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Failures ...

»,| found the paper to be very dry [...]
and felt like | did not learn much.”

Elon Musk @ @elonmusk - 28 Jun 2015
There was an overpressure event in the upper stage liquid oxygen tank. Data
suggests counterintuitive cause.
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That's all we can say with confidence right
now. Will have more to say following a
thorough fault tree analysis.
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Das "Niederlandische-Fahne-Problem"... EPIC FAIL!




... and lots of success
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Tour de France

Spare management

* need spare bikes
in case of failures

e how many spares
to have on stock?
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Spare management

21 stages,

8 riders

failure during stage

—> use spare

failure without available spare
—> costly loss

restock after each stage

Tradeoff:
storage cost vs cost of loss
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[Dursun, Akcay, v. Houtum, 2024]

Spare management with signals
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Signals with rate
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Signals

Predicted failures
as Binomial distr.
from a signals with

Unpredicted
failures with rate

A =1 —=sD)A
- probability p
Restock Failures
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Implementation

e Generate Prism file for given configuration
e 21 rounds
e 8 components

cost storage ¢, = 500€, cost loss ¢; = 10,000€
failure rate A = 0.1

demand lead time ¢ = 0.9 (of a stage)
precision p = 0.9 and sensitivity s = 0.9

* Model checking with ¢;) Storm
e Calculate expected cost per stage
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Results: Sensitivity

Expected costs

sensitivity
o
w

0.75

1.0 266.61 166.99 100.0
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Results: Stock capacity

Expected costs

0.01 490.78 490.78 |490.78 490.78 490.78 490.78 490.78 490.78
0.25 405.02 403.43 |403.43 403.43 403.43 403.43 403.43 403.43
s
:g 0.5 322.24 309.93 |309.84 309.84 309.84 309.84 309.84 309.84
v
&
0.75 263.84 237.44 1236.86 236.86 236.86 236.86 236.86 236.86
1.0 221.94 190.85 §190.02 190.0 190.0 190.0 190.0 190.0
Q ~ Vv %> b ) © A ?
stock
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Future extensions

e Fixed intervals in CTMCS
— allows to natively integrate Poisson
distributions

e Parametric analysis
—> use storm-pars to analyze complete
parameter space
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