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ena Hansson of Emerson

Automation Solutions

explains how continuous,

real-time monitoring
provided by non-contacting or guidied
wave radar devices can provide an early
indication of floating roof problems,
therety helping to prevent serious
incidents.

External floating roofs on storage
tanks are a comimon cause of safety
micidents in the petrolewm storaige industry.
O larger tanks, floating roofs are often
preferred to fived roofs because thay
aliminate vapouwr space, which greatly
reduces evaporative product loss. However,
the performance of floating roofs @n be
affected by issues such as sinking, tilting,
keaking and sticking, the cnsequences
of which can include significant structural
damage and magor enwironmental and
salety risks. This wulnerability was exposed
in the LSA i August X017, wien the weight
oif tomenitial minfall from Huricane Hansey
caused dorers of floating roofs to snk
as the stomm swept across the Houston
area These floating roof failures led o
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increases salety by remotely monitor|
\ting roof movements

fuel spilling from tanks, pollutants beirg
releasad nto the air, product beoomindg
contaminated, and a loss of storage:

Capacity.

Causes of problems

Hurricane Harvey was an extrame
mcident, but bess dramatic acoumulation
of rainwater or snow on a floating roeof
can still cause serious problems. Overflow
drainpipes, which usually remove excess
build-up, can become blocked. The
weesght of the water or snowr can then
eventually cause a roof to float oo low or
- if the bulld-up is unbalanced - tElt. Strong
winds can also ause tting, whille leaking
pontoons or 8 punctured deck can

affect roof bumyancy and lead to sinking.
Rim seaks, which are usad betwean the
floating roof and the tank shell bo prevent
hydrocarbons evaporating, can also cause
problems. f they are fitted incomectly or
damaged, hydrocarbon vapour can beak
from the tank, creating an emnvircnmental
hazard and potertialy patting lves at
ik If seals hawve been fitted too tighthy,
thie roof could stick or move unevenly.
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The noof can abko be prevented from
fioating commectly i there are tank wall
abmormalities, or if roof acoess rolling
ladders are not movireg frealy.

Traditional reof monitoring
Gven how devastating the
oonsequences. of filues can beit &
vitaly important to dosely monitor
whether floating roofs are operating
orectly, 50 that problems cn be
detected as early & possible and
remedial action taken befiore a sefious
et ooours. Traditicnally, roof
positicn and tilt wese monitosed by
workers dimibing tanks to perfomm
visLal inspections. However thiss a
time-ConsUIming process that risks
worker safiety, and is aleo ineffident,
because dentifying problems visually
i ot abamys sasy. Marmy tank storage
operatos ane thensfore keen o
which peovide greater safiety: efficiency
and reliabiity, are instead becoming
micee widely applied.

Automated roof monitoning
sofutions

Vanowe technobogies can be used to
provide level measurement in storage
tanks, which is Important for imenbony
cortrod and custody transfer socouracy.
Amoneg the meost widely applied are
mecr-contacting radar and guided wave
radar [MWH) devices. These automated
technologies can also measure level

for safety punposes, such as owerfill
prevention, and can provide contimeous
surveillance amnd real-tme verification
that a floating noof is oparating
comecthy. An instant, actonable alert

is issued whien thiere is. any deviation
from normal ool operation, sudh as
inreased of decreased buoyancy,
tiltinig, or wien the quid level

changes but the roof does not move.
Maintzining the imtegrnity of the roof in
this wiay helps companies comply with
the inchustry standand AP 650, which
establishes requirements for storage
tank design and nspection. Automating
a previously manual task can also help
companies meet local health and
safety reqgulations and suppont their
intermal personnel, process safety and
ernironmental policies.

Installation points

Automated monitonng solutions
involve installing level measurement
devices at multiple points, either on
top of the tank or on the floating roof
itself. In top-of-the-tank applications,
up to six non-contacting radar
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level devices can be installed at equal
distances from each other, although
thres i a maore typical number. This
solution tracks roof buoyancy by
comiparing each of these kevel readings
against a reference level reading.

Rif tilk is tracked by comparing the
distance batween each radar gauge
and the floating roof, chedking for
differences in the measured levals.
Measurements from the radar level
devices are transmitted via either
wired or wireless communication to
the control room, enabling a console
operator to monitor the roof status.
These solutions are highly acourate and

reliable, and are suitable for any tank size.

The functionality as meerfill prevention
devices, and the redundancy of the lewel
measumament, are important benefits.
When poeitioning directly on a
floating roof, wireless and battery-pow-
ered GWR devices can be installed
i existing nczales, with nigid probes
penetrating through the roof into the
liquid bedonee. Wireless devices greathy
simpdify installation, although femble
wiring is available that can cope with
the mowement of the rmoof. A wireless
repeater mownted at the top of the
tank ensures that when the roof s at a
loww poink the radar bevel devices can
still tramsmit uninterrupted data to
thee comtrol room despite the devices
being balow the upper edge of tha
tank shell. Typically, three radar level
devices are deployed, with potential
roiof tilt tracked by comgparing the
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distance from the floating roof down
to the product surface. Alamms can
be generated for isuss with roof
tilting, buoyancy, sticking or snking.
A magor advantage of this solution is
its ease of installation, configuration
and communication. installation can
be completed in pst tvwo hours and
with the tank still in operation. GWH
configuration can be performed
remmctely via wireless, and roof it
data is available in the control room.

Summiary
The consequences of floating roof

failures can be devastating, yet
miost incidents are preventakbde.
Level maasuremient technol ogy
that continuously verifies the status
of a floating roof sgnificanthy
reduces the risks imohmed. Applying
automiated rocf monitonng soluticns
based on either non-contacting

or guided wave radar technology
helps o mesat emwironmental and
safety requarements, and enables
organisations to detect falures early.
Thiis allows them to take remedial
action before the Stuation worsens
and |eaidks to a serious incident,
thereby safequarding their assets
and personnel, and reducng plant
downtime.
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