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] TRANSPETRO Objective

» Risk Analysis of oil transfer operation by monobuoy Sao Francisco do Sul
Terminal (TEFRAN) and Osorio Terminal (TEDUT), with or without Marine
Breakaway Coupling - MBC installed at hoses.

» Use of Det Norke Veritas - DNV;
» Not techical analysis of breakaway equipment;

» Statistical Analysis;
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I_.‘.I TRANSPETRO Evaluated Risks

Categorias de Risco Tipo de Avaliacao

Qualitative (PETROBRAS risk matrix)
and Quantitative

Safety

Qualitative (PETROBRAS risk matrix)

Enviroment and Quantitative

Qualitative (PETROBRAS risk matrix)

Damage and Production Stoppage and Quantitative

Image Qualitative (PETROBRAS risk matrix))
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Risk Qualitative Analysis

Risk Preliminary Analysis (APR) of Oil Transfer Operation
with or without MBC
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L] TRANSPETRO APR - Figures

With Breakaway

Monobdia Com MBC - Classificacdo dos Riscos em Cada Fase

Operacional de Descarga de Navio
- Total de 280 Cenarios
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L] TRANSPETRO APR - Figures

Without Breakaway

Monobodia Sem MBC - Classificacdo dos Riscos em Cada  Fase Operacional

da Descarga de Navio
- Total de 252 Cenérios
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Risk Quantitative Analysis
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I‘I TRANSPETRO Oil Transfer by Monobuoy with MBC x without MBC

Oil Spill Frequency

700,00%-

» TEFRAN: 600,00%-
— Increase 672,2% between 0,1 e 10 m3; 500,00%A

— Decrease 42,5% between 50 e 100 m3;

400,00%
» TEDUT: 300,00% O TEFRAN
200,00%-
— Increase 78,3% between 0,1 e 10 m3; 0 B TEDUT
100,00%

— Increase 264,9% between 10 e 50 m3;

— Increase 27,4% between 50 e 100 m3. 0,00% 1 .

-100’00%_*

0,1a10 10a50 50a100
m3 m3 m3

e ——
OFFSHORE - PUBLIC -



m TRANSPETRO

Enviromental Polution Risk

» TEFRAN:
— Increase 7,8%;

» TEDUT:
— Increase 37,4%;

Safety Risk

Oil Transfer by Monobuoy with MBC x without MBC
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Comparagédo do Risco de Poluigdo Ambiental Anual Durante
Transferéncia via Monobdia no TEFRAN e no TEDUT - Com e Sem

MBC
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Majors Enviromental Polution Risk Scenarios -
m TRANSPETRO Frequency

» Contribution to increase the frequency with MBC:
—| Oil Spill Hoses- MBC; |
— Small oil spill at monobuoy;
— Ship’s oil spill;
— Ship’s colisition with monoboy and hoses;

» Contribution to increase the frequency without MBC:
— Small oil spill at monobuoy;
— Ship’s oil spill;
- |Oil Spill Hoses- Mooring Line Rupture;
— Ship’s colisition with monoboy and hoses;
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Majors Enviromental Polution Risk Scenarios -
m TRANSPETRO Riskex

» Contribution to increase the risk (riskex) with MBC:
- |Oil Spill Hoses- MBC;l
— Ship’s colisition with monoboy and hoses;
— Qil Spill at PLEM;

» Contribution to increase the risk (riskex) without MBC:
— Ship’s colisition with monoboy and hoses;
—I_gil Spill Hoses- Mooring Line Rupture;

il Spill at PLEM;

OFFSHORE - PUBLIC -



Comparagao dos Intervalos Entre Ocorréncias de Abertura Devida e Indevida de MBC
- TEFRAN e TEDUT e OCIMF
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i TRANSPETRO Conclusion

» The current project of Marine Breakaway Coupling is not efficient to reduce
oil pollution risk at Transpetro Terminals;

» To avoid new oil spills caused by unexpected openning, it was suggested the
removal of Marine Breakaway Coupling, with mitigation procedures:

— Mooring Line and chain stopper specified by OCIMF; J

— Stand by Ship with Mooring Master all time onboard, J

— Mooring Line replacement considering cycles of operation; J
— Enviromental Monitoring; J

— Stand by Tugboat; TEFRAN J

— Active Monitoring Tension at Mooring Line
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