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The problem of water in fuel storage tanks

Water presence in fuel storage tanks is a result of moisture condensation (differences in temperatures 
between day and night), rainfall penetration, broken drain pipes and other reasons. Since water is 
heavier than oil it accumulates at the bottom of the storage tank.

Storage tanks with floating roofs are common storage systems that keep the refined product safely 
and minimize vapor gaps. Since the roof moves up and down, the rainfall on the tank roof should be 
collected and drained out through a flexible or articulated pipe, which may break or leak at times.
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Accumulated water is a problem for several reasons:

 � Accumulated at the bottom of the tank, it causes corrosion 
to the tank floor and walls, which may lead to potential leaks

 � Water mixed within the product lowers its grade and quality
 � Grown of aquatic bacteria creates slugs that clog the filters   

Traditionally, water is removed using manual valves, which are installed at the end of piping systems leading to 
the bottom of the storage tanks. These manual valves are opened periodically for drainage of the accumulated 
water: some products require monthly draining while a product like aviation fuel demands daily draining.

Manual valves are an inexpensive but unreliable solution for a safety drain and product spills are often happen. 
Typically, operators open valves and wait until they have visual indication that the water has drained out. 
This is a lengthy job prone to mistakes, and in addition to that there are safety issues, mostly related to 
exposing fuels (especially light ones) to air, making an explosion risk. In some cases there is also a risk for the 
drainage operator to also faint from the gas fumes.

Installation of BERMAD Separation valve at Reliance Jamnagar Refinery (India)

Before After



4

T00 / T0R

BERMAD Petroleum INTERNAL USE ONLY

Tank Bottom Drain – Type T00:

The purpose of the T00 valve is to eliminate water accumulation in the bottom of the tank. 
The valve will shut off automatically when the product reaches the valve float.  

Roof Drain – Type T0R:

The T0R valve prevents accidental spills due to leaks and breaks of the flexible roof 
drain pipe in tanks with floating roofs. The valve is normally open to allow rainfall 
drainage, but when product enters the valve it shuts off and as an additional feature it 
can send a remote electrical signal to indicate needed maintenance in the tank.

Bermad T00/T0R Separation Valves (BSV)

The BSV is an elegant automatic solution for draining water out of storage tanks, 
with two main types:
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Compact and inexpensive solution
Competing solutions in the market tend to be large in size, expensive and 
complicated. Beyond the inconvenience of handling a large separation tank, new 
piping systems need to be installed to accommodate installation of large tanks. 
The Bermad Separation Valve is lightweight, small and can be fit directly on existing 
pipes on the bottom part of the storage tank currently occupied by manual valves

Construction and maintenance
The Bermad Separation Valve is built for easy maintenance, with one moving part. 
The valve is constructed of internal stainless steel parts for high reliability and its 
small size and convenient dismounting allow washing and repair is an easy and 
quick fashion. The opening of the BSV valve is done from the top with only two 
bolts.
Although the BSV will work for years without need for maintenance, cleaning & 
inspection is recommended every 6 months, mostly because as the storage tank 
rusts pieces of steel and paint will fall into the T00 which needs periodical cleaning 
just like any filter.
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Products in use
The T00 and T0R automatically release water from tanks storing Gasoline, Gas oil, Jet fuel, 
Kerosene, Diesel oil, Crude oil and all distillated petroleum products and light crude oil with a 
Specific Gravity factor lower than 0.94
Special care needs to be taken when dealing with heavy fuels (such as heavy crude oil and 
Bunker oil) which need to be heated in order to flow. Such application is possible but the 
system operator needs to make sure the fuel arrives in flowing condition into the BSV product.
The BSV line is not suitable for LPG and LNG, which are kept in high pressure (up to 100 bar) 
in order to remain liquid.

Reduced reliance on API separators
In product storage facilities, fuels and other products which are spilled and wasted are 
collected into a drainage system which leads to a device called an “API Separator”. This is a 
complex expensive device which separates the product from the water and collects it so it will 
not be wasted and harm the environment.

Installation of these separators is mandated by law and as such can not be replaced 
 � Since most of the designed workload of the API is for product mistakenly spilled (which 
is what the T00 aims to minimize), in a new storing facility designing T00s can lead to the 
decision of using a much smaller and inexpensive device.

 � API separators have a certain limited workload. If there are large spills the oil is bypassed 
and flows to the drain. In addition to that, the separator has periodical cleaning and 
maintenance during which time product flows down the drain. Using T00s will reduce the 
wasted product and potential environmental damage significantly.

Additional issues
 � Option of Manual pump: In order to restart the T00’s operation the product contained 
within it needs to be ejected. If the operators do not wish to spill 10 to 15 liters of product 
down the drains a manual pump can circulate the product back into the tank. The pump is 
not needed in case the T00 is installed in a lower level than the storage tank.

 � In freezing conditions, the BSV should be treated like pipes and other fluid-carrying 
devices: either the valve is covered and/or heated, or it is drained when not in use.

 � The BSV is completely manual and local, meaning it does not depend on electric power to 
work and can not be opened by mistake by a controller.
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Operation – T00 valve

In the initial stage, water which is 
accumulated in the bottom of the 
tank is accumulated into the T00 
valve. At this stage the float is 
pressed against the bottom of the 
valve sealing it completely.

On the second stage the manual 
drain valve is opened and the 
float travels to the top of the T00, 
allowing it to open and drain the 
water.

As the water is completely drained 
out and product enters the T00 
valve, the float quickly travels 
downwards and seals the valve 
perfectly. After closing, the T00 
remains sealed and pressed until it 
is reset manually.
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Operation – T0R valve

The T0R is normally open, 
connected to the drain pipe of the 
floating roof. When it is raining, 
the valve is draining the water in a 
regular fashion.

When it is not raining, the valve 
remains open and ready for 
operation or sealing against product 
leaks

When there is a leak in the flexible 
drain pipe, product enters into 
the valve, pushing down the float 
and sealing the valve. The optional 
electric switch sends an electric 
warning to the control room about 
the damage.
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International references

Installation in Dalian, China Installation in Mexico

T00 + T0R Installation in Mexico T00 Valve in The Netherlands




