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Is There A Better Way to Detect

- -

7Y Prepared by:

Wet or Saturated Insulation?

‘Hb Mr. Danny Tan, IMM Insulation Committee Chairperson

“‘Wet or Saturated Insulation” in a tightly enclosed
insulation after the system has been serviced or installed
for an extended period in operations, and the relation of this
“Wet, and/ or Saturated” insulation towards its contribution
to Corrosion Under Insulation (CUI). There are the pertinent
gquestions asked: is there a better way to detect wet or
saturated insulation without opening the cladding? A photo
of an insulated pipe with CUI corrosion exposed is shown in
Figure 1.

Figure 1: Corrosion of Insulated Pipe (Corrosion Under
Insulation)

The phrase “remove all wet insulation” which often appears
in insulation specifications or guidelines in insulation
technical specifications documents, but the critical action is
to detect this wet insulation or to remove “wet insulation” in
the enclosed insulation system is the key to mitigating CUI,
especially in Malaysia's high humidity environment
perspective. With wet insulation, there will be loss of
insulation  thermal efficiency, increased energy
consumption, and increased insulation weight plus many
other issues.

Wet insulation/water ingress is driven by many factors,
including dripping water or liquid, condensation, cyclical
operating temperatures and all these will lead to CUI on
carbon steel and alloy steel surfaces. This is unfortunately
a common problem affecting many industries due to
ineffective corrosion management programs.

CUI preventive measures should include routine “Moisture
Under Insulation” - MUI inspections and maintenance with
some form of Non-Destructive Testing (NDT) to identify Wet
Insulation, but all these inspections and maintenance
programs are on “periodic” basis and could be ineffective in
monitoring water ingress or wet insulation as CUI is a
hidden issue.

ften remains undetected until insulation is removed,
el physically or whenever there is a leak or other event,
some of which can be extremely hazardous. Routine
insulation._inspection involves physically remoy
insulation and will _incur cost
inspection, physic

replacements after
vestigate damaged wet insulation.

Insulation does not cause corrosion until the ingress of
water and prolonged contact of the corrosive or conductive
water/liquid with the metal surface and the contaminants
(salts) leaching out from the insulation blankets.

The water can come from rainwater penetrating cladding
leakage, deluge system water, wash water or condensation
from the cyclical temperature or low-temperature operation.

In 3 simple terms, CUI occurs when water ingress:
1.Temperature range -4 °C to 175°C provides the ideal
CUIl temperature,
2.Prolonged exposure
insulation) and,
3.contaminants (salts) leaching from insulation blankets
or from the environment.

to moisture or water (wet

Therein lies the core issue — water/moisture /water ingress
and that's why the importance of removing wet insulation or
identifying wet insulation becomes critically important.

Smart Water Ingress Detection Device: WI Discovery
Leakage Detector is shown in Figure 2.

Figure 2: WI Discovery Leakage Detector

Figure 3: Wi Discovery Leakage Detector — A better way to
detect water ingress without opening Cladding.

It is important to look for damaged insulation or wet
insulation on hot thermal insulation systems where
damaged insulation or wet insulation will lead to loss of
insulation efficiency, thus heat will transfer to the external

metallic cladding surface.
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Typically, the surface temperature for any hot thermal
insulation cladding should not exceed the ambient
temperature and is normally around 32°C - 38 °C in our
environment. The “best holistic” approach method to
identify wet insulation or damaged insulation is by visual
inspection without opening the external cladding using the
Smart Thermal Indicating Coating (STIC) tool as an active
visual inspection method to determine wet insulation or
damaged insulation without opening the external jacketing
or external cladding.

Figure 5: Smart Thermal Indicating Coating with an
irreversible color change above 60°C as active visual
inspection to detect wet Insulation/damaged insulation.

There is no easy answer to the question of how to handle
“wet insulation” when it comes to mechanical insulation
systems as moisture under insulation is a hidden issue.
There are, however, a few basic best practices that may
apply to all insulation systems: -

- Keep all insulation materials dry during storage,
handling, and installation, until they are totally
protected (watertight) with the specified protective
covering/external cladding.

« Not all insulations are the same, and each should be
addressed given its own/ characteristics, water
resistance, hydrophobic properties, and when in doubt,
consult the insulation materials supplier.

. Take into consideration /the installation conditions,
surrounding environment, and operating temperatures
as we are in humid environments and are not the same
as those from lower humidity countries.

. Ask these questions/— Has the surface been insulated

erly with external cladding or coated with the right

stems as per NACE 0198-2017

eric Matrix (IMM) Hi-Temp

cahenvironment insulation

specified In
CUI coating systems fo
system?

« Has the system been designed to allow for the escape
or ventingof any moisture that may ingress the
enclosed insulation systems?
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- Has WI Discovery LeakageDetector been considered
to« detect conductive water/liquid and detectwet
insulation at the bottom of the cladding?

. Have the pipingand equipment systemsbeen designed
with consideration of the insulation system, and the
insulation system designed to guard againstany areas
where ponding or accumulation of water can occur?

. Installationshould never take place in rainy weatheror
when weather is anticipated to rain due to high
humidity environment.

« On installed insulation systems, all areas where the
protective  covering or cladding has been
compromised, and other areas that potentially allow for
the entrance of moisture or other contaminants, must
be examinedin a timely manner to determine the extent
of any damage to the total insulation systems, and the
required repairs/replacement should be executed in a
timely and proper manner by experienced insulator
personnel.

. For lower temperate insulation requirements, with a
temperature lower than 90°C, insulative coatingsmay
be considered instead of thetraditional insulation
systems for personnel protection as per ASTM
1055/ASTM 1057.

« Pro-active visual inspection tools like STIC to provide
early signs of wet insulation or damaged insulation.

- Wet insulation can be visible with irreversible color
change from the bottom of the external cladding.

. WI Discovery LeakageDetector, able to detect
“conductive water or corrosive water” with LEDlighting
emitting from the bottom of the cladding.

Figure 6: WI Discovery Leakage Detector with
“photos” of installed locations.

In conclusion, early detection of water ingress by
“removing wet insulation” via holistic CUl monitoring
devices such as WI Discovery Leakage Detector and STIC
as an active visual inspection for CUl mitigation scoping is
one of the best practices adopted by the cil & gas and
petrol-chemicals industries.
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« Initial date register as member: 5 November 2023
o Expiry date: 4 November 2024
The membership expiration date is the day before the initial date of becoming a member
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