8°CONGRESO MUNDIAL |
DEMANTENIMIENTOY  [EINFINER
GESTION DEACTIVOS

{7} 22° Congreso Iberoamericano de Mantenimiento ! Centro de Convenciones
: Cartagena de Indias « Colombia

(& 27° Congreso Internacional de Mantenimiento y Gestién de Activos - CIMGA

Oftshore and Onshore Asset Corrosion
Management Program

Oil Production units face permanent and severe challenges against corrosion. We highlight critical regions
in these assets, such as Flanged Joints, Valves, Piping Accessories, Rotating and Static Equipment with
their respective bases and support gaps and clamps. They mainly concentrate on the corrosion process
due to aggressiveness of the environment. Consequently, their operating systems carry less reliability,

greater risk, less predictability and extremely high impacts on costs
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* Initially, as a first step, we classified the equipment, according to the corrosion rate
evidenced: high, medium and low, in order to determine the criticality of treatment.

 We measured according to the tests with SAE ABNT 1010 coupons, a direct and
comparative method.

« Then, we identify the type and cause or source of corrosion, in order to identify the
most suitable and effective product for protecting each equipment, case by case.

« So we identified the most suitable and effective product for protecting the equipment.
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 Test location: FPSO - Floating Production, Storage and Offloading of oil and
gas, located on the coast of Rio de Janeiro, Brazil.
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* Test date
Start Date: March, 2022
End Date: April, 2023

* Methodology:

This test was divided into three periods, where we performed corrosion rate
measurements, 98 days, 204 days and 371 days.
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* Products used for corrosion protection:

- Self Fusion Inhibitor Tape,
- Flange Saver to provide corrosion protection to flanges,
- VCI Wax and VCI Wax Tape combined, used to protect body pipes.

Prior cleaning methods were carried out with the water based VCI Rust
Removal Technology in 45-minute cycles in order to remove the oxides and
thus perform the test correctly and then cleaned with a neutralizing passivating
degreaser.
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« Laboratory Analysis

The evaluation was performed according to the internal Company procedure:
IT-CQ 017 — Corrosion Rate Test;

Cleaning procedure and test elaborated with reference to ABNT NBR 6210
Atmospheric Corrosion - Metallic Materials;

The corrosion rate was analyzed based on the criteria defined according to the
NACE RP 0775 standard.




8°CONGRESO MUNDIAL /777 abraman
DEMANTENIMIENTOY ~ EINNPENEN 000l
GESTION DE ACTIVOS Federacion Iberoamericana ACIEM

{r} 22°Congreso Iberoamericano de Mantenimiento i Centro de Canvenciones
h Cartagena de Indias « Colombia
27° Congreso Internacional de Mantenimiento y Gestion de Activos - CIMGA

Offshore and Onshore Asset Corrosion Management Program

Z (7 ([ de Mantenimiento o X
% Asociacién Colombiana
de Ingenieros

Self Fusion Inhibitor Tape

B i
7T EoN] leome
SR T




8°CONGRESO MUNDIAL /777 abraman
DEMANTENIMIENTOY ~ EINNPENEN 000l
GESTION DE ACTIVOS Federacion Iberoamericana ACIEM

{r} 22°Congreso Iberoamericano de Mantenimiento | Centro de Canvencios (@ (& de Mantenimiento

nes
Cartagena de Indias » Colombia

Asociacién Colombiana
de Ingenieros

& 27° Congreso Internacional de Mantenimiento y Gestion de Activos - CIMGA

Offshore and Onshore Asset Corrosion Management Program

VCI Wax and VCI Wax Tape combined
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* Results
VCI Wax and VCI Wax Tape combined

Before cleaning After cleaning
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Flange Saver
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» Results Period 1
Self Fusion Inhibitor Tape

Control 2
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 Results Period 1

Flange Saver

FtANGE,gAVﬁR Control1
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* Results Period 1
VCI Wax and VCI Wax Tape combined

' WRAP AND ZMMAX
C4S 3 6153
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* Results Period 2 N
Self Fusion Inhibitor Tape
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° ReSUItS PeriOd 2 VCI Wax and VCI Wax Tape combined

WRAP AND ZMMAX__
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 Results Period 2 Flange Saver
_FLANGE SAVER___|
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 Results Period 2 Control
CONTROL
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* Results Period 3

Self Fusion Inhibitor Tape
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Flange Saver
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* Results Period 3

VCI Wax and VCI Wax Tape combined
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* Results Period 3

Control
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* The corrosion rate was calculated using the equation below:

C=87.6x(W/DxAxT)

Where:

C = Corrosion Rate (mm/year) W = Lost Mass (grams)
T = Exposed time (hours)

D = Material Density g/cm? A = Steel plate area (cm?)

87.6 = Constant
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Table
Test of
inhibitor or Corrosion
Application Time Period Protection
N° Location Removal date system rate
date exposed hours capacity
against (mm/year)
corrosion
6pw | 2"-ia-as-
9432 53213 27/03/2022 03/07/2022 98 days 2352 hours Control 1 0.3428 -
6pw | 2"-ia-as-
7743 53213 27/03/2022 03/07/2022 98 days 2352 hours Flange Saver 0.0091 38 times
V(I Self
Fusion
6pw | 3"-wf-f2- Inhibitor
9842 13710 27/03/2022 03/07/2022 98 days 2352 hours Tape 0.0008 429 times
6p | 2"-cm-a2-
5934 13602 27/03/2022 03/07/2022 98 days 2352 hours  Control 2 0.2953 -
Z-Maxx VCI
pasta |
6p | 2"-cm-a2- VCl Wax

6453 13602 27/03/2022 03/07/2022 98 days 2352 hours Tape 0.0002 1477 times
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Table
6pw | 2"-ia-as- Extrapol
7634 53213 27/03/2022 Lost N/a N/a Control 1 0.38565 -
6pw | 2"-ia-as- 4896 Flange
5435 53213 27/03/2022 17/10/2022 204 days hours Saver 0.0080 48 times
V(I Self
Fusion
6pw | 3"-wf-f2- 4896 Inhibitor
9425 13711 27/03/2022 17/10/2022 204 days hours Tape 0.0017 227 times
6p | 6"-df-a2- 4896
6290 13511 27/03/2022 17/10/2022 204 days hours Control 2 0.1343 -
Z-Maxx VCI
pasta |
6p | 6"-df-a2- 4896 VCl Wax

6521 13511 27/03/2022 17/10/2022 204 days hours Tape 0.0009 149 times
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Table
6pw | 2"-ia-as- Extrapol
6523 53213 27/03/2022 Lost N/a N/a Control 1 0.4338 -
6pw | 2"-ia-as- 8904 Flange
6432 53213 27/03/2022 02/04/2023 371 days hours Saver 0.0208 21 times
V(I Self
Fusion
6pw | 3"-wf-f2- 8904 Inhibitor
9284 13712 27/03/2022 02/04/2023 371 days hours Tape 0.0053 81 times
6p | 2"-np-a2- 8904
7323 54571 27/03/2022 02/04/2023 371 days hours Control 2 2.6029 -
Z-Maxx VCI
pasta |
6p | 2"-np-a2- 8904 VCl Wax

9845 54571 27/03/2022 02/04/2023 371 days hours Tape 0.0047 553 times
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