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Corrosion Under Insulatiolg Root Causes and Effects

Water Ingress

x Trapped during construction
x Leakage of weather-proofing

x Sprinkler Systems

Exacerbating Factors

Chemicals
x Contaminants in the insulation material ( Chlorides)

x Atmospheric pollutants ( Acid Rain ) L

r‘f 3 £
x Decomposition of organic materials ( Bird Droppings ) '{{ e s

x Spillage ( Production Chemicals and Cleaners ) /4

Temperature Rt
x Equipment operating at 57 200 C Ny

x Cyclic wetting/drying (concentration mechanism)



Corrosion Under Insulatiolg Root Causes and Effects

Carbon steels

U Accelerated corrosion/pitting

U SCC (low risk: hot nitrate)

Stainless steels

U Crevice/pitting corrosion
i SCC (high risk: chloride + T>60 C)

Other Metallic substrates

U Comparatively little experience




Corrosion Under Insulatiolg Root Causes and Effects

Lobster backs

Joints in saddles

»FS

< Vertical risers act
As watersheds

Low elevation \
E Mid joints

%
%\\\\

\ Saddles trap water

Heat sink attracts vapour

Water penetration into Insulation is the primary cause of Clithe water

can be prevented from entering the InsulatiQrf€UI can be negated.



Corrosion Under Insulatiog Root Causes

Corrosion Implications of Insulation Types

Type Water Extract Chloride
Calcium silicate alkaline (pH 7-10) possibly high

Fibre glass
Cellular glass
Ceramic fibre

Mineral wool neutral (pH 6-7) low (=2 mg/l)
Organic foams acid (pH 2-3) possibly high

Chemical extraction from Insulation can accelerate CUI



Corrosion Under Insulatiog Results

u CUI exists in every Hydrocarbon Processing Plant Worldwide

U How can CUI problems be Repaired and then Negated i On Line ?



Corrosion Under Insulatiolq Product Solutions

Non-Compliant Repair and Protection
Where there is no internationally recognized
standard required for the application

but they are effective and have been and are
currently in use within industries worldwide
and are widely accepted based on historical
performance.

ASME PCC-2-2008
[Revivian of -

Compliant Repairs S

Where there is a accepted International ﬁepairof
Standard for the use of composite materials E;f;;‘,:gm
for repair of pipe - work and tanks and and Piping

where the client requires certification:

- ASME PCC-2-2008
-ISO /TS 24817




Corrosion Under Insulatiolg Product Solutions
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Corrosion Under Insulatiolq Product Solutions

Product Development Parameters

Can Be applied to Hot Surfaces
Surface Temperatures of 30C 7 180C
Minimal Surface Preparation

High Adhesion

Resist Insulation Saturation / Immersion
Simple to Use

Long Service Period

o

Product Profiles

U Single Component Heat Activated Repair Material (707 180 C)
U Single Component Heat Activated Coating Material (70T 180 C)
U Two Component Heat Activated Coating Material (307 80 C)



Corrosion Under Insulatiolq Product Profile

Adhesion on cold surfaces is best achieved through
mechanical locking ( Surface Roughening / Blasting )

Coating

Substrate



Corrosion Under Insulatiolq Product Profile

Adhesion on hot surfaces achieved by
penetration of pores in metal which increase In
Size on heating

I EEEE



Corrosion Under Insulatiolq Product Profile

Adhesion on contaminated hot metal surfaces

Achi eved by di splacement of moi st

€ Absorption of contaminant oi l é

e And penetration of p~ es “mfore
place which provides a mechanical lock

Heat Activated

(0 bt




Corrosion Under Insulatiolq Simulated Testing

Custom Built CUI test Rig

Disposable steel sleeve fitted over a
cylindrical oil-filled heater Sleeve is
manually prepared and then coated
In-situ with test coating Coated pipe
then surrounded with a cylinder of
insulation material (glass fibre)

and a cylinder of metal cladding

Water (or salt water) is then introduced
into the rig via a hole in the cladding

Test temperature (and coating temperature) can be selected

Rig dismantled and coating examined for attack periodically

Accurately replicates CUI environment, but more aggressive due to frequency
and amount of water added
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Quter steel cladding

Rockwool insulation
Coated steel test sleeye ]
To oil
Qilfilled heater expansion
/ tank

Key: . Water . Coating
[ Rockwool [ oil

Water funnel

Sight glass

/

Removable end flange




Corrosion Under Insulatiolg Performance Testing

Partially rusty test sleeve manually abraded using P36 abrasive paper is
placed over heater

Test coating is applied onto the hot sleeve
End flange is bolted on and sealed

Mineral fiber insulation taped into place
Outer cladding/water funnel attached/sealed

>

> > >
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Corrosion Under Insulatiolg Performance Testing

A Two litres of water added each week

A 1 litre of water and 1 litre of 5% salt water solution
A Results ( Heat Activated Coating System )

A No attack or corrosion at 70°C to 9D

A Negligible attack/corrosion at 100°C to 8D

A Very slight surface erosion in full immersion area




Corrosion Under Insulatiolg Performance Testing

Steel test panels prepared by abrading manually
(no profile) 4
HA Coating applied onto hot panels and oven
cured
Panels exposed for 1000 hours at 35°C (95°F)
saturated salt fog atmosphere

Results
No field blistering or corrosion
Minimal corrosion creep under the

scribe mark



Corrosion Under Insulatiolg Performance Testing

Substrates: Unprepared Steel

Unprepared, uncorroded steel direct from the
Surface covered in firmly @fRiehePiagls

Unprepared steel ground ysj R
Clean metal surface eﬂxgcs)@eg}is AN R

TSteelWweathered exter

Busted Wils Q850w p

piitially abraded with wir prasive
PBBEL QL RRERMKE

ROFRGHA SBFRRRYR g OUES

Pitted surface covered -



Corrosion Under Insulatiolg Performance Testing

Adhesion Single Pack HA

2600 psi
2410 psi

Manually Abraded

1720 psi

]

Wire Brushed

1240 psi

Rusty m 1380 psi
i mmo psi
Unprepared ” 2940 psi
Blasted SA2 5 —@ﬂmo .




Corrosion Under Insulatiolq Application Histories

Client : Shell UK

Date : Year 2000

Equipment :
Process pipe work handling waste
gas at a temperature of 130C

Problem :
Loss of wall thickness and
unable to shut down the process

Solution:

Manual preparation followed by repair and
protective coating with single component
heat activated system




Corrosion Under Insulatiolq Application Histories

Client : Total Fina EIf , UK

Date : Year 2004

Equipment :
Process vessel in refinery operating
at901 120C

Problem :
Corrosion and loss of wall thickness

Solution:

Manual preparation followed

protective coating with single component
heat activated system




Corrosion Under Insulatiolq Application Histories

Client : Exxon, Singapore

Date : Year 2001

Equipment :
Fractionator Tower T102 operating
at 120C

Problem :
Loss of wall thickness and
unable to shut down the process

Solution:

Manual preparation followed by repair and
protective coating with single component
heat activated system




Corrosion Under Insulatiolg Application Histories

Client : Shell , New Zealand

Date : Year 2003

Equipment :
De-asphalting Column operating at
120 C

Problem :
Severe corrosion and
unable to shut down the process

Solution:

Water Jetting preparation followed by
protective coating with single component
heat activated system




Corrosion Under Insulatiolq Application Histories

Client : Chevron Power , Philippines

Date : Year 2002

Equipment :
Steam Extraction pipe from
Geothermal well operating at 165C

Problem :
Loss of wall thickness and
unable to shut down the process

Solution:

Manual preparation followed by repair
by sleeve bonding and protective
coating with single component

heat activated system




Corrosion Under Insulatiolq Application Histories

Client : Kerr McGee , China

Date : Year 2007

Equipment :
Process line on FPSO operating
at 95C

Problem :
Pitting Corrosion and
unable to shut down the process

Solution:

Manual preparation followed by repair and
protective coating with single component
heat activated system




Corrosion Under Insulatiolg Application Histories

Client : ConocoPhillips , UK

Date : Year 2008

Equipment :
Distillation Columns operating at
100-135C

Problem :
Pitting corrosion and
unable to shut down the process

Solution:

Water Jetting preparation followed by
protective coating with single component
heat activated system



