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H2Obvious
Taylor McLaren Limited
London
England
RE: REPORT OF H2OBVIOUS
Dear Sir’s
I am writing this report on my experiences with H2Obvious, the device for Leak detection and CUI mitigation.
I have installed devices on many sites. They include the following industries:
Ø
Ø
Ø
Ø
Ø

Oil and Petrochemical
Food and Beverage
Paper and Pulp
Sugar Refining
Chemical Storage

From my investigations and finding’s, H2Obvious is a beneficial device that helps identify and hinder the
development of CUI and identify possible leaks that is suitable for all industries where there is a requirement
for thermal insulation on process pipes and vessels.
The device is best suited being fitted on new installations however; I have recently installed devices
retrospectively, where insulation media and cladding are currently in-situ.
When fitting the device recently on a fairly ‘new’ pipe (+/- 1 year old), I stripped the thermal insulation and
found there was severe scabbing and pitting under the insulation media. Upon further stripping, it was found
that there was a small leak in the pipe, which was not detected due to the product seepage being contained
in the insulation media.
If H2Obvious had been fitted when the above pipe was installed, the problem could and would have been
avoided.
All the fitting and testing on site was carried out by myself, with no assistance, which clearly demonstrates,
that they are very user friendly devices to fit.
I have carried out extensive and thorough testing with the unit, subjecting it to all conditions.
It is my conclusion that H2Obvious does what it states and will be a beneficial investment to any industry,
greatly improving the integrity of the fabric when used in conjunction with a regular inspection and
maintenance programme.
I have done extensive testing with the unit, subjecting it to all conditions.
It is my conclusion that H2Obvious does what it states and will be a beneficial investment to any industry.
Yours Faithfully

______________
Karyn Albrecht
NACE COATING INSPECTOR LEVEL 1 - Certified

H 2 OB V I OU S I S TH E ON L Y C OM P L E T E A N D GU AR AN
N TE E D S OLU T I ON F OR
LEAK
D E T E C T I ON , AND FOR M I TI GA TI N G A GA I N S T C OR R O S I ON UND E R
I N S U LA TI ON - C U I , A LS O K N OWN A S UN D E R I N S U LA TI ON C OR R O S I ON U IC
H2Obvious devices can and should be installed in any process environment where
thermal insulation could mask or accelerate corrosion or leakage. Each H2Obvious
device can detect, indicate and identify the location of any fluid present either on the
pipe surface, or within the insulation media.
Fluid, by its very nature, will flow to its lowest point and exit where it is able. The
H2Obvious solution simply allows the fluid to exit into the detection and indication
device, immediately alerting operatives to the potential for Corrosion Under
Insulation, and to the Health and Safety issues surrounding leaking pipes.
Each self-contained, non-intrusive H2Obvious device will constantly and
independently monitor, indicate and alert to the presence of fluids or hydrocarbons,
remaining active for 24 hours a day, 7 days a week, 365 days per year
Yet perhaps the greatest advantage of the H2Obvious product is the simplicity of its
installation. Each device can be installed in moments, both dynamically, when new
insulation is being applied to pipes and vessels, and retrospectively, when
insulation has already been applied.
H2Obvious technology is an innovative, globally patented and trademarked solution,
suitable for any industry that uses thermal insulation, on any pipes or container
vessels that may be susceptible to leaking or corrosion.
The following paragraphs describe the process in more detail.
Once fitted, each H2Obvious device functions as follows:
1 - By detecting any fluid that has either formed on, or leaked from, the pipe/vessel
surface, or that has entered the insulation media - there are absolutely no
exceptions to this.
Moisture and fluctuating temperatures eat through ANY protective painted
pipe/vessel, causing rusting and corrosion eventually leading to weeping
pipes/vessels. This fluid could be water/moisture that has entered the outer cladding
through damaged insulation or damaged weather barrier cladding. (This could even
be by way of deteriorated mastic jointing of the outer cladding). The H2Obvious
device will detect this very quickly, as moisture travels either along the pipe surface
or perforates through the insulation media. When this moisture enters the detection
unit, via the collector funnel in this instance, the high intensity LED will flash and the
highly visible float will raise - a double indication. The purpose of this is that if the
battery is spent* before an inspector sees the flashing light, the float will remain
raised and highly visible to the inspector. In this instance, when fitted and monitored
correctly, H2Obvious will mitigate Corrosion Under Insulation.
A final point on this: if moisture/water enters the outer cladding at, say, the ‘Six
O’clock’ position, as a result of damaged outer cladding or deteriorated mastic
jointing, the moisture will actually perforate (wicking effect) up through the
insulation and enter the collector funnel before it has a chance of reaching the pipe.
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*The battery in the unit has a 5-year life. Battery replacement is very simple,
requiring just the unscrewing/refitting of the collection vial, without disturbing the
insulation. Even at the end of year 5, the LED will flash continuously for 7 days.

2 - If this fluid is ‘Hydrocarbon’ process product or in fact oil, there are a few things
that the device will indicate:
Oil (Crude or otherwise):
Depending on the viscosity of this oil/product, it will flow along the pipe, down the
collector funnel and enter the vial/unit. The float may or may not raise, dependent
on viscosity. However, activity will be clear to an inspector, as the oil would be
physically visible in the vial/unit. The uniqueness of the H2Obvious solution is that it
will almost pinpoint this leakage, as if devices adjacent to the active unit are empty,
the inspector will know exactly (within 2 meters) where the release is. Should a
device adjacent to the active unit become active, this demonstrates the direction of
the flow of fluid.
Hydrocarbons:
By their very nature some process products are not conductive (inert), and when
entering the vial/unit, pure ‘Hydrocarbon’ will not activate the LED. However, it will
raise the highly visible fluorescent float, pinpointing where the product release under
insulation has occurred and determining the direction flow. Hence H2Obvious is also
an under insulation leak detection solution, as this process product would have to
have come from inside the pipe/vessel. Also note if there is any conductive fluid
mixed with the ‘Hydrocarbon’, the LED will activate as well as the float raising.

In all the above instances of ‘fluid’ entering the H2Obvious vial/unit via the collector
funnel, the vial itself can be unscrewed and the contents taken away for detailed
analysis. The process of unscrewing the vial from the unit does not necessitate
insulation removal. A replacement vial may be connected instantly to the collector
funnel, whilst the escaped fluid is examined and possible remedial actions discussed.
To further clarify:
NO fluid of any kind can enter the vial/unit unless it has entered via the collector
funnel located within the insulation media. The vial/indicator part of H2Obvious is
fully watertight to the outside world.
H2Obvious is rated as intrinsically safe for any process environment, whether highly
hazardous or not, being therefore suitable for both onshore and offshore use.
The H2Obvious collector funnel material (PPS) is specified and rated to +270 Celsius,
although a device has been tested in situ on a pipe at a constant +310 Celsius for 3
weeks, with no adverse change in its structure or functionality.
The H2Obvious vial/unit itself, containing the electronics and float, is specified and
rated to atmospheric (Ambient) temperatures –40 Celsius to +80 Celsius inclusive.
(Ambient in this instance means outside the outer cladding of the insulation).
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H2Obvious may be used with any insulation media and any outer cladding materials
that are in general use in the processing business. There is only one exception to
this. H2Obvious should not be used where the insulation media is ‘glued’ to the
pipes or vessels, as the glue could inhibit the flow of fluid to and through the
collector funnel. The market share for this type of insulation is small.
H2Obvious may be installed on any pipe diameter. Carbon steel is most susceptible
to corrosion, however, stainless steel is also susceptible, as it pits and causes Stress
Corrosion Cracking (SCC). H2Obvious may be utilised for all steels in general use.
In conclusion:

Fluid by its very nature, will flow and find its lowest point and exit where it is
able. H2Obvious simply allows the fluid to exit into an indication device,
thereby FACILLITATING LEAK DETECTION, AND MITIGATING AGAINST
CORROSION UNDER INSULATION.

Copyright (C) Taylor McLaren Limited 2008 All rights reserved
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H2 Obvious For CUI Mitigation
When Does CUI Occur?
CUI predominantly occurs on carbon steels and 300 series stainless steels. On carbon steels it
manifests as generalised or localised wall loss. With the stainless pipes it is often pitting and
corrosion induced stress corrosion cracking (SCC). Though failure can occur in a broad band
of temperatures, corrosion becomes a significant concern in steel at temperatures between 0
and 149 ºC (32 and 300 ºF) and is most severe at about 93 ºC (200 ºF). Corrosion and
corrosion induced stress corrosion cracking rarely occur when operating temperatures are
constantly above 149 ºC (300 ºF). Corrosion under insulation is caused by the ingress of water
into the insulation, which traps the water like a sponge in contact with the metal surface.
The water can come from rain, leakage, deluge systems, wash water, or sweating from cycling
temperatures or low temperature operation such as refrigeration units.

Systems Benefiting from H2Obvious for CUI Mitigation.
API 570 specifies the following areas as susceptible to corrosion under insulation: areas
exposed to mist overspray from cooling water towers; areas exposed to steam vents; areas
exposed to deluge systems; areas subject to process spills, ingress of moisture, or acid vapors;
areas exposed to sea spray; carbon steel piping systems, including those insulated for
personnel protection, operating between -4 and +120 ºC (25 and 250 ºF). Corrosion under
insulation is particularly aggressive where operating temperatures cause frequent condensation
and re-evaporation of atmospheric moisture.
Other susceptible areas include: carbon steel piping systems that normally operate in-service
above 120 ºC (250 ºF) but are in intermittent service; austenitic stainless steel piping systems
that operate between 60 and 204 ºC (150 and 400 ºF), as these systems are susceptible to
chloride stress corrosion cracking; vibrating piping systems that have a tendency to inflict
damage to insulation jacketing, providing an entry point and path for water ingress; steam
traced piping systems that may experience tracing leaks, especially at the tubing fittings,
insulation media joints beneath the insulation; piping systems with deteriorated coatings
and/or wrappings; locations where insulation plugs have been removed to permit thickness
measurements on insulated piping should receive particular attention.
All equipment will be shut down at some time or other. The length of time and frequency of
down time spent at ambient temperature may well contribute to the amount of corrosion
under insulation that occurs in the fabric. It would be an overwhelming task to muster the
resources needed to tackle this extensive list of piping and vessels with traditional inspection
methods. This is where H2Obvious offers a real advantage. Once installed, early detection and
identification of exactly where water is entering the system gives a ‘Heads-up’ approach to
where CUI susceptibility lies.
In all cases H2Obvious may be fitted either to piping or vessels that are scheduled for reinsulating or by retrospectively fitting the devices to in-service piping and vessels without the
necessity of stripping down the equipment.

Onshore Reference Site:

Coastal Refining Facility – United Kingdom
Situated on the North East Coast of the UK, this facility allows for cost-effective North Sea
crude oil imports and product exports to European and world markets .
This Refining Facility can process over 245,000 barrels of crude oil per day into a range of
products, from low-sulphur petrol and diesel to liquefied petroleum gas (LPG), heating oil and
industrial feedstocks such as propylene.

H2 Obvious Commissioned and Installed during May 2007
Fluid Monitoring for Leak Detection and CUI Mitigation as a Solution to Corrosion Under Insulation

H2Obvious installed at 1 metre (3 feet) intervals along the horizontal and at the base of the vertical
(Circled below)

“This pipe rack has a prolific history of corrosion under insulation (CUI)”

Re-insulated process lines utilising H2Obvious for fluid monitoring, installed at each insulation media joint
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Additional Benefits
H2Obvious has a primary function, to capture, indicate and identify fluid that exists on the
surface of a pipe, the inner surface of the insulation or which may be saturated into the
insulation media of an insulated pipe. In consequence that fluid fills a float chamber/vial
within the device and, if conductive, starts an alarm with the flashing LED.
Analysis of the scene leads to one of two conclusions:
a) Float rises but no flashing light -probably Hydrocarbon
b) Float rises with flashing light -probably substantially water
The H2Obvious vial can then be unscrewed from the collector funnel, capped and taken to
the lab for further analysis. From this sample, hydrocarbon or other process product (if any)
can be identified and compared with that of the product inside the pipe. If analysis shows the
same, there is undoubtedly a product release/leak nearby. If the sample shows differences,
there is a product release somewhere else, moving either along the pipe or within the
insulation media.
If water is found, it can be analysed for ph level, resistivity and other properties to identify
the impurities it contains.
Assuming water ingress:
When at the time of the initial alarm and fault, the water is pretty clear; it can be assumed
that little or no corrosion/deterioration has taken place and that the protective coating on
the pipe is sound. It may be some time before the pipe needs attention. The rate at which
deterioration will occur depends on many things including the ph level of the water, the
cyclic temperature regime of the pipe, the amount of future ingress and the type and quality
of coating used. The best time to repair and refurbish the fabric is difficult or nearly
impossible to predict without further monitoring.
However, the device can then be flushed out and re-installed on the collector funnel, the
incident logged and a monitoring regime instigated. The devices’ electronic alarm may be
spent but its float chamber will continue to attract fluid raising the visible float, which may be
sampled as before at regular intervals, perhaps monthly. The analysis can be compared with
those of previous samples and a prediction of the deterioration produced giving the most
economic time for safe repair of the fault. If a sudden change in the sample is noticed such as
high iron oxide content, the prediction can be revised and the repair date brought forward.
Other monitoring methods can be applied just to the section of pipe identified as “At risk”
These identified sections of pipe could be pulsed eddy current, ultrasonic, thermography,
radiography or guided wave based methods which, while normally difficult to apply, may be
beneficial in providing a quantitative analysis of pitting or wall thickness when you know just
where to look.
If, subsequent to the initial alarm, the next adjacent device(s) alarm themselves, then it can
be interpreted that the water is ingressing to the extent that the sheer volume is flowing past
the first alarmed device, which may be full and that the damaged area is increasing. Again,
this discovery may necessitate a change in plan to bring forward a limited 'strip and search' on
the affected section.
Even so, the early warning, indication and monitoring process means that it is likely that such
work can be aligned with a natural, planned shutdown or existing maintenance plan for that part
of the facility.

Offshore Reference Site 1

Triton FPSO
The Triton is a double hulled floating processing tanker situated in block 21/30, North Sea
190 KM east of Aberdeen United Kingdom. Co-operatively owned and jointly operated by
Amerada Hess, Shell and Petro-Canada.
The Triton has been in this location since 2000 and has a design life of 21 years. It's 800ft
(244m) long and has a dead weight of 105,000 tons. This FPSO can store 630,000 barrels
and will process 105,000 barrels/day of tanker-stabilised crude oil, using three stages of
separation, with a dehydrator and a test separator for well testing.

February 2006, Taylor McLaren Ltd was invited to present H2Obvious “The Solution to
CUI”. This invitation was after a catalogue of unplanned shutdowns in Dec. 05 & Jan 06 as a
direct result of severely corroded pipes under thermal insulation. CUI was discovered on the
2km gas line after a product release halted production, totalling 10 days during this period for
remedial maintenance to be completed.
Present at the presentation were representatives from, Wood Group, Shell UK, Amerada
Hess, Petro-Canada and Lloyds Registers. After the presentation, the round table consensus
was that the installation of the H2Obvious solution would considerably contribute to
resolving future CUI failures.

H2 Obvious units were commissioned and installed in January 2007.

Technical Report and Analysis available under separate request from info@h2obvious.com.
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Installing H2 Obvious Retrospectively, Wh ere Insulation is Already In Place
The current “User Instructions” recommends that H2Obvious Model 1001 should be installed
prior to the insulation media and outer cladding being applied for example new and re-instated
stripped insulation, the H2Obvious model 1001 model and funnel arrangement can also be
fitted Retrospectively, i.e. where insulation is already in place and is not currently in the
schedule for strip, inspection and insulation replacement. This process can be utilised on the
base of verticals and along the horizontals of pipes as well as at the 6 o’clock position of
vessels, where the underside of the vessels and pipes are visible.
The simple installation process is as follows:
1, Drill a hole with a diameter of 30mm in the outer cladding on the under side of the
insulation at the 6 o’clock position.
2, ‘Core’ out the insulation media to expose the pipe surface.
3, With the protection cap in place, take the black collector funnel only and extend the shaft
to the maximum height. The white pipe mount may or may not be used in this process, when
using the pipe mount simply mastic glue the support to the top of the extendable shaft.
4, Slowly insert and push the funnel into the drilled and ‘Cored’ hole until you feel resistance
(The shaft has now touched the pipe surface) continue to push the funnel up until the funnel
does not move further (This adjusts to the correct height of the funnel to the thickness of
the insulation.
5, Using a standard (In-use) sealant or mastic, seal the funnel onto the outer cladding,
ensuring there are no gaps or holes.
6, When the sealant is dry, remove the protective cap, gently replacing it with an H2Obvious
detector vial/unit
7, Ensure you hold the base of the collector funnel with one hand whilst screwing on the
H2Obvious vial/unit to the base of the funnel. Always make sure that the ‘O’ ring seal is
engaged when screwing in place the H2Obvious vial/unit (You will feel resistance and a squeak
when fully engaged)

H2 Obvious is now fully fitted and in service

Bored Hole at the 6 O’clock position exposing bare pipe surface

Collector Funnel secured in place using a standard silicon sealant

Additional plate to secure the funnel, H2Obvious unit/phial screwed into place (Not essential)

H2Obvious detecting and activating the presence of fluid on the pipe surface under the insulation

This picture clearly shows fluid exiting the collector funnel from with in the insulated pipe

Major Business Benefits
REDUCTION IN BUSINESS INTERRUPTION & UNPLANNED SHUTDOWN
•

INCREASED HUMAN SAFETY. (Reduction in work at heights, which reduces
chances of falling objects and associated dangers)

•

ROUTE CAUSE OF HYDROCARBON RELEASE IDENTIFIED EARLY

•

COST REDUCTION of scaffolding. (Use of high rope access only for device
replacement after 5 years)

•

ROOT CAUSE OF CUI indicated before it starts.

•

MAINTENANCE FREE.

•

INDICATES WHEN AND WHERE water ingress or leakages are present.

•

INCREASED INTEGRITY. (Reduces the chances of leakages)

•

EXTENDS LIFE OF INSULATION.

•

CHANGED WITHOUT DISTURBING insulation.

•

7 CONSECUTIVE DAYS in electronic indication mode.

•

HIGHLY VISABLE mechanical indication mode until removed.

•

NOT COMPROMISING INTEGRITY of the insulation.

•

TESTED ON SITE at any interval.

•

STOPS WATER PROGRESSION further from the damage

•

COST REDUCTION of repair and maintenance.

•

ELIMINATES pipe replacement

•

ELIMINATES visual strip and search

•

ELIMINATES other corrosion detection methods (Outside Diameter only)

•

ERADICATES

most incidences CUI
24 X 7 X 365 FLUID MONITORING

IS A Solution to Leak Detection and CUI
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Product Warranty and Solution Guarantee
Effective 1st February 2007:
Warranty & Guarantee for H2Obvious Fluid Detector 1001.

Product Warranty:
From the date of purchase and for five (5) consecutive years, H2Obvious
module/vial is warranted to activate via LED and visual float, where there is
the presence of sufficient ingression of fluid in the device from either the pipe
surface or with in the insulation media.
When fitted correctly, fluid will not enter the module/vial unless it has
collected through the funnel.
This warranty is only valid when installed and maintained in accordance with
the User Instructions.

Solution Guarantee:
When H2Obvious is fitted and monitored 'Strictly' in accordance with the User
Instructions and all written recommendations Taylor McLaren Limited will
guarantee against Corrosion Under Insulation (CUI) failures. Only where
H2Obvious has been proven to be inactive, in both electronic and manual
indication modes and where the presence of the undetected fluid has directly
lead to the Corrosion Under Insulation (CUI) failures.
This guarantee is only valid when installed and maintained in accordance
with the User Instructions.

H2Obvious
A Complete & Guaranteed Solution to:

Hydrocarbon Leak Detection
&
Corrosion Under Insulation (CUI)

Taylor McLaren Ltd, 24/2 Abbey Lane Edinburgh Lothian United Kingdom EH8 8JH
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