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- BP/Transocean Deepwater Horizon explosion on . Space Shuttle Columbia break-up during entry

April 20, 2010, resulting in the loss of eleven crewmembers on February 1%, 2003, resulting in the loss of all
. - seven crewmembers
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United AirIinesFIight 232 Incident, Sioux City, lowa (registration N1819U) ~ Space Shuttle Columbia break-up during entry
July 19th 1989. 185 Survivors; 111 Fatalities on February 1st, 2003, resulting in the loss of all
. — seven crewmembers



s it Safe?

~ Union Carbide India Limited

Pesticide Plant, Bhopal, Madhya Pradesh, India,

December 2M, 1984. 40 tons of methyl isocyanate release,
resulting in an estimated 25,000 fatalities

Is it Saife? 2,

Space Shuttle Columbia break-up during entry
on February 15t, 2003, resulting in the loss of all
seven crewmembers




 “IsitSafe?”




A Real Llfe Scenarlo

T Acr|t|cal Pz ‘ump.in a thermal control system is
malfunctlonlng R

— Required to deliver 1 5 Liters/min @ 950 mmHg
— Delivering 0.75 thers/mln @ 175 mmHg

+ Thermal Control Systems Engineer asks several questions -
"~ — How Ior;g.has this been going on — wi |
_V o Gradual d-éc':line over several months
- — What does the real-time X- Ray show?
. Shows :
; __— What is the effect on downstream systems

. Lower coollng capacity in the system; could reach
.. at present rate of decay, leading to




A Path Forward

| What are the optrons’?

| Remove and replace the pump

— Pump no Ionger manufactured WI|| take 12 months and $5 Million to burld a new.
one from scratch -

*  Remove and re~p|ace the valve seals

s Assumes seal |ntegr|ty is the contributing factor |
— Can an astronaut be trained to perform the procedure in zero-G?

+-. Do nothing to. the pump; provrde secondary cooling to the Irfe support
- system until replacement pump can be manufactured

_ | =+ Secondary cooling system is available on-orbit

_ — Relatively simple operation |

~— Astronaut is on orbit that has experience with .thiS pump

i R'efre'sher fraining available by “Just-in-Time” training
_ Do nothing |

— Space Statron life has aIread exceeded expectations



- The Medical Equivalent
Lite 82 year oId maIe Patlent presents with symptoms of C|rculatory
problems. -
- Hypotensive' L
. PhyS|C|an asks several questlons |
- — How Iong has this been going on — what S the patlent S hlstory’7

e What other symptoms are associated with the potential diagnosis? |

. — What dlagnostlc tools are avallable’?
L ECG’) Angiography? ' '




A Path Forward

. What are the optlons’> o
« OptionA '
» Option B o
.« OptonC
.+ Donothing .
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“Is |t Safe’?”
Is that reaIIy the right questlon’?

* s it Safe Enough?”is the right questlon

« “Prove to me that it's unsafe” versus “Prove to
- . me thatitis safe” | | e

- ‘y'."'-Management of risk is the key
~ —Know what the risk is -
Identlfy the cause(s)

— Determme the likelihood (probablllty) and the
consequence( ) (loss of life, mission, $’s) if the event -
were to hap DEr

—— e

tiga wherever possible
— Accept any residual risk
* Who accepts that residual risk?
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The Shuttle Risk

— At the time of the first Shuttle flight (1981), estimated
risk to loss of crew (LOC) was calculated at between
1:1,000 to 1:10,000

 Based on tools available at the time
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~ The “Real” Shuttle Risk

and STS-29

Flight Sequence #
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STS-51L, STS-26 STS;AQ . * STS-77 STS-

86
STS-89

STS-103 .

1:90

. STS-110 STS-114

STS-133 .




The Shuttle Risk

— At the time of the first Shuttle flight (1981), estimated
risk to loss of crew was calculated at between 1:1,000
to 1:10,000

 Based on tools available at the time

— At the completion of the Shuttle Program (2011) after
135 flights, the modern tools estimated the risk for the
first flight at ?
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The Shuttle Risk

— At the time of the first Shuttle flight (1981), estimated
risk to loss of crew was calculated at between 1:1,000
to 1:10,000

 Based on tools available at the time

— At the completion of the Shuttle Program (2011) after
135 flights, the modern tools estimated the risk for the
first flight at
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H uman Spaceflight Incidents "

- How many fatalltles IN human spacefllght
hlstory have there been’> |

L
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Soyuz 11, 1971
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e How many fatalltles IN human spacefllght
| hlstory have there been’> |
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