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Objetivo da apresentacao

Inspecao de Tanques Estruturais em Unidades Offshore

Técnicas & Estratégias

v’ 30 - 35 Minutos
v Mostrar estratégias e técnicas para inspecdo de tanques estruturais em unidades offshore, além

de citar os itens mais importantes em uma inspecao de tanque de plataforma offshore

v’ Introducédo

v' Normas e Regras aplicaveis

v Estratégias & Técnicas (5 passos para o sucesso)
v Futuro das inspegoes

v' Perguntas & Respostas (+10 minutos)

TRIAM



Introducado



Introdugcao — Onde sao realizadas as inspecoes?

v FPSO
v’ Drillship
v’ Navios de apoio

v Todos Navios mercantes
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Introducao — Integridade de ativos (Casco)

Classe e
Bandeira
de Registro

Integridade

de casco

Inspecdes

Armadores
de casco

Reparos de
casco
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Introducao — Complexidade Operacional




Introducao — Complexidade Técnica — Zoom In
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Introducao — Complexidade Técnica
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Introducao — Complexidade Técnica
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Introducao — Complexidade Técnica




Introducao — Complexidade Técnica
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Introducao — Complexidade Técnica




Introducao — Inspecao = Quebra-cabe¢a

I Acs )@ DIRETORIA
s 2<Y DEPORTOS
' E COSTAS

INTERNATIONAL ASSOCIATION
OF CLASSIFICATION SOCIETIES

MTE

Ministerio do
Trabalho e Emprego
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Normas e Regras aplicaveis




Normas & Regras — Sociedade Classificadora
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Normas & Regras — Sociedade Classificadora

Costa Concordia

Deepwater Horizon - Macondo



Normas & Regras — Sociedade Classificadora
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Normas & Regras — Ciclo de Inspecoes

Start of class End of class

period period

years 0 1 2 25 3 4 5

| I I I
Annual survey -~ ——p - -+ ——p -« ———p
-+3m -+3m -+3m -+3m
Intermediate survey - >
+9m
.‘_ ——————————
Class renewal survey -15m
(normal system)
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Normas & Regras — Anomalias
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Normas & Regras — Desgaste aceitaveis - ME
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Normas & Regras — Desgaste — Relatérios - ME

THICKNESS MEASUREMENT REPORT

Substantial
corrosion
Ship's Name: Example Ship Id.No.: 12345 Report No: 9876 Legend:
N - . Orig. x,:;s Gauged Diminution Renewed T
5 Reverse Structural Element Draw ref. | thk g Port Stbd Port Starboard | Port Stbd
Space ke Frame No. thk. Defects found
mm mm mm mm | mm % mm % mm mm
)TB4 N.A. TRANSVERSE FLOOR 102 1 12,50 | 9,50 | 8,30 | 10,00 336 %| 2,50 20,0 %|1250 Crack port side
ITB4 N.A. TRANSVERSE FLOOR 103 2 12,50 | 9,50 | 9,00 | 11,90 28,0%| 060 48%|1250
J7B4 N.A. TRANSVERSE FLOOR 104 3 12,50 | 9,50 |10,00| 12,00/2,50 20,0 %] 0,50 4,0%]|12,50
J7B4 N.A. TRANSVERSE FLOOR 105 4 12,50 | 9,50 [10,20| 12,30/2,30 18.4%| 0,20 1,6 %]|12,50
1TB4 N.A. LONGITUDINAL GIRDER 106 S 12,50 | 9,50 |10.00| 1240|250 20.0°%|0.10 0.8°%|12.50
JTB4 N.A. LONGITUDINAL GIRDER | 102, L3 6 12,00 8,00 [10,00| 11,50/2,00 16,7%|050 42%
J7B4 N.A. LONGITUDINAL GIRDER | 102, L6 7 12,00 800 [1140/1180|060 509%|020 17%
JTB4 N.A. [LONGITUDINAL GIRDER | 102, LS 8 12,00 | 8,00 11,70 10,00|0,30 2,5%|2,00 16,7 %
JTB4 N.A. |LONGITUDINAL GIRDER | 102, L12 S 12,00 | 800 (11,80 11,50|0,20 1,7%|0,50 4,2%
)JTB4 N.A. LONGITUDINAL GIRDER | 103, L2 10 12,00 | 8,00 | 12,00 12,00/0,00 0,09%|0,00 0,0%
)TB4 N.A. LONGITUDINAL GIRDER | 103, L6 11 12,00 | 8,00 (1200 1200|000 0,0%|0,00 0,0%
JTB4 N.A. LONGITUDINAL GIRDER | 103. L9 12 12,00 | 800 |1200| 1260|000 00°%|000 0.0 %
)JTB4 N.A. LONGITUDINAL GIRDER | 103, L12 12 12,00 | 8,00 |11,80 1180|020 1,7%|020 17 %
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Estratégias & Técnicas



Estratégias & Técnicas — Motivagiao
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Estratégias & Técnicas — Motivacio

EFICIENCIA

TECNOLOGIA

CUSTOS




Estratégias & Técnicas — Motivagiao

Acceptance criteria
Degradation

Inspection quality \ ' /

Inspection &
Maintenance

Inspection times / ' Cost consequences

Inspection results Repair actions

Practical constraints

Safety

Inspection coverage i <—— Environment

Repair quality
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Técnicas utilizadas - Tipos

v' Técnicas de acesso

v  Técnicas de inspecao
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Técnicas de Acesso — Entrada EC padrao

TRIAM



Técnicas de Acesso — Andaime
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Técnicas de Acesso — Acesso por cordas
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Técnicas de Acesso — Bote Inflavel (Navios)




Técnicas de Inspecao — Inspecao Visual

v GVI (Geral)

v CVI (Close up)
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Técnicas de Inspecao — END - Medicao de Espessura




Técnicas de Inspe¢ao — END - LP & PM




Técnicas de Inspecao — END - ACFM




Desenvolvimento de Estratégia - 5 passos para o sucesso

v Capacitacao

v’ Sistemas de controle de inspecao
v Planejamento

v Padronizacao

v’ Integracdo de Departamentos
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Desenvolvimento de Estratégia — Capacitacao

Treinamentos & Desenvolvimento RH - Interno

Associacao Brasileira de Ensaios
N&o Destrutivos e Inspecéao




Desenvolvimento de Estratégia — Capacitacao

CURSO DE CONCEITUACAO
PARA INSPECAO NAVAL

ABS - GIEN

o Treinamentos & Desenvolvimento RH - Interno

Hull Structure

Course
DNV
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Desenvolvimento de Estratégia — Capacitacao

o Treinamentos & Desenvolvimento RH - Externos
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Desenvolvimento de Estratégia — Sistema de controle
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Desenvolvimento de Estratégia — Sistema de controle

Criacao de padrao e Sistema de controle de inspecoes

The six inspection criteria cover:
e  Coating condition
e Presence of general corrosion

e Presence of pitting or grooving or other localized
linear corrosion

e Presence of deformation
e  Presence of fractures

e Compartment or space cleanliness (housekeeping
and fabric maintenance such as anode replace-
ment, etc.)

4  INSPECTION GRADING CRITERIA FOR ABS HIMP ABS
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Desenvolvimento de Estratégia — Sistema de controle

Criacao de padrao e Sistema de controle de inspecoes

v’ Pintura (Good, Fair, Poor);

v’ Corrosdo (Generalizada ou Local);

v’ Pitting (Severidade, Local, Profundidade, Mapa),;

v' Deformacao (Flecha, Local, Tipo de estrutura),

v' Trincas (Posi¢cdo, Histdrico, Caracterizacdo, Material ou Solda);

v Limpeza e Seguranca (Acesso, Perigos, Qualidade do CVI);

v Anodos (Condigcdo — Troca?) ﬁ
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Desenvolvimento de Estratégia — Planejamento

Planejamento — O que inspecionar?

Rules for Classification of Ships Pt.7 Ch.2 Sec.3 Table G9
Requirements for extent of thickness measurement at those areas of substantial corrosion.
Renewal survey of double hull oil tankers within the cargo area length

Structure in wing ballast tanks

Structural member

Extent of measurement

Pattern of measurement

Side shell and longitudinal bulkhead plating:
— upper strake and strakes in way of hori-
zontal girders

all other strakes

Plating between each pair of longitudi-
nals in a minimum of three bays (along
the tank)

Plating between every third pair of lon-
gitudinals in same three bays

Single measurement

Single measurement

Side shell and longitudinal bulkhead longitu-
dinals on:

— upper strake

all other strakes

Each longitudinal in same three bays

Every third longitudinal in same three
bays

3 measurements across web and 1 meas-
urement on flange
3 measurements across web and 1 meas-
urement on flange

Longitudinals - brackets

Minimum of three at top, middle and bottom
of tank in same three bays

5-point pattern over area of bracket

Vertical web and transverse bulkheads (ex-
cluding deckhead area):

strakes in way of horizontal girders

other strakes

Minimum of two webs and both trans-
verse bulkheads
Minimum of two webs and both trans-
verse bulkheads

5-point pattern over approx. two square
metre area

two measurements between each pair of
vertical stiffeners

Horizontal girders

Plating on each girder in a minimum of three
bays

Two measurements between each pair of longi-
tudinal girder stiffeners

Panel stiffening

Where applicable

Single measurements




Desenvolvimento de Estratégia — Planejamento

Planejamento — O que inspecionar?

3
HETH llll"l”l"l"l"";l

Hl\l TR
T iy

Transverse sections in way of cargo area within 0.5 L amidship.
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Desenvolvimento de Estratégia — Planejamento

Planejamento — O que inspecionar?

Keel plates and bottom plates.




Desenvolvimento de Estratégia — Planejamento

Inspection Status Report

Planejamento — Quando inspecionar?

Ballast Cooling Water Tank 12 o
Ballast JFore Peak Tank C {void ) 12 ]
|Cargo Carge il Tank 01 C 30 X
|Cargo Carge il Tank 01 P 30
|Cargo Cargo Oil Tank 01 5 30
|Cargo Cargo Oil Tank 02 C 30
|Cargo Cargo Oil Tank 02 P 30
|Cargo Cargo Oil Tank 02 5 a0
|Cargo Cargo Oil Tank 03 C 30
|Cargo Cargo Oil Tank 03 P 30
|Cargo Carge il Tank 03 5 30
|Cargo Cargo il Tank 04 C 30
|Cargo Cargo Oil Tank 04 P 30 X
|Cargo Cargo Oil Tank 04 5 30 x
|Cargo Cargo Oil Tank 05 C 30
|Cargo Cargo Oil Tank 05 P 30
|Cargo Cargo Qil Tank 08 C 30
|Cargo Cargo Oil Tank 08 P 30 x
|Cargo Cargo il Tank 08 5 30 X
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Desenvolvimento de Estratégia — Padronizacao

Padronizacao de critérios

GOOD CONDITION

FAIR CONDITION

POOR CONDITION

Pitting/ . .
k q q e ] Intensity Risk Color
Grooving Rating Points Pitting & Grooving Depth (% of Zone) Level Code
Type
No Pits/
Grooves Excellent 0 — — Very Low
Shallow Pies/ Good 1 Less than 1/3 of original thickness <5% Low
Grooves
Shallow Pts/ Good — Fair 2 Less than 1/3 of original thickness <15% Luw -
Grooves Medium
Shallow Pits/ Fair 3 Less than 1/3 of original thickness >15% Medium
Grooves
Deep Pits/ Fair — Poor 4 More than 1/3 of original thickness <15% Med.lum -
Grooves High
Deep Pits/ Poor 5 More than 1/3 of original thickness >15% High
Grooves
Deep Pits/ Worst 6 Less than 6 mm of.olnglnal thickness . Very High
Grooves remaining
— ——
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égia — Integracao entre Dept.
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Integracao com Limpeza




Desenvolvimento de Estratégia — Integracao entre Dept.

Integragdo com Reparos

LOCATION: Forepeak structure
GROUP
EXAMPLE NoO.5: Fracture and buckle of bow transverse web frame in way of No.
longitudinal cut-outs 5
TYPICAL DAMAGE PROPOSED REPAIR
PEAK
TANK
‘—__N—H’ T’(ﬁ ‘ Sy T

LOCALISED
BUCKLING

INSERT PLATE
WITH ADDITIONAL
STIFFENING

TRANSVERSE WEB FRAME
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Desenvolvimento de Estratégia — Integracao de Dept.

Integracao com Elementos Finitos

HG1D1126.dat - Inventium : PreSys 2010 R2
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Desenvolvimento de Estratégia — Integracao de Dept.

Integra¢ao com Ferramentas de gerenciamento
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Futuro...



Futuro — END — Novas técnicas




Futuro — Ferramentas OnlLine

(0 Boards jol

Best Trello Integrations « @& Pubic
Task management

Project Management Marketing

et0| vo |@2%| e

) 4
N "'-
Track product development progress
Create cards from new form Curate content ideas
submissions = @1
@1 = a1 -

= @1

Manage help desk volume
= @1
m ’
S * 2
Duplicate cards

. ) Oversee help doc creation
Kick off QA testing

@1
@1

= 21

Set up recurring cards

Manage an editorial calendar
Get alerts for board activity

= o1

Add a card...
® ¥
Turn emails into cards

Prioritize software issues
Promote content
= @1 Start tracking time

D1

H a: &

Organize multiple to-do lists

= @1

Record card activity

Add a card...

Add a card...
Stay on top of social media
Add a card...

@1

Add a card...
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Futuro — Ferramentas OnlLine - Trello




Futuro - Drones




Futuro - Drones




Equipe TRIAM - Contatos

<A

\F

Commercial —roberto.caetano@triamengineering.com
Operations — tiago.barreto@triamengineering.com
Projects and Innovation — ivan.lima@triamengineering.com

www.triamengineering.com __ﬂ___
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Perguntas & Respostas




Obrigado — Thank you
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