Offshore Energy Safety in the Gulf of America:

Three Layers of Protection & Bowtie Risk Management

Offshore drilling in the Gulf of America is safer than ever, thanks to layered safety measures and
a structured bowtie approach that makes a repeat of Macondo highly unlikely.

Bowtie Risk Management

The bowtie framework places potential hazards at the center, with preventive barriers on the
left to reduce incident likelihood and mitigation measures on the right to minimize

Prevention

measures:

Well design standards,
real-time monitoring,
rigorous testing, trained
personnel.

Mitigation
measures:

Regional containment
systems, capping
stacks, deployment
protocols, relief wells.
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Outcome:

Provides operators,
regulators, and response
teams with a clear, actionable
plan for protecting lives, the
environment, and offshore
infrastructure.
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Three Layers of Protection & Bowtie Risk Management

Three Layers of Safety

Our first priority is prevention—new rules, constant monitoring, and tested equipment keep wells secure
before any issue arises.

Prevention - First Line of Defense

o Strong rules and new regulations: Drilling Safety Rule, Well Control Rule, and SEMS programs.

¢ Advanced monitoring: Sensors on Blowout Preventers (BOPs), continuous well oversight, predictive

analytics.

* Rigorous testing: Biweekly functional checks, third-party certification.

Capping Stack - Primary Response

If prevention fails, pre-positioned capping stacks can seal a well in as little as 5 days. A capping stack works
by being placed over an emergency subsea well blowout to temporarily seal it, using remotely operated
valves and mechanical seals.

Cap-and-Contain — Secondary Response

Advanced cap-and-contain systems can secure and divert oil from a deepwater well in just 3-4 weeks, far
surpassing the 87-day Macondo response. Designed for emergency use after a blowout preventer (BOP)
failure, this system employs a massive, remotely operated capping stack. Positioned over the leaking
wellhead on the seafloor, it captures and redirects oil to surface vessels while maintaining well integrity.

Drilling Relief Wells - Tertiary Response

In deepwater drilling, relief wells are secondary wells drilled to intersect an uncontrolled ("wild") well during a
blowout. By injecting mud, cement, and other fluids, they stop the flow of oil and gas. As a last line of
defense when surface interventions fail, relief wells are critical but rarely needed. Their complexity
underscores the importance of thorough well planning and safety measures.

Real-World Validation

v = Y,
Unannounced BSEE drills These exercises validate that Reinforces a safety culture
confirm rapid deployment layered safety measures and the grounded in planning,
of capping stacks and bowtie framework are operational accountability, and
containment systems. realities, not theoretical. continuous improvement.

Gulf of America - A Model for Responsible Offshore Operations

Rising energy demand and expanding offshore development are managed safely through structured
prevention, rapid-response measures, and proven technologies.

Result: The Gulf demonstrates that safety, preparedness, and operational excellence go hand in hand.
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