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SUMMARY (1/2)

@ Ordering choices

@ News laws:

— Full periodic test with defined times;
— Dormant exponential;

— Undefined.

Create curves directly in contextual menu
Law edition table

Quick creation of events

Quick event insertion

Progress bar

Calculation before test period
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SUMMARY (2/2)

Display mean times in results

New results table for minimal cut sets

Results on watched sub-tree

Uncertainties on parameters

Logic solver defined by a fault tfree

Better incorporation of Etree in Bool module
Switch shortcut and its source

Search for shortcuts

Import/Export improvements (Open-PSA/.dag)
Add a part of a scenario in ETree
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ORDERING CHOICES

Running Albizia computation ==
Importance factors rMean times |r ‘Options I
ilities | Fr

Minimal cut sets ‘

UFI computation configuration: auto,auto lzl

Minimal cutsets algorithm:

[_] Do truncated computation at order: D]

Do truncation during: ‘

Indexation heuristic: Attribut hd
exicographic |~
‘Computation of A for CCF: Maximum [Annbnl — SeVerOI Choices Of
Depth (H1) P
[_] Maximum risk in risk matrixes DFS heuristic to order
MIY90a_ (A3) = .
["] Simplified dormant exponential MWQQ:JDWA) BDD COﬂSTI’UCTIOh
FKK88 (H7)
["] Do calculation in another JVM {for h| BERO7 (H4) =1
Options of the other JVM 10 By defdulf the
algorithm used is
FKK88
.
-39 Note: Attribut can be

900 oK Cancel T used only in RESEDA a
L]
L]
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NEWS LAWS

Full periodic test with defined times:

12) Properties of ‘Events' - VI_FTC ==
Number 1
Name ( [] Automatic ) V1_FTC
Description

[\/1 Failto close

Law TP Full periodic test with defined times |~ |

This law allows 3 tested component in precise dates
informed by the user.

Lambda (A) 1E3 I:l
Lambda* (A*) E3 =]
My () 1E2 l:l
i =
e 0 ]
Available during test(X) |0 El |2 Times of tests. ==
sigma (o) i L] 8] [5 [x
Omegat (w1) o I:l Value
1 730
Omega2 (w2) o 7 e
Times of tests ( T) u3go 8760,979q | .. ||E= 3 8760
u 9790
. Behavior By defauit | v
L]
co000® Type [Basic event [+ [ oK Ccancel Help

[ L X X K]
. [ o | cancar [ hew ﬂ
.
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NEWS LAWS

Dormant exponential:

(&3] Properties of 'Events' - NH ==
— This law is used to model the Humber B ]
dormant events in a more precise |t awemser e
way than with a simple dormant i Faif
law. It has three parameters: the
failure rate of the Componen’r Law |EXPDlDormamexponenlwal ‘v|
(supposed constant during the This law allows to model tne spedific needs for the

aeronautical domain and the fact that time between tests

‘hme), fhe TeST per|od|C|1’y Ond The can be different from the mission time

.. . Parameter(s)
m|‘55|on time. . A (o]
This last parameter is not typed by Tau(T) | o=
the user. It corresponds to the last Behaior

computation time asked by the Type
user.

: oK | cancer | Help
ss000
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@ Undefined:

Number

Description

Hame { [_] Automatic }

(&) Properties of 'Events' - V2_FTC

]

2 Fail to close

Law

Undefined

-l C

It is not possible to
run calculations with
an Undefined law

Parameter(s)

)

Very useful when the
Undefined law is defined as
the default law in the option.

Undefined parameter |0 l:l B
Behavior By default = 1 error(s), 0 warni
Type Basic event - Type | Localization| Seurce | Message
GRAVE |Page 1 [va_FTC |Errar unknown law 1D
oK | cance | Help |
Message
Error: unknown 2w D
‘ Ccancel
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CREANATE CURVES DIRECTLY

——
| V1 Fail bo close |
| |
| # cut cirlx
' [y Copy Cirl-C
: VI_FTC Paste and renumber Cirl-R
| Uswg=0.721
—o——-- fil Remove Supprimer
Aa Display settings 3
Position »
Move to page ...
Search for shortcuts
Insert gate 3
F cor v
Initiator »
Watched elements 3
. Curves U
Start law preprocessing ud
7]
Edit attributes
|“_?? Properties Alt-Entrée
-
L L)
*0000
9000
(]
.

Right click on the event/gates/blocs
end select curves in the menu.

The curve is drawn in the input area
and updated automatically when
results changed.
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LAW EDITION TABLE

Data and C

" Edit Parameters
<> Edit Events

All parameters for all elements
having laws are described.

() Edit Gates
# Editccr
Editlaws.
Delete unused datarmre

Parameters can be changed in

Parameters database

this table

"= Compute manager
Invalidate the calculation cache
Let names and IDs be unique
Verify

S

®|

o LamidalLambda]Gamma_Wu_| P | % | Sgma |Omeg [Omega | Q | W | Apha| Beta | T0 | Penod] WTTR| WTTE |
[TPP IFullperiodic lestwind_1E3__|1E3 | L2 —) I — T T
XPD/ Dormant exponenial | 1E-3 ! ! ! il I |

Preprocessing of Markov graphs
&3 setupand start computation
3 Re-start computation

Preprocessing of Markov graphs (not computed ¢f -

Display last results
Batch

Fes I | S — I I —]

fexs
iND | usavaiabily
BL Wbl
[P  Simgie periodic test
[TPE 1 Extendea perioas: test
[P {Full periodic est 11 paramseters

wih oetined tmes | =

&% start Moca
3. Re-start Moca with current settings

Compute target probability value for sub-tree

20000
[ L X X K]

With a double click, law can be changed

If the parameter is in the new law, the
parameter is kept

GRIF BOOLEAN MODULES 2016

QUICK CREATION OF EVENTS

® Only in module Tree

— If the user has already created all the event in

an another GRIF file:
T Omes |

MNumber Law

[ Results ugast) | watched

Import events

(1] Import from GRIF file PTG Nu..[ Name Law Resulls U(|Walched
doimant 1630 162 1 |v1FIC |dormant 1E301E2 |Nal
Import from .dag |1'|\e ‘ iy 2 |NH X 2 O
Import events from a Tree module file 3 [ve_FTC |periodictest 1E-37.2... Nal ]
Import from CSV & N = F =i
Import from clipboard NH Fail 5 V3 1E-5 al [m]

Select Tree
module file us7Es

~li( c | attributes

¢ Results
¥ | we Parameters | < Events | (-)Gates | # ccF

[8]=[m]=] v =] =] = 3]

V1 Failto close

J

Event are created
with the same law
and name

H
exponeniial 1E-8
=7

Uavg=T

V2 Failfo close

v2_FTe
periodic-test 163 7.2E10

Uavg=?
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QUICK CREATION OF EVENTS

® Only in module Tree

— The same methods can be used to
import events using a dag file;

%

| attributes | Resuits
Oevents | (Neates | # ccr |

([ o] | =[] =

Name Law Results U(_|Watched
v2_ou V2_DU_|GLW-asymptotic Lam... |Nal

GLTkasymptotic Lambda_Vannes Mu_Vannes ¥

Dl amm B V1_DU_|GLW-asymptotic Lam..

Ua Logic_. constant Solver 5E-8

PT1_DU |GLM-asymptoticLam...
|PT2_DU |GLM-asymptotic Lamn.
|PT3_DU |GLM-asymptotic Lam...

AR

%

1_pu
GLILasymptotic Lambia_Vannes Mu_Vannes
UETE0N?

Uavg=?

20000
[ L X X K]
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QUICK CREATION OF EVENTS

® Only in module Tree
— Ora CSV file.

A B C D
1 |m] DESCRIPTION
2 1 Valvel GLM-asymptotic 1E-6 1E-2 Valve 1Fail to close
3 2 Valve 2 GLM-asymptotic 1E-6 1E-2 Valve 2 Fail to close
4 3 LogicSolver constant5E-4 5E-8 Logic Solver SIL4
5 4 Sensorl periodic-test 1E-3 7.2E1 0 Sensor 1 Spurious signal
6 5 Sensor2 periodic-test 1E-3 7.2E10 Sensor 2 Spurious signal

[~ 15[ € ystems rAnﬁhules rResnrts ‘
e e b W Parameters | ) Events | (-)Gates | #F CCF |
i = m=| v iS¢ = R]r
Valvel A Nu...| Name Law Results U(...| Waiched
GLM-asymptotic 1E-6 1E-2 =41 Valve1 |GLM-asymptotic 1E-6 __|Nah L]
UE7E0hE"? B
Uavg=" =412 Valve 2 |GLM-asymptotic 1E-6 __|NaN L]
13 LogicS . |constant 5E-4 5E-8 MNal L]
4 Sensori |periodictest 1E-37.2 _ [NaN L]
':'|'5 Sensor2 |periodictest 1E-3 7.2, [NaN L
close e
Valve 2
GLM-asymptotic 1E-6 1E-2
U@ETE0h=?
Uavg=?
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[ K. A SRR

QUICK CREATION OF EVENTS

® Only in module Tree
— Or from clipboard.

A B C D
10 NOM LOl DESCRIFPTION
1 Valvel GLM-asymptotic 1E-6 1E-2 Valve 1 Fail to close
2 Valve 2 GLM-asymptotic 1E-6 1E-2 Valve 2 Fail to close
3 LogicSolver constant SE-4 5E-8 Logic Solver S1L4
4 Sensorl periodic-test 1E-3 7.2E1 0 Sensor 1 Spurious signal
5 Sensor2 periodic-test 1E-3 7.2E1 0 Sensor 2 Spurious signal
GCtrl L4 Components/Systems rmlnbules r Results |
+ C ¥ W Parameters O Events @ Gates f CCF
& [ import rom GRF e | e
alver | Nu.| Nam| Importfrom.dagfile o5y [watched
GLW-asymptotic 1E-6 1E-2 B2l Valve1 Import from CSV file L]
UETa0hE? C
U‘fvg:')F 2 |vave2 Import from L
B2 ] LogicS - ounstam o oo rvall
.4 [Sensort [periodictest 1E-37.2... [NaN L
|5 [Sensor2 [periodic-test 1E-37.2... [NaN L
close ;
.
e
20000 Valve2
LLL LR GLW-asymptatic 1E-6 152
L U@ETEOhE?
. Uavg=?

QUICK EVENT INSERTION

GRIF BOOLEAN MODULES 2016

© Quick insertion from table

- If not linked : move the event in the current page.
- If linked : it creates a shortcut in the current page.

1 " Parameters

| Components/Systems rAnnbules I/Reslms ‘

O Events

@ Gates

A A

@ mE[v]-] [s|@ 3]

4 Number Mame Law Results U(last) ‘Watched
n Evt1 exponential 0.001 NaN

42 Evi2 exponential 0.001 NaN

43 Evi3 exponential 0. a

4 Ewtd exponential 0.0 al

45 Ewts exponential 0. al

86 = exponential 0. al

a7 Evi7 exponential 0. al

48 Ewtg exponential 0 al

49 Evia exponential 0.001 NaN

410 Evt10 exponential 0.001 NaN
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PROGRESS BAR

@ Progress bar for calculation

= Computations [E=3) ol
18 CPUs @
Time ‘ CPU | Document |Cumpulatmn na l Progress = ‘ Status

17:36:53 |1 |AR-Baobab1.dag |default-Albizia [ lations of probability _35% 1 O

o000
[
.
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CALCULATION BEFORE TEST PERIOD

@ To calculate cut sets just before a
test point

Minimal cut sets Minimal cut sets

Target |Top Events(s) ‘v‘ [ ‘

Target [TopEvents(s) |+ | | ‘

Options
Number of cut sets

Options
Number of cut sets

Number of cut sets per order Number of cut sets per order

List of cut sets List of cut sets

[¥] Compute probability of cut sets at t= [8760 Compute probability of cut sets at - [3760-
Order Products Prabability (products) Order Products Probability (products)
2 MNH,NTH 0 2 NH,MNTH 0.9996862554
2 NTHV1_FTC 0 2 NTHV1_FTC 0.9873197218
3 NHVZ_FTCV3 0 3 NHVZ_FTCV3 09749531882
3 V1_FTCW2_FTC\V3 0 3 V1_FTCVZ2 FTCM3 0.9628926129
Without the option With the opftion
‘
De
*0000
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CNALCULATION BEFORE TEST PERIOD

@ To calculate probability just before
a test point

C ion times

() Automatic list of points between 0 and

() lterate  From To Step

@ Listoftimes [4380-8760-,13140-,17520- |

Display disconfinuity points Times in

[[] Compute mean value and integral through [0, ]

ut) | AL | wib)

Type = U(t}, Name = Evacuation insuffisante
Time Value
79.999999999999 0.999843115391
4 0.98747464137892
.000000000001 0.987474641378!
Y 0.9999098034964
7! 0
760.000000000002 3.5527136788004978E-15
.3139999999999998E4 0.999843115391
314E4 0.98747464137892
.3140000000000002E4 0.987474641378!
75 6E4 0.999998034964
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DISPLAY MEAN TIMES IN RESULTS

Running Albizia computation

Importance factors rMean times rOpI\ons |
Probabilities | Frequencies r Minimal cut sets

Computation of mean times (MTTF, MUT, ...}
The set of mean times values (MTTF, MUT, MDT, MTBF) and number of failures will be computed.
Unavailability, UFI and CFI computation will be activated

| OK I Cancel | Help ‘

Probability | Products | Meantimes | Resuits | info

System MTTF WoT MUT MTBF | Number of failures | Total up time (h) Total down time ..

VA non commandée 1000 7754 1000 7

RMK7 1000 7758, 1000 7. [20 55E
NTH 1000 7754 1000 7 20 55E
Evacuation insufisante_|50 8148 50 64 03 10 65E
ER 46.9 7690 19 5 05 1762 5BE
Rmk8 [1000 7758 0 7 |2000 55E.
\VA_FTC 1000 3434 0 4 a5 3950 36E
Alim 52081 [7807 74442 5 05 1525 6E4
|V2_Ouwverte 50 8148 Fm B 03 10 B5E
V3_Ouverte 50 8148 50 64 03 10 65E
NH Fa 0 7759 Fa 0 7 20 55E.
VA_Ouverte 50 8148 50 64 03 'Tn 65E
V2 [1000 3434, [1000 4] a5 |39 36E.
v2_FTC [1000 3434, [1000 |44 a5 |3050.85 36E.
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NEW RESULTS TABLE FOR MINIMAL CUT SETS

@ List of products

Limitthe display :

- digital way (reveal the X first ones);
- dominating products which represent XX % of the probability of all the cut sefs.

Products

Failure modes

I
JU

Products synthesis List of products r Products details |

\/

v
Calculation target |Common-Attribute-Analysis |@ Limit the number of products \ || (J Filter th

products

Sort products by:| Order |v

Order

Order ic Producis Probability (products)
2 ord ; AB 4.3944E-2
3 Order = DHI 4.1051E-3
3 . 5.9001E-4
3 Pr der Different sorts 41051E3
3 Pr can be chosen 2 8562E2
2 1 by the user 4.1051E3
3 4.1051E-3
4 [E.GHI 4.9486E-5
4 [EFAHI 34431E-4

GRIF BOOLEAN MODULES 2016

NEW RESULTS TABLE FOR MINIMAL CUT SETS

@ Products details

( N\
[ Products | Same sort and display
Failure modes than previously
Products synthesis r List of products r Products details ‘ J
Calculation target |Common-Attribute-Analysis (@) Limit the number of products ) Filter the dominating products %
Sort products by: |0mer ‘ - ‘
Order Products Probability (products) Events Law Probability (evt) Lambda Zone
12 AB 4.8944E-2 A exponential Lambda_1  |0.5836 Lambda_1 Zonel -
B exponential Lambda_2  |8.3873E-2 Lambda_2 Zonel
3 DH|I 14.1051E-3 D exponential Lambda_1 0.5836 Lambda_1 Zone2
H exponential Lambda_2  |8.3873E-2 Lambda_2 Zoned
| exponential Lambda_3  |8.3873E-2 Lambda_3 Zoned
3 CHI 5.9001E-4 C exponential Lambda_2  |8.3873E-2 Lambda_2 Zone2
H exponential Lambda_2  |8.3873E-2 Lambda_2 Zoned r
| exponential Lambda_3  |8.3873E-2 Lambda_3 Zoned
3 C,DE 14.1051E-3 C exponential Lambda 2 |8.3873E-2 Lambda_2 Zone2
D exfl ambda_1 Zone2
E e ilee mbda_2 Zone3
3 AF.G 2.8562E-2 A e More quG”S. law, moda_1 Zone1 H
F f attributs, ... moda_t Zones
G 2 lambda_3 Zone3
3 B,H.J 14.1051E-3 B expunenfla Eamﬁaa_z 7 IE-2 Lambda_2 Zonel
H exponential Lambda_2  |8.3873E-2 Lambda_2 Zoned
J exponential Lambda_1 0.5836 Lambda_1 Undefine zone
3 B,F.G 4.1051E-3 B exponential Lambda_2  |8.3873E-2 Lambda_2 Zonel |

10
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RESULTS ON WATCHED SUB-TREE

Débordement de I
Ed
Uawg=0.9

“Almentation Evacuation
continu en £3u Ineuffeante

" k3
avy=0.91 Cavy=0.9¢

B .
Vi deneurs V2deneu Vadencure
- :
% cut
Vi_Ourerte v2_Cuverte
ign0.94 7 & Copy
—————— Paste and renumber
T Remove Supprimer
Tciose | [Vinon commandee V2 non conmandés VzFaitocioss | [Vablaqués femée | [ V] Aa Display settings 3
Position »
) i it Wove to page ..
tavg=069 Uag=089 search for shortcuts
o v rro va
37 Uswg=0.77 levg=0.77 Group sub-tree
Insert gate »
o [ e '
Automatic layout of sub-tree
Initiator »
w wm Watched elements ¥ Add to watched element st
Uarg=089 Uavg=0.9 |2/ curves »| Remove from watched element list
4 Properties Lierc. | Addsub-tree towatched element ist
R(Add sub-ree 1o watched element list" "5
Watch only this sub-tree

GRIF BOOLEAN MODULES 2016

UNCERTAINTIES ON PARAMETERS

“ Select Activate e

uncertainty and law in

Select parameters which

the columns manager the uncertainty and the law
¥ Parameters ; :
12 Lorumns manager == will be applied
EIES
Select columns that have to be displayed and their order
Name o Value Dimension| Activate uncertainty| Law
WName s Lambda_Capteur 0ES Other
] value = Lambda_Vannes 0E-6 Other
[ Dimension Mu_Capteur 125 == — |
[]Description Mu_Vannes 1 (1) Law choice -
CLinkedto Feriode_Test Capteurs 87600 |
[Last database |Periode_Test_Vannes [4380.0| Law NLOG / Lognormal : ]
[v] Activate uncertainty |sover 0E-4 [
VCaw ] lognormal law. UNIF [ Uniform
[IMacro <] T HORM / normal
[NLOG | Lognormal
o Disable sorting data. Average (p) 0
Data will be displayed in the order of creation :
rror factor 3
Confidence Interval at 0.9
[ OK | cancar | Help ‘
oK | cancel Help

a In the calculation menu, "

select the propagation If a same pOI’OmeTer is used
[v] Activate propagation of uncertainty in2 evenTs, the same
Humber of histories |1000 Dispersion interval at m: % Unceﬂain‘y is considered

Quantiles chosen |on the left = [bound quantile (80 i quantile 90%]
a5

: e |

11
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LOGIC SOLVER DEFINED BY N\ FAULT TREE

0 Create the Solver
using a Fault Tree in

module BOOL

Output card
Softaware T ea Output
uSTony> ) usTEON? ' e Create SIL loop and

" - v link the solver with the

gate of the tree
5 GRIF - Boolesn package e en =]
‘e Edit Tools Oocument Dataand Computabions Growp 7
saetyloop 1|~ | 3| (@) & | 6d| 2 || Hormal]~] b B (=@ B8 2 E(Z|®W *

| ttributes | Resuits.

ERES

:I [¥] Existing component [FT_Solver.

|
" o [
i @v‘ SOLVER @ i | ETroo | Reseda | WA parameters | # ccr
[ ents | Report
m q | e e i ,
v | Sensorts) Part | Solver Part | Acwatoris) Part
= ol [ a1 | ] ________;I
.
cesee @

I s f
(X =
- i 7 I Ol

GRIF BOOLEAN MODULES 2016
BETTER INCORPORATION OF ETREE IN BOOL MODULE

Common cause failures are now
taken into account.

Possibility to use an event as a
reference component.

Possibility to use a reference
component to specify a barrier
failure in case of specific law in the
scenario.

12
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SWITCH SHORTCUT AND ITS SOURCE

V2non commandée V3non commandée

V2 Fail to close ‘

V3 bloquée fermée ‘

Ruk? Amic@
Usvg=7. 2646E-3 Lvg=7.26466-3
vz_FTC va
Usv=6.957 3€-2 Usug=6.9573E-2
WTH Défaillant | wir persinan: |
|| & cut ctrl-x
h —_—
| | & copy Chrl-C
| | @ Remove Supprimer
i
NTH
Usvg=F.2696E-3 : Aa Display settings »
a— Position 3
Move to page ...

Switch shortcut and its source
Inser| Sitch shortcut and its source|
Right click on the Edit attributes
shortcut to switch Properties

GRIF BOOLEAN MODULES 2016

SEARCH FOR SHORTCUTS

0 Click right on the event to

display the contextual

NTH Défaillant menu and select Search
I 1 for shortcuts
& o e With a click in the list

B Copy allow to go directly

[
I
|

wpy [0 Pasteand renumber where the shortcut is  iearch for sho.. -ﬂ
i Remove —
Aa Display settings » List of reports for: NTH

Position 3
| 3 |5
Move to page ...
Search for shortcuts . System1
Inse Search for shortcuts » | System2
;; CCF » : System2
1 System5
Initiator J .
Watched elements » \
=7 Curves » " System 1 |

Start law preprocessing

e
ﬂ Properties Alt-Entrée

NTH Défaillant
.
L L)
XYTY] ¥
T .
L2 Uswg=7. 2648E-3
. System1

13
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IMPORT/EXPORT IMPROVEMENTS

In the open PSA file export, the
description field is now exported.

Import/Export of .dag from Simtree
has been improved to handle thing
that are not in Simtree (new laws of
GRIF, expression in parameters,
parameter without dimension ...)

GRIF BOOLEAN MODULES 2016

NADD A PART OF A SCENARIO IN ETREE

User can observe a part of a scenario
(for example before adding @
barrier).

It is now possible to indicate on the
link where user wants fo have the
results.

14
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THE END

SATODEV

SAFETY TOOLS DEVELOPMENT
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