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Licoes Aprendidas—> Tipos de Corrosao

_Type of Corrosion Material System Driving Force Control Point Remark

Uniform/General All Metals in Atmospheric - Atmospheric - Painting - Corrosion Cost of this form

Corrosion Environment -Temperature - Hot Dip Galvanizing about 50% of the total corrosion cost
- Seldom lead to failure

Intergranular Al Alloys, -Third Phase Precipitate - Heat Treatment in Manufacturing - Loss of Strength and Ductility

Corrosion

Ni-Cr Austenitic Stainless Steel
Acids Containing Oxidizing Agents
(sulfuric, phosphoric), Hot Organic
Acid. High Cl Content Seawater

- Temperature

- Welding during Fabrication

- Severe attack can lead to failure

Galvanic Corrosion

Galvanic Coupling Materials
e.g. Fe with Cu, Carbon steel with
Stainless Steel

Different Metal in
electrolytic solution

- Proper Design;
- Rivetting/Joining Materials;
- Insulating Coupling Materials

Moderate effect but can be detrimental
for a longer period

Crevice Corrosion

Metal to Metal/Non Metal in Electrolyte
Metal in two Electrolyte

Aluminium and Stainless Steel

in Seawater

- Small Gap in electrolyte
(<3,18mm)
- Stagnant Fluid

- Proper Design
- Gasketting Materials
-Proper Drainage Practice

Moderate effect but can be detrimental
for a longer period

Pitting

Stainless Steel and Aluminium
in cloride or bromide environment
(water/soils)

- Surface Irregularities

- Presence of Cl or Br lon
- Chemical Composition
- Temperature

- Surface Quality Control

- Proper Welding Practice

-Proper Material Handling

- PREN {Material Selection)

- CPT (Critical Pitting Temperature)

Severe attack can lead to failure
(second biggest corrosion failure)

Erosion Corrosion
Tribo-Corrosion

Carbon Steel, Stainless Steel
in flowing fluid containing abrasives

Synergy effect of passive film
breakdown by abrasive
and localized corrosion

Corrodent; turbulency
Corrodent impingement
in elbow and tees

Severe attack can lead to failure

Stress Corrosion
Cracking (SCC)/
HE-SCC

Stainless Steel, Carbon Steel in
High pH (pH >9,3)
- 600 - 750 mV
- Temperature Sensitive
Near Netral pH (5,5-7,5)
- Free Potential
- Non-Temperature Sensitive

- Microstructure

- Temperature Region

- Existence of Residual Stress
- Suitable pH

- Presence of H,S, Chloride ion
-Residual Stress

- Microstructure Control during
- H,S Content & Temperature
- Operation Temperature

-Biggest Cause of Corrosion Failure
-SCC found in gas and liquid pipelines
- In Canada since 1977: recorded

22 catastrophic failure

(12 rupture, 10 leaks)

Biological Corrosion/
Microbial Induced
Corrosion

All Metals in Environment with:

- Sulfate Reducing Bacteria

- Sulphur/Sulfate Oxidizing Bacteria
- Fe/Mn Oxidizing Bacteria

- Organic Acid Producing Bacteria

- Gravitational & Pellicular Water
-pH6-8

- Potential -42mV to 820mV

- Temperature: 20 °C - 45 °C

Application of Organic Coating
Cleaning Practice
Use of Biocide

In US, $1.2 billion SPENT annually
on biocidal chemicals to fight MIC.




Ondas guiadas: Técnica indicada para avaliacdes globais em
tubulagdes com a finalidade de determinar a natureza,forma e y &
localizacio de perdas de espessura Medicio de espessura *
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Boas Praticas

Produtividade e reduz a
' possibilidade de erro

s ""'C -241-127.Ca
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Isolamento de valvulas Cura mecanica do fixador-pasta poliero PIG instrumentado
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Organizacao e limpeza :

Procedimentos operacionais para
a operacao dos tubos atualizados,

° -
Aterramento de equipamento Dreno bloqueado e com “cap” em copia papel e em local visivel
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Gestdo das juntas de vedacao:
identificacdo, organizacao e controle

Inspecao visula de flange

Suportacao para tubulagoes aéreas

Termografia para deteccao de pequenos vazamentos
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-
P&ID - atualizados e em local visivel
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Boas Praticas
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Licoes Aprendidas
PSM-> RevisOes de Seguranca de Pré-Partida dos Sistemas Auxiliares

(Check-List)
v' Todos os “CAPs” estao instalados nos drenos e vents ? Ha corrente metalica esta no local ?

(\

As valvulas drenos e vents estao bloqueadas ?

(\

As valvulas de bloqueio estao operacionais e integras ,ou seja, nao estao emperradas e sem
vazamentos?

As tubulagoes estao com o isolamento integro ?
As tubulagOes estao aterradas ?
As tubulagoes estao identificadas e pintadas em conformidade a NR-26 ?

Existe procedimento para operar as tubulagoes ?

As PSVs estao instaladas nas tubulagoes? Foram testadas ? Estao integras ? Short-bolt
As tubulacgoOes foram testadas ( ex.: teste hidrostatico )

RS RR

Se as tubulagoes possuem steam-tracing , estao operacionais ? Idem para os purgadores de
vapor ?

(\

Os instrumentos de vazao , pressao , temperatura estao instalados ? Foram aferidos e
calibrados?

v As conexdes de pequeno diametro da tubulac¢do foram 100% inspecionadas ( ex.: radiografia
digital) ?

v' Os pararafusos dos flanges foram verificados visando identificar existéncia de “short-bolt”
® ®



Licoes Aprendidas
PSM-> Revisoes de Seguranca de Pré-Partida dos Sistemas Auxiliares
(Check-List)

v" Oleo, madeiras e outros materiais combustiveis foram removidos das tubovias ? _

v" Foi verificado se mangueiras ou mangotes foram desconectadas das
tubulacoes ?

v' As suportagdes das tubulagdes estao integra. Ha processo corrosivo?

v As tubovias estao Limpas , Organizadas, Sinalizadas e em Ordem ?
v’ As juntas dos flanges foram inspecionadas ? Estao em conformidade
ao projeto ?

Madeira na tubovia
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Flange sem parafuso Vent sem o “cap” Suportacao nao-conforme



PSM-> Revisoes de Seguranca de Pré-Partida dos Sistemas Auxiliares

(Check-List)

Erro de projeto- dreno colidiu com
tubulacao quando houve deslocamento
da sua tubulacao

Dreno de tubulacao mergulhado na poca de agua

Mangueira interligando sistemas pressurizados
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Junta de flange deteriorada
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PSM-> Revisoes de Seguranca de Pré-Partida dos Sistemas Auxiliares
(Check-List)

N

NC- chapa para minimizar a corrosao NC- corrosao em suportacao



Deus proteja os técnicos das industrias quimicas e petroquimicas
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E-mail : gccpetro@gmail.com *



