
2016 IADC ART Conference & Exhibition

Risk Management at 

NASA  and

Its Applicability to the 

Oil & Gas Industry

IADC ADVANCED RIG

TECHNOLOGY CONFERENCE

September 13, 2016

David Kaplan

NASA/Johnson Space Center

david.i.kaplan@nasa.gov



2016 IADC ART Conference & Exhibition

International Space Station
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Complex Operations Dependent on Human Involvement
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Repair and Maintenance Operations in a Hostile Environment
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Ongoing Resupply Operations 



2016 IADC ART Conference & Exhibition

Isolated and Not Easily Accessible
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PRA’s are used to model and quantify RARE EVENTS

– If we had 100,000 space stations operating for 40 years each with a 
catastrophic failure of 500 of them, then we could do standard 
statistics to estimate the probability of catastrophic failure of a space 
station

– We have only one space station, and it has had minimal experience 
and no catastrophic failures.  Consequently, there will not often be 
any statistically significant data.

Probabilistic Risk Assessment  (PRA)



PRA’s systematically connect design, logic, operations, human 

interaction and external influences for all aspects of large complex 

machines/processes to detect dependencies and effects that the 

human mind just could not track and grasp on its own.

» Human Reliability

» Common Cause

Probabilistic Risk Assessment  (PRA)
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Probabilistic Risk Assessment  (PRA)



Generic BOP Modeled
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Under a SPACE ACT
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NASA and Anadarko 
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JSC has completed a 

PRA for a generic 20,000 
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Representative Event Tree

INIT-EV2 TIME-FOR-PLANNED-DISC

Not all situations allow 

enough time for a planned 
disconnect

PLUG-FAILS

If a planned disconnect is 

possible then a plug is 
installed and it could fail

PLANNED_DISCONNECT_FAILS

Planned disconnect 
attempted and fails

EMERGENCY_DISC_FAILS

Emergency disconnect 
attempt fails

SHEAR-AND-SEAL_FAILS

Proper shearing and sealing 

piping as needed fails to be 
achieved

# End State
(Phase - )

1 SUCCESS

2 SUCCESS

3 CONTAINMENT_FAILS

4 SUCCESS

5 CONTAINMENT_FAILS

AS_DM_FAILS1

6 SUCCESS

AS_DM_FAILS1

7 CONTAINMENT_FAILS

SHEARSEAL_ED_FAILS

8 SUCCESS

SHEARSEAL_ED_FAILS

9 CONTAINMENT_FAILS

AS_DM_FAILS

10 SUCCESS

AS_DM_FAILS

11 CONTAINMENT_FAILS

Assumes a disconnect is needed (planned and unplanned)

Presented with the permission of



Disconnect Failure:  Top Contributors
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Mission Statement: The Bureau of Safety and Environmental 

Enforcement (BSEE) works to promote safety, protect the 

environment, and conserve resources offshore through vigorous 

regulatory oversight and enforcement.

Bureau of Safety and Environmental Enforcement



NASA – BSEE  Interagency Agreement

March 17, 2016

5 Year Agreement

NASA’s probabilistic risk 

assessment technique

NASA’s accredited failure 

analysis laboratory at the 

Johnson Space Center
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“Probabilistic Risk Assessment (PRA) 

is a comprehensive, structured, and 

logical analysis method aimed at 

identifying and assessing risks in 

complex technological systems for the 

purpose of cost-effectively improving 

their safety and performance.”

--Introduction; page 1-1
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Backup
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Space Shuttle COLUMBIA

February 3, 2003

History of PRA: NASA

PRA’s for Human Space Flight 

[led by team at JSC]

Space Shuttle

International Space Station

Constellation Program

ExtraVehicular Activity (EVA)

Orion Capsule

Commercial Crew
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Space Shuttle Program PRA
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human error 

provide a 

significant risk 

contribution


