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The Good News

Alnsulative Coatings are now widely available through numerous manufacturers.

A Available in Epoxy, Acrylic, and Siloxane resins.

AlIncludes combinations of ceramics (low density), fibers, and glass hollow sphere
beads.



Three Forms Of Heat Transfer
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Fit For Purpose o Process Heat (Thick Film)

| Type of Coating

Hot Insulating Coating System for carbon steel and stainless steel service
2 General Data

2.1 Typical Use

Alternative to conventional bulk insulations for energy conservation in hot
services. Used for personal protection on hot piping.

2.2 Service Condition Limitations

Maximum Service Temperature: 5S00°F (260°C)



Cost Of Corrosion

A Global estimated annual destruction
responsible from corrosion equals $2.5 trillion.

A 15%- 35% ($375875 Billion) could be saved by
developing and implementing a multi step
corrosion plan.
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A $10+ Billion is spent annually to remediate
petrochemical and petroleum refinery
equipment.




Conventional Jacket Insulation

How It works:

Small pockets of air and fiber that
slow conductive heat transfer.

Heat will be absorbed and transferred
to the cooler side at an accelerated
rate.




Corrosion Under Insulation

' AJacket insulation originally designed

boovcee o| Traditional Insulation for Safety Not insulatiOn

A Costly maintenance due to CUI.

Rockwool, fiberglass, or other traditional types

of insulation promote corrosion, and also act as A Corrosion occurs when insulation
a carrier and spread the corrosion to other areas ]
of the pipeline absorbs moisture, wets steel surface.

ANever designed to be air tight.

A Absorbs moisture, gains weight, sags
or falls off pipe.

Alncreases risk of leaks, fires, explosions.



BPO NACE BOTH Conference June 2018

8 HYDROCARBON
B PROCESSING

Million$ to be Saved Through

Insulation Optimization

« Muhannad Rabeh, B.Sc., BP America — GoM DW
« Shawn O’Hearn, P. Eng., API 510/570, BP America — GoM DW
» Jonathan Petersen, CEng, IMechE, BP America — GoM DW

Hydrocarbon Processing, April 2018



BP0 Insulation Optimization

What's the easiest ways to prevent CUI?

e don’t install
insulation!!

* get rid of insulation!!




BP0 Insulation Optimization

Why is there so much insulation?

The n¥ed “‘perceived need” for ...
« Heat conservation

« Personnel burn protection

 Noise reduction




BP0 Insulation Optimization

CUI Prevention Strategy

A. Perform insulation engineering review ...
+ Heat Conservation Evaluation

 Personnel Protection Evaluation

B. Aggressive inspection program ...

» where insulation is still required ...

+ starting with highest consequence services ...




BP0 Insulation Optimization

Implementation

. [nsulation replaced with burn protection cage
L.“S where only required for personnel protection




BP0 Insulation Optimization

Insulative Coatings

Active CUI - After insulation « Thermal insulative
removal coating system
» Surface temp 340 F applied in place of
conventional

insulation
« Surface temp < 140
F




BP0 Insulation Optimization

Conclusion

* Applied across GoM facilities

* A significant number of insulated lines can
have insulation permanently removed

» A significant number of insulated lines can
have insulation replaced with cage or coating

 Where possible, remove insulation to
prevent CUI




Thick Film Insulative Coating Advantages

o

Areplaces wrap & jacketing
Areduces CUI

Ano shutdown required

Aapplied on hot or ambient surfaces
Ainternal temp/pressure increase
Areduce energy consumption
Aprotects personnel

Aeasy to inspect and repair



Before & After

463°C (865F) 36°C (96°F)




Competitive Cost, Easy Application

Applied directly on valves and elbows, strainers, etc.




NACE TM 21423

4

A Personnel Protection

A Based on ASTM C1055

A 5 second touch rule, up to 59C
(138°F) which is the start of a 15t
degree burn.



NACE TM 21431-2020

ASTM C177: Standard Test Method for Steady State Heat Flux Measurements and
Thermal Transmission Properties by Means of the Guarded Hot-Plate Apparatus.

Mean Thermal
temperature conductivity
°C W/ (m.K
A Test method based on ASTM C177 0 TN
0 .
0 o
A Measuring Thermal Conductivity @ 73.4°F / 23°C gg g-ggg
50 0:066
A 300 mils DFT, 12x12 Al sheet T ool
300 0.094
400 0.106
500 0.117




Coating Integrity & Durability

AASTM B117: Standard Practice for Operating Salt Spray (Fog) Apparatus used for
new construction.

AASTM D4541: Standard Test Method for Pull Off Strength

AB-117 can be used to test corrosion resistance of a insulative coating which has not
yet been placed into service, while D4541 can be tested with thermal aging.



Case Study o Water Bath Heater

Water Bath Heatert | K2 w#g DPEOI Ul UO1UBY @au4C) O1T UT w

Challenges: Corrosion Under Insulation. Failure of insulation materials,
due to moisture penetration.

Solution: 10-12mm or Y2 inch dry film of waterborne, non -toxic, non-
flammable, ceramic cross linked acrylic based insulation coating applied
directly to water bath heaters while in operation.

Desired Results: Corrosion under insulation protection. Significant heat
loss reduction. No space for rodents to hide in.



Case Study 0 Water Bath Heater

Equipment:

Graco GTX EX 2000

Texture Sprayer




Case Study o Water Bath Heater
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Before:

- Coating application:

8 Picture taken after NACE 4 surface
preparation.




Case Study o Water Bath Heater

After:

Applied while online

Insulation coating applied in 2 coats,
plus polyurethane top coat




Case Study 6 Water Bath Heater

After:

Applied while online

Insulation coating applied in 2 coats,
plus polyurethane top coat




Case Study o Water Bath Heater

) Details:

Angled profiles using handheld razor to
discourage ponding water




Thermal Readings

Before: 174F (78.8C) After: 204F (95.5C) Metal Temp.  Skin Temp:10XF (38.3C




Thermal Readings

Before: 85F (29.4C) (metal temp) After: 95 (35°C) (skin temp)

A Only pilot heat is online, yet heater
barrel is holding more heat, correlating
In higher skin temperature.




Water Temperature

Before: 99F (37.2C) (water temp.) After: 11B (47.7’C) (Water temp)




Water Bath Heater # 2

Before:

Picture taken after NACE 4 surface
preparation.

Operating surface temperature was
12C0°F (48.8C) max without insulation.



Water Bath Heater # 2

After:

Primer, DTM Polyurethane

Primer max temperature limit of 325 °F
(163°C)




Water Bath Heater # 2

After:
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1| Applied while operating online 120 °F
1 (48.8C)

Las

ITT W




Water Bath Heater # 2
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Detalls:
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Piping left uncoated




Water Bath Heater # 2
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: Over Spray Repair:
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No material lost, advantages of applying
acrylic formulations while operating
online.



Water Bath Heater # 2
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Trash:

Heavy CUI Damage




Water Bath Heater # 3

After:

Applied OFFLINE
- | Ambient application

| More time needed for curing




. Steam Pipes

3,500 linear feet (1066.8 meters)
‘hLmK?wxDXIwEDEéiUiUw
Temperature Up to 240°F (115C)

300 mils (7.62mm) DFT, applied online

Replaces Jacket Insulation for CUI
Protection




LNG Steam Pipes

E Steam Pipes

Applied online, with
recycled steam to heat up
the surface of the pipes
to accelerate curing.

~ Surface Preparationt
' 4,000 psi power wash




Glycol Water Line 0 Below Grade

Glycol Hot Water Pipes $ 36 ( - wK?2 w# DEOI Ul UOwIl Ak z waopl

Challenges: Corrosion Under Insulation. Failure of conventional insulation
materials due to cathodic shielding and moisture penetration. Preventing
the freezing of glycol lines in winter.

Solution: + YYwWOPOU¥AOGL | OOw# %3 pEwODPUUOI-tax@y I
non-flammable, ceramic based cross linked acrylic insulation coating
applied directly to pipes precoated with FBE. Applied while recycled hot
water raised the pipe temperature above 120°F (49°C) for accelerated curing.

Desired Results: CUI protection. Heat loss reduction. Non cathodic



Glycol Water Line 0 Below Grade

DIRECTION 41.69099°N ACCURACY 16 ft

SW (T) 110.36321°W DATUM WGS84 GIVCOI (Water) PiDeS

{2 ',}

. Winter Freeze Protection
| 600 linear feet, (182.8 meters)

Ko wxDbxl WEDEOI U1 U

300 mils DFT (7.62mm)

: &2 Recycled glycol to heat up the pipe for
accelerated curing.



Cathodic Shielding Testing

=) dibes o A Laboratory Testing:

iy No Cathodic Shielding
| Primer ¢ FBE & 2-part epoxy

300 mils DFT Acrylic Insulative Coating
B (7.62mm)

Epoxy top coat for indefinite submersion /
below grade protection




Novel Field/Shop Application

New Fuel Gas Piping

800 linear feet (243.8 meters)

Pre-heat pipes (torch or induction heating)
for field/shop application.

New piping arrives precoated saving time
& labor.



