate and arrange its urgent delivery to the Ras Lanuf Terminal, OSRL contacted every major foam supplier in the UK and mainland Europe and discovered that Tyco – thanks to its strategically located stocks – was the only one with the capability to immediately meet the demand.  That same afternoon, talking to Kelvin Hardingham, European, Middle East, Africa, India and Russia Manager for Williams Fire and Hazard Control Inc®, OSRL learned that three years previously – at the request of the Harouge Oil Operation’s fire chief – he had produced an outline report setting out recommendations for the site’s foam stock requirement in the event of a fire.
The Williams / Tyco team put into action an emergency response package that, in addition to ensuring adequate foam stocks on the ground, resulted in considerable savings in the airfreight costs and simplified on-site logistics.  This required foam concentrate to be express supplied from the Tyco emergency response stocks in Spain and the Netherlands, despite it being a national holiday period in Spain and a weekend in Libya.

The original request, channelled through OSRL, was for 200,000 litres of 3% foam concentrate.  However, the Williams / Tyco solution was for an equivalent quantity – 80,000 litres – of its 1% THUNDERSTORM® ATC [Alcohol Type Concentrate] 1x3 AFFF foam concentrate that was developed jointly by ANSUL® and Williams Fire and Hazard Control.  THUNDERSTORM is three times as concentrated as regular 3% foam; it uses new and proprietary technology, it is specifically designed to fight fires in oil refineries, and is formulated to ensure the fastest, most reliable and safest extinguishing of a fire.

By the end of the same day, 40,000 litres were ready for despatch from the Madrid emergency stocks and 40,000 litres from Enschede in Holland, and were air freighted the following morning on the next available flights.  The original plan was to use Vatry airport in northeast France and Madrid International, however the tragic Spainair accident a few days earlier made this impossible and the Spanish load was diverted to Malaga airport.   Even so, the required amount of foam concentrate arrived in Libya within 24 hours of Williams and Tyco being alerted.  

This is by no means the first time that the ready availability of strategically located emergency stocks of foam concentrate has averted a potential disaster within the petrochemicals industry.  Shortly after the emergency stockholding policy had been implemented, one of BP’s huge petrochemical storage tanks at the Port of Amsterdam terminal in the Netherlands threatened to erupt into flames.  The first consignment of foam was on site within just three hours of the emergency being declared by BP.
INTEGRATED SOLUTIONS.

Fixed foam systems are undeniably the best method of protection for storage tanks because they do not demand the hasty marshalling of emergency equipment and manpower.  Much has been written on the various techniques since SKUM™ developed the first reliable storage tank fire protection solution almost 60 years ago.   Today, SKUM brand systems are available for cone roof and fixed roof tanks, open-top floating roof tanks, covered floating roof tanks, and horizontal tanks.  

However, storage tank fires – again, Buncefield is a typical example – invariably start with an explosion that may seriously damage the tank structure and nullify the effectiveness of foam generators used in fixed or “over-the-top” systems.  This has led to the more widespread use of the less vulnerable sub-surface injection and semi-subsurface injection systems for applications where there is sufficient water pressure available for their use.  

In sub-surface systems, foam is introduced close to the bottom of a tank through a separate foam line and then floats to the surface to spread and extinguish the fire.  However, this technique is not used on gasoline blends that contain alcohol or other polar solvent additives as oxygenates, as polar solvents destroy the foam, even where alcohol-resistant concentrates are used.  Sub-surface injection also cannot be used on cone roof tanks with internal floaters, in accordance with NFPA [National Fire Protection Association] 11 [Standard for Low, Medium and High-expansion Foams].  The semi-subsurface injection technique overcomes this problem.  It can be used for all types of fuel and has all of the benefits of sub-surface injection.  This technique uses a flexible hose that is filled with foam under pressure.  When the system is activated, the hose floats from the bottom of the tank to deliver the foam to the surface.  

Fixed monitors are now available with delivery capabilities that span from 1,000 litres-a-minute up to more than 20,000 litres-a-minute and have shown to be a cost effective method of protecting relatively small storage tanks and associated spill or ground fires.  Also, the availability of remotely-operated monitors with electrical or hydraulic control systems and exceptional throw performance are now enabling firefighters to remain at a safe distance from the blaze (distance is safety).  This has resulted in monitors being used successfully to extinguish fires in larger diameter tanks, using high-flow devices and large diameter fire hoses.  

Horizontal storage tanks have been known to rupture following an explosion, so it is vital 

to ensure that the bund area is adequately protected.  Even for larger bund areas in major tank farms, fixed low or medium-expansion generators can be used to create an effective foam blanket, with any remaining fuel in the tank being protected using a monitor.  Monitors can be used to protect the bund area, but this leads to much higher foam consumption, and the recommendation is for at least two monitors to protect larger bunds to ensure complete coverage and the effectiveness of the equipment in all wind conditions.

Turning to the Buncefield report once again, it reinforces the importance of determining the wind direction because the monitors should be placed to allow the wind to carry the foam to the fire, and changes in wind direction will have to be accommodated in the plan.  The report also stresses the need to decide how many and what size monitors are necessary; an assessment that obviously needs to take into account the area at risk and the application rates required to secure and extinguish this risk.


Finally, the 118-page report has a word of caution about the need to ensure compatibility when hardware is brought from a variety of sources, which surely underpins the wisdom of sourcing the foam firefighting agent and delivery system from one supplier.  This is an argument long expounded by Tyco that, in addition to THUNDERSTORM, offers an array of branded foam concentrates, SKUM brand foam delivery systems, fixed foam generators and fixed and portable monitors.
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