List of figures — Submission JRR230 — Léger et al.

Organisational context Organisational layer
Organisational Organisational Organisational
factor a feature a feature b
T I =TT T  Actions layer
Organisational N -
factor b Action a Action b
Natural environment context R T __Technic:’al_l_lagﬂ_a_rm
Environmental
factor a \
>. Causes - Dreaded event || Consequences
Environmental /
factor b
Caption: | Safety barrier Vertical exchange

e Transactional exchange

Horizontal exchange

Figure 1: Conceptual framework
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Figure 2: Similarities between technical and human/organisational analyses



R0

UE3

o
S

R

c
m
IS

c
m
w1

CUE1

UE 7

o
=
H

[e]
S

H

o
3

.

]
1
1
[}
]
]
1
1
[}
]
1
1
1
]
or

S

pE=
=

]
gy

SN
S

Prevention N Protection
\ Safety Barriers
i
]
‘ Fault Tree ‘ H ‘ Event Tree ‘
Figure 3: Bow-tie representation
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Figure 4: Change process representation
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Figure 5: (a) Impacts identification methods and (b) Associated Bayesian risk model
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Figure 7: Silo synopsis
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Figure 8: Explosion hexagon and fire triangle
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Figure 9: Bow-tie of the “silo explosion” scenarios

Release of liquid by the
hydraulic protection
(excessive pressure)
Air presence
(pipingor
accessories) Failure of
[Wearorioint | thenitrogen
I Air presence production
Assembly or I (pipingor
re-assembly joint)
errors a I Oxygen Oxygen
m I concentration concentration [—> (1)
Air presence in the silo > 5% in the silo > 7%
Air presence - in the silo b
(after maintenance
operation)
Air presence in
Failure of the nitrogen ANID the 5110_ (on
detection sensor restarting)

Figure 10: Bow-tie of the “combustive presence” scenarios (other than domino effects)
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Figure 11: Human and Organisational contexts for barriers ‘b’ and ‘d’
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Figure 12: Sensitivity of the probability for the sensor calibration inefficiency
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Figure 13: Bayesian network of the “silo explosion™ scenario
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