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Recovery actions of Apollo 13, US Airways 1549 and San José Mine accidents with FRAM

Fonte: https://www.sciencemuseumgroup.org.uk/blog/eastlondonandford/
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“…there are still systems and processes

being developed with their

epistemological base in the production

line of the 1st Industrial Revolution,

perpetuating a mistaken understanding of

the complex reality of 21st century

workplaces.”

Fonte: https://www.grange.lv/intelligent-transportation-systems/
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IOGP Report 453
Safety Leadership in Practice
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Technical knowledge of 
the work and the safety 

proceduresPhysical conditions 
and health suitable 

for the job

• Decision-Making
• Situation 

Awareness

10

• Teamwork
• Leadership
• Communication
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Non-Technical Skills are the cognitive and social skills that complement technical skills
and contribute to safe and efficient task performance.
Rhona Flin (2008)

NTS not only complement a worker’s technical skills: they are part of the job itself and
cannot be “removed” from the equation!

Of these NTS, five are highlighted:

• Situation Awareness
• Decision-Making
• Teamwork
• Leadership
• Communication
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TEAMWORK

The ability to work effectively and interdependently in groups of two or more to achieve a
common goal.

More than 400,000 Km away from Earth!!

“We at the capsule, and them, in the Mission Control, 
we were just one team at that time.” Jim Lovell
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LEADERSHIP

“It isn’t equipment that wins 
the battles; it is the quality 
and the determination of 
the people fighting for a 

cause in which they 
believe.”

“Everything I've ever 
thought about doing has 

been, in some sense, 
about helping people.”

https://apollo11space.com/flight-director-gene-kranz-it-was-go-or-no-go/

Jacinda Ardern
Prime Minister of New Zealand

Gene Kranz
NASA Chief Flight Director

Apollo and Gemini Programs

https://edition.cnn.com/2020/10/13/asia/jacinda-ardern-fast-facts/index.html
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DECISION-MAKING

The ability to make a judgment or choose an appropriate option to meet the needs of an
assessed or anticipated situation, as well as unforeseen ones.

“Not every situation can be foreseen or anticipated. There isn’t a
checklist for everything.”
Captain Sully

“From everything I saw, knew, and felt, my decision had been
made: LaGuardia was out. Wishing or hoping otherwise wasn’t
going to help.”
Captain Sully
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“The natural human resilience is what brought us here as a
Society, and it will continue to keep us prepared for the most
diverse situations.” Prof. Josué França
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“It is the first time in U.S. aviation history that we interview the pilot and the 
copilot after a plane crash.” FAA Investigator
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The 2010 Copiapó mining accident began on

5 August 2010, with a cave-in at the San José

copper-gold mine, located in the Atacama

Desert.

Thirty-three men were trapped 700 meters

(2,300 ft) underground and 5 kilometers (3 mi)

from the mine's entrance.

They were rescued after 69 days.
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Three separate drilling rig

teams and the US space

agency – NASA, helped by a

dozen corporations from

around the world cooperated in

completing the rescue.

On 13 October 2010, “los 33” were winched to the surface one at a time, in a

specially built capsule, called Fenix.
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Things that 
go wrong

Things that are 
difficult but go right

Early completion
Excellence
Innovation

Unwanted outcomes Planned outcomes Positive surprises

0 1 2 3-3                 -2                 -1

Safety-I & Safety-IISafety-I & Safety-II
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Since the beginning of the Modern Era, the O&G Industry has been the 
driving force of all technological evolution of Humanity.

Daniel Yergin, The New Map
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YouTube “Professor Josué E. Maia Franca”

https://www.youtube.com/c/ProfessorJosu%C3%A9EMaiaFranca/videos

Obrigado!
Tack så mycket!

josue.maia@gmail.com
josue.maia@petrobras.com.br
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