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1. Presentation

1.1. Introduction
The Risk of the GRIF software platform is dedicated to hazard analysis using the computation engine Albizia.
This means that safety architectures can be assessed and additional safety barriers quantified.

Risk has two data entry methods: the first is to enter a graphical model (bow-tie method) comprising events and
barriers connected by links, and the second is a table-based method like LOPA.

In both cases, a specific results window helps you rapidly identify the frequency of occurrence of risk scenarios
and to situate them in one or more risk matrices according to the consequences entered by the user.

1.2. Main window of the Risk module
The main window is divided into several parts:

 Titlebar: Thetitle bar shows the names of the module and file being edited.
* Menu bar: The menu bar gives access to all the application’s functions.

* lcon bar (shortcuts): The shortcut bar isan icon bar (horizontal) which givesfaster accessto the most common
functions.

e Tool bar: Thetool bar (vertical) enables you to select the elements for modeling.
* Input zone: A maximum amount of space has been left for the graphical input zone for creating the model.
» Tree: A treeis between input zone and tool bar. It enables to walk through pages and groups of the document.

» Template: Templates are hidden behind the tree. They are grouped in two files following the save directory
(User or built-in directory).

Set of tables: Tables are gathered in "hidden" tabs on the right.

(5 GR5F - Risk analysia module - (2013 BetaliDekugEDEMO] - Brample_HydrocorbonSpresding. revd i - Page | - o x
File Edm Fools Docement Risk smalysss Data and Computations Group 7

[Pager =[G poma -] (Bialolals £ 2 ® operswgyeassiio || Te a ® 6 1y erdr

o)
BB 1
g
=
w,

!."

f

Name Location
el ]

En Tmnoss HFRpcbon o T |
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1.3. Vertical toolbar

Each operating safety model hasits ownicons. All the graphical symbolsfor the models are shown on the vertical
icon bar on the |eft of the input window.

ERE<

Bl O®=3

[« (=] [

The vertical toolbar contains the following items:

Selection tool Select the graphical objectsin the input zone.

5
G;
=

Group Add a group (sub-page) to the model.

Event represented by a blue rectangle. According to the configuration he can be a final event,
intermediate event or an initial cause.

Barrier represented by a fine rectangle of blue or red color (by default) according to the type
of barrier.

Conditional modifier represented by ared hexagon. Downstream of a conditional modifier, itis
possible to have a maximum of two links. A link of success and alink of failure.

Conditional modifier represented by ayellow hexagon. Downstream of a conditional modifier,
it is possible to have a maximum of two links. A link of success and alink of failure.

Q@l=C

Link represented by a directional arc connecting the different elements of the model.

K

Risk matrix to display computation results (for consequences) in risk matrix.

Dynamic field tool creates dynamic comments displaying the datain the model.

User Manud
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Comment tool creates static comments.

Linetool createslinesor arrows of different styles.

= |

Rectangle tool creates rectangular zones of different colours. These zones can be anchored to
the page.

Polygon tool creates a zones with an polygon shape. These zones can be anchored to the page.

Circletoal creates circular zones of different colours. These zones can be anchored to the page.

Ellipse tool creates a zones with an ellipse shape. These zones can be anchored to the page.

0110110

| Curvetool draws curves by selecting the computation results in the results base.

1.4. Data Editing Tables

1. Description of the Tables

To create or modify data (parameters, variables, etc.), tables are available in the Data and Computations menu
and in tabs at the right of the view. All the GRIF 2022 data tables operate in the same manner.

.;j It is possible to edit all tables in another screen using Data and Computations - Editing tables (new
windows) menu.

The data editing table/pandl is divided into 3 parts:

» The upper part consists of atoolbar;

e Themain part containing the data table.

» Thebottom part indicating what the selected datais used for. Thistableisavailable only if the given datacan be
used by another data. The first column of this table indicates the name of these elements, the second indicates
their location in the document (page, group). A click on aline from this lower table will open the page where
theitemislocated and select it.

Here is an example illustrating the parameter table

¥ Parameters E=mEon
B =8| v B | (7 | HH| “ || X
Domain MName Description Value
Float Lambda Failure rate 1.0E-5
Float Mu Repair rate 0.0
Bool Condition Comdition to start a..[false
Name Location

Different actions are available depending on the type of data displayed. Below is a hon-exhaustive list of actions
that can be found on the data tables.
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Savesthe tablein atext file.

Import data from another Risk model or from CSV file.

Gl

Opens the column manager (cf. Section 1.2, “Column manager”).

Displays a panel for searching or filtering data (cf. Section 1.1, “Filter and sorting data”).

When the display selection button is pressed, a click in the table leads to the selection in the
input area.

Find and/or replace expression in the table .

Edit the selection.

Multiple modifications made to all the selected data.

B E = & 6|«

Permit to merge datain a unique data.

e Creates new data.

+ Cresate the number of dataindicated by user.
E Duplicate the selected data (ask a new name)
» Deletes the selected data (one or many).

1.1. Filter and sorting data
Thefilter panel enables you to display only what is necessary in the data table.

It consists of a search part: the text entered is searched in al the cells of the table, only the lines whose text is
present are preserved; and an advanced filtering part allowing to consider finer criteria according to the different
fields of the data. It is possible to combine several filtering criteria, as below:

Creation of data filter @
Relationships on conditions: ® AND (' OR Add a criteria:
“u’alue |V‘ |greaterthan |" |‘1.D
‘Name |V‘ |comains |V‘ |a

| oK I Cancel |

Select AND or OR to choose the type of association between each line (filter criterion). A line is a Boolean
expression divided into 3 parts:

1. thefirst isthe column on which thefilter is used;
2. the second is the comparator;
3. thethird is the value to which the data will be compared.

If the Boolean expression istrue, the data will be kept (displayed); otherwise the data will be masked. When the
filter is enabled its value is displayed between < and >.

The datain a column can be sorted by double clicking the header of this column. The first double click will sort
the data in ascending order (small triangle pointing upwards). The second double click on the same header will
sort the column in descending order (small triangle pointing downwards).
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';)] The choicesthat are made are kept on the current document. They will be reapplied when reopening your
document and do not affect other documents in the application.

1.2. Column manager

A table can contain many columns and to improve its readability it is possible to choose the columns that will be
displayed aswell astheir order. To do this, click on the Columns Manager button, the following window opens:

Gestionnaire des colonnes @

Sélection des colonnes a afficher et leur ordre.

[w|Name

[w]Value

[ |Description

[ |Linked to
[w]Dimension

[ |Last database

[ ]Activate uncertainty

1]

Désactiver le tri des données.
[] Les données seront affichées dans I'ordre de la
création

| OK | Annuler | Aide ‘

You can choose the columns to be displayed by selecting (or deselecting) the corresponding check boxes. The
arrows on the right are used to move the columns up or down in the list to choose the order of the columns. The
Disable data sorting check box disables the data sorting. Thisimproves the application's performance with very
complex models.

'J The choicesthat are made are kept on the current document. They will be reapplied when reopening your
document and do not affect other documents in the application.

1.3. Multiple edition

To modify data, simply double-click on the cell to modify. When several lines are selected (using the CTRL or
SHIFT keys) changes can be made to all the selected data by using M ultiple changes. A window then opensto
allow you to make these changes.

Multiple changes @
Multiple changes of Parameters
Field &~ Value
Domain Bool -
Mame =
Description
Value false |
Dimension Boolean >
| OK I Cancel | Help |

Items which cannot be modified are greyed. The white lines indicate that the selected data does not have the same
value for the field in question. A new value can be entered which will be taken into account for all the selected
data. The lines with no background colour indicate that all the selected data has the same value for this field (in
this example the selected datais al "Float"); they can be changed to give a new value to all the selected data.

2. Table accessibility

As mentioned above, the tables can be accessed via the Data and Computations menu; in this case, each table
isdisplayed in a separate window.

To avoid having too many windows open, all the tables are grouped together in tabs on the right-hand side of the
application. This area can be hidden/displayed using the small arrows above the input zone.
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Q[+ [« <[> [l [&] [=]e]8]t]
(') B® Parameters

< ' El 7| 01| X

Domain Name Description | Dime...
Bool Param_1 Boole...
Bool Param_2 Boole...

It is possible to choose the tables in this zone by right clicking on the tabs. A contextual menu appears, in which
the user can select the tables s/he wishesto display.

| -7 variables | W™ Parameters P Tantan " Ranjts |
¥ [T Variables
¥ ¥ Parameters

Domain Name - | ¥ |[I7] Tables 2 to
Float Lambda T Results

1.5. Tree view

“ Filtre

[ hiySystern.
¢ 3 Page 1
¢ [ Gmp1
o 3 Sub-Grp1
o= ] Grp2
3 Page 2
[ FPage 3

TN

To help users to walk through the document (pages, groups and sub-groups), atreeis available on the left of the
application. By default, every element is displayed, you can use Filter button in order to select elements you want

to display or not.

Y ou can expand or collapse anode in arecursive way with aright click on the node.

As explained for tables on the right, you can "hide" the tree.
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2. Creating a Risk model

2.1. Entering a model

A RISK model is a combination of events (initial causes, intermediate events such as Central Critical Events
(CCE), undesired final events such as consequences) and barriers.

2.1.1. Entering event

To enter events in the model, simply select the corresponding symbol from the vertical toolbar. After that, every
time you left click on the graphical entry surface, a new element is created.

)

Eventsicon in the toolbar.

Theway inwhich eventsare linked to one another givesdifferent parametersfor theinitial causes, theintermediate
events and the undesired final events.

Generally speaking, each element in the model has the following characteristics:

e A number: the number and type are the trueidentifiersfor each element (which will be used by the computation
engine). If auser wantsto change the number of certain events, s’he must therefore make sure that no two events
have the same number. They are automatically incremented as and when new elements are created.

» A name: The default name assigned to elementsis Si or Barrieri for the n" element created. It is advisable for
users to replace this name by something easier to remember to increase the readability of the model.

» A description : Thisfield is used to add text to the element. The purpose of this function is to make the model
easier to read (by indicating the specificity of each element). .

» A source: Thisfield is used to add source of values used to the element. Thisfield isfilled automatically with
parameter description.

» Aremark : Thisfield is used to add more description text to the element.

Number |8 |

Name ( [v] Automatic ) |SS |

Tipe : =]
Description

Source Remark

2.1.2. Entering barriers

To enter barriersin the model, simply select the corresponding symbol from the vertical toolbar. After that, every
time you left click on the graphical entry surface, a new element is created.

[
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Barriersicon in the toolbar.

Generally speaking, each element in the model has the following characteristics:

» A number: the number and type arethe trueidentifiersfor each element (which will be used by the computation
engine). If auser wantsto change the number of certain events, s/he must therefore make sure that no two events
have the same number. They are automatically incremented as and when new elements are created.

« A name: The default name assigned to elementsis Si or Barrieri for the n" element created. It is advisable for
users to replace this name by something easier to remember to increase the readability of the model.

* A mode: Thisfield is used to switch from a barrier to a conditional modifier or to an enabling event.

» A description : Thisfield is used to add text to the element. The purpose of this function isto make the model
easier to read (by indicating the specificity of each element). .

e A source: Thisfield is used to add source of values used to the element. Thisfield isfilled automatically with
parameter description.

* Aremark : Thisfield is used to add more description text to the element.

Number |5 |
Name ( |v'| Automatic ) |Barrier5 |
Mode Barriers v
| Type Existing v
Description
Source Remark

2.1.3. Entering conditionals modifiers

To enter conditionals modifiers in the model, ssmply select the corresponding symbol from the vertical toolbar.
After that, every time you left click on the graphical entry surface, a new element is created.

O

Conditionals modifiersicon in the toolbar.

Generally speaking, each element in the model has the following characteristics:

* A number: the number and type are the trueidentifiersfor each element (which will be used by the computation
engine). If auser wantsto change the number of certain events, s’he must therefore make sure that no two events
have the same number. They are automatically incremented as and when new elements are created.

« A name: The default name assigned to elements is CondM odifieri for the n" element created. It is advisable
for users to replace this name by something easier to remember to increase the readability of the model.

* A mode: Thisfield is used to switch from a conditional modifier to a barrier or to an enabling event.

» A description : Thisfield is used to add text to the element. The purpose of this function isto make the model
easier to read (by indicating the specificity of each element). .

» A source: Thisfield is used to add source of values used to the element. Thisfield isfilled automatically with
parameter description.
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e Aremark : Thisfield is used to add more description text to the element.

B
Number |5 |
Name ( [v| Automatic ) |CondM odifiers |
Mode ‘Conditionals modifiers ‘ V‘
Description
Source Remark

2.1.4. Entering enabling events

To enter enabling events in the model, simply select the corresponding symbol from the vertical toolbar. After
that, every time you left click on the graphical entry surface, a new element is created.

O

Enabling eventsicon in the toolbar.

Generally speaking, each element in the model has the following characteristics:

» A number: the number and type are the trueidentifiersfor each element (which will be used by the computation
engine). If auser wantsto change the number of certain events, s’he must therefore make sure that no two events
have the same number. They are automatically incremented as and when new elements are created.

+ A name: The default name assigned to elementsis EnablingEvti for the n" element created. It is advisable for
users to replace this name by something easier to remember to increase the readability of the model.

» A mode: Thisfield isused to switch from an enabling event to a conditional modifier or to abarrier.

» A description : Thisfield is used to add text to the element. The purpose of this function isto make the model
easier to read (by indicating the specificity of each element). .

» A source: Thisfield is used to add source of values used to the element. Thisfield is filled automatically with
parameter description.

» Aremark : Thisfield is used to add more description text to the element.

B
Number |6 |
Name ( [v| Automatic ) |Enab|ingE\.rt6 |
Mode ‘Enabling events ‘ V‘
Description
Source Remark

2.1.5. Entering links

Once the events and barriers have been created, they have to be connected to one another to create the tree logic.
There are three possible types of connections: "events -> barriers', "barriers-> barriers" and "barriers -> events'".
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To create a connection:

1. Simply click on the corresponding icon in the vertical toolbar.

—_—

Linksicon in the toolbar.
2. Select the first element to be connected by right clicking on it and holding the button down.

3. Drag the cursor to the element you want to connect the first element to.
4. Release the button.

59 Barrier1
WETEDhET UE7EOR =T
wavg=7 Uavg="7

2.1.6. Entry using tables

A scenario can also be entered using the lower part of the data entry zone.

Event Ic Barriers Wavg (h-") Event Wavg
Bar. 1 Bar. 2 Bar. 3 Uavg IC -= Event (h-")
RegulationLoss BPCS_Failure Mah 0 3.4812E-6
RegulationLoss Valves_FCV001_Fail... Mak 3.4733E-6 3.4812E-6
RegulationLoss SensorsFailures Mah 2.5899E-8 3.4812E-6
HydrocarbonSpreadi... |RegulationLoss Barrier2_P3V Barrierd (BarrierFuture) 9 3242E-5 6.0717E-10 6.0717E-10
SensorsFailures Sensors_FSHOO_F ... Mak 9 9563E-7 2 58099E-8
SensorsFailures Sensors_FSHO02 F... Mah 9.9563E-7 2.5899E-8
SensorsFailures Sensors_FSHOO3_F.. Mah 9 9563E-7 2 BE09E-8

The i button is used to add a new scenario.

2.2. Entering Comments

To add a comment anywhere on the model, simply click on the pencil icon and position the cursor in a graphical
entry zone. The Comment dialog box opens and you can then enter your comment.

ﬂ The"%" sign isaspecia character and you have to typeit twice for asingle "%" to be displayed.

'8 -
mmmmmmm - £4 Comment 2
= .'HﬂZO"reﬁ:Loss

HAZQOP ref1: Loss of regulation

RegulationLoss_5

| OK I Cancel I Help |

‘fear =

’ I I | !
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2.3. Dynamic fields
It may be useful to observe the changein the different parameters of the model. It isalso useful to see aresult next

to its corresponding system. To do this, use dynamic fields by selecting the corresponding icon on the vertical
tool bar:

The dynamic fields are atype of "improved comments’. They can be used not only to enter words or phrases but
also to insert model values or results.

Dynamic display
$data.parameter.name({Capa_Max).value
Dynamic display
Parameter w |Capa_Max ‘v value |v
— 5E1
Paramefer Capa_Max |~ value
Profiles Lambda_Boiler | =|dimension
[ Connector Lambda_Compressor_Critical name
___|Distributing connector Lambda_Compressor_Degraded
Flare connector Lambda_Compressor_FTS
Lambda_ElectricGenerator_Critical
Lambda_ElectricGenerator_Degraded
Lambda_ElectricGenerator_FTS B

If you want to display information about a data of the model, you must use the following syntax:

$data.'type of data.'field used o search data('value that the field must match).'information you want to display
for the selected datal

We can analyze the above windows as follows: | am looking for a"parameter" which "name" is'Capa_Max", and
| want to display its"value'. When you typethefirst | etters, acompletion system hel psto type script without error.

Button in right permits to enter complete expression but select what you want to appear.
If you want to display aresult of the result-bank, the syntax is the following:
$result.bank('path in the bank').target(‘target result’).'what you want to display'.'at what time'

We can analyze the next picture as follows: | am looking for aresult which path in the bank is "default-Moca’, |
want resultsfor "TS3 for ‘available valriable" and | want itsvalue for the "last” time. If last isreplaced by time(10)
we obtain value at t=10.

Dynamic display @
N
Fresult bank{idefault-Moca) target(ivariable/STAT_TYPE3favailability) value avg a| [Ep 1 |
I 078 |i
RN !
===
| OK I Cancel Help ‘

Y ou can a'so display asummary of result. Replace 'what you want to display’ by summary. Inthiscase, summary
isthe last word of this script.

2.4. Configuring the elements

Generally speaking, all the graphical elements can be edited by double-clicking on them or using the Edit -
Properties menu, or using the Alt + Entr éekey combination.
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Asregards events, different parameters can be obtained according to the way in which elements are linked to one

another, i.e. initial causes, intermediate events and final events.

2.4.1. Setting for input fields

Throughout the software, the parameters can be modified directly using input fields.

Probability (PFD Avg) : |EI.U1

At the end of each input field, asmall arrow enables you to find a value defined elsewhere by a plugin.

[0.01 Ul

=H|

Beta (61508)

Parameters database

2.4.2. Setting for initial causes
Initial Causes (IC) are the events that trigger the hazard scenario.
They can be represented in two different ways:

* Viathelaw tab: in which case, the user enters either:

Law | Altributes

[ Law {simplified) | Law (advanced) |

) Event frequency: h-*

i} Event occurrence:

) Probability:

® Failure rate () [1E-6 | n-
r [¥] with periodic test———

| Time of the first test (T0): | 12

| Duration between tests (T1): |12

[] Apply a factor

— aFreguency of failuresi.e. information in the format X times per hour/day/month/year;

— aProbability (PFD Avg)

— aFailureratewith the possibility of associating test periods.

— aFactor to apply to the law.

» Viathelaw (advanced) tab: in this case, users have access to the 16 laws of the Albizia computation engine.

[Law [ Attributes |  Advanced... |

[ Law (simplified) | Law (advanced) |

Law |csT/constant

|v|

Whatever the time, the probability of the component fai ...

Parameter(s)

This law has two parameters: the probability g of the event and the unconditional intensity w.

Probability (Q) 0.01

Unconditional intensity (w)

[=]

Parameters for the law part are set in two stages:

1. Chose the law from all the available laws in the drop-down list located in the upper section. Many laws are
available and you can find the meaning for each law under Section 8.2, “ Description of the laws”.

2. Set the parameters for the law in the lower part of the window. For each parameter, a numerical value,
a parameter name or an expression comprising operators '+',-',** and /' can be entered. All the available
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parameters can be accessed by pressing the "down arrow"" key on the keyboard. . All the parameters that you
can type are displayed when you press the "down arrow" key. When |etters are entered, a drop-down menu
gives suggestionsto compl ete the name from among the parametersthat correspond to the characters entered.

Parameter(s)

Lambda (A) |I
”Lambda_{:apteurs (0.0)

-Lambda_ Star (0.0}

Lambda_Vannes (0.0)

Mu {p)

If the user needs to factor in uncertainties, these can be introduced on each of the parameters using the law
choice and the corresponding parameters (see detailed description of uncertainty calculations on parameters
further down). Uncertainties can be accessed viathe ... button located to the right of each parameter.

.J It is advisable to enter the uncertainty in the parameters as described in Section 8.3.10,
“Consideration of the uncertainties’

Law (simplified) | Law (advanced)

Law |EXP | Exponential | - |

This law only has a one parameter: the components
failure rate (supposed to be constant over time). It £ Law choice x
describes the time interval before the first f

Parameter(s) Law NLOG / Lognormal ‘v|

Lognormal law

Parameter(s)

Lambda (A) |1E-3 - |- Lk nvsrage 0 . -
Error factor 3 M -

Confidence Interval at |09

» Attribute: links an attribute to an event.

Attribute Value
Price 20
Vendor Vendor_A

2.4.3. Setting for intermediate events

Intermediate events may be the result of a combination of several paths comprising safety barriers and events.

Node properties

Logic applyed on upstream nodes:
Sensors_FSHOO01_Failure,
BPC5_Failure,
Valves_FCV001_Failure

Gate "Or"
Gate "K Out Of N”
(Gate "Xor"
(Gate "Nor”
Gate "Nand"

Central Critical Event

The drop-down list next to the L ogic applied enables users to select the logic between events, i.e:

» Gate" And": the intermediate event occursif all of the inp ut elements are present.

» Gate" Or": theintermediate event occurs if at least one of the input elementsis present.

e Gate"K out of N": the intermediate event occursif k or more of the n input elements are present.
» Gate" Xor": theintermediate event occursif just one of the input elementsis present.

» Gate" Nor": the intermediate event occurs if none of the input elements are present.

» Gate" Nand": the intermediate event occurs if at least one of the input elementsis not present.

User Manud 18/ 140



e

TotalEnergies

If the Central Critical Event box is checked, the event is considered as the central critical event of the bow-tie
model. If thisisthe casg, it is highlighted by ared circle.

B

RegulationLoss
Final events can have two differents Behaviors::

» By default : The default behavior, where the final event will take into account his upstream part for the
computation of its probability/frequency.

» Forced to a given law : The probability/frequency of the final event is given by alaw. His upstream part will
no longer be taken into account (neither the LOPAS).

B

Barrierl NS2
UB7TE0hF0.01 2
awg=0.01 53
wWETE0hF0.0876 (v 0
wavg=0.0875 (y' 1

NS1
1
S1

WETEOhFE.TE (y' 1
wavg=8.76 (y' "

Barier2

__

NS3 Barriera NS

3 4
53 54

WETGOhFE.TE (v 1
wavg=8.7G (y'

In this example, S2 is not forced, and S4 isforced. Since Sl isin the upstream part of S2, he will not be ignored.
But since S3 isonly in the upstream of $4, this node will be ignored. This works for the barrier too: Barrierl will
not be ignored, Barrier2 and Barrier3 will. There will be only one generated Lopa: S1 -> S2.

!\ Barrier to study can not only be in the upstream part of aforced node.

2.4.4. Setting of barriers

There are two Types of barriers:

Number 1
Name { [v] Automatic ) Barrier1
Mode Barrier -
Type Existing -
Description Existing
To study
-

» Existing indicates that the barrier is already present in the system.
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e Tostudy indicatesthat it is an additional barrier for which the level of integrity is to be defined.

.:j By default, existing barriers are red and “to study” barriers are blue. You can change the colors in the
Document (or application) options- Barriers (see Section 14.8, “Barriers’).

Barriers can act in three different ways. During the setting, it is possible to choose amode;

Number 1
Name ( [v] Automatic ) Barrier1
Mode Barrier |v
Type Barrier
Description Enabling event
(Conditional modifier

» Barrier acting as such.
» Enabling event acts as a probability of triggering an event.
» Conditional modifier isan action or event that can typically reduce the probability of an undesirable event.

The setting of enabling eventsand conditional modifiersissimplified. Indeed, only thepr obability isconfigurable.
The value of the probability then appears on the downstream links.

0

al

: ; [j

Barrier1
0.01

51
Barierd
e

Barrier3 -

K
III
Oé—-—o.o

Barrier failure is defined:

» Viathelaw (smplified) tab: in which case, the user enters either:

[ Law [ Attributes | Advanced... |
[ Law (simplified) | Law (advanced) |

) Probability:

) RRF:

i) SIL level: [ ........ I

® Failure rate (A = .

[] with periodic test —

[ ] Apply a factor

aprobability (PFD Avg);

aRRF risk reduction factor;

aSIL level (equivalent to a PFD of 10°%);
aFailureratewith the possibility of associating test periods.
aFactor to apply to the law.
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* Viathelaw (advanced)) tab: users chose alaw from among the 16 available from Albizia.

fLaw |/Attributes rAdvanced... |

Law (simplified) Law{advanced}|

Law ‘EXPJ' Exponential

‘v|

time). It describes the time interval before the firstf .

Parameter(s)

This law only has a one parameter: the components failure rate (supposed to be constant over

Lambda (A) |1E-3

Parameters are the same as for theinitial causes[17].

The tab Advanced... enables to modify the behavior of abarrier. The user hasthree options :

» Behavior by default. Failure according to specified probability law.

» Behavior forced to 'False’ (OK). The event is set to O (FALSE), it can NOT happen. In case of failure event,

it means component is perfect.

e Behavior forced to 'True' (KO). The event is set to 1 (TRUE), it appears. In case of failure event, it means

component has failed.

(Law |/Attributes rAdvanced... |

Behavior |B',r default

‘v|

2.4.5. Setting for conditionals modifiers
Unlike barriers, conditionals modifiers are necessarily of the type existing.

Conditional modifier failureis defined by the field probability.

Probability : |

2.4.6. Setting for enabling events
Unlike barriers, enabling events are necessarily of the type existing.

Enabling event failure is defined by the field probability.

Probability : |
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2.4.7. Setting of links

Q] By default the failure path has a probability of 1.

& Properties X

Failure path of the previous barrier
Probability the use this path |0.2

Description

| OK I Cancel | Help |

Unchecking the Failure path of the previous barrier box means a successful path can be considered. In this
case, the line appears as adotted line.

Barrier5 Barrier
If you can enter different elements after a barrier, it is advisable to complete the Probability of using this path.

!\ The sum of the probabilities must equal 1.

A

0.3

NE2

52
or

r1us1 \AD

E1

NE3

53

There can only have 2 or 3 outputs with probabilities from a node, and are exclusive between them: there can be
only one of them executed at atime.

When thereis 2 links, the formulas of their probabilities are:

e Link1: ([ProbaNode] & [Probalink1])
e Link2: ([ProbaNode] & -[Probalink1])

With [ProbaNode] being the probability of the source node, and [Probalink1] the probability of the first link.
When thereis 3 links, the formulas of their probabilities are:

e Link1: ([ProbaNode] & ([Probalink1& 2] & [Probalink1/(1& 2)]))
» Link2: ([ProbaNode] & ([ProbalLink1& 2] & -[Probalink1/(1&2)]))
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« Link3: ( [ProbaNode] & -(([Probalink1&2] & [Probalink1/(1&2)]) & ([Probalink1&2] & -[ProbaLinkl/
(1&2)]))

With [ProbaNode] being the probability of the source node, [Probalink1& 2] being the probabilities of the first
two links, and [Probalink1/(1& 2)] being the probability of the first link, divided by the probabilities of the two
first links.

2.4.8. Setting for final events

Final events are the last e ements in the model.

e Properties of 'Events' - 52 X
Number 2
Name { [v] Automatic ) 32
Type i -
Behavior =
Description Sale
Dangerous

f Node properties rAttrihutes |

Logic applied on upstream nodes: E‘e "o i
81 £in -

- [] Central Critical Event ————

There aretwo Types:

 Safe: thismeansthat the scenario leadsto asituation that is not dangerous for theinstallation or its environment.
In this case, no further parameters need to be set;
» Danger ous:. this means that the scenario |eads to a dangerous situation whose frequency will be cal culated.

For dangerous events, using the Consequencetab and according to the frequency of occurrence, the scenario can
be put in the risk matrices.

& Properties of 'Events' - Hydro... X

Number 2

Name { [_| Automatic }

HydrocarbonSpreading

Type Dangerous | -
Description

Hydrocarbon spreading

Result synthesis | Consequence | Aftributes

Color in risk matrixes .
Matrix Mame Value
SAFETY Injuries Majeur
ASSET Me Sérieux
ENVIROMMENT  |Barils Catastrophique
OK Cancel | Help
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Color in risk matrices enables you to select the color of the event to be placed in the matrix.

For each matrix created, the table below can be used to define (see Section 2.5, “ Risk matrices’) the severity value

according to the severity key.

1’ Result synthesis | Consequence | Atiributes |

SIL Assignment
Average frequency (y-*) 6.9199E-4

Used Matrixe EMNVIROMMEMT (Severity key : Barils)
Used target {y-*) 1E-5
RRF 6.9199E1

SIL Achievement
Average frequency (y-') 6.9199E-6
Used severity Catastrophique

Acceptability OK

If a calculation has been performed, the Results synthesis tab is used to obtain the main results concerning the

SIL assignment including:

» The Average frequency of occurrence of the final event;
* The Matrix used for the results. Thisisthe most restrictive matrix;

e TheUsed target;

* The RRF i.e. the coefficient for the total risk factor.

The second part of this tab concerns the results of the Revised SIL:

» The Average frequency of occurrence of the final event;
e TheMatrix used for the results. Thisisthe most restrictive matrix;

The Used tar get;

* The RRF i.e. the coefficient for the total risk factor.

2.4.9. Setting parameters using tables

Parameters for a scenario can also be entered in atable using the LOPA section.

The i button is used to add a new scenario. Parameters are then set as follows:

[ GRIF - Risk analysis module X
Event: RegulationLoss = [_1?
Initial Cause (IC): |RegulationLoss = [_1?
Barriers
o |

|m] MName Type Mode
2 Barrier2_... |Existing Barrier
3 MewBarrier |Existing Barrier +

+

| OK I Cancel | Help |

» Event: indicatesthefeared event to be studied. If the event already exists, it can be selected from the drop-down

list. Otherwise, the [j button is used to create anew final event.

Initial cause: enter theinitial cause. As above, the [j button is used to create anew initial cause for an event.
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» TheBarrierssection lists existing barriers, conditionals modifiers and enabling events or barriersto be studied
between theinitial cause and the final event.

The i is used to add a new barrier.

[+ Barrier selection X
a3 DEICE
Mumber MName = Description Law Results U(last) | Barriers to st.| Mode
5 Barrier1 constant 0.01 0.0 Mah [] Barrier
2 Barrier2_PSV constant 0.01 0.0 Mah [ ] Barrier
4 Barrierd constant 0.01 0.0 Mal v] Barrier
3 MewBarrier constant 0.01 0.0 Man [ ] Barrier
| OK I Cancel | Help

Several barriers can be selected simultaneously by using the CTRL + click combination.

A new barrier can be added using the i} button:
1. The user first enters aname for the new barrier;

2. Next, by selecting the different columns in the line created if it isabarrier to be studied, the law, the mode
and possibly adescription.

Click on OK and the new scenario created will be drawn in the entry zone.

2.4.10. Configuring consequences

In data table, select a consequence and click on Edit

|£2 Properties of ‘Consequences’ - Consequenced ] |2 Properties of ‘Consequences” - Consequence? ===
Delails | Coefficients | Detalls | CoeMficients |
Ranber [z Malrix | Name [ Valug
I ' SAFETY Injuries Sarnns [«
Name { [+] Automatic ) |Consequence2 SAFETY Eressnce
DeocTipiion |ASEETS |Dollars Modorato
- ASSETS Usure Serious
[=] ENVIROMMENT Barils
= Major
1= (Catasirophic
Scenarios Rsastrous
[t 4
"] | Name ]
‘Scenario2 Scenano? |

o T cman [ e cun_|__ww_]

 changethe number;

» change the name;

* change the description;
« change the sequence(s);

+ change the coefficients.
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2.5. Risk matrices

By default, new elements are initialized using a pre-constructed risk matrix. The default matrix can be modified
or you can construct new ones. The following sections cover how to define and use risk matrices

2.5.1. Entering matrix acceptability levels

Thelevelsof acceptability can be accessed only viathe data edit tables. To enter anew Acceptability level , select
the Acceptability tab in the data table and click on Add .

-

u Acceptabilities

MNumber Mame Description Caolor
1 QK The risk is acceptable.
ALARP Theriskis as low as re...
3 KO The risk is not acceptabl...
Enter name of new acceptability level @

@ Enter name of new acceptability level
|cceptabilityd] |

| OK || Annuler ‘

| MNom | Localisation

For further information on using data tables, please see Section 1.4, “Data Editing Tables” section.
Each acceptability level is characterized by the following parameters:

1. A number : the number is an identifier. They are automatically incremented as and when new elements are
created. Thisitem of data is hidden from the user by default.

2. A name: thisis a parameter that is defined automatically and can be modified by users. The default name

comprises the "type"" followed by the "number" (e.g." Acceptabilityl").

3. A description : thisfield is used to add a description of the element. The purpose of this function is to make
the model easier to read (by indicating the specificity of each element).

4. A color : thisisthe color that will be displayed in the risk matrix for this acceptability level.

5. A target : flag indicating whether or not the acceptability level is atarget to be reached.

2.5.2. Entering risk matrix models

Risk matrices are used to graphically visualize the results of calculations run on states. TTo do so, &t least onerisk
matrix model must be defined. Risk matrices can be accessed only via the data edit tables. To enter a new Risk
matrix model , select Risk matrix model tab in the data table and click on Add .
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For further information on using data tables, please refer to the section Section 1.4, “ Data Editing Tables”

0 tric > | Properties of ‘Matrices” - SAFETY X | Properties of ‘Matrices’ - SAFET X
[ Details | Matrix | C | Details | Matrix | C Details | Matrix | Coefficients |
Mionher ! Severity key |Injuries 77"J
Name ([] Automatic ) lsaFeTY |
Injuries modifier coefficient
Criticality input mode ® simplified O Advanced Frequency iny™ F
a iy
Severity unit Injuries ‘
Likek i
Severity Intervals 5 - ] Name ‘ Description
1E-2H [Coefft |
Frequency unit: Year? v Unlikely
Frequency intervals 8 > 1E-3
Icon L 4 - Very Unlikely,
Description
Frequency modifier coefficient
*
Very Remote| T
Name Description
r » Goeff1
% Z z 2 Injuries Coeff2
- 5 & Z
2 @ @ s
g o
=
[_] Hide this matrix during the export
T
” OK I Cancel | Help ‘ H OK ! Cancel I Help ‘ ” OK Cancel Help } |

The Detailstab is used to enter the following parameters:

1

A number : he number and type arethetrueidentifiersfor each element (which will be used by the computation
engine). If a user wants to change the number of certain events, she must therefore make sure that no two
events have the same number. They are automatically incremented as and when new elements are created..

. A name: thisis a parameter that is defined automatically and can be modified by users. The default name

comprises the "type" followed by its "number” (eg: "MatrixModel1").

. A comment : thisfield is used to add a description of the element. The purpose of this function is to make the

model easier to read (by indicating the specificity of each element).

. A Criticity input mode:

* In simplified mode, the severity interval limits cannot be entered. The risk modifier coefficients are also
hidden. The coefficients entered for the different states are identified from among all the risk intervals.

 In Advanced the severity interval limits can be entered. The coefficients entered for the different states will
be numerical valuesfor al the severity intervals.

. The severity unity :thisvalueis displayed on the horizontal axis of the risk matrix.
. The number of severity intervals: the number of columns displayed in the risk matrix.
. The frequency unit : thisvalue is displayed on the vertical axis of the risk matrix. Calculations are made in

h* and converted into the chosen unit.

. The number of frequency intervals : the number of lines displayed in the risk matrix.
. The option Hide this matrix during the export : if this option is selected, the matrix will not be printing on

the PDF export.

The Matrix tab is used to enter the following parameters:

1.

Acceptability levels : if the acceptability levels have been correctly defined beforehand (see Section 2.5.1,
“Entering matrix acceptability levels’ ) you can allocate an acceptability for each cell in the matrix by
clicking on it and selecting the required acceptability level.

. The axes: the names of the intervals and their limits can be modified by double-clicking on the text boxes. An

increasing order must be respected on the axes.

The Coefficientsis used to define a set of frequency and risk modifier coefficients. The actual coefficient values
must then be entered on the states (see Section 2.5.3, “Entering coefficients’ )

1
2.
3.

Severity key thisisthe value affected by the risk modifier coefficients.
Severity modifier coefficient : these are used to reduce or increase the impact of the Severity key .
Frequency modifier coefficient : these are used to reduce or increase the frequency.
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2.5.3. Entering coefficients

Coefficients are factors for (and which may or may not reduce) risks run or for the frequency of occurrence of
a feared scenario. The frequency of occurrence of a feared scenario is determined based on the frequency of
occurrences of the upstream scenarios. Therisk of afeared event is obtained by multiplying the Severity key for
the scenario by its Severity modifier coefficient .

The risk coefficients and keys are modeled on each risk matrix (see Section 2.5.2, “Entering risk matrix
models’ [27] ) and alocated values for each feared event either via the scenario edit window (see

Section 2.4.10, “ Configuring consequences’ ), or in thewindow below which can be accessed viathe horizontal
toolbar or viathe menu Data and Computations - Edit coefficients

& Modification of event-coefficients X

All | Per matrix

B | | VW

SAFETY ASSET ENVIRONMENT
Mumber Mame — ————
Injuries & Barils
2 HydrocarbonSprea... |Majeur Sérieux

Catastrophique

Legend
Severity key
Severity modifier coefficient

& Modification of event-coefficients X

m Per matrix

[ SAFETY | ASSET | ENVIRONMENT |

B EE| v

Mumber Mame Injuries

2 HydrocarbonSpreading Majeur

Legend
Severity key
Severity modifier coefficient

The All tab gives edit access to all the keys and coefficients defined on the risk matrices for the entire document.
The Per matrix tab gives edit access to the same data as for the All tab, but they are organized by matrix.

2.5.4. Risk matrix tool

This tools accessible since the vertical tool bar, enables to represent graphically the states through a model of
risk matrix beforehand constructed. For more information on the construction of such amodel, please refer to the
section Section 2.5.2, “Entering risk matrix models’ .
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To use it, select tools then on the input zone, select the rectangle of display of the matrix. This space constitutes
the zone of display of the risk matrix, it can be moved, deleted or modified the size. To configure the risk matrix,
double-click on this zone of display. The following edition opens:

(5 Charts Edit ==l
Chart title: |SAFETY |

I Data List

I

I

| 1 I £

I

HR Legend | Information | Matrix | Show| Color | stie [&=

I

I

o8

I

I

| o7

I

| 06

I

!

: 0,5 Display options

i oe Matrix | Points | Differences |

| 0

! Matrix transparency 1.0

03 .

| Axis label size

I

: 02 Interval name rotation |90 degrees counter-clockwise |v‘

I

IR Display values of risk bounds

I

: 0o (® Automatic extreme bounds

\ 00 01

) Manual extreme bounds

oK | Cancel | Help

User can inform the following display parameters:

» Chart title: It isthetitle which will be shown above the risk matrix aswell asin the tree graphic.
» Datalist: It is computation results to use to show the statesin the matrix.
» Display options: Configuration panels of the display of the matrix.

At first, select one or severa calculations to be shown:

{E2 Charts Edit =]
Chart title: |[SAFETY |
| — Data List
!
1o L] #
!
: 049 Legend ‘ Infurmatiun| Matrix ‘Shuw| Color | Style |i‘
!
I
: 08 &= GRIF - Event-Tree Module @
I
W oa-
)| 07 Legend: ‘computeﬂ |
I
: 0,6 Computation selection
i .3 Computations (1,1 Mo)
s Displa @ default-Albizia
' defauit-Moca
Matri
K [ default-Albizia_2 —
: Matri
1| 0,3 .
| Axis | Result to be displayed
! d’,
|02 mterv| 3 5 piak
!
| 04 Iv] Disf [ AsseTs
C - [ [saFETY,
00— "
!
! 00 01 O ma
[ ok | camca |  wep |
Frequency unit: |Hour-* -

OK | Cancel | Help |

» Legendewill be displayed on each points, by prefixing the name of the states. It is not necessary to inform one.
it enables to identify easyli the origin of the paints.
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The Infor mation column gives computation results used.

The Matrix column gives the name of the matrix choosen.

The Show column ndicates if user wants to mask or to show this resultsint the matrix.
The Color column enablesto choose the color of pointsin the matrix.

the Style column enables to choose the form of points.

Thickness column enables to choose the thickness of points.

If several calculations are selected and they concern different matrices, an error message appears.

Display options Display options Display options

Matrix | Points | Differences | [ Matrix_| Points | Differences ["Matrix_| Points | Differences

Matrix transparency ’DT— Hide points with null frequency Activate comparison of results
Auxis label size [ Center points in risk interval Display all points

Interval name rOtalIOH‘QU degrees counter-clockwise | v| Display uncertainties Differences tolerance limits |5.0 %
Display values of risk bounds Use the consequences colors Arrows width EB
@ Automatic extreme bounds ) Do not show labels I LT |

) Manual extreme bounds (@ Display the names

() Display a point number (with a legend)

Label position Top |~
Frequency unit: : Label size

Inthe Matrix tab :

— Matrix transparency :Allows to make translucent colors defined on the levels of acceptability. It enables
you for example to put in advance the points of the states. The input value has to be between O (transparent)
and 1 (opague).

— Option Hide states with null frequency : Allows to take out of the risk matrix the points which frequency
isnull.

— Option Automatic extremesbounds: Allowsto et the application choose the minimal and maximal extreme
bounds of the risk matrix.

— Option Manual extreme bounds : Allows to define the minimal and maximal extreme borders of the risk
matrix. Be careful it is not possible to inform values which restrict the intervals defined on the model of
the matrix.

— Frequency unit : Allows to modify the unit shown on the frequencies.

In Pointstab :

— Points style: Allowsto select a predefined geometrical shape for the display of points.

— Pointssize : Allowsto select the diameter of display of points.

— Pointscolor : Allowsto select acolor for the display of points.

Inthe Labelstab:

— Option Do not show labels states: Allows not to show additional information other than points.

— Option Display the name of the states : Allows to show in each points, the name of the of state to which
itisup.

Option Display the Id of the states (with legende) : Allows to show in each points, the Id of the of state to
which itisup. A legend isthen added to the graph by associating in each id the name of its of state.

Label position : Allows to select a predefined position around the point for the display of the label.

Label size: Allowsto select a predefined police size for the label.

Label color : Allowsto select a color for the label.

2.6. Page and group management

Theuse of shortcuts allowed usto obtain two Risk which have no graphical link between them. They communicate
only by shortcuts. This can be used, for example, to place each subpart on a different page:

1.

3.

4

Create a new page by clicking the corresponding icon in the icon bar (or use menu Tools - New Page). A page
number 2 is thus created.

Return to page 1 by selecting the page using the page selector in the ideographic command bar (or use menu
Tools - Page manager).

Select the part to be moved.

Open-menu-Tools- (‘hangn page.
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5. Select page 2 and click OK. The part selected is transferred to page 2 but it continues to communicate with
page 1 viathe shortcuts.

';)] For large models the division method described above is very useful.

Another possibility for entering large Risk is to use the Group concept. This is made possible by the shortcuts
and the fact that the datais global for a document. This enables quite separate subparts to be created:

1. Select a subpart.

2. Use menu Group - Group. A dialogue box then opens asking for the name to be given to the group being
created.

3. Enter the desired name and click OK (e.g.: "System 1"). The group is created: the subnet is replaced by a
rectangle assigned with the chosen name.

Y ou can a'so create an empty group with Group - New Group menu or group tool in the left toolbar.

Group ‘ ! :
Group ]

New grogg e 0120 Wi Jrazcmers tase ormpitanony
Mar Group R 8 N E

___________ We--—zccc----a

1
] | |
1| | |
— il |
I - | |
| f | H !
; | \Baniier2_psv' : o
I | ame: H

s . i RegulationLoss | EoSoso emmooes * :E&‘}"eﬂucr-’m““sl"“d'"m
F S gulationios -4 Bmm o ——— - )

S--ozzcooo-- -

L [

[ -

! S

! |

1

; )

"Valves_FCVODD1_Failure |

e cac cccaasacas

Information ﬁ
Group name -——

= I -
L i ' J

'J With aright click on the group, it is possible to view inside the group if Overview of the contentsis
checked.

Each group can then be edited, renamed or ungrouped using the commands in the Group menu. The group can
also be edited with a click right or using the "cursor down arrow™ on the left of the page manager. In Edit mode,
the submodel can then be modified as you wish. When the modification is terminated you return to the previous
figure by exiting group editing by menu Group - Quit Group Edition, or using the "cursor up arrow" on the left
of the page manager. It's also possible to choose a picture for a group by using Group - Change Picture menu.

'J Groups can be grouped recursively.
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J La combinaison CTRL + F permet d'effectuer une recherche dans les groupes. Une fois la liste des
différents groupes affichée, il est possible de lesfiltrer ou d'effectuer une recherche dessus.

W Find X
@
Find: | | []Advancedfitter
Page Location
Page 1 \Page 1
Hazop-Re1 \Page 1'\Hazop-Re1
HAZOP-Re2 \Page "HAZOP-Re2
HAZOP-Re3 \Page "HAZOP-Re3
HAZOP-Red \Page "HAZOP-Red
HAZOP-Red \Page "\HAZOP-Re4
OK I Cancel Help

2.7. Shaping

2.7.1. Global shaping

In the document (or application) optionit ispossibleto modify the shaping of the fault tree elements. These options
allow to modify the police, the color, the background and the type of border for commentaries and for information.
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3. Menus presentation

3.1. File
The menu File contains the basics commands : open, close, save, print, etc.

File |

(88 new (defaul) CHl-N
- New blank document

B Open ... Crl-0
B Save Cirl-5

Save as ...

ﬂ Send by e-mail ...
Close Cirl-F4
Document templates ]
Import a file b
Export Boolean formula ]
Create a Risk report b

@ Page layout ...

B Print ... Ctrl-P

Save in RTF file ...

Anonymize

Statistics of document
Document properties
Files of the document
Compare 2 documents

Recent files

Quit

o]
(%]

Thefunctionality New (default) opens anew document, which will beinitialized from the default module's model.
Y ou can change the default's model, see Section 13.1, “Document template”

The functionality New blank document creates a new blank document.
The functionality Open opens an existing document.

The functionality Save saves the current document into a file. The default proposed location for the backup is
{ répertoire home de I'utilisateur} /GRIF/2022/Risk

Thefunctionality Saveas... letsyou save acopy of thefileyou areworking on, with adifferent name or adifferent
location.

The functionality Send by e-mail allows you to attach the current document to an e-mail and then to send it. The
configuration of the messaging tool isto be done in the application options Section 14.2, “ Executables’

The functionality Close lets you close the current document. A window offers to save the file if changes have
been made.
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The menu Document templates includes features related to document reuse and pre-configuration, see
Section 13.1, “Document template”.

Document templates k

i- New (from template) ...

h Import a template ...

B Save as template ...

E Save as Default Template ...

The menu Import a document contains all the import formats supported by the module.

Import a file (3
Import HAZOP (.xml) from PHA-Pro

The Export Boolean for mula menu contains several export actionsthat can be used to generate aBoolean formula
that can be opened with a Fault-Tree software.

Export Boolean formula ¥

Export document into .dag
Exportin .dag format (Albizia)
Export .xmi Open PSA

The Export .dag (selected elements) action exports into .dag the selected elements.
The Export .dag (ALBIZIA) action export into ALBIZIA format (containing CCF declatation).
The Export .xml Open PSA action exports into OpenPSA file format.

Menu Create a Risk report allows you to configure and generate a complete PDF report in French or English,
of the risk documents present in the document. For more information on configuring PDF reports of Risk, refer
to Section 9.4, “Risk report creation”.

Create a Risk report ]

PDF report {en)
PDF report (fr)

The print functions Page layout, Print and Save in RTF file are described in the section Section 9, “Printing”

The functionality Anonymize deletes all the comments and names filled in by the user. The document does not
contain any information helping to understand it.

Thefunctionality Statistics of document allowsto have some information about the document (number of pages,
number of groups, etc.).

The functionality Document properties allows you to edit the properties of the current document. The fields
include: name, creation date, creator, description, version, ... This function is described more specificaly in the
section Section 4.15, “Document properties/ Track change / Images management”

The functionality Files of the document includes files within the current document. These files can then be
exported in your reports. This feature is described more specifically in the section Section 4.17, “Files of the
documents”.

Thefunctionality Compar e 2 documents highlights the changes made between 2 versions of the same document.
This feature is described more specifically in the section Section 4.16, “ Compare 2 documents’.

The menu section Recent fileslist recently opened files to access them faster.

The functionality Quit exits the application. Open documents will be closed.
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3.2. Edit
The menu Edition contains all the commands needed to edit the current model.

Edit |
wd Undo Crl-Z
r‘ Redo Ctri+hdaj-Z

ﬁ Copy Chle
% Cut Cirl
El Paste
Eﬁ Paste and renumber Cirl-R

ﬁ Remove SR

3

Owverall change ... Cirl+haj-H
Selection change ... Ctrl-H

%Grue
% UnGlue

Select all Crl-A

Clear selection

Select connected part  Ctil+haj-A
Select upstream part  F=
Select downstream part hisj-F4

#™ Straighten links

Q Properties Al-Entrée

The functionalities Undo and Redo allow you to cancel or redo the last actions performed. The size of the history
of undoable actions are configurable in the application options.

The functionalities Copy, Cut, Paste and Paste and renumber are described more specifically in this section
Section 4.1, “Copy / Paste / Renumber (without shortcut)”

The functionality Remove del etes selected graphic elements.
The functionalities Overall change ... and Selection change ... search and then replace names and identifiers of
the current document or selection. This feature is described more specifically in the section Section 4.4, “ Overall

change” and Section 4.5, “ Selection change”.

Actions Glueand UnGluelink or unlink graphical objects between them. Thisalowsto fix the position of objects.
This feature is described more specifically in the section Section 4.11, “ Gluing/Associating graphics’

The functionality Select all selects all the graphical elements of the page.
The functionality Clear selection deselectsitems in the current selection. The selection is then blank.

The functionality Select connected part selects all graphical elements connected to each other by alink. This
feature is described more specifically in the section Section 4.8, “ Selecting connex (adjacent) parts’

The functionality Select sub-tree from a gate, selects the entire descending parts of the tree.
The functionality Select from nodeto root from a gate or event, selects the entire ascending parts of the tree.
The functionality Straighten links remove breaks from the selected link.

The functionality Properties edits the logical properties of the current selection.
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3.3. Tools

The menu Tools contains al the commands needed to manage the current model (management of pages,
alignments, options ...).

Tools |
G New page
Page manager ...

Move to page ...
Increase page size

e ML o |

Decrease page size

Page size
Reset size of pages

Q Refresh F5

Align 3
Align and distribute »
Bring forward

Send backward

Display toolbars k
(] Display bar of opened documents

Document options

Application options

Year lenght configuration (in hours)

Search page/group Ctrl-
Information about selection Ctri+Al-

The functionality New page : Create a new graphical page on the current document.

Thefunctionality Page manager ... : Open a page manager on which you can rearrange the pages of the document.
The functionality Move to page ... : Move the current selection to another page or group in the document.

The functionality I ncrease page size : Increase the graphical input area of the current page.

The functionality Decr ease page size : Decrease the graphical input area of the current page.

The functionality Page size : Open awindow to manually configure the size and zoom of the current page. This
feature is described more specifically in the section Section 4.9, “ Zoom and page siz€”

The functionality Reset size of pages: All pages will be reset to factory format.
The functionality Refresh : Refresh the graphical objects in the current page.

Themenu Align providesalignment functionsfor graphical objects. Thesefeatures are described more specifically
in the section Section 4.6, “ Alignment”.

Align 3
== Align left
¢ Align center
== Align right
TI_ Align top
J& Align middle
J.l Align bottom
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The menu Align and distribute contains the same functions as in the menu Align. In addition, it is possible to
distribute, in the enclosing space, the elements of the selection.These features are described more specifically in
the section Section 4.6, “Alignment”.

Align and distribute »
j= Anign left
* Align center
o Align right
Tl_ Align top
4& Align middie
B3 Align bottom

The functionality Bring forward : Move the selected elements one layer forward.
The functionality Send backward : Move the selected elements one layer backward
The Display toolbar s menu lets you show or hide certain shortcut groups from the toolbar.

The functionality Display bar of opened documents : Displays in the lower part of the application, a shortcut
bar to access documents aready opened in GRIF.

The functionality Document options : Opens a window to configure the document options. You have the
possibility to configure a very large number of GRIF-Workshop's features (cf. Section 14, “Options of GRIF -
Risk” ). Some options only apply to the application and are accessible via the menu Application options, and
othersarerelativeto the document being edited and are defined in the menu Document options. However, to avoid
having to redefine your options between each document, document options are also available in the application
options.

These options will then be applied to al newly created documents.

You can aso save the current document settings as the default settings for the application. To do this, open the
window Application options, then the tabulation Options and finally check Save the options of the current
document as default optionsin the application.

You will find in this same panel the possibility to override the document options by the application options. To
do this, check The application manages the default options of the documents. Apply the default optionsto
the current document.

The functionality Application options : Opens a window to configure the application options. This window is
described more specifically in the section Section 14, “Options of GRIF - Risk”

Thefunctionality Year length configuration (in hours) alows you to change the number of hoursin ayear. The
scope of thisoption is global to all GRIF modules.

The functionality Sear ch page/group : Find and locate a group or document page.

Thefunctionality I nfor mation about selection : Display awindow based on the selected graphical elements. This
window gives additional information about the current selection.

3.4. Document
The menu Document gives access to all documents being modified or produced.

Next Ctrl-Fe

Previous Ctrl+Mzj-F8

¥ C:Users\benoitdecournuaud\GRIFI2022\Risk\Risk-Study2.jri

The functionality Next : Selects the next document

The functionality Previous : Selects the previous document
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3.5. Data and Computations

The menu Data and computations is divided into two parts : data management (creation and management
of the different parameters) and the parameterization / launch of the calculations (calculation duration, sought
calculations...).

Data and Camrtatms|
Editing tables (new window)
3 Edit Parameters

E] Edit Events

[l Edit Barriers

@ Edit Conditionals modifiers
O Edit Enabling events

B Edit Coefficients

B Edit Acceptabiiity levels
§ed Edit Matrix

#F Edgitcer

Edit laws

Edit Degraded operations
ﬁ Edition of assumptions

Edition of actions

Top events verification
Barrier demand

eg Parameters database »
Delete unused data

E Compute manager
Invalidate the calculation cache
Let names and IDs be unigue
Verify

Preprocessing of Markov graphs {not computed only)
Preprocessing of Markov graphs

E Set-up and start computation
Z Re-start computation

Display last results

Batch computations »

Editing tables (new window) : Opens a new non-blocking window containing all the editing tables of the data.
Edit Parameters: Opens a new non-blocking window containing the editing table of parameters.

Edit events: Opens a non-blocking window containing the event editing table. Events settings are detailed here
Section 2.4, “Configuring the elements’.

Edit Barriers: Opens a non-blocking window containing the barriers editing table. Barriers settings are detailed
here Section 2.4.4, “ Setting of barriers’.

Edit Conditionals modifiers: Opens a non-blocking window containing the conditionals modifiers editing table.
Conditionals modifiers settings are like barriers, refer to Section 2.4.4, “ Setting of barriers’.

Edit Enabling events : Opens a non-blocking window containing the enabling events editing table. Enabling
events settings are like barriers, refer to Section 2.4.4, “ Setting of barriers’.

Edit Coefficients: Opens a non-blocking window containing the coefficients editing table. Coefficients settings
are detailed here Section 2.5.3, “Entering coefficients”.
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Edit Acceptability levels : Opens a non-blocking window containing the acceptability levels editing table.
Acceptability levels settings are detailed here Section 2.5.1, “Entering matrix acceptability levels’.

Edit Matrixes: Opensanon-blocking window containing the matrixes editing table. Matrixes settings are detailed
here Section 2.5.2, “Entering risk matrix models”.

Edit CCF : Opens anew non-blocking window containing Common Cause Failure's data. The CCF's settings are
detailed here Section 7, “Help with common cause failures’.

Edit laws : Opens a new non-blocking window containing the editing table of laws used in the document. The
laws' settings are detailed here Section 8.2, “ Description of the laws”.

Edit Degraded operations : Opens a new non-blocking window containing the editing table of degraded
operations.

Edition of assumptions : Opens a new non-blocking window containing the editing table of assumptions. The
assumptions' settings are detailed here Section 4.18, “Hypothesis’.

Edition of actions: Opensanew non-blocking window containing the editing tabl e of actions. Theactions' settings
are detailed here.

Function Top events verification : Opens a non-blocking window to have a simple summary of the results of
top events calculations (Threat events). This window makes it possible to compare the objectives set in the risk
matrixes and the calculated frequency of the top events.

Function Barrier demand : Displays atable indicating the frequency of solicitation of the barriers of the model.

The menu Parameter s database groups all the functionalities concerning the connection of the application to
a specific parameters database. For more details on the parameters databases, refer to Section 12, “ Database of
parameters’.

The functionality Delete unused data : Cleans the document by deleting unused data. A window opens and
proposes to manually select the elements to delete.

The functionality Compute manager : Opens anon-blocking window to manage the cal culations launched by the
application. For more details on the compute manager, refer to Section 10.5.6, “ Compute manager”.

Thefunctionality Invalidate the calculation cache: To optimize calculations, some cal cul ations data are cached.
Invalidate calculation cache allows you to completely empty these data and ensure authentic results. In normal
use of the software, it is not necessary to use this function.

The functionality L et names and 1Ds be unique : Identifies and modifies duplicate datain the model. In normal
use of the software, it is not necessary to use this function.

The functionality Verify : Checks model data and displays errors.

Thefunctionality Preprocessing of Markov graphs (not computed only) : Perform apre-calculation on Markov
graphs that have never been computed or whose .jma have been modified since the last calculation. Pour plus
dinformation sur leslois de Markov, se référer a Section 8.2.19, “MKYV / Markov model”.

The functionality Preprocessing of Markov graphs : Effectue un pré-calcul sur tous les graphes de Markov
utilisés dans les lois de type Modéle Markov. For more details on Markov laws, refer to Section 8.2.19, “MKYV /
Markov model”.

The functionality Set-up and start computation : Opens the calculation configuration window. This window is
detailed in Section 10.5.1.1, “ Configuring the computations”.

The functionality Re-start computation : Restarts the calcul ations with the last configuration.

The functionality Display last results : Displays the result window of the last calculation performed. For more
details on the result window, refer to Section 10.5.3, “ Tables and Panels to display results’.

The menu Batch computations includes the functionalities of multiple computations by variation of parameters.
For more details on batch computation, refer to Section 10.5.4, “Batch computation”.
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3.5.1. Parameters database

The menu Parameter s database groups all the functionalities concerning the connection of the application to
a specific parameters database. For more details on the parameters databases, refer to Section 12, “ Database of
parameters’.

& Parameters database b

Connections ...

Update from database ...

Copy parameters from database ...
Rebuild links to the database

The functionality Connections ... : Opens the parameter connection's manager.

The functionality Update from database ... : Updates the settings of the current document parameters that are
connected to a database by updating their values. Opens a window to select the data to update.

The functionality Copy parameters from database ... : Imports from a parameter database a set of data in the
current document. Displays a database parameter table, the user can select the data to import into his document.

The functionality Rebuild links to the database : Attempts to reconnect parameter's settings of a document to
data from the database Opens a window that highlights parameters that can be reconnected.

3.5.2. Batch computations

The menu Batch computations includes the functionalities of multiple computations by variation of parameters.
For more details on batch computation, refer to Section 10.5.4, “Batch computation”.

Batch computations k

|J7% Manual creation of batch

lf% Automatic creation of batch (with parameter variation)

The functionality Manual creation batch : Opens a window to create calculation batches. Each batch must be
configured by the user.

The functionality Automatic creation of batch (with parameter variation) : The user fillsin the parameters to
be varied, the application generates the cal culation batches by making all the combinations of the parameters.

3.6. Group
The menu Group concerns the capture and management of sub-models grouped into independent subsets.

Group |

Group

New group

Name change F2
Picture change
Ungroup

5 Edit group
# Quit group edition

The functionality Group : Puts the selected elements into a new group. A hew group graphic object is created.
Selected elements are moved within the group.

The functionality New group : Create a new empty group on the current page.

The functionality Name change : Edits the name of the selected group.
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Thefunctionality Pictur e change : Assigns or modifies the graphical rendering of the group, by adding an image.
The name of the group will be displayed below the image.

The functionality Ungroup : Removes the group and creates all the elements that the group used to contain.
The functionality Edit group : Open the group page.

The functionality Quit group edition groupe : Go back to the parent page of the group.

3.7. Add-ons

Depending on the version, some GRIF add-ons can be added to this menu.For more details on the add-ons, refer
to the add-on's documentation.

I Add-ons |

3.8.7

Themenu ? combinesseveral GRIF global configuration functions and provides accessto the modul€'sonline help.

?]

About ...

Help ... AlLF1

Configuration »
ﬁ: Send errors logs

GRIF-Workshop update
[l B Francais
EI= English

The functionality About ... : Opens an information window about the software version used.
The functionality Help ... : Provides access to the modul€'s online help.

The menu Configuration groups together several configuration elements of GRIF.

The functionality Send errorslogs: Sends an email to your reseller with the modul€'slog files.

The functionality GRIF-Workshop update : Updates GRIF. This function detects the existence of a more recent
version of GRIF. If such aversion exists, you will be offered to install it.

The functionality Francais : Change the application language to French.

The functionality English : Change the application language to English.

3.8.1. Configuration

The menu Configuration groups together several configuration elements of GRIF.

Configuration b

License »
Associate GRIF files F
Network configuration

The menu L icence groups the configuration functions of the license server. For more information on the use of
licenses, please refer to the GRIF installation manual .

Themenu Associate GRI F filesforcesyour operating system to associate the GRIF files and the different modules
that open them.

The menu Network configuration : Configures network access to update the system.
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3.8.1.1. License

The menu Licence groups the configuration functions of the license server. For more information on the use of
licenses, please refer to the GRIF installation manual .

License 4

HL Key (USB dongle) ¢
SL Key 3
Configuration

The menu Hardware Licence (HL) configures USB license dongles.
The menu Softwar e Licence (SL) configures license servers that do not require a USB dongle.

The functionality Configuration: Configures the access to the license server.

3.8.1.1.1. HL Key (USB dongle)

The menu Hardware Licence (HL) configures USB license dongles.

HL Key (USB dongle} »

Generate c2v...

Apply vZc...

The functionality Generate c2v...: Generates a c2v (Client To Vendor) file. This file will be requested by your
reseller to create an update of your license.

The functionality Apply v2c...: Appliesav2c (Vendor To Client) file. Thisfile will be returned by your reseller
to apply the update of your license.

3.8.1.1.2. SL Key

The menu Softwar e Licence (SL) configures license servers that do not require a USB dongle.

SL Key b

Generate fingerprint...
Generate h2h...
Generate c2v...

Apply vZc...

The functionality Generate fingerprint.... Generates a c2v (Client To Vendor) file. This file will be requested
by your reseller to create your license.

The functionality Generate h2h...: Generates ah2h file (Host To Host) Thisfile is needed to transfer your license
to a new server. This feature must be used on the source server. For more information on the license transfer
procedure, please refer to the GRIF installation manual.

The functionality Generate c2v...: Generates a c2v (Client To Vendor) file. This file will be requested by your
reseller to create an update of your license.

The functionality Apply v2c...: Appliesav2c (Vendor To Client) file. Thisfile will be returned by your reseller
to apply the update of your license.

3.8.1.2. Associate GRIF files

Themenu Associate GRI F filesforces your operating system to associate the GRIF files and the different modules
that open them.

Associate GRIF files P

For current user

For all users

User Manud 42/ 140



<~

TotalEnergies

The functionality For current user : Associates GRIF files to the current user

Thefunctionality For all users: Associates GRIF filesto every users. This operation requires administrator rights.
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4. Data Entry Aids

To simplify model creation the Risk module has different data entry aids to automate time-consuming operations.

4.1. Copy / Paste / Renumber (without shortcut)

To assist with the entry of the repeated parts of the Risk "Copy / Paste and Renumber" mechanisms have been
provided. This operation is carried out in 6 steps:

1. Select the part to be copied.

2. Click the Copy icon, or use menu Edit - Copy or the shortcut Ctrl + C.

3. Click the Paste and Renumber icon, or use menu Edit - Paste and Renumber or the shortcut Ctrl + R.
4. A window appears where you choose the way to rename the elements.

GRIF - Predicates Petri Nets Module (=]

Specify name of new data

Rename : |Altype5in the same way |v|

® Automatic names

) With prefix

) With suffix

) User choice (with find/replace)
Find the wort

Replace by

| 0K || Cancel || Help || Advanced... |

J Automatic names choose allows to add a number of the name of the place.

5. The previously selected part is copied and the copy is selected.
6. Move the copy to the desired location.

When copying to a new document, There may be dependencies with the copied data

i e ]
. .
=0

! .

I
Rt R RN IR e
roipes )

1 ]

@O )
:gﬂ; ::A.;:mm_weﬂz; | Miree2 '

(R Subses ) Subsem

The following window opens and enables to manage indetified dependencies by GRIF :

| l=a GRIF - Module Petro X
| - Gestion des dépendances appartenant a d'autres pages

@® Coller tout sur la page cible

O Coller les dépendances dans des groupes sur la page cible

_ Type Page Name Add to selection
| | Target utility ESP Buo3
| [Maintenance crew TopSide RIG v]
| |Target utility ESP Buo? v
OK ” Cancel Help

After managing of dependencies, these are pasted with the selected data
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ESP RIG
Well1 Activation_well1 Xtree1
Subsea  Subsea Subsea M
1
r'll_ O Manifold1
Subsea

Well2 Activation_well2 Xtree2

Subsea  Subsea Subsea

When copying to a new document, any data conflicts are handled in the following window:

Data Management @

Selected elements contains additional data.
How would you manage?

® Use data of destination document.
' Create a copy for each data in conflict.

) Manually choose :

Data Name Create a New name provided Use an Existing
type new data existing data data
L] [v]
L] [v]
L] [v]
| OK I Cancel | Help |

This window shows all the data which has the same name in the source document and the destination document.
There are three choices:

1. Use data of destination document, this will replace the occurrences of the data in the source document by the
data with the same name in the destination document.

2. Create acopy for each datain conflict, thiswill replace the occurrences of the data in the source document by
a copy with a name with the suffix "copy".

3. Manually manage conflict, this allows you to choose whether you use the existing data or not, depending on the
data. Y ou can aso specify the name of the copy by double clicking on the box in the "destination document"
column. The names in this column are normally masked when the Use existing check box is selected, since it
is the data which is already in the destination document which will be used.

4.2. Ordinary Copy/Paste

In addition to the "Copy / Paste and Renumber" command there is an ordinary "Copy / Paste" function. It is used
to make a single copy without renumbering. We thus obtain double elements which, from aformal viewpoint, is
incorrect but which must be temporarily tolerated to simplify data entry.

Where possible, the"Copy / Paste and Renumber" function must be used in preferenceto the simple " Copy / Paste”
function to minimise the risk of errors. But when it is used you must take the necessary precautions to re-establish
the correct numbering to eliminate the duplicates.

4.3. Duplication

The action Duplicate will duplicate the selected event/barrier, which will create a new event/barrier identical to
the source, except that they will not have the same logical representation: Their name will be different (name
choice with the rename box), and if a modification is done on the duplicated event/barrier, then there will be no
modification on the source.
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4.4. Overall change

When creating the Risk it may be necessary to change a large part of the elements in the models: changing the
names, numbers, etc. The "Replace all” function in the Edit menu enables you to perform overall changes:

» Usethe Edit / Overall changes function.
» Choose the type of elementsto be modified among available tabs.

e The "Find / Replace" part changes a character string present in one or more variable labels, place labels or
transition labels. It isreplaced by the string entered in the "Replace” part.

e The"Renumber" part only concernsthe places. It isused to change place numbers. Y ou indicate a Start number
then specify a constant Step, or Add a constant value to the current numbers.

» Click OK to return to the chart. The changes are validated.
.;j The name changes and renumbering can be done manually if the necessary precautionsaretaken (avoiding

duplicates, etc.). You click the Future number or Future name column and enter the change. Do not
forget to validate it with the "ENTER" key.

[1] GRIF - Fault-Tree Module (==l
["Gates | Events | Parameters
Present number Present name Future number Future name
1(515 1515
2|And2 2/And2
3And3 3/And3

Renumber

Begin 100 Step D | Renumber | | Renumber all |

Add 10 | Renumber | | Renumber all |

Find/Replace/?

Find | | [] Regular expression

Replaceh‘,r| || Replace | | Replace all |

| OK I Cancel | Help |

4.5. Selection change

The "Replace selection” function is equivalent to a"Replace all" but only applied to the selected elements.

4.5.1. Events graphical editing

By default, events have a bleu background, a black border and text is written in black.

2
Event_Edit

Using the shortcut bar or by aright click on an event, you may edit the text apperance, the background color and
borders color of the selected event:

» Select the event you want to edit.
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» You are now able to use the text configuration shortcut bar:
— From the tool bar.

o [l e Fe]E]

— Right click on the event and then display settings.

r e u
| 1
|
: Deseription :
1
|
! &% Ccut Ctrlx
I
I
|

:‘81 [y Copy Chrl-C
-__51__ Duplicate

Tl Remove Supprimer

Aa Display settings ¥ Aa Font for comments ...

[] Size of commentary rectangle | Aa Font for information ...
Position Y = Outline for comments ...
Move to page ... Copy fonts and outlines from ...
we the CCE property Reset to default

}; CCF »| Aa Font set-up for CCE description ...
Component »| == Outline setup for CCE description ...
Initiator 4
Watched elements »

- Curves »

4 Copy parameters from another data
< Edit attributes
ﬂ Properties AltEntrés

Bellow an edited event:

Description

2
Event_Edit

4.6. Alighment

To improve the legibility of the model the selected elements can be aligned vertically or horizontally. To do this,
use the Align command in the T ools menu.

The following figure shows how the command works. For example, to align selected places and transitions
vertically, proceed as follows:

1. Select the elements (places, transitions, comments, etc.) to be aligned;
2. Gointo the Tools menu and select the Align function;
3. Choose the type of alignment: Align center;

4. Click left on the mouse.
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M Copy

N Remove
18] Gloe
Postion
5 Align
= Align and distribute

* v v w

[y Copy parameters from another data
F Multiphe changes r

Barmend

1
1 1 i
,  2Barie -,_El:mzerS‘ : 1 :
1

1

1

Similarly, to align elements horizontally select the type Align middle which aligns the ordinates while keeping
the abscissa constant. The principle is the same as that described above.

4.7. Multiple selection
It may sometimes be useful to select several elements located in the four corners of the input zone. To simplify

this type of selection click on each of the desired elements one by one while holding down the Shift key on the
keyboard.

4.8. Selecting connex (adjacent) parts
It is sometimes difficult to select an additional part of amodel. To simplify the selection process, select agraphical

element then use menu Select connex part in the Edit menu. The additional part can be selected directly by
clicking on the element while keeping the Control button pressed.

4.9. Zoom and page size

When creating a model, if the page size is hot big enough, it can be changed using the menus: Increase page
size (Control+Keypad +), Reduce page size (Control+Keypad -), Page size (Control+Keypad /) under the
Tools menu.

The Page size menu enables the user to edit the page dimensions directly.

Size and page zoom @
Width 1200 px -
Height 850 px

[] Apply on all document pages

Default values H OK H Cancel H Help |

Page zooms can be modified either by using the toolbar menu:
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Normall | « || g

133% I
66%
75%
Normal
150%
175%
200%

Or by selecting the display and using Control+mouse wheel scroll up to zoom or Control+mouse wheel scroll
down to zoom out.

The padlock on the toolbar is used to apply the zoom to the current page or to all pagesin the document.

‘The zoom appliesto al pagesin the document.

o ‘ The zoom is applied only to the current page.

Note that if an element is selected on the page, the zoom will centre the page on that element.

4.10. Cross hair

To beableto create an ordered and legible model quickly, thecrosshair can be used to align the different elements
with each other (but less accurately than the Align function in the Tools menu). The cross hair is enabled (or
disabled) in the Graphics tab of the Option menu.

The following picture show how to quickly align two elements of the model.

Barrier2_PSW

RegulationLoss
In order to align horizontally, select Align au middle which align keeping constant abscissa.

4.11. Gluing/Associating graphics

When objectsarewhere you want, you can glueaset of objectsby right-clicking and selecting Glue. Thiscommand
createsagroup (agraphical one, not ahierarchical one) with selected objects, so that moving one movesthe others.

.;)] A double click on an element in the glue group opens the properties window of the element.

4.12. Line

To be able to draw a line, polyline or arrow, the Line can be used. Draw the line and edit properties of line to
make an arrow.
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GRIF - Predicates Petri Nets Module
Lines setup
Width Dzl
Color .
[ ] Arrow begin [ ] Arrow end
Arrow width
Arrow height
Preview

| 0K I Cancel Help

4.13. Table Cleaning

Data may not be used anymore, it can be used useful to delete every unused data. To facilitate removal, use Data
and Computations/ Unused data deletion menu.

Unused data deletion
Following data are not used in model:
Parameters
Lambdal []
Lambda2 []
Iu []
| Selectall | | Unselect all |

Select data you want to delete and click OK.

| oK | cancel | Help |

This window displays unused data. Select data you really want to delete and click OK.

4.14. Edit laws

Data and computations/ Edit laws enables you to work on all the laws used by the events.

Editlaws
Name Description Law type Lambda Lambda®| Gamma| Mu Pi X Sigma | Ome...[Ome.] Q | W |[TO|P..
g2 Sensor 2 Dangerou... [TPS/Simple perio... |Lambda_Capt...|- - - - - B E NGAE
81 Sensor 1 Dangerou... [TPS / Simple perio... |Lambda_Capt...|- - - - - - - C E - PP
Solver  |Solver CST/ Constant B = - - : . . . : Solv...[s
v2 Valve 2 Fail To Close [TPS/Simple perio... |Lambda_Actio...|- = E - - - - - - C P..|P
il Valve 1 Failto Close [TPS/Simple perio... |Lambda_Actio... - - - - - - - B E - PP
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All the events are listed with a detail of the law and its parameters, this table increases the readability on the
realized model. For more details of the use of the laws and the parameters of law, you can refer to the section (cf.
Section 8.2, “Description of the laws”).

The modification of the laws or a parameters used by several laws can be made easier using multiple changes.

Edt s e
=
MName = Description Law type Lambda Gamma Multiple changes TO Period

51 Sensor 1 Danger... TPS / Simple peri_..[1E-6 = | Multiple visible 8760*5
52 Sensor 2 Danger... TPS / Simple peri...[1E-6 = E = o 8760°5
Solver C3T/Constant B = SE-4 5E-8 B B
V1 Valve 1 Failto Cl... [TPS/Simple peri...|5E-6 - - - 0 ValveTestPeriod
V2 Valve 2 Fail To CL...[TPS / Simple peri...[SE-6 = B B 0 ValveTestPeriod

Multiple changes @

Multiple changes
Field & Walue

Name

Description

Law type [TPS / Simple periodic te

Lambda 1E-6

Gamma -

o]

™ C

To 0

Period 760*5

oK | cancel | Help |

alow to hide columns that are not editable for the laws and to display columns that are editable.

4.15. Document properties / Track change / Images management

File- Document properties menu enable to save information about document: name, version, comment, ... These
information are available in General tab.

Document properties @

[ General | Modifications | Pictures

File : ClUsers\cvinuesalGRIF\2016\Tree\Fault-Tree 1 jtr

Mame: |MySystem_xYZ |

Version : [2.0 |

PID:  [PID123456789 |

Author: [cvinuesa |

Date: |07 March 2016 |

Description
Safety loop with 3 sensors

| OK I Cancel | Help

M odification tab enablesto save A history of the modifications.
There are two different ways to save modifications:

» At each saving by checking: Modification track when saving dans Tools - Document (or Application)
options.
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GRIF - Medule
Options
Modification tracking when saving: O
| OK | Cancel | Help
. . . L . . . Fl
When the user wants directly in M odification tab of the properties using the button ..
Document properties
General | Modifications | Pictures
Date User Modification description Version
20151113 )
19:03:20 cvinuesa Model for draft report rev 0 0
20151119 )
09-34:99 cvinuesa Model for draft report rev 1 1
| oK cancel | Help |

Images may bevery useful to represent sub-system. GRIF 2022 enablesto saveimagesthat can be used in different

parts of software (groups, prototypes, ...). Images management is made in | mages tab.
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Document properties @

[ General | Modifications | Pictures

oy (X
Description File
Compressor.jpg Compressor.jpg
Power_Generator jpg Power_Generator jpg

| OK I Cancel | Help |

To add anew pictureinto document, use i~ icon. A double click in File column enables to select a picture (jpg,
gif or png). A double click in Description column enables to give a name or a description to selected image.
Once in document, picture can be linked to a groupe with Group - Pictur e change menu.

Images are saved inside document, pay attention to picture size. Because images are inside document, you have
to re-add picture if pictureis modified erternaly.

4.16. Compare 2 documents

This function is accessible using File/ Compar e 2 documents. The following window appears:

Icon = enables |oadi ng of the files to be compared.

Click on to launch the comparison.

Difference can be sorted using 3 criteria: internal key, external key or name for nodes

» Internal key enumerates the differences according to internal elements of the model for example identifier,
creation index, etc...

» External key differentiates elements according to the names of the elements of the model.

» Name for nodes differentiates nodes according to their names. The external key comparison will be used for
others elements.

Colour signification is:

@ element isidentical;
* @: dement is added:;

* O: element is modified:
» : element is deleted.
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4.17. Files of the documents

It is possible to associate external file using File - Files of the document menu.

-
= Files of the document

o= DEPSSST

A—
Mame Description Path Type Size Synchronization.. Status
02-Club-GRIF-20...|Presentation des nouve... |Z\Presentations\Clubs-GRIFWCIUD-GRIF-2017\.. |Presentation 66,9 Ko 110617

Club-GRIF-2017-...

Programme du Club GR... |Z\Fre

ntations\Clubs-GRIF\CIub-GRIF-2017\.. |Spreadshest. 11,9 Ko 11617

Club-GRIF-2017-...

Nouveautés a présenter... [Z/\Presentations\Clubs-GRIF\CIub-GRIF-2017\ . |Spreadsheet. 30 Ko 11617

b 3

The following icons alow to:

* @ reloadfiles;
* @ openfiles;

*w open directory wherefile is saved.

4.18. Hypothesis

In the datatable, in Hypothesistab, it is possible to follow-up and track the studies hypothesis.

[ Assumptions ¢} Simulation

< T B L g
Name Description Information Proc... Proce... File
Producti... [Wells producti... ] [10/5/18 v
RepairCr... |Several feams ... [ ] 7

{as] Properties of '‘Assumptions’ - ProductionProfile X
Number 1

Name (D Automatic ) ProductionProfile

Processed

Processing date 510;05;2013

--- Profile.xlsx |
Description

Wells production profile

Information

OK Cancel _ Help

This table enables to take into account the study hypothesis and add file or date to indicate that this hypothesis
is taken into account.

4.19. Picture Anchor

It's possible to anchor a picture in the background. use the action Pictur e of the Tool barre.
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Thefollowing screenisdisplay :

It's possible to select a specific picture that is display in background. To anchor the picture, with aright click,
select the Anchor action. It's possible to change the picture with the Pictur e change action:

|
3 cut cx

|
|
|
|
|
|
: i Copy ctic
: 1 Remove Supprimer
|
, Aa Display settings »
: Picture change
i & Anchor
|
i Gh olue »
| Position »
. Move to page ...
o ol pag
(% Properties AREntrée

To unanchor the picture, with aright click, select the Un-anchor action :
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5. The parameters

It is possible to create constants which can be booleans, integers or reals. These parameters can then be used for
the configuration of different elements of the model (laws, events, transitions, ...)

5.1. Creation

The tab Parameter s enables the user to define his parameters.

I Parameters 5]
Domain Mame = Description Value Add-ons Add-on details|
Float DC Ex i i 083 Parameters rex1 (id: 8)
Float Gamma Ex Parameters rex1 (id: 7)
Float Inspection Ex Parameters rex1 (id: 10)
Float Lambda Ex Parameters rex1 (id: 1)
Float Lambda2 An Parameters rex1 (id: 4)
Float Lambda_PT Ex Parameters rext (id: 2
Float Lambda_SDV Ex Parameters rext (id: 3
Float Mu Ex Parameters rex1 (id: 5
Float Mu_2days Ex Parameters rex1 (id: 6
Float Prodhax Exa e of production Parameters rex1 (id: 9
Name | Location
Repair |Page 1

The toolbar enables to do basic operations of the data tables(Section 1, “Description of the Tables’). The button
"New" opens the window to create a parameter :

Variable/Parameter creation
| B
Name lLambda |
voman -
Dimension  |Other '~
owe i3 -
[ o | cmea | wew

A parameter has a hame, a definition domain (Real, Boolean, Integer), a value and a dimension (Failure rate,
probability, time, factor, ...) which allow to specify the parameter. Thistyping is at this moment informative.
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Others additional fields are available in the parameters' table.

Unit

enablesto define an unit of the parameter

Uncertainties

Activate
uncertainty

enablesto define the parameter as an uncertainty law

Law

enables to define the uncertainty law. The law is editable and taken
into account only if Activate uncertainty is selected in the parameter.
Theuncertaintieslaws are detailed here Section 8.3, “ Uncertaintieson
the parameters’

Macro

if the parameter is defined by an uncertainty law, and if two events
use this same parameter, then the user can choose to use the same
uncertainty value for the two events, (Macro unselected) or values
distinctly computed (M acr o selected).

Add-On

enables to define the parameter by a GRIF add-on
Risk is delivered by default with 2 add-ons for the parameters :

Parameters database : is an add-on which enables the user to get
the data of his parameter in a database or in a CSV or Excel file.
This database is more detailed in this section Section 12, “Database
of parameters’.

Beta (61508) : is an add-on which enables the user to calculate the

value of his parameter () from a set of questions defined by the IEC
61508-6 Table D.1 standard - for the captors and finals elements.

Add-on details

givesasynthesis of the data defined by the add-on. A double-click on
the cell enables the user to modify its definition.

Par ameter s database

Database

Displays the database name containing the parameter.

Identifier

Displaysthe identifier of the datain the database.

Update

Displaysthedate of the last update of the parameter from the database.

Beta (61508)

MooN

Define the configuration of the system (in functional logic) to use to
calculate the beta.

Beta

Displays a button allowing to modify the choices made in the Table
D.1 of the standard |EC 61508-6
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6. Attributes

6.1. Creation

The attribute tab enables the user to create attributes that are used to qualify elements defined on system.

Mumber|

Mame =

3

attribut3

=
hj Properties of 'Attributes’ - Zone

Frice

1

Vendor

Number 3

Name ( [_] Automatic ) Zone

Domain String

Default value

Description

Types of data
All types of data which allow to use this attribute.

[] Events

[] Parameters

[] Barriers

Constraint on value

Enumerate | Interval

The attribute properties are the following ones:

* name;
e domain;
default value;

e constraint.

type of data: to choose where apply the attribute;

The domain type can be of the following values:

» boolean: Thiskind of attribute is a boolean;

* integer: Thiskind of attribute is used to affect an integer value;
« float: Thiskind of attribute is used to affect afloat value;
 string: Thiskind of attribute is used to affect a free text.

In Constraint field, user can enter aconstraint on the attribute to ensure the proper use of the attribute in the model.

In addition, the attributes of float or integer type have a Constraint type Enumerate or Interval.

6.2. TODO CELINE

TODO CELINE
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7. Help with common cause failures

To facilitate the creation of model, the Risk module enables the creation of CCF (Common Cause Failure), and
tolink alogical entity(Event, Block) to one or more common cause failures. CCF are available in the data table.
Thereisno graphical entity associated with CCF. Thelogical entity associated with an active CCF are graphically
marked by ayellow flash:

Sensors_FSH002_Failure SensorsFailures

Sensors_FSHO03_Failure

7.1. Creating a CCF

The creation of anew CCF is possible in different ways:

1. click Add button on table data,
2. Use the contextual menu on logical entities: CCF - Add new CCF
# Cut

[ Copy

Paste and renumber

s ]
I o T

il Remove Delete

Aa Display settings
E Glue

Position

&5 Align

& Align and distribute

v v v w v

Linking to new CCF
Linking to an existing CCF
Unlinking CCF

W
:

Initiator »

Watched elements k

_ Curves »

Start law preprocessing

Edit attributes
EEH Multiple changes »
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7.2. Editing a CCF

Y ou can edit the properties of a CCF in different ways:

1. Double-Click on acell of the CCF table, and edit.

2 Use the contextual menu on atable raw and click on ﬂ
[ # ccF

MNum...| MName Description Type Fact.| Law |Impac..|Enable Color
1 CCEd Rota Tots| [0.05] |-
. Call hierarchy A+
Merging data

-

EEH Multiple changes
4 Find/Replace ’
<8 puplicate

¥ Remove

‘' Edit AltEntrée

A configuration window opens:

Number 1

Name ( [v] Automatic ) CCF1

Type Beta-Total -

Description Beta-Total
Beta (Standard)
MGL (Multiple Greek Letter)
Alpha factors - Non-staggered testing
Alpha factors - Staggered testing
Phi factors

f Factors r Impacted elements | BFR

Beta |D.05
| 0K I Cancel Help

Several types of laws are now possible for a CCF:
1. The beta-total law: Beta parameter is applied to the laws of concerned components.

Singularities:
a. A component can be concerned by several CCF using beta-total law.
b. The sum of the beta set on the CCF must be strictly less than 1 for a component.
¢. The supported laws for a component are exponential, constant and test-periodic.
2. The beta (Standard) law: The laws of the components are replaced by the law defined by the CCF.

Singularities:
a. A component must be linked to only one CCF using beta law.
b. Laws of components are no longer used.
c. All laws are supported.
3. The Multiple Greek letter model: apply for agroup of n events.
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For agroup of n eventsthe aim isto have n - 1 factors p,, ... p.1. P« denotes the conditional probability that k
components of the group fail given that k-1 failed with2< k < n.

K
1
O = =g x || o) % (1= prsnd) %0
i=2

n—1
.y
4. TheAl phafactor model (NUREG/CR-5485): a isthe probability that when acommon cause basic event occurs
in acommon cause group of size m, it involves the failure of k components.

2 different testing mode are implemented:
 Staggered testing (components tested sequentially)

Qr =

1
m X oy X Q
k-1
» Non-staggered testing (all components tested simultaneously)
k
Qr = e X[—X—) x Q
(k—l) Zli-“i

5. The Phi factor: with amanual definition of the coefficients.

Q=D xQ

The sum of the ®,'s should equal 1.
6. BFR(Binomial Failure Rate): This method splits the faire rate (Atwood - 1986) in 3 different parts:
e intrinsic failure rate;
* lethaefailure rate (w);
» no-lethale failure rate (only some components are impacted with a p probability).

According to Nureg/CR-5485:

Q = Qinrrinsic T P-L+w

3 different implementations are included each given similar probability but different minimal cut sets. User
chooses the implementation in the calculation options:

Importance factors rMeantimes |/Dptions |
Probabilities | Frequencies r Minimal cut sets

BFR CCF generation; NUREGICR-5485 without concat fonction | -
Atwood 1986 Definition

NUREGICR-5485 with concat function
MUREGICR-5485 without concat fonction

» Atwood 1986 Definition:Events are generated according to Atwood definition (Intrinsic| Lethale | (Non-
lethale & constant p)).

» NUREG/CR-5485 with concat function: Events are generated in order to have results that are comparable
with NUREG/CR-5485. Extrem case are concatenate with concat function:
— individual failure with nonlethal failure of one component;
— lethal failure with nonlethal failure of al components.

» NUREG/CR-5485 without concat fonction: Events are generated in order to have results that are comparable
with NUREG/CR-5485. Extrem case are concatenate with OR gate:
— individual failure with nonlethal failure of one component;
— lethal failure with nonlethal failure of all components.

7. BFR 1SOTR12489 isavariant of the BFR CCF, from the standard 1SO/TR 12489:2013.
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In this CCF, the user has to enter its failure rate, common to the lethale part and non-lethale part, as well as
the Beta (Iethale and non-lethale).

The probability that the failure, within the non-lethal e Beta, isindependante (corresponding to the pinthe BFR
ccf) is given by this estimation figuring on the norme :

Ch
10.Cy

This CCF can not have less than four impacted elements.
8. BFR ISOTR12489 TOTAL isavariant of the BFR ISOTR12489.

Its functionning is the same as the BFR |SOTR12489 CCF. The only difference isthereis no law to enter : it
will directly create its own failure rate, from the laws of its impacted events, like the Beta TOTAL CCF. Its
impacted numbers must be higher than 4 here too.

J All parameters can be edited directly using the CFF table and a color can be associated of each CCF.

-4
F7 B
@ 1 Mumber & Mame Desc... Type Factors Law Impacted el..| Enable Color
H (I CCF1 Beta-Total 0 051 - Evt2 Evid Ev... v]
Ew;aoh . 2 CCF2 MGL (Multiple Greek Letter) TyPe |01, 0. [exponentia... [Evt2,Evt4,Ev... v
U(f‘,g=?)=' |3 CCF3 Alpha factors - Mon-staggeredt.. [[0.05, 0.1] exponentia...| Evi7 BEvi5 v]
Evi -
[+]
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8. Laws and uncertainties

8.1. Setting

Severa lawsare availablein the Risk module. Each of these laws has one or more corresponding parameters. Here
isalist of the different "types" possible:

* Probability: value between 0 and 1 inclusive.
» Rate: value greater than or equal to corresponding to afailure rate.
 Duration: value greater than or equal to 0 corresponding to aduration or to atime.
 Factor: value gtrictly greater than O.
» Natlnt: integer value greater than or equal to 0.
» Boolean: can take avaue of 0 or 1 corresponding to an option parameter.
 Other: any value.

In the remainder of this chapter, the parameter "types’ will be specified for each law.

By default, unit used in this moduleis the hour. it is possible to change the unit in Document options

Laws r O Events | E] Gates/Shortcuts | |-~ Curves |
Options Aa Graphics [ Digital format |
Apply modification factor on laws =
[Uni‘t choice for law parameters. ]
In this case, the unit can be specified in the laws parameters:
Law |TPS/ Simple periodic test ||

This law allows a component which fails to be
represented according to an exponential distribution
law and whose failure is found during a periodic te ...

Parameter(s)

Lambda (A} |12] T |l
Tau (1) 7.3E2 ‘n |v‘
T0 1 y |~

This option can be used with nammed parameters. In this case, unit is linked with the prameter when it creates
and depends of the dimension choosen by the user.

-

Variable/Parameter creation

Type
Name
Domain
Dimension
Unit

Value

——

|Lambda |
| - §
‘Rate ‘V| 1
Hour-* ‘v

Failure In Time
Hour-*

Day-"

Month-"
Year-"

User Manud

63/ 140



~e

TotalEnergies

8.2. Description of the laws

J A modifier factor can be applied in al the lawx by checking Apply modification factor on laws in
document options.

" Laws rOEvents i_@GatesIShorlcuts | |-~ Curves |
[ Options | Aa Graphics | Digital format

[Appw modification factor on laws - ]

Unit choice for law parameters. -

Once the option selected, afield appears in the events to inform the factor:

Law TPS | Simple periodic test ‘v|

This law allows a component which fails to be represented
according to an exponential distribution law and whose failure
is found during a periodic te ..

Parameter(s)

Lambda (A) |Lambda |n-*

Tau(T) ITest_Valve ] h

To ITest_VaIve | h
Apply a factor |U5| I

In this case, the law is defined by:
Q(t) = factor = Qref(t)

8.2.1. UNDEF / Undefined

This law used as default law indicates as user, with an error message in the computation launching, that default
law was not changed.

8.2.2. CST/ Constant law

Thislaw hastwo parameters: the probability g and theinconditional failure ratew of the event. Whatever thetime,
the probability of the component failing is constant.

Parameter:

* ( (Probability)
» w (Inconditional failure rate)

Thelaw is defined as follows:

O)=gq

Thislaw generally correspondsto the case where the only failure considered for the componentsisthat of arefusal
to change state (e.g.: Failsto start/stop, etc.).

8.2.3. EXP / Exponential law

Thislaw only has a one parameter: the component's failure rate (supposed to be constant over time). It describes
the timeinterval before the first failure for a non-repairable component.

Parameters:

User Manud 64/ 140



L

TotalEnergies

e Lambda (Rate) = failure rate

Thelaw is defined as follows:

O =1-¢"*

Thislaw iswidely used sinceit isamost the only one to make it possible to obtain analytical results. In addition,
it describes the lifetime of a non-repairable component very well (at least when there are a large number of
components) when the component is no longer young.

8.2.4. EXPD / Dormant exponantial

Thislaw isused to model the dormant eventsin amore precise way than with a simple dormant law. It has three
parameters: the failure rate of thecomponent (supposed constant during the time), the test periodicity and the
mission time. This last parameter is not seizes by the user. It corresponds to the last wanted calculation.

Parameters:

* Lambda (Rate) = failurerate
» Tau (Duration) = test period (time interval between two consecutive tests)

» Tmax (Time) = mission time (i.e. t maximum for all t to calculate) This parameter is automaticcally generated
according to the last computation time.

The law is defined as follows:

Q(t)=1-exp=?*t siTmax 2>t

—A % _T t .
Q(t)=1-exp Tmax siTmax<t

';)] Results can be different when step by step calculation is made due to the fact that mission time is the
- maximum time calculation).

8.2.5. IND / Unavailability law

This law describes the behaviour of a component (repairable or not), with (or without) failure to start, using
exponential expressions. It generalises the exponential law with the L ambda parameter (failure rate).

Parameters:

» Gamma (Probability) = probability of initia start failure (at t = Q)
» Lambda (Rate) = failure rate
e Mu (Rate) = repair rate

Thelaw is defined as follows:

A A—vyv(A+ « o G

Q(t):A+p_ A+u

The Gamma and Mu parameters are optional. Depending on the case, they can be zero.

« If the component is not repairable, set Mu to zero.
* |f the component cannot fail to start, set Gamma to zero.

.;j] Thefailureto start is only taken into account at t = 0.
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8.2.6. WBL / Weibull

Thislaw hasthree parameters: alpha, beta and t0. It describesthe behaviour of acomponent whichisnot repairable
and which doesnot fail to start. Itsspecific featureisthat it takes account of the component'syoung and old periods.

Parameters:

» Alpha (Time) = scale parameter
» Beta Factor) = shape parameter
* TO (Time) = location parameter

Thelaw is defined as follows:

174

i
r—t
O@t)y=1-exp —( O]

The significance of thislaw is that new distributions can be tested by varying the beta factor:

 If Betaislessthan 1, the failure rate decreases and the law then allows the period when the component is young
to be taken into account.

 If Betais greater than 1, the failure rate increases and the law then allows the component's ageing period to
be taken into account.

» If Betaiseqgual to 1, the Weibull law is equivalent to the exponential law.

8.2.7. WBP / Weibull periodic

Thislaw followsthe samelogic asthe classic Weibull law. It also makesit possible to take into account exclusively
periodic preventive maintenance.

Parameters:

» Ageat t=0 (Time) = Virtual age of the component at the initial time.
Scale parameter (n) (Time) = Failure rate scale parameter
Shape parameter () (Factor) = Failure rate shape parameter

» TO (Time) = First date of preventive maintenance
e Maintenance period (T1) (Duration) = Duration between two preventive maintenance

Efficiency (a) (Factor) = Preventive maintenance efficiency (age reduction factor)
* ARA modéd (0 or 1) = Age reduction model:
~ 0 : To use an ARAx model Following preventive maintenance (with or without induced corrective

maintenance), the age of the component is reduced by afactor a.
— 1 : To use an ARAL1 model Following preventive maintenance (with or without induced corrective

maintenance), the age of the component taken since the last preventive maintenanceis reduced by afactor a.

» Coeff. applicableto thefailurerate (Factor) = If x is the coefficient, the scale parameter will be multiplying
by x"(-Ubeta)

The definition of the law is as follows:

Either (8) = "age reduction” parameter of the failure rate (in time units) cal culated according to the specified ARA
model.

h(t) = ﬁﬁ- (t—6)F1
n
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General assumptions of the age reduction model:

* Nofailureis present at theinitial time.

 Failures are only detected during preventive maintenance

 All failures are detected at each preventive maintenance

» Thefirst preventive maintenanceis carried out at TO

» From TO, preventive maintenance is carried out periodically, depending on the period T1

» Theduration of preventive maintenanceis negligible.

 If afault is detected during preventive maintenance, it is repaired immediately (the duration of corrective
maintenance induced is negligible).

8.2.8. WBP10 / Weibull periodic (10 parameters)

Description This law, like the Weibull law from which it is derived, makes it possible to model the
component's young and old periods.

It also makesit possibleto takeinto account periodic maintenance with adifferent rejuvenation
model between preventive and curative maintenance.

Parameters e Ageat t=0 (AgeVO0) (Time) = Virtual age of the component at the initia time.

Scale parameter (n) (Time) = Failure rate scale parameter

Shape parameter (3) (Factor) = Failure rate shape parameter

e TO (Time) = First date of preventive maintenance

e Maintenance period (T1) (Duration) = Duration between two preventive maintenance

« Aramodel of preventive maintenance (Mp) (0 or 1) = Age reduction model of preventive
maintenance:

~ 0: Tousean ARAc model. Following preventive maintenance, the age of the component

is reduced by afactor ap.
— 1:Tousean ARA1 model Following preventive maintenance, the age of the component

taken since the last preventive maintenance is reduced by afactor ap.
Efficiency of preventive maintenance (ap) (Factor) = Preventive maintenance efficiency
(age reduction factor)

« Aramodd of corrective maintenance (Mc) (0 or 1) = Age reduction model of corrective
maintenance:

~ 0: To use an ARA. Following corrective maintenance, the age of the component is

reduced by afactor ac.
— 1:Tousean ARA1 model. Following corrective maintenance, the age of the component

taken since the last preventive maintenance is reduced by afactor ac.

Efficiency of corrective maintenance(ac) (Factor) = Corrective maintenance efficiency
(age reduction factor)
« Coeff. applicableto the failure rate (Factor) = If x is the coefficient, the scale parameter
will be multiplying by x"(-1/beta)
Definition
n = number of preventive maintenances carried out before timet.
ift<TO, n=0
ift>=TO, n=1+integer part of (t- TO)/T1

Age(t) = component age reduction function.
Thisvalueis calculated according to the formulas described in the following subsections.

h(t) h(t)=%-Age(t)ﬁ_1

Q) sit<Ty : Q(t)=1-efghuadu

t
sit= TO : Q(t) = ]_-e‘fTO_Hn_l)Tlh(ll)dll
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w(t)

Text syntax

XML syntax

w(t) =h(t) (1-0(1))

"Weibull-periodic' '(' [expr]AgeV0 ',' [expr]eta ',' [expr]beta
[expr]tO '," [expr]tl '," [expr]np ',"' [expr]al phap
[expr]nt ',"' [expr]al phac ',"' [expr]l|anbdaCoeff ', tine ')’

I

"Wei bul | -periodic' [expr] AgeVO [expr]eta [expr]beta
[expr]tO [expr]tl [expr]np [expr]al phap [expr]nt [expr]al phac
[ expr] | anmbdaCoef f

<extern-functi on nanme=' Wi bul | - periodic' >
[expr] AgeVO [expr]eta [expr]beta [expr]tO [expr]tl [expr]np
[expr] al phap [expr]nt [expr]al phac [expr]| anbdaCoeff tine
</ extern-function>

8.2.8.1. Weibull-periodic (10-parameter) age reduction models

General
assumptions

ARA1 model

ARAo model

* Nofalureis present at theinitia time.

« Failures are only detected during preventive maintenance

« All failures are detected at each preventive maintenance

» Thefirst preventive maintenanceis carried out at TO

« From TO, preventive maintenance is carried out periodically, depending on the period T1

« If nofailureisdetected during the preventive maintenance, only the preventive maintenance
effectiveness applies (depending on the model selected).

« If afailure is detected during preventive maintenance, only the corrective maintenance
effectiveness applies (depending on the model selected).

 Preventive and corrective maintenance times are negligible.

As aresult of maintenance (preventive or corrective), the age of the component taken since
the last preventive maintenance is reduced by a factor of a. If a failure is detected during
preventive maintenance, the model selected for corrective maintenance applies with a = ac,
otherwise the model selected for preventive maintenance applies with a = ap.

NOTE: for the first preventive maintenance, it is the age of the element taken since tO which
is reduced by afactor a.

As aresult of maintenance (preventive or corrective), the age of the element is reduced by
afactor of a. If afailure is detected during preventive maintenance, the model selected for
corrective maintenance applies with o = ac, otherwise the model selected for preventive
maintenance applies with a = ap.

NOTE: the model selected for preventive maintenance may be different from the model

selected for corrective maintenance (Mc # Mp).

8.2.8.2. Weibull-periodic (10-parameter) modeling algorithm

t=0 n=0
Age*=Age,
0<t<T, Age(t) =Age*+t
t=T, n=n+1
Age*=Q(Ty) [Age* (1—ag (1- M¢)) + Ty (1—ag)]
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+ (1= Q(Tp)) [Age* (1-ap (1- Mp) ) + Ty (1- ap)]

Begin loop
THN-DT, St < Tg+nT, Age(t) =Age*+t—(To+(n—1)-Ty)
t=T,+nT, n=n+1

Age*=Q(Ty+n Ty)[Age* (1—ag (1- M¢)) + Ty (1- a;)]

+ (1= Q(To+n-Ty))[Age* (1-ap (1- Mp)) + T1- (11 ap)]

Return to beginning of loop

8.2.9. WBD / Weibull with detected failures

Model whose failure follows a classical Weibull law and whose repair begins as soon as the failure appears and
follows an exponential law with parameter Mu.

Parameters:

» Ageat t=0 (Time) = Virtual age of the component at the initial time.
* Scale parameter (n) (Time) = Failure rate scae parameter

* Shape parameter (B) (Factor) = Failure rate shape parameter

e Mu = Repair rate

 Coefficient applicable to the failure rate (Factor) = Given a coefficient x, multiply the scale parameter by
X (- 1/ beta))

General assumptions :

» Nofailureispresent at the initial time.

 All faults are detected online (i.e. immediately).

*» Repairs begin as soon as faults appear.

* Repairs cause downtime.

» There are no other causes of downtime than repairs.
e Therepairs have no effect on the age of the element.

The definition of the law is as follows:

b
=L (1 + AgeVp) ™!
0P

- 4 B
(s ! _<«\+Agevu>/+,w\_ (Aset)
Q(t)=1—e( " ) ”‘T.[u.</e g ldx )+ e\
0

8.2.10. TPS / Simple Periodic Test law

Thislaw allows acomponent which failsto be represented according to an exponential distribution law and whose
failure isfound during a periodic test. The repair is then carried out instantaneously.

Parameters:

e Lambda (Rate) = failure rate
e Tau (Duration) = test period (time interval between two consecutive tests)
e TO(Time) = date of first test
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The law is defined as follows:

- i 1<,

o) = |
1— e—ﬁ{lf—fu |1110(l:] otherwise

Hereisasmall graph representing the different phases of the component's "life":

TEST TEST TEST
t=0 To t=TO Tau t=Tau +TO Tau t=2Tau + T0
operation operation operation
(law exp(M))

:j Thislaw isasimplified version of the"TPC / Full Periodic Test" law.

8.2.11. TPE / Extended Periodic Test law

Thislaw allows acomponent which failsto be represented according to an exponential distribution law and whose
failureisfound during a periodic test. The repair phase is then modelled by an exponentia of the Mu parameter.

Parameters:

e Lambda (Rate) = failure rate

* Mu (Rate) = repair rate (when the failure has been found during a test)

» Tau (Duration) = test period (time interval between two consecutive tests)
e TO(Time) = date of first test

Hereisa small graph representing the different phases of the component's "life":

TEST TEST TEST
t=0 To t=TO Tau =Tau +TO Tau t=2Tau + TO

operation \ operation \ operation
(law exp(A))
repair repair
(law exp(p))

:j Thislaw isasimplified version of the "TPC / Full Periodic Test" law.

8.2.12. TPC / Full Periodic Test law

This law allows a periodically tested component to be represented as completely as possible. There are many
parametersin play.

Parameters:

» Lambda (Rate) = failure rate during operation or on standby

Lambda* (Rate) = failure rate during the test

Mu (Rate) = repair rate (once the test has shown up the failure)

Tau (Duration) = test period (time interval between two consecutive tests)
Theta (Time) = date of first test (ignore parameter value: Tau)
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« Gamma (Probability) = probability of failure due to starting the test (ignore parameter value: 0 = starting the
test does not cause afailure)

» Pi (Duration) = duration of test (ignore parameter value: 0 (instantaneous test))

* X = (Boolean) indicator of component availability during the test (O = component unavailable during the test;
1 = component available) (ignore parameter value: 1 = available during the test)

» Sigma (Probahility) = test cover rate (probability that the component failure is detected during the test) (ignore
parameter value: 1 = the test covers all the possible failures)

» Omega 1 ((Probability) = probability of forgetting to reconfigure after the test (ignore parameter value: 0 =
no reconfiguration problem)

» Omega 2 ((Probability) = probability of forgetting to reconfigure after the repairing (ignore parameter value:
0 = no reconfiguration problem)

J the "ignore parameter value" is the value to type if you want parameter to do not affect component
' availability.

Hereisasmall graph representing the different phases of the component's "life":

TEST TEST
t=T0 t=TO+m t=Tau+T0 t=Tau+T0O -+

operation operation operation
(law exp(M)) \ \
repair repair
(law exp(p))

8.2.13. TPC/ Full Periodic Test with defined times
This law is the same as the Full Periodic Test law with 11 parameters (see above). The differenceisin times of

tests. This law does not have Tau or Teta, but there is a Times of tests parameter where you can specify the
times the tests will be made.

8.2.14. NRD / No Recovery Before Delay law

This law takes two parameters: arepair rate Mu and a delay Delay. For non repairable components, it gives the
probability of not succeeding to recover the component before a delay Delay.

.;j This law does not depend on thetime, it is a short version of a constant law.

Parameters:

* Mu (Rate) = repair rate
 d (Duration) = recovery time

Thelaw is defined as follows:
O(t)y=e™

8.2.15. GLM / GLM Asymptotic law

This law is a variation of the "IND / Unavailability" law. It corresponds to the probability of a "IND /
Unavailability" law computed at t = infinity.

.;j This law does not depend on thetime, it is a short version of a constant law.
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Parameters:

* Lambda (Rate) = failure rate
* Mu (Rate) = repair rate

The law is defined as follows:

(%

o=

A

A+ u

8.2.16. DOR / Dormant

This law has three parameters: a failure rate, a mean repair time and a delay. In addition, it does not depend on
the time.

Parameters:

e Lambda (Rate) = failure rate
* MTTR (Duration) = average repair time
e d (Duration) = delay

Thelaw is defined as follows:

—ad 2
Jd—(1—e Y+ AMTTR (1= )

o) = 7
Ad+AMTTR.(1-e )

8.2.17. CMT / Constant mission time

Thislaw isasimplified case of the "IND / Unavailability" law. It corresponds to an exponential law with afixed
time given as parameter.

J This law does not depend on the time, it is a short version of a constant law.
.;j] The parameter Q is optional.

Parameters:

e Lambda (Rate) = failure rate
* T (Duration) = mission time

* Q (Probability) = optional law

The law is defined as follows:
O = O+l-e™

8.2.18. EMP / Empiric
This not actually en law, you must enter probability and failure rate in a tableau according to the time.

|\ If you ask for computation a times which are not in the table, the value will be interpolated according
' to other points.
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8.2.19. MKV / Markov model

Thislaw usesaMarkov graph asdefinition. Select the path of the jmafile. In order to do Boolean computation, you
need to do apreprocessing of thelaw. The preprocessing automatically start Markov modul e and retrieve necessary
values. It can be done with aright-click on the object having the law, or in Data and computations menu.

8.2.20. MKVM / Markov matrix

Description This law alows the use of a monophase Markov graph defined according to its transition
matrix. Its use does not require precal culations.

This matrix is stochastic :

* OGj)P>=0
*OiyPR=1
Parameters Number of states (n) : Number of matrix states
Transition matrix : n*-size vector of P;, the probability of moving fromi to

Probability at t=0 : n-size vector of probabilities at t=0 for each state
Availablity : n-size vector of availabilities for each state (O=unavailable, 1=available)

Example Consider the following transition matrix:
State 1 State 2 State 3 State 4 State 5 State 6
- 2.1E-5 0 0 0 0
0 - 1.8E-5 0 0 0
0 0 - 15E-5 0 0
0 0 0 - 1.2E-5 0
0 0 0 0 - 9E-6
0 0 0 0 0 -
The following probabilities at t=0:
State 1 State 2 State 3 State 4 State 5 State 6
1 0 0 0 0 0
The following availabilities:
State 1 State 2 State 3 State 4 State 5 State 6
1 1 1 1 1 0

The textual syntax to use will be:

mar kov-matri x(ti ne(), 6,

rProoooo0o
o

The equivalent markov graph that will be generated will have the following form:

./ 2.1E-5 \‘.( 1.8E-5 \.( 1.5E-5 \A‘ 1.2E-5 \r 9E-6 \‘6>
N1 N2 N3 N4 N5 N6

prob =1.0 prob = 0.0 prob = 0.0 prob = 0.0 prob = 0.0 prob = 0.0
eff=1.0 eff=1.0 eff=1.0 eff=1.0 eff=1.0 eff=0.0
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time

[ expr] nbSt at es

[expr ... expr]P;
[expr ... expr]init
[expr ... expr]avail

</ ext ern-function>

<extern-functi on nanme=' markov-matri x' >

Textua syntax

extual sy "markov-matrix' ‘(' tine ' [expr]nbStates '
[expr "," ... "," expr]P; '
[expr "," ... "," exprlinit '
[expr "," ... "," exprlavail ")’

XML syntax

8.2.21. Redundancy laws

GRIF 2022 offersseveral functionsto cal culatethereliability and the availability of aset of elementsin redundancy
m among n. These functions generate a single-phase Markov graph to perform the calculations. The generated

transition matrix is accessible using the Transition matrix button displayed below the parameter entry.

B! Properties of ‘Events’ - Evt1 X

Number

Name ( [¥] Automatic ) Ewt1

Description

| General | Attributes Advanced...

Law |RA/ Active Redondancy [ GRIF - Fault-Tree Module

Architecture describing a redunda

elements among N. In active redul 9E5

active simultaneously but only M

4E-5

Parameter(s)

3E-5

>
M 3 [

Availablity : KO
Probability at t=0 : 0

N 5
Lambda On (AON) |1E-5

Lambda Off (A\OFF) 1E-8

Use rate (a) 1 | OK | Cancel

Help

Gamma () 0

Transition matrix

Type <> Undeveloped | Elementary event | ¥

OK l Cancel Help

The available states are shown in green, the unavailable states in red. By tooltip on the states, we can also display
theinitial probability of each state.

8.2.21.1. RA / Active Redundancy

Description

Parameters

Albizia offers several functions to calculate the reliability and the availability of a set of
elements in redundancy m among n. These functions generate a single-phase Markov graph
to perform the calculations (cf. Section 8.2.20, “MKVM / Markov matrix”).

In active redundancy configuration, the n elements are active simultaneously but only m

elements are necessary to ensure the mission.

M : Number of functional elements required to perform the function,

N : Total number of items available,

Lambda On (AON) : Element failure rate when the equipment is turned on,
Lambda Off (\OFF) : Failure rate of an element when the equipment is switched off,
Alpha () : The use rate a corresponds to the operating time of equipment over the total

time of the mission.
Gamma (I) : Probability of failure on demand.
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Definitions

Transition matrix

Textua syntax

XML syntax

)\Active =a * )\ON + (1‘ (X) * )\opp
At t = 0 the probability of being in the nominal stateis1- I

At t = 0 the probability of being in the failure state (KO) isT
The"System KO" state is a state where the system is unavailable. The system is availablein

other states.

Nin
operation
0in fault

N-1in N-2in
operation | operation
linfault | 2infault

M+1in
operation
N-M-1
in fault

M in
operation
N-M in
fault

M-1in
operation
N-M+1
in fault
System
KO

Nin -
operation
Oinfault

N * )\Active

N-1in
operation
linfault

- (N-1)

* )\Actwve

N-2in
operation
2infault

M+2)

* AAcllve

M+1in
operation
N-M-1
in fault

M +1)

* )\Active

Min
operation
N-M
infault

M * )\Active

M-1in
operation
N-M+1
infault
Systeme
KO

"markov-ra' ' ('

[expr] AOFF ',

time ', [expr]M"',"

[expr]a ',' [expr]l ")’

[expr]N ", '

[ expr] AON

time [expr]M [expr]N
</ extern-function>

<extern-function name=' markov-ra' >
[expr] AON [ expr] AOFF [expr]a [expr]l

8.2.21.2. RP / Passive Redundancy

Description

Parameters

Albizia offers several functions to calculate the reliability and the availability of a set of
elements in redundancy m among n. These functions generate a single-phase Markov graph
to perform the calculations (cf. Section 8.2.20, “MKVM / Markov matrix”).

In passive redundancy, the M elements necessary to ensure the function are active

simultaneously. The (N-M) elements are activated successively following faults.

M : Number of functional elements required to perform the function,
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Definitions

Transition matrix

Textua syntax

XML syntax

N : Total number of items available,
Lambda On (AON) : Element failure rate when the equipment is turned on,

Lambda Off (AOFF) : Failure rate of an element when the equipment is switched off,

Alpha () : The use rate a corresponds to the operating time of equipment over the total
time of the mission.

Gamma (I) : Probability of failure on demand.

A= Ancive = O * Aoy + (1- ) * Aoer

A* = Ao

At t = 0 the probability of being in the nominal stateis1-T

At t = 0 the probability of being in the failure state (KO) isT
The"System KO" state is a state where the system is unavailable. The system is availablein

other states.

Nin
operation
0in fault

N-1in

operation
lin fault

N-2in
operation
2in fault

M in
operation
N-M in
fault

M-1in
operation
N-M+1
in fault
System KO

Nin
operation
Oinfault

M)A*

MA+(N-

N-1in
operation
1linfault

MA+(N-
M-T)A*

N-2in
operation
2 in fault

MA+(N-
M-2)A*

MA+A*

Min
operation
N-M
infault

MA

M-1in
operation
N-M+1
infault
System KO

"markov-rp' ' ('
[expr] AOFF ',

time ',

[expr]a ' "'

[expr]M" "

[expr]l ")

[expr]N","

[ expr] AON

<extern-functi on nanme=' markov-rp' >

time [expr]M [expr]N
</ ext ern-function>

[expr] AON [ expr] AOFF [expr]a [expr]l

8.2.21.3. RDR / Redundancy with Reconfiguration Duration

Description

Albizia offers several functions to calculate the reliability and the availability of a set of
elements in redundancy m among n. These functions generate a single-phase Markov graph
to perform the calculations (cf. Section 8.2.20, “MKVM / Markov matrix”).

This configuration is characterized by an interruption of service in the event of failure of an
active element during the entire duration of the Treconf reconfiguration.
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Parameters M : Number of functional elements required to perform the function,
N : Total number of items available,

Lambda On (AON) : Element failure rate when the equipment is turned on,

Lambda Off (A\OFF) : Failure rate of an element when the equipment is switched off,
Alpha () : The use rate a corresponds to the operating time of equipment over the total
time of the mission.

Gamma (") : Probability of failure on demand.
Reconfiguration delay (Treconf) : Average switching time on one of the redundant elements

Definitions A = Aagive = O * Aoy + (1- 0) * Ao
A* = Ao
tr = 1/Treconf

At t = 0 the probability of being in the nominal stateis 1- I

At t = 0 the probability of being in the failure state (System KO) isT
The"System KO" state is a state where the system isunavailable. All "reconfiguration” states
are also considered to be states where the system is unavailable. The system is available in
other states.

Transition matrix 0| 1 2 3 4 2(N- 2(N-
M) M)+1

Nofailure: 0 -Imn | (N-
M)A*

Reconfiguration : 1 - tr (M-1)A+(N-
M)A*

Lossof 1 element : 2 - MA (N-
M-1)A*

Reconfiguration : 3 - tr

Lossof 2 -
elements: 4

Reconfiguration : S| (M-)AAF
2(N-M)-1

Loss of N-M - MA
eements: 2(N-M)
System KO': -
2(N-M) +1

Textua syntax
"markov-rdr' ' (' time '," [expr]M'," [expr]N"',"' [expr]AON

", [expr]ACFF '," [expr]a ',' [expr]l ',' [expr]Treconf ')’

XML syntax
Y <ext ern-functi on nane=' mar kov-rdr' >

time [expr]M [expr]N [expr]AON [expr] ACFF [expr]a [expr]l
[ expr] Tr econf
</ extern-function>

8.2.21.4. RER / Redundancy of Repairable Elements

Description Albizia offers several functions to calculate the reliability and the availability of a set of
elements in redundancy m among n. These functions generate a single-phase Markov graph
to perform the calculations (cf. Section 8.2.20, “MKVM / Markov matrix”).
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Parameters

Definitions

Transition matrix

Textua syntax

XML syntax

This configuration is characterized by the possibility of repairing an element taking into
account its MDT. This function considers only one repairer.

M Number of functional elements required to perform the function,
N Total number of items available,

Lambda On (AON) Element failure rate when the equipment is turned on,
Lambda Off (A\OFF) Failure rate of an element when the equipment is switched off,

Alpha (o) The use rate a corresponds to the operating time of an equipment over the total
time of the mission.

Gamma (") Probability of failure on demand,
MDT (Mean Down Time) Mean down time (detection + repair or standard exchange)
A= Ancive =0 * Aoy + (1- ) * Aoke
A* = Ao
u=1UMDT
At t = 0 the probability of being in the nominal stateis1-T

At t = 0 the probability of being in the failure state (KO) isT
The"System KO" state is a state where the system is unavailable. The system is availablein
other states.

0 1 2 N-M N-M+1

No failure: 0 - M)\+(N-M))\*

Lossof 1 m - MA + (N-

dement: 1

M-1)A*

Lossof 2 1] -

eements: 2
Loss of N-M - MA

elements: N-M
System KO : u -
N-M+1
"markov-rer' '(' time '," [expr]M'," [expr]N"',"' [expr]AON
[expr]ACFF ',' [expr]a ',' [expr]l ',' [expr]MOT ")

<ext ern-functi on nane=' mar kov-rer'>
time [expr]M [expr]N [expr]AON [expr] AOFF [expr]a [expr]l
[ expr] MDT
</ ext ern-function>

8.2.21.5. RRR / Redundancy Repairable with Reconfiguration Duration

Description

Parameters

Albizia offers several functions to calculate the reliability and the availability of a set of
elements in redundancy m among n. These functions generate a single-phase Markov graph
to perform the calculations (cf. Section 8.2.20, “MKVM / Markov matrix”).

This configuration is characterized by an interruption of the function throughout the duration
of thereconfiguration inthe event of failure of an active element, considering that the elements
arerepairable.

M Number of functional elements required to perform the function,
N Total number of items available,

Lambda On (AON) Element failure rate when the equipment is turned on,
Lambda Off (\OFF) Failure rate of an element when the equipment is switched off,
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Alpha (o) The use rate a corresponds to the operating time of an equipment over the total
time of the mission.
Gamma (I") Probability of failure on demand,
Reconfiguration delay (Treconf) : Average switching time on one of the redundant elements
MDT (Mean Down Time) Mean down time (detection + repair or standard exchange)
Definitions A= Aacive = 0 * Aon + (1- 0) * Aosr
A* = Ao
tr = 1/Treconf
u=1MDT
At t = 0 the probability of being in the nominal stateis1-T
At t = 0 the probability of being in the failure state (KO) isT
The"System KO" stateis a state where the system is unavailable. All "reconfiguration” states
are also considered to be states where the system is unavailable. The system is available in
other states.
Transition matrix ol 1 2 3 4 2(N- 2(N-
M) M)+1
No failure: 0 -IMmn | (N-
M)A*
Reconfiguration: 1 || - tr (M-1)A+(N-
M)A*
Lossof 1 element: 2|, - MA (N-
M-1)A*
Reconfiguration : 3 m - tr
Loss of 2 m -
elements: 4
Reconfiguration : LT (M-D)ARA
2(N-M)-1
Loss of N-M - MA
elements : 2(N-M)
System KO : m -
2(N-M) +1
Textual syntax
"markov-rrr' ' (' time ',' [expr]M"',' [expr]N"',"' [expr]AON
[expr]ACFF ',' [expr]a ',' [expr]l '," [expr] Treconf
[expr] MOT ")
XML syntax :
<extern-function name=' markov-rrr'>
time [expr]M [expr]N [expr]AON [expr]AOFF [expr]a [expr]l
[expr] Treconf [expr] MDT
</ extern-function>

8.2.22. OCC / Occurrences of failures

The Failure rate is calculated divided the numbers of observed failures by the observation period. The result is
aconstant law.

Parameters:

* Number of failures
 Period (Duration) = observation duration
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The law is defined as follows:

Q) = -

8.2.23. SIL / SIL level

This law corresponds to a constant law with parameter Q = 1x10"~='"
Q(t) = 1x10~GIL -9

8.2.24. RRF / Risk Reduction Factor

Thislaw corresponds to a constant law with a parameter Risk reduction Factor (RRF)

1
t) = ——
Q) = v
8.2.25. EXP / Expression
Law isdefined buy user with an Albiziaexpression that containstime(). An Albiziaexpression can contain several
operators and functions (*, +, -, /, gamma(), exp(), sart(), min(), pow(), sin(), ...).

Parameters:

* Q(t): expression to evaluate Probability (must contained time());
» w(t): expression to evaluate unconditional failure rate (must contained time()).

8.2.26. STO / Stored Electrical Component

Thislaw correspondsto a constant law for stored electrical components according to the functioning time and the
storage time on the mission time.

The result of the computation will be a constant probability calculated at the end of the mission.
Parameters :

e Lambda (rate) = failurerate

o Tf (Duration) = yearly functioning time

» Ts(Duration) = yearly storage time

» K (Rate) = reduction coefficient (functioning failure rate is equal to storage failure divided by this coefficient)
* %FMD (Ratio) = failure mode ratio

* mission time (Duration) = duration of the mission

Thelaw is defined as follows :

Q(t) — (1 _ e(—A.TTf.%FMD)) + (1 B e(—(%).TTs.%FMD))

User Manud 80/ 140



= ——

TotalEnergies

J Mission time is taken into account in the computation of total functioning time (TTf) and total storage
time (TTs) for the electrical component

TTf isdefined asfollows :

TTf =T bM

f= f'8760
and TTsis defined as follows :

TTs=T bM

$= 153760

Assuming the number of hoursin ayear is set to 8760.

8.3. Uncertainties on the parameters

For each probability law used in the moddl, it is possible to introduce an uncertainty on each of the parameters.
There are several laws available to model them:

e "UNIF/ Uniform";

* "NORM / Norma";

"NLOG / Lognormal";

"OBS/ Observation”;

* "OBS (#) / Periodic Observation" ;
* "GAM / Gamma";

» "BET/Beta’

* "TRI/ Triangular”.

e "HST / Histogram".

Using this method, it is thus possible to introduce the impact of the uncertainties on the data into the final result.

8.3.1. UNI/ Uniform law
This law has two parameters: and upper limit and a lower limit.
Parameters:

* a=upper limit
* b =lower limit

Thelaw is defined as follows:

(t=a)
(b—a)

o) =

8.3.2. NLOG / Log normal law
Thislaw has 3 parameters: the mean and the error factor and the percentage of confidence interval.
Parameters:

» Average(Mu) = The average
e Error factor = The error factor EF (= exponential (1.645* Sigma) for a 90% confidence interval)
» Confidenceinterval at = Percent of confidenceinterval (between O and 1)
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A random variable is distributed according to alognormal distribution if its logarithm is distributed according to
anormal distribution. The law is defined as follows:

.

: P e
Q(f)=l—!f(r‘)df fy=—e 7

Where Sigma.is equal to In(EF)/coef, where coef is the quantile of the normal law conresponding to the chosen
percentage (1.645 for 90%), and where Mu = In(E(X)) - SigmaA2/2

8.3.3. NORM / Normale
Thislaw has two parameters: the mean and the standard deviation.
Parameters:

e Mu=mean
e Sigma = standard deviation

Thelaw is defined as follows:

l B \

e
o2rm

(-1 |
26° )

oW =1-[fndi  F()=

8.3.4. OBS / Observation
Thislaw hastwo parameters.
Parameters:

* Number of events (N) = Number of events observed
» Observation duration (T) = Observation duration

The probability density function of this distribution is:

1k, T
f(T) = R t2 e 2
22T(5)
With'(z) = f0+°° t*“le~tdt the Gamma function

k represents the degrees of freedom.

In options, it is possible to choose the degrees of freedom

8.3.5. OBS (#) / Periodique Observation

Thislaw hasthree parameters, it isbased on F.Brissaud work publishedin Rel. Eng. Sys. Safety 2017 DOI:10.1016/
j-ress.2016.11.003

Parameters:

* Number failurerevealed (N) = Total number of failure observed
» Duration between 2 tests (#) = Inspection period
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e Number of proof tests (W) = Total number od proof tests.

Thisfunction is partly based on arandom number generator that uses a beta distribution (W-N + 1, N).

8.3.6. GAM / Gamma
The gammadistribution is atwo-parameter probability distributions: the shape parameter and the scale parameter.
Parameters:

» K = Shape parameter
°* Theta (6) = Scale parameter

The probability density of the gamma distribution is:

X
e
— k-1
fx)=x BT ()
. +co z—1 —t .
WithI'(z) = fo t*" e~ *dt the Gamma function

8.3.7. BET / Beta
The beta distribution is parametrized by two positive shape parameters: Alpha et Beta.

Parameters:

* Alpha (o) = Shape parameter

Beta (3) = Shape parameter

The probability density function for 0 < x < 1, and shape parametersa, B > 0is:

flxa,pB) = X@1(1 — x )B1

B(a,B)

1

B(x,y) =f t* 11— Y Ddt
0

8.3.8. TRI/ Triangulaire

Thislaw has three parameters : a minimum, a maximum et an optimum.
Parameétres :

* a=minimum

* b =maximum

e c=optimum

The law definitionis:

c—a

F =
b=a sed during Z testing

c

pi=Vlc—a)lb—a) .gradient between aand ¢
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p=V(b=¢)(b=a) . gradient between cand b

In propagation uncertainties:

Z randomly fired and equidistributed distributed between 0 and 1;

si Z=0
d=a
sinon
si Z<F,
d=a+p1w’7
sinon
si Z<1
d=b—p,N1-7
sinon d=5b

8.3.9. HST / Histogramme

Draw a random number between the minimal bound and the maximal bound, and return value corresponding to
theinterval containing the value. the law has as many parameters as desired bound.

The law definitionis:

» Bounds = bound of the value in the histogram.

« values = Vaue between two bounds. the two corresponding bounds are [A;B], where A isthe bound located in
the row before the current value and B the bound located on the same row of the value. The value on the first
row is aways empty, since the firts bound is used as the minimal bound of the value on the second row.

Parameter(s)

1%
Bounds ~ Value
0.0
03 1.0E-4
08 1.0E-5
1.0 1.0E-6

8.3.10. Consideration of the uncertainties
Uncertainties on parameters can be evaluated with 2 different ways:

* inthe configuration of the laws as described in the chapter Configuring the laws [17]
* inthetab of parameters. In this case, ff a same parameter isused in 2 events, the same uncertainty is considered

Todothat, first it is necessary to select the column Activate uncertainty and L aw using the columns manager.

44) Columns manager @

Select columns that have to be displayed and their order

[wIFName Ta
[v]Value =
[¥]Dimension
[|Description 1+
[Linked to
[ ]Last database +
[w] Activate uncertainty
[v]Law

[IMacro -

O Disable sorting data.
Data will be displayed in the order of creation

| 0K I Cancel Help
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After, in the tab of parameters, It is enough to choose or not to activate the uncertainties and the law will be
applied in Law column.

Parameters |

f

Mame & Value Dimension| Activate uncertainty

Lambda_Capteur 1.0E-6 Other v] |
Lambda_Vannes 5.0E-6 Other []
Mu_Capteur 0.125 Oihor [ ] ]
Mu_Vannes 0.1 Law choice E |
Periode_Test_Capteurs [8760.0 ||
Periode_Test_Vannes 4380.0( Law NLOG | Lognormal = |
Solver 5.0E-4 -

lognormal law UNIF / Uniform

Parameters) NORM / normal

(NLOG ! Lognormal

Average (p ) 0

Error factor 3

Confidence Interval at 0.9

ok | cancel Help

User Manud 85/ 140



TotalEnergies

9. Printing

For printing, you have several commands at your disposal in the File menu File:
» Page setup

* Print

* Savein RTFfile

Risk module enables to print Risk report to present the risk study carried out and not only a detailled print of the
file. Thisreport is available in the File menu then Create a risk report, in english or in french.

9.1. Page setup

The Page setup function enables you to choose the page orientation, the size of the margins, etc.
| £ Mise en page @

Papier

Taile : |iad vl

Source : [Séladmn automatique v]

Orientation Marges {milimétres)

©) Portrat Gauche: 254 Droite :  25.4

© Paysage Hatt: 254 Bas: 254

9.2. Print

The Print function enables you to export .pdf document pages. Graphics are exports in a vector graphics format
in order to scale it without deterioration. All data table and the results of calculations can be also exported. Here
isthewindow of configuration of the printing:
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& GRIF - Fault-Tree Module

|| Printing properties rPaqes rDala | Calculation | Files rO'lhers options |

Header

Print filename

[ | Company's logo
@® Align left O Align
Header's text

1

right

Print date

[ ] Print GRIF version

Body
Print border

|| Background

Watermark

Footer
['] Company's logo

Footer's text

r [¥] Print page number -

\| oK

Cancel

1. Printing properties

Printing properties tab gives the possibility of configuring what will be visible on al the printed pages. This
tab contains three parts: the header, the body and footers. Below here is an example which illustrates the various

zones on the PDF:
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(GRIF-Module-Tree-Practical-Work-SafetyLoop.jtr 31 mars 2015 - 17:19:44 )
HEADER

(
-

\Paga 3

FOOTER

L Page 1 sur185

Each of threetext fieldsis configurable. The user can so modify the police, the style, the color and the positioning
of thetext in the zone. He can a so configure the zoneitself by allocating a background color and aframe. A click-
right on the text field shows a contextual menu: Display settings
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& GRIF - Fault-Tree Module x Font setup x|
| Printing properties r Pages ’/ Data | Calculation | Files r Others optiens ‘ [ Font setup
Header | Fonttype Dialog |
Print filename [¥] Print date | Font size 64 vl
[ ] company'sloge ... ["] Print GRIF version |3t Regular |~
@® Align lefe O Align right | Color ]
Header's text = | Underiine
[ Preview
Body D l tl \I I
Print border [ Position
il 4 Horizontal atignment| = | & | =2 | .
Background ) Zoom: % e i
= ? 7 y W verticatatignment | [T | B Ip
Watermark = T = |
i / | Rotation j45.0 =
Aa Font for informatio%. r"**o;*’] S, Help
Footes i E Outline ... e .
. GRIF - Fault-Tree Module i freiin]
[] company's loge | ... Gl \{ ault-Tree
setup
Footer's text = - r
‘ Width
] Border color ' .
I L7_| Print page number
| First number1 ¥] Backaround color
= 3 (v Rounded corners
oK | Cancel H Help ‘ Prview
0K ! Cancel Heip i

Severa options are added:
» Print file namein the header at the | eft top.
* Print date in the header at the right top.

e Print a border in the graphic pages enables to bound visually the pages of graphs besides of the page of
printing. Warning: this frame can be in conflict with a possible frame defines in the zone of body of page

» Watermark enables to seize an image to be printed on a background with colors which will be limited. The
image can go out of the zone of body of page

* Print number of pagein the footer in the lower right. The first number can be chosen to start not at 1.

2. Pages

Pages tab enables to select the page will be printed.
GRIF - Fault-Tree Module x

| Printing properties rPages rData ‘ Calculation ‘ Files rOthersuptiuns

® Print whole document
© Print current page

© Print selection :

O cr hPartial j
= [
- []
[] select recursively the pages
oK | Cancel Help

» Print all the page: al the pages will be printed

» Print current page :only the current page will be printed.
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 Print selection : select pages and groups will be printed. Select recursively the pages optionisahelp in order
to select quickly sub-pages.

3. Data

Data tab enables to select date will be printed.
& GRIF - Fault-Tree Module X |

| Printing properties rPaes rDaza | Calculation | Files r0thws options |

Add / Remove table of data to be printed r_j XI

1:CCF [ 2 Events | 3: Gates rtl: Parameters |

Table's title |G ates |
a8
EIY
Number Name Description Page Shortcuts Results U(last)

SIF Failure

i»

|4

| OK || Cancel || Help |

Each sub-tab will represent a table in the PDF document. The title and the print order of these tables can be
modified.

By default all the types of dataare represented (one by sub-tab). The upper right buttons allow to add it or to delete
it. To note that we can print several times of the same data type in different tables. The data table can be filter
using the usual filter. The Column manager can be also used.

4. Calculation

Calculation enablesto select the calculation will be printed.

& GRIF - Fault-Tree Module X

| Printing properties rPages rData | Calculation | Files rOthersoptions |

Add ! Remove calculation results _"_J &

[ 1: WithoutPartialStroking | 2: default-Albizia |  3: default-Moca |

Select calculation |defau|t-AIbizia |"|

Title of calculation |defau\t—AIb\Z|a

Order |E|E|

| oK | Cancel H Help |

Each sub-tab will represent a part containing the various tables present in the results of the calculation. This part
has a modifiable title and order which is the order of printing of the various results.

By default all the calculation results are represented (one by sub-tab). The upper right buttons allow to add to it
or to deleteit.

5. Files

Files enables to select the files related to the document to print in appendix. Only txt, image or PDF files can
be exported.
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Bl GRIF - Fault-Tree Module X

| Printing properties rPages rData | Calculation | Files rOthers options

Select file to print in appendix.
Only txt, image or PDF files can be exported.

Name Description Path Type | Size|Sync. | Status|
L GRIE- C\Users\EmmanuelFargeas\.. \M odule|Spre...|318 B]11/2... |Up-t
| oK Cancel || Help
6. Others options
Othersoptions.
[ GRIF - Risk analysis module X

| Printing properties rPages rData | Calculation | Files rmhers options

Print table of contents [

Print modification tracking [

Print an index of graphic pages sl

Print Risk tables results i

Selection of the matrices to print Both -
Both
Current Risk

Revised Risk with new barriers

|| OK || Cancel | Help ‘

 print table of contents: Allowsto print the table of content of document, very useful for big documents.

» Print modification tracking: Allows, if the modification tracking optuion is selected, to print comment, author
and date of modifications for each saving.

» Print index of graphic pages: Allowsto print an index of graphic pages, very useful for big documents.

» Print Risk tablesresults: If checked, Allows to prints tables displayed Risk calculation.

» Selection of the matrix to print : Allows to print either both matrix of file or only "Current Risk" matrix or
"Revised Risk" matrix.

7. Example

To give an overview of a PDF printing:
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GRIF M Trme-Prae s Hors- Swbssy Lot fir

Trie Praclisl Work : Sty Locp)

31 mars 2015 - 1555048

[

FFDAvE(valveParied]

j

Primisd by GRIF softwan

Paga f ol 125

GRIF-Miule Trwe-Practca Hork-SatetyLoos it

et Pracisl Werk : Satly Lo

Events

31 mars 2015 - 185800

Desaription

Law

5

Sencor 1 Dangoras Undeiaciod

peciocic-iest 155 576150

Sensor 2 Dangorces Undeticted

periocic-teal 1E5 5705 0

Saner

conatan 551 5.8

Vabvs 1 Fai in Cicaa

VavaTusiPariod 0

vz

9.3. Save in RTF file

Valva 2 Fal To Clesa

pariodc tust SE.6 VaveTestParied 0

§
ekt

elelele
58 8
s lefe |

The Savein RTF file... function initially gives access to awindow called Printing properties. Then to another
caled Information . And thirdly, awindow is displayed allowing you to choose the folder in which the RTF file

isto be saved.

Printing properties

Print border

Print filename

Print page number

Print date

| oK

Cancel

Help |

When you select the Save in RTF file function, the first box to appear is that shown above. Y ou can then select
your preference: Print border, Print filename, Print page number and/or Print date.

Information

IE‘ Print current page,

[] Print whole document

[] Print current page with its subpages

Secondly, an | nfor mation window appears. It enables you to indicate whether you wish to print the current view,
print the current page or print the whole document.

9.4. Risk report creation

The function Create a Risk report enables to export realised Risk in PDF format. This function is available in
the File menu then Create a Risk report
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¥ PDF report (en)
PDF report (fr)

Create a Risk report
B Page layout ...

é Print ... Ctrl-p

Save in RTF file ...
Graphics are exports in a vector graphics format in order to scale it without deterioration. All data table and the
results of calculations can be also exported. Here is the window of configuration of the printing:

[&H GRIF - Risk analysis module X

| Printing properties r Others options |

Header

Print filename Print date
[] Company's logo  |...| [C] Print GRIF version
® Align left O Align right

Header's text =

Body
Print border

[] Background Zoom : %

Watermark =

Footer
[_] Company's logo
Footer's text =

- [¥| Print page number -

First number|1

‘ || oK Cancel Help |

1. Printing properties

Printing properties tab gives the possibility of configuring what will be visible on al the printed pages. This
tab contains three parts: the header, the body and footers. Below here is an example which illustrates the various

zones on the PDF:

User Manud 93/ 140



&

TotalEnergies

(GRIF-Module-Tree-Practical-Work-SafetyLoop.jtr 31 mars 2015 - 17:19:44 )
HEADER

(
-

\Paga 3

FOOTER

Page 1 sur185 )

Each of threetext fieldsis configurable. The user can so modify the police, the style, the color and the positioning
of thetext in the zone. He can a so configure the zoneitself by allocating a background color and aframe. A click-
right on the text field shows a contextual menu: Display settings

Severa options are added:

» Print file namein the header at the | eft top.

* Print date in the header at the right top.

» Print a border in the graphic pages enables to bound visually the pages of graphs besides of the page of
printing. Warning: this frame can be in conflict with a possible frame defines in the zone of body of page

» Watermark enables to size an image to be printed on a background with colors which will be limited. The
image can go out of the zone of body of page

» Print number of pagein the footer in the lower right. The first number can be chosen to start not at 1.

2. Other options

Other options enables to select items of the document to print
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H GRIF - Risk analysis module ®
§| Printing properties r Others options |

Selection of the matrices to print |Bnth | - |
H oK | Cancel | Help |

» Selection of the matrix to print : Allows to print either both matrix of file or only "Current Risk" matrix or
"Revised Risk" matrix.
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10. Calculations

.;j Once calculations have been run, the results are available in the lower part of the data entry zone (LOPA
zone) and under the Result synthesis tab for feared events.

Consequence rAttributes |

Node properties |, Result synthesis L

Current Risk
Average frequency (h™) 4 1892E-8

Used Matrix SAFETY (Severity key : Injuries)
Used target (h7') 1.1416E-10

RRF 3.6698E2

Revised Risk

Average frequency (h™') 1.1395E-10

Used severity Catastrophic

Acceptability OK

10.1. Launch calculations

When parameters have been set for al the elements, Current SIL and Revised SIL calculations can be run, and
the results of consequences entered directly in the risk matrices

Configuration of the operating period and the run calculations command are displayed in the same icon bar:

Operating yea rs Je

Parameter setting is simplified as users need only to complete the Oper ating year sfield using the drop-down list,
or simply insert anumerical value.

Calculations are run by clicking on e

Cadlculations can also be run via the standard interface under the Data and calculations menu. To do so, refer
to Section 10.5, “Calculs additionnels .

10.2. Current Risk calculation results

The first results tab corresponds to the Current Risk calculations (to determine the SIL level). In these initial
calculations, the barriersto be studied are considered non-existent and the frequency of occurrence of the unwanted
event is calculated. To obtain the RRF, the frequency is divided by the target frequency, the latter being obtained
according to the criticality of the unwanted event and the maximum frequency defined by the user for the criticality
in the risk matrix.

Once the calculations have been run, the results window opens automatically.

The upper table gives the Current Risk results:

| Current Risk rRevised Risk rMatril:as |

IC Wavg Barriers Wavg |Wavg Final event| Used Used
Final event IC ") e T 2 T ") ) target (h™) STy RRF | SIL| Add.Bar.
HydrocarbonSpreading [CV_Failure [3.2081E-6 [ReliefValve PSVY |PSS_Barrier [5.3671E-3 [3.3462E-8 |4.1892E-8 1.1416E-10 Catastrophic 3.6698E2 [2 |Barrierd
(<) (<)
LT_Failure [9.7506E-7 ReliefValve PSV |PSS_Barrier 5.3671E-3 |1.0232E-8 Barrier4

Theresults are given by the path from an initial cause to afinal event. The results table comprises the following:

Final event Name of the unwanted event.
IC Name of theinitia cause.
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IC Wavg (y?) Annual average occurrence frequency of the initial cause.

Barriers This column is a list of the existing barriers and gives their average (Uavg)
availability (also called PFD).

Wavg (y?) Corresponds to the scenario occurrence frequency.

Wavg Final event (y?) Corresponds to the final element occurrence frequency.

Used target (y?) This result depends on the target set by the user (e.g. OK zone), when the matrix
was created (see Section 2.5.1, “Entering matrix acceptability levels’).

Used severity Severity entered by the user when parameters for final events were set (see
Section 2.4.8, “ Setting for final events”).

RRF Calculated risk reduction factor.

SIL Calculated integrity level.

Add Bar. Name of "To be studied" barriersin the scenario.

';)] if no barriers exist, this column and the lower table are empty.

Thelower tableisonly completed if a"To be studied” barrier is present in the model. The meaning of the columns
isasfollows:

sy

Used Demand Low demand High demand User
Add. Bar. Final event IC o
severity () Proposed R..|Max RRH Proposed P...|Min PFD| Proposed P..| Min PFH target
Barrier4 HydrocarbonSpreadi..(CV_Failure / LT_Failu.|Catastrophic  |4.1892E-8 |3.6698E2 3.B6698E2[2.725E-3 2.725E-3[1.1416E-10  [1.1416E-10PFDAVG 2.72... Q
()

Add. Bar. Name of the barrier.

Final event Name of the unwanted event associated with the barrier.

IC Name of initial causes.

Used severity Severity entered by the user when parameters for final events were set (see
Section 2.4.8, “ Setting for final events’).

Demand (y*) Barrier demand frequency.

Low / High demand PFD or PFH calculations are run according to the demand frequency. The results

givetargetsto be checked in terms of RRF,PFD and PFH for the barrier in order
to reach the target frequency

User target Users can enter their own target.

10.3. Revised Risk calculation results

Inthese calculations, "to be studied"" safety barriers are not taken into account, and the cal culation is used to check
if the barrier(s) lead(s) to arisk reduction factor high enough to reach the level required and that the frequency of
occurrence of the unwanted event is lower than the target value.

The upper table gives the Revised Risk results:

Current Risk | Revised Risk rMatrices |
IC Wavg Barriers Wavg Wavg Final event| Used Used
(3] Bar 1 Bar 2 Bar 3 Uavg (h) (") target (h™") severity

HydrocarbonSpreading [CV_Failure 3.2081E-6 |ReliefValve PSV |PSS_Barrier |(Barrier4) [1.4598E-5 [9.1016E-11 |1.1395E-10 1.1416E-10 Catastrophic
() ()

Final event IC Acceptability

LT _Failure [9.7506E-7 |ReliefValve PSV [PSS_Barrier |(Barrier4) |1.4598E-5 [2.7831E-11

Theresults are given by the path from an initial cause to afinal event. The results table comprises the following:

Final event Name of the final event.

IC Name of theinitial cause.

IC Wavg (y*) Annual average occurrence frequency of theinitial cause.

Barriers Thiscolumnisalist of theexisting barriers"tobe studied"" and givestheir average

(Uavg) availability (also called PFD).
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Wavg (y?) Corresponds to the scenario occurrence frequency.

Event Wavg EF (y*) Corresponds to the final element occurrence frequency.

Used target (v?) This result depends on the target set by the user (e.g. OK zone), when the matrix
was created (see Section 2.5.1, “Entering matrix acceptability levels’).

Used severity Severity entered by the user when parameters for final events were set (see
Section 2.4.8, “ Setting for final events”).

Acceptability Indicates in which area of the matrix the result can be found.

Thelower tableisonly completedif a"To be studied"" barrier ispresent in the model. The meaning of the columns
isasfollows:

sy s

Add. Bar. Final event Ic gj::riw ([:ﬁ:;‘a"d Computed RRF | Computed PFD | Computed PFH éf;t
Barrier4 HydrocarbonSpreading  [CV_Failure / LT _Failure  |Catastrophic 4.1892E-8 [3.8765E2 2.72E-3 PFDAVG 2.725E-3 |OK
Add. Bar. Name of the barrier.
Final event Name of the unwanted event associated with the barrier.
IC Name of initial causes.
Used severity Severity entered by the user when parameters for final events were set (see
Section 2.4.8, “ Setting for final events’).
Demand (y*) Barrier demand frequency.
RRF Indicates the risk reduction factor generated by the barrier.
Computed PFD Indicates the PFD value for the barrier in the case of low demand.
Computed PFH Indicates the PFH value for the barrier in the case of high demand.
User target Users can enter their own target.
Compliance Indicates whether or not the calculation is compliant with the user target.

10.4. Results in the matrices

Thelast tab in the results section displays all the results as risk matrices.

| Current Risk rRevised Risk rMatrices ‘

Current Risk Revised Risk
Hour™ Hour™ |
Likely Likely
1.1416ET 1.1416E-7
Unlikely Hyd ing Assign. Uniikely
1.1416E8 1.1416E8
Very Unlicely Very Uniiely
1.1416E9 1.1416E-9
Extremely Unlicely Extremely Uniikely
1.1416E-10 1.1416E-10
Remote Remote
HydrgcarbonSprepding
N ° o N N e
§ % § E& E Injuries. § % § EE é Injuries
g K : 2 g ° i i

10.5. Calculs additionnels

In Risk, possible to obtain all other calculations (minimal cut set, importance factors, etc.) presents within both
computation engines:

+ Albizia
* MOCA.
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These two computation options are accessible in the Data and Computationsin task bar.

10.5.1. Albizia computations
The computations by Albizia are performed in two main steps:

 general configuration of compuation;
* reading the resultsin the bank of results.

10.5.1.1. Configuring the computations

The computation configuration window can be accessed in two different ways: either viaData and Computations
- Computation settings menu or via Data and Computations - Launch Computation menu. The difference
between both isthat, in the second case, the configuration step isdirectly followed by the computation launch step.

The configuration window which opensis called L aunching Albizia computation .

The configuration window is divided into 3 tabs (1 for each type of computation).

10.5.1.1.1. Configuration of probabilities computation

r Probabilities | Frequencies |

Target |All1he nodes |v‘ | i
r Computation times : =

@ Automatic list of points between 0 and  [8760
) lterate  From To Step
i) List of times

Times in |Hour(s) |+ |

Bisp

| [#] Compute mean value and integral through [0, t]

[ ] Activate propagation of uncertainty

T bom putation lyﬁes e
. Unavailability: Q(t), U(t) or PFD{t) [v] Availability: A(t)
Unconditional Failure Intensity: UFI(t), wi(t), PFH(t) Configuration
i Conditional Failure Intensity: CFI(t) or Equivalent Mt)

[ ] Approximate Unreliability: F(t) []/Approximate Reliability; R{t)

: Calculation of time spent in zones Configuration

r [] Computation of mean times (MTTF, MUT, ...)

I oK | Cancel Help ‘

» Target: specifies the target of the computations. Four choices are possible: All nodes, Top Events for the
top(s) of the tree, Watched node(s) for node in the watched element list, Time Spent node(s) for nodes in the
Time Spent element list and Selected node for the node currently selected in the tree.

» Computation times : specifies the computation options.
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— lterate From A to B step C: the computations will be performed for values of t ranging from A to B with
astep of C.
— List of times: the computations will be performed for the values of t given in thislist.

J It is possible to make the calculation just before atest period by indicating a - after the chosen time
for calculations

— Display discontinuity points : the computation engine takes into account the discontinuity points if the
option is selected.

— Timesin : Thevalues entered are supposed to be hours. The unit can be specify among hours, days, months,
years

— Compute mean value through [0, t] : the computation engine computes the mean value of each variable
to compute for each computation times.

— Computeintegral value through [0, t] : the computation engine computes the integral of each variable to
compute for each computation times.

» Activate propagation of uncertainty : activate the propagtion of uncertainties, and specifies parameters of
computation and wanted resullts.

— Number of histories: Number of histories (Monte-Carlo simulation) that have to be made.

— Confidence range at : specifies the percentage of resultats that will be included in the confidence range
(choice between 60%, 70%, 80%, 90%, 95%, 99% et 99.9%).

— Quantiles chosen : With all results of histoires, the software do a "quantile computation”. But there are
always many ways to chose bounds of an interval containing X % of the results. Here you can chose "on
the left" (lower bound is minimum, upper bound is the quantile at X%), "onthe right" (lower bound is the
quantile at 100-X%, upper bound is the maximum) and in the middle.

» Probabilities: specifies probabilities to compute.

— Unavailability : Q(t), U(t) or PFD(t) according to different standards and countries.

— Availability : A(t) =1- U(t)

— Unconditional Failure Intensity : W(t), UFI(t) or PFH(t) according to different standards and countries. It
isthe probability that the system fails between t and t+dt, assuming system was OK at timet=0. It is possible
to manually configure the computations of the CFI, with the "Configuration" button. (cf. Section 10.5.1.1.6,
“UFI computation configuration”)

B UFl computation configuration
| UFlcom putation for parts with initiators

[ ] Manual configuration

{8 UFl computation with BDD ) UFl computation with MIF | L=

[ ] Take failure order into account “not-initiator” then “initiator”

UFl computation for parts without initiators
[ ] Manual configuration

s Y 1 o ALVEARSUR e SO RO T T 1 Y o 8 R e e e
‘& UE computation with BDD - L2 U computation with Wi |

l OK ! Cancel ! Help

~— Conditional Failurelntensity : CFI(t), A eq(t) or A Vesely(t) according to different standards and countries.
It is equal to W(t)/A(t) It is the probability that the system fails between t and t+dt, assuming system was
OK att and at time t=0.

— Unréeliability : F(t) = 1- R(t)

~ Réliability : R(t) = R(t)=exp[-(Integral from 0 to t) of A eq(u)du]. We can see here that this reliability
is based on an equivaent lambda, and not on the real lambda. This is a good approximation that is
conservative. Anyway, you can not compute the reliability with a fault-tree. For systems made with
unrepairable components, the result is exact (because it is equal to Availability).

User Manud 100/ 140



—

TotalEnergies

— Calculation of time spent in zones : For above values, this option enables to know percentage of time spent
in eachinterval. Theseintervals are configurable using Configuration button. By default, SIL zones are used.

B Calculation of time spent in zones X
Target ['ﬁme spent node(s) ] - |
- Intervals definition -
{ Probabilities | Frequencies Zones Names of zones
' Unavaiiabity (@) Zonefor PFD |w | ¢
o EREASIESIN EFEECEETEON
o cmnlonty I R
 Unreiability (F) Zone for PFD | v |

0K | Cancel Help |

— Configuration of mean times enables you to configurate the computations to obtain the mean times. (cf.
Section 10.5.1.1.5, “ Configuration of mean times”)

10.5.1.1.2. Configuration of cut sets calculations

Minimal cut sets

Target |Top Events(s) |v‘ |

~Options

Minimal cut sets algorithm:
Maximum number of cuts: (10000000

Number of cut sets

Number of cut sets per order

- [v] List of cut sets
Compute probability of cut sets

Compute at time t= |8760.0 h

Make an approximation of the frequency of cut sets (ARP4761A)

Compute frequency of cut sets

2] |-Drder of the shortest minimal cutset containing each ewenﬂ

[ [_| Filter cuts

i@ Collect cuts with an order less than or equal to

i Collect cuts with a probability greater than or equal 10;

r Computations tobe done

Do a cut sets computation with failure modes.
[] Do a cut sets computation with components.

[[7] Do a cut sets computation with systems.

[ ] Save resuits as XML format (big file)

| 0K | Cancel Help
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e Target: specifies the target of the computations. Four choices are possible: All nodes, Top Events for the
top(s) of the tree, Watched node(s) for node in the watched element list, Time Spent node(s) for nodes in the
Time Spent element list and Selected node for the node currently selected in the tree.

e Minimal cut sets algorithm: enables to choose between the two available algorithms. The MCS algorithm
(Minimal Cut Set) gathers the cuts from the construction of the ZBDD, while the PI algorithm will create the
cuts from the Prime Implicant. This last one enables the incoherent formulas, but not the first one. The Auto
mode let GRIF choose the best algorithm (depending on the formula and the options).

e Maximum number of cuts: enables to inquire a maximal number of cuts. If the number of cuts exceeds this
number, the cuts having the greater number of elements will not be saved.

e Number of cuts: number of minimal cuts of the system (no maximum order limitation).

e Number of cutsper order : summary of the number of cuts for each order (no maximum order limitation).
e List of cuts: list of minimal cuts of the system.

« Compute probability of cut sets: enables to add the probability to each cut of thelist.

» Compute frequency of cut sets: enables to add the frequency to each cut of thelist.

e Compute at time t= enables to inform the time when the probabilities and the frequencies of the cuts are
calculated.

» Make an approximation of the frequency of cut sets: enables to compute the frequencies from the standard
ARP4761A. The computations of frequencies are quicker but more approximative.

e Order of theshortest minimal cutset containing each event enablesto know for each event what isthe order
of the smallest cut containing this event.

* Filter cuts enables to not take into account some cuts which do not have a probability or an order superior to
the given limit.

« Computationsto bedoneenablestoinformwhat computationswill bedone. Itispossibleto do the computation
on the failure mode of the formula, but depending to the module, it is possible to do the computations on the
components of the formula, or the systems of the formula.

e A cuts save in the result file is possible by selecting the option Save result as XML, but the cuts being
voluminous, the result file will be bigger.
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10.5.1.1.3. Configuration of importance factor calculations

r Importance factors

Target |Top Events(s) |v‘ |

r Computation times
) Automatic list of points between 0 and

il lterate  From | . To . | Step

@ Listof times  [3760.0

[ ] Display discontinuity points Times in =
- [_] Activate propagation of uncertainty

Number of histories ,.: - i Dispersion interval at D]

Guiantiles chosen |50 tie | | [bound guantile 0%, bound guantite 90%]
- Computation lypes

[] Bimbaum (MIF) [] Risk Achievement Worth (RAW)

[] Critical (CIF) [ ] Risk Reduction Worth (RRW)

[ ] Fussel Vesely (DIF) [ ] Barlow Proschan (BR)

[ ] Manual selection of MIF algorithm ‘

oK | Cancel Help

Target, times, uncertinties: cf. probabilities calculation
Computation type : specifies the importance factors to compute.

— Birnbaum (MIF)

MIE(S, €) = 5,6 = alp(e)]

— Critical (CIF)

CIF(S, &) = 29 x MIF (S, e)

G

— Fussel-Vesdly (DIF)

— _ ble)p(Fle)
DIF(S,e) = p(elS) = ==

— Risk Achievement Worth (RAW)

_ psle)
RAW(S,e) = o

— Risk Reduction Worth (RRW)

ap(s) _ dlp(e)|n(Sle)-p@sle|+psi®)] _ p(Sle) = p(S|8)
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— Barlow Proschan (BP)

W(C,t)xMIF(S,C,t)

BP(S,C,t) = Yces W(C,)XMIF(S,c,t)

The manual configuration of MIF computation enables you to chose MIF agorithm.

» Partial derivative: Uses quick algorithm based on partial derivative. To be used with coherent fault trees only)

» Exclusive Cofactor: Uses (less quick) algorithm using Exclusive cofactor S#. It stays valid with non-coherent
fault trees.

» BDD: Usesagorithm using BDD (only for coherent fault trees)

With automatic mode, the Partial derivative algorithm is used, execpt for non-coherent fault tree (Negation,
XOR, IfThenElse ...) where S# is used.
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10.5.1.1.4. Configurating computations' options

Options .

|| Do truncated computation at order:

Do truncation during: | [ ] Back computation

Indexation heuristic: FKK88 (H7) >

[ | Maximum risk in risk matrices

|| Simplified dormant exponential

Options of uncertainty law Observation

Degree of freedom used for "Observation"” uncertainty is2* N + E}__J
Degree of freedom used for "Ohservation” uncertainty when 0 ohservation. |_____J

Options of uncertainty law Periodic observation
Alpha modifier 0.5

Beta modifier lo.0

Options for Beta and Shockmodel Total CCF
[_| Simplified CCF for periodic tests

Computation of A for Beta-TOTAL CCF: Maximum

BFR CCF generation: | NUREG/CR-5485 without concat function | ¥

1€

yns of the other JVM
Use the digit formatter of the document for the result.
(| Limit the numbers of points stored in the results

[_| Limit the numbers of quantiles stored

OK Cancel Help

e e b e

The options of the computations alow to inform some additional options, on the three parts seen previously:

» Dotruncated computation at order: enablesto not take into account the elements which have an order greater
than the given order. For example, a AND gate with five sons will not be taken into account if we give four
as the truncated computation order.

» Do truncating during: enables to inform when computations will be truncated. It can be during the BDD
Construction, so on the probabilities, or during the ZBDD Construction, so on the cuts. The Back
computation enables, when the truncation is on the BDD, to make a Back Computation, which means to
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compute for all the targets the probabilities from the cuts of the ZBDD. This enables to have a better accuracy
of the target probability when the BDD is truncated.

Indexation heuristic: enables to inform which algorithm will be used by ALBIZIA to order the variables in
the dataset. (cf. Doc Albizia)

Maximum risk in risk matrices: enables to have on the risk matricesin the ordinates the medium frequencies
(if not selected) or the maximum frequencies (if selected).

Simplified dormant exponential enables to simplify the dormant exponential laws into constant laws, with
parameter g equals to the maximum between the test period and the maximum of mission time.

Options of uncertainty law Observation: enables to configurate the uncertainty laws of type Observation of
the parametersin the document.

Optionsof uncertainty law Periodic observation: enablesto configurate the uncertainty laws of type Periodic
observation of the parameters in the document.

Optionsfor Beta-Total CCF: enablesto configure all the CCF of Beta-Total type in the document. The option
Simplified CCF for periodic tests enables to set to 0 al the parameters of the tests for the CCF (Gamma, Fi,
X, Sigmaand the Omegas). The Computation of lambda for Beta-TOTAL CCF: enables to inform how the
Lambda will be calculated : Minimal Lambda which is not recommended since there is a lost of precision,
Maximal Lambda which enables to keep the precision, and the differents Medium Lambda.

BFR CCF generation enablesto inform which algorithm will be used to decompose the BFR CCFs.

The algorithm NUREG/CR-5485 will take into account during the lethal/non lethal failure every impacted
elementsby the CCF. These elementswill then be under anew gate OR (inthe case of without concat function),
or under anew gate Concat (in the case of with concat function).

The algorithm Atwood 1986 enables to decompose an impacted event by a CCF in three parts: An intrinsic
part, alethal part and a no lethal part (made out of two parts : the non lethal part intrinsic of the event, and the
non lethal part linked to the CCF)

Do calculation in another JVM enables, when the computations has to be done on ahuge model (and so going
to take a lot of times), to launch the computations on a new process independent of GRIF. It is then possible
to continue working on GRIF on the meantime. The Options of the other JVM allow to inform the options of
the VM, for example the given space allowed (-mx"Memory size").

Usethedigit formatter of the document for theresult : this option enables to use this digit formatter for the
saving or the display of the result.

Limit the numbers of points stored in theresults this option enablesto limit the numbers of points stored in
the results file. Consecutive points will be deleted if they have the same values

Limit the numbers of quantiles stored this option enables to limit the numbers of quantiles stored in the
results. Only the requested bounds will be saved.

10.5.1.1.5. Configuration of mean times

To obtain mean times results it means: MTTF, MDT, MUT, MTBF, number of failures, mean up time and mean
down time, it is enough to check the box Computation of mean timesin Mean timestab.

The different mathematical magnitude computed are these following:

* MTTF: Mean Time To Failure: time before the item fails. It is used to describe the time

— to failure for a non-repairable item;
— tothefirst failure for arepairable item.

1
Aapg in end of mission

MTTF =
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e MDT:Mean Down Time: average time that a system is non-operational.

MDT = Qavg X Mission Time

Number of failure

jaQ

Number of failure

 MUT: Mean Up Time: average time that a system is working.

(1 — Qavg) X Mission Time
Number of failure
[A
Number of failure

* MTBF: Mean Time Between Failure: time between successive failures of arepairable item.

MUT =

Mission time
MTBF =

Number of failures

= MDT + MUT
e Number of failure: number of failure over mission time.

Number of Failure = fw

» Up time: duration of system isworking.

Total up time = Mission Time X (Qgyg)

» Down time: duration of system is non-operationnal.
Total down time = Mission Time X (1 — Qgayg)

10.5.1.1.6. UFI computation configuration

GRIF (with Albizia engine) enables to compute UFI on non-coherent fault tree. The automatic mode takes into
account almost cases, but user can select which algorithm to use. Thereistwo way for UFI computation:

» UFI computation with MIF: It is"usua" method. Let be a System S made of many components c, the UFI

(also called w) of Sisegual to UFl s =w s > MIF(S,c)*w . . This agotithme is less performant than the one
based on BDD, but it works for non-coherent fault tree (if the MIF iswell computed).

» UFI computation with BDD: It isthe "fastest” methode which is base on BDD. This method doesn't work for
non-coherent fault trees, except in the particular case of initiator events (cf. option below).

In order to exmplain the Take failure order into account " not-initiator" then "initiator" option, lets take a
simple example: un system made of one safety barrier which set the system in a safety state if an initator event is
detected. The top event is an initator event which is not detected by the barrier. The frequency of this top event
istheresult of two cases:

» Thebarrierisalready out of order (with some probability) and theinitiator event happens (with some frequency)
« theinitiator event is already here (with some probability) and the barriers fails (with some frequency)

The second case doesn't matter because the system is set in a safe mode. That why this case can be removed
from UFI computation. It is what is done if user check Take failure order into account " not-initiator" then
"initiator" option. This options works the both algorithms. Moreover, this options enables you to use UFI
computation with BDD if initiato part is coherent.

User Manud 107/ 140



= ——

TotalEnergies

10.5.1.1.7. Ordering choices

It is possible to choose among various algorithms the indexation heuristics to order B.D.D. construction.

T
Heuristique d'indexation : FKK88 (HT) | e

Attribut / Topologie e

Lexicographique A

En profendeur (H1)
DFS

MIY90a_ (A3)
MIY90b_ (DWA)
FKKS88 (H7)

BBRS7 (H4) -

The algorithms for the indexing heuristic available are;

Not indexed : variables are indexed according to their declaration order .dag file.

Lexicographic: variables are indexed according to their name.

Attribute / Topology : variables are indexed according to their "Indexing" attribute that depends of the
topology.

Depth (H1) : variables are indexed using depth first search algorithm.

Specific indexation heuristic: DFS; MI1Y90a_(A3) ; MIY90b_(DWA) ; FKK88 (H7) ; BBRI7 (H4).

By default, the algorithm used is FKK88.

Important : When using BFiab and Reseda modules, it is usefull to opt for an indexation heuristic of the
"Attribute / Topology" type, this option significantly improves the time of the B.D.D. construction (and thus of
the model computation) of the BFiab and Reseda modules.

10.5.1.1.8. Configuration of Lambda computation method for CCF

When using common cause failure, the software must compute alambdaCCF that will be used for CCF. It isthe
one that will be multiplied by Beta. Assuming each component impacted bay a CCF has a different lambda, there
are many methods to compute the lambdaCCF from the list of lambdas. Five methods are available:

Minimum: This method uses the minimum value of lambdas. Not recommanded.

Maximum: Uses the maximum value of lambdas to be concervativ. This method was used in GRIF 2013 and
previous version. It can be penalizing when lambda of components are very different.

Average: This method uses the artimetic mean of lambdas.

Geometric mean (Method detailed in PDS): This method uses the geometric mean of lambdas. ItisPDS Method
recommanded by SINTEF. It works fine with very different lambdas.

Quadratic mean: This method uses the quadratic mean of lambdas.

Computation of A for CCF: @

The lambda of a CCF is computed from lambdas of impacted components.
Please select a computation method:

) Minimum

® Maximum

- max A;
) Geometric mean L

i Quadratic mean

OK Cancel Help
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10.5.1.2. Albizia Results

Results window is divided into 5 tabs:

* Probability

* Importance Factors

* Products

e Mean times
* Results

* Info

The Probability tab gathers all probability computations. The top part displays the percentage of time spent in
each zone (if needed). Then a synthesis table displays minimum, maximum, mean/average and sum. If it is a
computation with propagation of uncertainties, a column displays the confidence range of the average.

-
Results of computation : Modele_Manuel_2.jtr - default-Albizia u
l’ Probability |/ Importance Factors |/Pro-duc15 r Mean times |/ Results |/ Info |
Time spent in zones (Percentage)
Uity | wit) F(t)
System SIL4 [0 1E-4] SIL3ME-41E-3] SIL2 ME-31E-2[ SIL1[ME-21E-1] SILOME-11]
Alarm 0.0114% 0.1028% 1.0331% 10.8802% B7.9725% -
Input not stopped 16.9154% 29.0063% 54.0783% 0% 0% =
HL 1.1416% 10.2796% 88.5788% 0% 0%
oP 0% 0% 0% 0% 100% =
Synthesis
[u [ A [ wit) [ Aeatt) | F) [ Rt |
System Min Max Average Integral
Alarm 0 5.8365E-1 3.3384E1 2.9244E3 |
Input not stopped ] 6.1077E-3 1.8445E-3 1.6158E1 E I
HL 0 B8.T7217E-3 4 36T2E-3 3.8257E1
oP 2E-1 2E-1 2E-1 1.762E3 =
5] e |-
J[um [ Am [ wi) [ Aealt) Rty [ F() | Alloc | Margin | i
Mame i
Alarm ~| | Type =U(t}, Name = Alarm
Input not stopped :
HL : Time Value Average Integral
oP [ 0 0 0 (=
Safety output not ope... =| :|4.38E1 4.3704E-3 2.1852E-3 9.5712E-2 E
Valve3 is still opened |8 76E 8.7217E-3 4 3656E-3 3.8243E-1
Valve?2 is still opened 1.314E2 1.3054E-2 6.5397E-3 8.5932E1
Valved is still opened | | |1.752E2 1.7367E-2 8.7075E-3 1.5256
ValveX not operated .. :|2.19E2 2.1662E-2 1.0869E-2 2.3803 N
Operator not warned |2 G2RE2 2.5938E-2 1.3024E-2 3.4227 n
OverFlowing ~| i|3.066E2 3.0195E-2 1.5173E-2 4.662 -
vendredi, 16 février 2018 15:47:56 CET
| OK | ‘ Save as

Importance factor s tab displays importance factors for each event and for each system.

Products shows results of cuts/products computations. In synthesis, a cut with a 0" order, means that the top
event isalwaystrue. It may happen if some parts are "forced to 1".
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Mean times tab give the different calculations of mean times (MTTF, MDT, ...).
Results tab contains Albizia output.

I nfo tab contains information about algorithm used. Thisinformation can be copied / pasted for any other use.

10.5.2. MOCA computations
The computations using MOCA-RP V14 are performed in three main steps:

» genera configuration of parameters;
* thelaunch itself;
* reading the resultsfile.

10.5.2.1. Configuring the computations

The computation configuration window can be accessed in two different ways. either via menu Data and
Computations- Moca Data or viaData and Computations- Launch Moca ... . The difference between the two
isthat, in the second case, the configuration step is directly followed by the computation launch step.
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The configuration window which opensis called General Information :

Title |Petr03.jog |

| :'DEfaI..“t com pufE til'l1 gg — —

) Times or list of times (separator =".")

® Iterate From |1 | To |? | Step |1
| O Calendar Starting date 11nvimm/dd Ending date 1100mm/dd Step
I Com putation made at: |t (after triggering transition) - Times in |Year(s) |™

Computation mode

Statistics b

[ General rAdvanced options ‘ Statistics ( Cﬂ Variables r Petro optiocns ’/ Output options

Number of histories [100

/| 1strandom Number |12345681 |

Maximum calculation time (sec.) |[1000.0

Automatic history duration  History duration |[10000.0

Multi-processors computing |4 | ¥

Perfermance: 0 histories/iminute/CPU
A pproximative computation duration: 8 Second(s)

oK Cancel Help

This configuration window is divided into five parts:

1. Title: enablesyou to give atitle to the resultsfile.
2. Default computation timesfor statistic states:

» Iterate From A to B step C: the computations will be performed for values of t ranging from A to B with
astep of C.

» List of times: the computations will be performed for the values of t givenin thislist.

» Computation made at : by default, computations are made immediately after transition triggering, but you
can do computation at t-Epsilon (just before triggering), or at both.

* Unit : default timesunit is"hour". Y ou can choose a unit that will be used for computation times. N.b. results
are always in hours.
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3. General :

Number of histories: Number of histories (NH) to be smulated (each history has atimet indicated below).
First random number : It isthe seed of random number generator.

Maximum computation time (MT): The computations are stopped and the results are printed even if the
reguested number of histories has not been reached.

.\]j the unit of time (MT) is the second.

Automatic history duration : If thisbox is checked, GRIF will compute history duration using computation
time of variables and statistical states. If not, user can choose a specific History duration

M ulti-processor s computing Enables (or not) the multi-processor computing (when available).

4. Advanced options: used to configure the advanced options.

L oop detected when the number of transitionsfiring at the same timeisgrater than : You can choose
the limit of transitions fired at the same time before loop detection.

Max number of loopswhilg() : if using in atransition.

Continue calculation if errors: If an error is detected, the current history is stopped and we pass to the
following one without stopping the calculations.

Display seed history : Display or not the seed used by the random number generator.

Use old seed management (version < 2018) : From 2019, a new random number generator was devel oped
to increase the number of playable story without seed repetition. It is recommended that you use this option
only for backward compatibility for your old documents.

Computes every nodes : Useful option in the boolean modules to have the calculations on all the nodes (by
default the calculations are performed only in the top event).

Delay re-computation for dynamic transitions : Selects the method for recalculating the delay of
transitions marked as dynamic. For more information on the possible choices, refer to User manual
Mocal4.10.3[2.7.10. Dynamic transitions]

5. Statistics

Confidence interval : Allow to choose the confidence interval at 90%, 95%, 99%, 99.9% and 99.99% (by
default 90% is checked). .

Disable statistics on places and transitions : Allow not to display the statistics on places and transitions.
unlimited histogram : In case of histogram all the stories are taken into account not only the 1000 first ones.
Do not save 0 valuein history : Option to not save the historic if the statistic valueisO.

Activate uncertainty propagation Enables (or not) the uncertainty propagation computations (two-stage
simulation): in this case we must specify the number of sets of parameters "played” (the real number of
histories thus simulated will be the "number of sets of parameters x number of historiesto be simulated” and
will be displayed in the "Total number of histories® field).

Histogram with every history of the tries (with uncertainty propagation) : Allows to display the
histogram with every history of the tries.

6. Variables : This tabs reminds computing configuration of variables. If document contains some statistical
states, another tab is available.

7. Output options: used to configure the output.

Print censured delays: Prints the censored delays (or not).
Verbose: Giveinternal information of Moca RP (launching, compilation, ...).

10.5.2.1.1. Sequence generation computations

The MocaRP computation engine enabl esto perform sequence generation. In this computation mode, it is possible
to list al the sequences of transition fire which leads to undesirable event. However, statistical computation will
not be made.
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To activate this computation mode, in the option in the computation launching, select Sequence Generation in
Computation mode. Statistics tab disappears in favour of Sequence Gener ation tab.

[14] Start Moca computation 23]

Title |F0rmationF'etro_Compression_F’artE.jog |

Default compute times

) Times or list of times {separator =",")

® Iterate From |0 | To [20 | step [1 |

Computation made at:|t (after triggering transition) | - | Times in =

Computation mode

Sequence generation | b d

Statistics
Sequence generation |\ ions r Sequence generation rl'.-:."! Variables r Output options

Sequence generation will provide sequences containing transitions that have their SEQGEN at
tribut set to true.

Undesirable/Top event |TrainA_NotRun | - |

Minimisation: =

[] save seeds

| 0K I Cancel | Help |

In the Sequence Generation tab, it is necessary to indicate the name of the Undesirable event. Thisevent isa
variable defined by aboolean expression. A t r ue value indicates that the undesirable event has occurred during
the current story.

Sequences that result in the undesirable event are grouped into an equivalence class. It is possible to choose the
algorithm used to define this eguivalence class:

* None: All transition sequences leading to the undesirable event will be returned. (no minimization)
* Sub-words: The minimality consists to search a common prefix, factor or suffix.

» Minimal cut sets: only the transitions are interested, without duplicates and without order, which led to the
undesirable event. A minimal cut set includes all the sequences that include it in the same equivalence class.

See Manuel utilisateur Mocal4.10.3 [3.4.5. Lancement d'une génération de séquences] for more information.

The computations options Save seeds enables to save the history seed and the occurrence time when undesirable
event occurs.

Only the transitions with the flag SEQGEN with atrue value are considered in the sequence. All others transitions

arenot taken into account. They generally correspond to transitionsthat don't contribute to the sequence generation
(such as instantaneous reconfiguration transitions).

10.5.2.2. Reading the results

Theresults are presented in awindow with different tabs and tables.

10.5.2.2.1. Moca Results

Moca results atre displayed in a window containing 6 main tabs: variables, places, transitions, XML, stantard
output, info.

User Manud 113/ 140



~e

TotalEnergies

10.5.2.2.1.1. Tab of Variables
The Variablestab contains al the information computed for each variable (or statistical state).

e Value: Contains every value of avariable for every type of statistic.
» History (at the end of histories): contains historical values for each computed statistic.

» Fixed size Histogram: Contains histograms computed by Moca (cf. chapter about histograms for Simulation
package module)

» Equiprobable classes Histogram: Contains histograms computed by Moca (cf. chapter about histograms for
Simulation package modul€)

» User defined Histogram: Contains histograms computed by Moca (cf. chapter about histogramsfor Simulation
package module)

» Timeline: Contains atimeline for each variable. Times are automatically computed by Moca.

10.5.2.2.1.2. Tab of Places

It contains sojourn duration and mean mark for each place of Petri Net.

10.5.2.2.1.3. Tab of Transitions

It contains firing frequencies for each transition, and firing history for each history.

10.5.2.2.1.4. Other tabs

Other tabs display "raw" results. XML tab contains XML output of Moca, it is the file used to retrieve data. This
file can be used for further post-treatments.

Standard output displays the standard output of Moca (available only after computing).

Info tab contains useful information about computation (simulation time, number of histories that have been
done ...). Thisinformation can be copied / pasted for any other use.

10.5.3. Tables and Panels to display results

10.5.3.1. Result-tables

Result-tables are made of data and a top part to set table up.

Type = TS3, Hame = failures | | F |l
Time Walue Cl90% Standard Devi...| Cllower bound | Sl upper bound

] I ] I ] ] -
AYE0(-£) 0,861 3.4305E-2 09355 0.8267 0.8953

a7E0 0,861 3.4308E-2 09355 0.8267 0.8953

17520 ¢-£) 1.7215 4. 7HBAE-2 1.2876 1.6739 1.7691

17620 1.7214 4. 7HBAE-2 1.2876 1.6739 1.7691

26280 (-£) 25685 5.7931E-2 1.6797 2.59106 2.6264

26280 25685 A.7931E-2 1.6797 2.59106 2.6264 r
38040 ¢-£) 34355 6.815E-2 1.8584 33674 3.5036

35040 34355 G.815E-2 1.8584 33674 3.8036

43800 ¢-£) 4.3 7.7185E-2 21048 42328 43872

43800 4.4 7.7185E-2 21048 42328 43872

2560 (-£) 5177 3.484E-2 23135 5.0822 52618 ]
52560 a177 3.484E-2 23135 5.0922 52618
G1320(-£) 6018 9.1258E-2 24885 5.9267 G.1093

f1320 6013 §9.1258E-2 24885 5.9267 61093

70080 ¢-£) 69245 9.8163E-2 26768 6.8263 7.0227 -

[nluL=tul =y e, N Qo480 39 b I =l =ie] [k I ] ke b
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Columns can be sort by clicking on their header. The v filter icon activates a filter set-up with the following
window:

Relationships on conditions: ® AND 0 OR Add a criteria:
[Name m |contains m ‘Vahml
|'.ral|e m |gmaterﬂmn m ‘1

When filter is activated, a small (+) is diplayed near column title. Filter can be remove with ¥ button.
10.5.3.2. Export data
Values that are visible in this table can be exported in CSV file format with [ button.

Results can also be displayed with a Curve by clicking on 2 . Data used for x-axe and y-axe must be specified
in the following window:

[] Confidence range

Then, chart is displayed in awindow:

3E4 4E4 SE4
Time

|_TYDe = U(t) , Mame = 51 |

| [ save curve into document |

0K
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Chart can be saved in the current document with the button at the bottom.

4

10.5.3.3. Result-Panels

10.5.3.3.1. Tab Probability

10.5.3.3.1.1. Time spent in each zones

When chart isin document, points are no more modifiable.

The fisrt part shows for each target time spent in each zone. This parts displays only if the calculation is selected
in the calculaption parameters.

Time spent in zones (Percentage)

U(t) | Wity

System SIL4 [0, 1E-4] SIL3 [1E-4,1E-3[ SIL2 [1E-3.1E-2] SIL1 [1E-2,1E-1] SIL0 [1E-1,1]
Actuator 21.9668% 65.5645% 12.4688% 0% 0%
SIF_1 0% 7.2761% 92.7239% 0% 0%
Sensor 0.8876% 15.2291% 83.8833% 0% 0%
Solver 0% 100% 0% 0% 0%

10.5.3.3.1.2. Synthesis

In this part, for each target and for each calculation asked, table shows mean, maximum value, the average and
the integral. Each calculation is displayed in different table.

Synthesis
Uty [ At | wWit)

System Min Max Average Integral
A1.1-Ddnd_Full 0 0 0 0 -
A1.1-Ddnd_Partial 0 2.3602E-2 1.1943E-2 3.1386E3 =
A1.13-Ddnd 0 0 0 0 |
A1.2-Ddnd_Full 0 5.4206E-2 2.7514E-2 7. 2307E3
A1.2-Ddnd_Partial 0 1.1872E-2 5.9958E-3 1.5757E3 Rd

10.5.3.3.1.3. Global Results

Result-panels have been created to facilitate data access in tables with many columns. The aim isto make a prior
filter to keep wanted data.

= -l e[~
[ A
Mame 4
A1.4-Ddnd_Full | Type = U(t) , Name = A1.1-Ddnd_Partial
1.1-Ddnd_Partial :
41.1a-Ddnd ] Time Value Average Integral
A1.2-Ddnd_Full 10 a 0 0 =
A1.2-Ddnd_Partial {1.314E3 1.1819E-3 5.9095E-4 0.7765 =
Actuator 1262883 2.3624E-3 1.1816E-3 31051
CCF_Vannes_Full 1304283 35415E-3 17717E-3 5.084
CCF_Vannes_Partial 1525683 47192E-3 2.3614E-3 1.2411E1
514 Ddnd |657E3 5.8056E-3 2. 9506E-3 1.9385E1
SIF_1 |7.884E3 7.0705E-3 3.5393E-3 2.7904E1
Sensor 1876E3 7 853E-3 3.9316E-3 3.444E1
Solver 1910883 5.244E-3 4.1276E-3 3.79G6ET
{1.0512E4 9.4162E-3 4.7154E-3 4.9568E1
{1.1826E4 1.0587E-2 5.3028E-3 6.271E1
{1.314E4 1.1756E-2 5.8897E-3 7.739E1
{1.4454E4 1.2024E-2 6.4761E-3 9.3605E1
{1.5768E4 1.4081E-2 7.062E-3 1.1135E2
{1.7082E4 1.5256E-2 7.6475E-3 1.3064E2
{1.8396E4 1.642E-2 8.2326E-3 1.5145E2
{1.971E4 1.7583E-2 8.8172E-3 1.7379E2 —
{7 annaca 1 074AAC 7 0 AN49C 3 4 n7RECA |

This panel is made of a combo-box in the upper-left corner which enables to remove the column from the table
and creates a list on the left which contains every value in the removed column. When you select a value in the
left list, it modifies the table in order to show lines whose removed column contains the selected value.

The combo-box in the upper-right corner enables to choose which column C will be used to cut table. The table
will be cut in many tables, each one in atab whose titleis equal to the value used to filter the C column. Then C
column isremoved since it contains only the one value in agiven tab.

User Manud 116/ 140



<~

TotalEnergies

% allows to select the different formats of display.

10.5.3.3.2. Minimal cut sets

10.5.3.3.2.1. Products synthesis

First tab shows the number of minimal cut sets and the number in function of the order.

Products

Failure modes

Products synthesis r List of products r Products details r Minimum order

CEE
(s

Systemn :

R || System = SIS, System = SIS
Order Mumber of products
HET] 5
H 1] ]
i1 3
2 12

10.5.3.3.2.2. List of products
Second tab gives minimal cut sets details with associated probability. Products can be sorted out following:

* Order;

* Order/a phanumeric;

* Order/probability;

* Order/probability/a phanumeric;
* Probability/order;

* Probability/order/a phanumeric.

It is also possible to limit the display of products, either with digital way (reveal the X first ones), or display the
dominating products (display those which represent XX % of the probability of all the cut sets).

Products

Failure modes
Products synthesis List of products r Products details r Minimum order |

Calculation target = (@ Limit the number of products (_) Filter the dominating products %

Sort products by: |Order |v| 1]
Order Products Probability (products) Frequency (products)

1 CCF_Actuators 8.7062E-4 9.9913E-8

1 Solver 5E-4 5E-8

1 CCF_Sensors 8.6596E-5 1.9998E-8

2 VA1 (Intrinsic),V2 (ntrinsic) 17457E-3 3.0235E-7

2 51 (Intrinsic),52 (Intrinsic) 1793E-5 8 2643E-0

for each cutset, its probability and frequency of occurrenceis given.

The frequency formulais:

N
UFlew = Z {[1_[1'=1i¢k G

VEREC

X WE,-(t)}

icon exportsin dag format un fault tree made up with all the minimal cut sets. This fault tree is created with
agate OR of al the cuts.
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The sum of probabilitiesof al minimal cutsetsand the sum of probabilitiesof filtered minimal cutsetsare displayed
at the bottom of the tab.

Probability | Products | Resuts | info |

Fallure modes. |

| Products synthesis | Listof products | Products details

Calculation target |Ort |+

Minimum

@ Limit the number of products |

order |

O Filter the dominating products

-

Sort products by: |Order - Y8
Order Products Probabilty (products)

2 EviB.EwT [0.0489

2 EvZEviS l0.3405

2 Evi2 Evi4 10.0489

2 EvizEv3 [5.0896E-3

2 EM1ES /5.0806E-3

2 Evti Evid [7.315264

2 EvtiEv3 7 6069E-5

Number of cut sets per order
‘Total 7 ( probability: 0.4484)  Filtered 7 (£ probabilty: 0.4494)

10.5.3.3.2.3. Products details

The third tab gives the minimal cups with the detail of the laws (Type of laws, failure rate, period tests) of the
events. As the previous tab, it can be sorted out of different way and it is also possible to limit the display of
products either with digital way (reveal the X first ones), or display the dominating products (display those which
represent XX % of the probability of all the cut sets).

Products

Failure modes

Products synthesis r List of producis r Products details r Minimum order |

Calculation target @) Limit the number of products (! Filter the dominating products %

Sort products by: |Order |V|

or. Products  |Probability. | Frequency. Event Comment Law Probability Lambda Period

1 CCF_Actuat.. |B.7562E-4 |9.9912E-8 |CCF_Actuat.. exponential 0.001 8.7562E-4 [1E-3 -

1 Solver SE-4 B5E-8 Solver Solver constant Solver_PFD...|5E-4 - -

1 CCF_Sensors |0 2E-8 CCF_Sensors exponential 0.001 0 1E-3 -

2 |V1 {Intrinsic),...[1.7653E-3 |3.9445E-7 |V1 (Infrinsic) |Valve 1 Failt.. |periodic-testLambd... (4 2016E-2 |[Lambda_Act.. |Periode_Te...
V2 (Intrinsic) |Valve 2 Fail ... |periodic-test Lambd... |4.2016E-2 |Lambda_Act... Periode_Te...

2 51 (Intrinsic)... |0 0 51 (Intrinsic) |Sensor 1 Da...|periodic-test Lambd... |0 Lambda_Ca... |Periode_Test
52 (Intrinsic) |Sensor 2 Da...|periodic-test Lambd... |0 Lambda_Ca... |Periode_Test

10.5.3.3.2.4. Minimum order

The fourth tab gives for each event the level of the lowest minimal cut set order in which it appears.

Products

Failure modes

Products synthesis | List of products |  Products defails | Minimum order

[ [

Name

SIS

al

| name = sis

Event

Minimum order

|ceF_acuators

[Salver

:|CCF_Sensors

[V (Intrinsic)

|2 (Intrinsic)

;|81 (Intrinsic)

32 (Intrinsic)

rafrafrafrafafal=
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10.5.3.3.3. Mean times

The fourth tab gives the details of mean times.

Mean times
[ ] o] ]
System MTTF MDT MUT MTBF Mumber of failu..| Total up time (h)| Total down tim...
oF Mal +00 +ca +00 0 7.008E3 1.752E3
Input not stopp... [1.4299E6 2.6455E3 1.4316E6 1.4342E6 6.1077E-3 §.7438E3 1.6158E1
HL 1EG 4.3864E3 1EG 1.0044E6 8.7217E-3 8.7217E3 3.8257E1
OverFlowing 1.4773E6 2.641E3 1.479E6 1.4817EG 5.9122E-3 G.7444E3 1.5614E1
Safety output n... |9.009E3 8.6008E3 9.009E3 1.761E4 4.9745E-1 4.4B15E3 4.2785E3
Valve3d is still 0... |9.0909E4 4.4503E3 9.0909E4 9.5359E4 9.1863E-2 8.3512E3 4.0882E2
Valvel is still o... [9.009E3 8.6008E3 9.009E3 1.761E4 4.9745E-1 4.4B15E3 4.2785E3
Valve2 is still 0... |9.0909E4 4.4503E3 9.0909E4 9.5359E4 9.1863E-2 8.3512E3 4.0882E2
Operator not w... |9.901E3 5.0176E3 9.901E3 1.4919E4 5.8719E-1 5.8137E3 2.9463E3
ValveX not oper...|9.901E3 8.7472E3 9.901E3 1.8648E4 4.6975E-1 4.651E3 4.109E3
Alarm 1E4 5.0114E3 1E4 1.5011E4 5.8356E-1 5.8356E3 2.9244E3
Vi 1ES 4.4439E3 1E5 1.0444E5 8.3873E-2 8.3873E3 3.7273E2
WHL 1EG 4.3864E3 1EG 1.0044E6 8.7217E-3 8.7217E3 3.8257E1
va 1ES 4.4439E3 1E5 1.0444E5 8.3873E-2 8.3873E3 3.7273E2
V3 1ES 4.4439E3 1ES 1.0444E5 §.3873E-2 8.3873E3 3.7273E2
V4 1ES 4.4439E3 1E5 1.0444E5 8.3873E-2 8.3873E3 3.7273E2

10.5.3.4. Another display of results

results are also available :

* by datatables and specific tab of element ;
* by "Document options" or "Application options' and specific tab of element.

10.5.3.4.1. Display by Data tables

results computed are diplay in specific tab of element with button " Configuration of teh results column” @ The
following screen allows to select computed results :

B Configuration of information to be shown

Computation type ‘Unavailability: Q(t), U(t) or PFD(t}

Infermatien to show :

For which point 7

© When the I:D is equal to
ome  ftpam[]
| OK ‘l Cancel || Help

Selected results are display in the results column.

ij <> Events r@gates r ﬁ CC:I/ Components/Systems

£ Degraded operations |

Be@HEIYE

e

Nu._| Name | Description | Page| Shortcuts Law Re.. *|Lawt _|Lambda Period
1 Evt1 Page 1 exponential 1E-3 |0.8998 [EXP/ |1E-3 -

2 Evt2 Page 1 lexponential 1E-3 |0.9998 [EXP/..|1E-3

3 Evi3 Page 1 exponential 1E-3 |0.8998 |[EXP /.. |1E-3

4 Evid Page 1 lexponential 1E-3 [0.9998 |EXP/ |1E-3

5 Evt5 Page 1 exponential 1E-3 |0.9998 |EXP /. [1E-3

10.5.3.4.2. Display options

Computed results can be display under element (Gate, block,hode, etc) by "Document options' or "Application
options" and in specific element tab (gate, block, node, etc). The following "Additionnal information" option
allows to select the configuration table of results displayed:

Additional information:

u(ty)
Uavg

[ ]
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The following table allows to select the desired result :

Computation type ‘Unavailahility: Q(t), U(t) or PFD(t)

Information to show =

For which point ?

©) When the I:D
ey

is equal to

® The

| OK ‘l Cancel ||

Help

Selected results are display under impacted element.

Event one

And1
U(1y)=0.9995
Uavg=0.7848

10.5.4. Batch computation

In order to do fast sensibility analysis or to compare some results with different parameters, it can be very useful to
do calculation one after another automatically. To do this, usethe Data and Computation / Batch computation ...

Number of computations: Eﬂjﬂ

menu.
Name of batch: |Sensibility
(1 X [2 X

[#| Common options Modify...

Name of computation: |Gomputation2

Parameters database : None Moaodify... .XJ
Modifications on the model
Add modifications l] J Remove modifications
Parameters | ¥ | [lambda ¥ | Value w | 1E5 ‘
Parameters | ¥ | (Mu w | (Value w | 10E4 ‘
Start Cancel Help

The batch launching window is made of two part, the first is for the name of the batch and the number of
computations in the batch. Then each computation can be set up:

» Name of computation: for identification in results
« Computation options. contains every option related to this computation (times, types...)
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* Modifications on the model: specifies modifications that will be made on the model before computation
launching. Y ou can add as many modifications as you want with the + button. Each modification is made of
4 parts:
1. 1 drop-down menu for object type
2. 1 drop-down menu for the object that will be modified
3. 1 drop-down menu to specify what will be modified on this object (value for a parameter, law for other

object ...)

4. Then you must enter the new valuein the cell

The above example shows a batch with 2 computations, the first is made with a lambda parameter with 1.0E-5
value and amu parameter with 0.1 value.

After acomputation, the model is always reset up to an initial state without modification.

10.5.5. Result Bank

Every GRIF computation is stored in result bank which is available on the right of the module.

( Parameters |/ Events r Gates r Result Bank |_

(2 b X

Ij Computations

A [ default-Albizia

i D default-Moca

|l ¢ & Bateh for Sensitivity analysis|

: D Computation with lambda = 1E-5
D Computation2 with lambda = 5E-G
; D Computation3 with lambda = 1E-G
¢ &t Frozen computation for curves

: [y Frozen: Test1: 1

il

Y ou can display aresult with a double-click on it. Thereis a default result for each computation engine, it isthe
place where "standard" computations are stored. Then, each & is a batch computation directory, it contains as
many results as computations asked for the batch. Finally, the #directory contains results for curves that have
been frozen.

10.5.6. Compute manager

Compute manager shows the calculations. That are currently running or already performed.

= Computations =R
1T Re-order 0igcPus I H oo X @
Time CPU Document Computation na.. Progress Status
08:07:10 |6 03-Club-GRIF-2...|default-Moca
08:07:27 10 03-Club-GRIF-2...|default-Moca default-Moca 0%
08:07:38 10 03-Club-GRIF-2...|Mew_lbd Hew Ibd 0%
08:08:11 1 03-Club-GRIF-2...|New_MTTR
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Compute manager is automatically displayed when calculations are performed. User can display the window

)

using the following icon | =="|.
Thistab is made of 6 columns:

» Time: The hour of calculation launch;

* CPU: number of CPU used;

« Document: document name;

e Computation name: name of resultsfile;

 Progress: progress bar;

» Status: finished in green, in progressin yellow, error in red;

In Compute Manager some actions are available:

1T Re-order

: allow to reorganize the calculations order;

’ : display the following windows for computation settings:

= Computations @

Maximum number of CPU :

Display the compute manager for each new computation
Mask the compute management when calculations are finished
Save results in default path of the result-bank if possible.

Automatic result display

| OK I Cancel Help

. stop selected compute;

UU': suspend selected compuite;

UF*: resume compute in suspend:;

’ ﬂ': display results of selected compute;
* I details errors;

* ¥ remove selected compute;

) %:T: clear all compute;

When atask is added to Compute manager, user is not blocked until the task is ended. He can continue to work
on his model. He can even relaunch a calculation. The various tasks accumulate and are treated sequentially.
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11. Curves

The curves can be drawn to study the model and the results better. To do this, click left on the corresponding icon
on the vertical task bar then draw a box. This box will be the space assigned to displaying the curve(s). Initialy
it isonly awhite box with two axes without graduation.

Chartsicon:

L

We must now define the curvesto be drawn. To do this, click right on the box to display the Charts Edit window.

11.1. Edit curves window

The edit curves window is the same for all the GRIF modules.

Charts Edit (=25
Chart title: [MyCurve |
Data List
Ld [ ) K [+ a |
Legend Information Sho Caolor Style ﬁ Avera..
Curve JUYOut.Output : 11 | [w] Mo point 1| []
Curve2 iAVout Qutput: 11 | [v] Mo point 1 []
Style
Type: ‘Linestyle ‘V|

Intervals : ‘Automatic without peak ‘v| Display peaks values at :
X axis unit: = | [ |Log
Y axis unit: I:D = | [ |Log

Areas: =

Display options
Display title:
Display generic values:

OK | cancel Help

The window is divided into several sections:
1. Chartstitle: entersatitle for the graph.

2. Data list: this part includes a table with several columns in which the different curves on the graph are listed
(name, description, display, curve colour, curve style, curve thickness, display average). A number of different
buttons are available above this table.
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L : Selects aresult of computationsto display. It sends the user back to the Select results window to add a
curve plot to the graph (see. Section 11.2.1, “Curves from data in result-bank”).

/4 : Compares several resultsfrom different cal culationsfor the same data. It sendsthe user to the Compare
results window to add a curve plot to the graph (see Section 11.2.2, “ Comparative curves from datain results
bank ).

 Edit: editsthe plot of the selected curve.
Delete Pat : deletes the plot of the curve selected on the graph.
Up 1 : moves up the plot of the curve selected in thelist.

Down + : moves down the plot of the curve selected in thelist.

» Save: savesthelist of pointscalculated to plot the selected curvesin .csv format. Thisexport does not contain
the generic values. To obtain an export with the generic values, right click on the curve and select I ndividual
export.

* Duplicate: creates a new curve identical to the curve selected.

Freeze ™ : freezes the display of the curve, which will no longer be updated automatically according
computation results.

For each curve, the user can specify the colour, point style, line thickness and display.

3. Computation options: enables the user to enter settings for the computation (optional depending on the
module).

4. Style: this section concerns the curve display.

» Type of style: specifies the type of al the curves on the graph (line, histogram, etc.). N.B. In the case of a
histogram, the bars that exceed the display areawill be displayed in shading to show the user that she must
change the display intervals so that the entire bar can be displayed.

 Intervals defines the display limits for the curve. Automatic without peak: the graph will not display the
"peaks" of specific cases of exceptional values which would make the graph illegible. Even if the peaks
are not displayed on the graph, the user can display their values using the choices proposed in the option
Display peak values.

» Xand intervals: specification of the display interval on the X and Y axes (default intervals or intervals
defined by the user). The last function enables usersto "zoom in" on the most interesting parts of the graph.

» Theaxisunit can be selected according to the type of computation result. For example for units of time, the
user can enter hours, days, months or years.

The “® button determines whether or not the unit is displayed on the graph.

» Thelog boxesare used to activate the logarithmic scale on the axisin question. N.B. 0 cannot be represented
on alog scale, remember to enter a start value that is strictly positive (e.g. E-10). If O is entered, the log
scale will begin at an arbitrary value E-15. Where the computation engine enables, the trust interval can
be displayed by ticking the corresponding box.

» Areas: distinguishes arange of values on a coloured background.

* Inthe histogram style, abox can be ticked to create a cumulative histogram.

5. Display options: activates the Display title function (display graph title) and the Display generic values
function (display min, max and average for each curve).

When a curve is edited, the edit curve window often includes 3 parts: the times at which the computations are
performed, what has been calculated and the extra information (generic values) that should or should not be
displayed below the curve.

Comment: it is sometimes necessary to refresh al the graphs in a document. This can be done using the Tools/

Refresh command, or the keyboard shortcut F5 or the % icon.
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11.2. Selection of results window

11.2.1. Curves from data in result-bank

When you click the Add button in the Data list part you reach a window for curves setup. Each curve displays
data stored in the result-bank. The following window helps users to specify how to retrieve data.

» Legend: legend of the curve.
e Computation selection: select the computation in the result-bank.
» Result to be displayed: each computation contains many results. Select the one you want to be drawn.

* You can display alist apoint whose X and Y will be taken from the data selected in the combo-boxes; or you
can display the time spent in each zone.

» Axes: When aresult is selected, select what must be in X-Axe and what must bein Y -Axe.

» Valueto bedisplayed: Then you can display additional information about the result (min, max, average....)

11.2.2. Comparative curves from data in results bank

When the user clicks on Compar ein the Data list section, awindow opens enabling the user to specify the curve
to be plotted. S/he can then choose whether or not to display a result from severa different computations. The
following window is used to indicate the way in which the information is to be recovered.

e Legend: curvelegend.

» Computation selection: the user can select the different computations to be used from the results bank. Hold
down the Ctrl button to select several different computations.

* Result to bedisplayed: acomputation often contains several results and thisfiletree structureis used to specify
the result that the user wants to display.

 Information to show: indicates which data are to be displayed on the y-axis.
» For which point?: indicates which point of the computation is to be compared to the others.
» Display x-axis values accor ding to: indicates which data must be displayed on the x-axis.

» Valueto bedisplayed: finaly, certain extra data can be displayed (min, max, average, etc.)
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12. Database of parameters

In every GRIF module, a connection can be established with a database of parameters, to import parameters in
GRIF. There are three ways to connect to a different database:

» connectionto a.csv file
e connection to a .xIsfile
* other connection (via JDBC).

12.1. Format of the databases

The database must contain the identifier, the name and the value of the parameter. It is possible to add to the
parameters more information, as the unit, the dimension and the description of the parameter. So we can have
three to six columns, inquiring:

Data'stype: Possible values:
Parameter'sidentifier Numbre, Text
Parameter's name Text
Parameter's value Number
Parameter's description Text
HOUR : hours
DAY : days
MONTH : months
YEAR : years
Parameter's unit HOUR _1: hours®
DAY_1: days*
MONTH_1 : month*
YEAR 1:years*
FIT : Failure In Time (= 10° hours®)
Parameter's dimension BOOLEAN, FACTOR, PROBABILITY, RATE, TIME, OTHER

12.2. Connect to a database

To access to the window to create the connections to databases, go to the menu Data and Computations ->
Par ameter s database -> Connections .... A window appears then:

Parameters database

F 2 |
Databa... Connection url
rex jdbcirelique:csw:/. . /Tools/Databasefrex.csv
rex2 jdbcirelique:csw:/. /Tools/Database/rex.csv
oK I Cancel Help

From thiswindow, it is possibleto :
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e Add a connection to a database.

ﬂ Modify a connection to an existing database. It opens the same window when adding a
connection, but the fields are already filled by the data previously entered.

» Delete the selected connections of the databases.

12.2.1. Connection to a CSV file

12.2.1.1. Form of the database

This type of connection is the simplest. The CSV file has for extension ".csv". It is a simple text file where the
different fields are separated by commas, tabulations or semicolons.

[[D,NOM, VALEUR , DESCRIPTION, DIMENSION
000001,Lambda,0.001,Exemple de Lamda,RATE

000002 ,Mu,0.01,Exemple de Mu,RATE

000003 ,Gamma,0.5,Exemple de Gamma,PROBABILITY

000004 ,ProdMax,1000.0,Exemple de Production maximum,0THER

12.2.1.2. Connection

Once clicked on the button "Add a connection to a database", a window opens up:

Database type =

File |./Tools/Database/rex.csv ||I|

Separator oy -y ) 'tab’
Name of "ID" field: lid
Name of "name" field: [name

Name of "description" field: [description

Name of "dimension” field: |dimension

|
|
Name of "value" field: |va|ue |
|
|
|

Name of 'unit' field: [unit

‘ Test Connection ‘

0K I Cancel | Help |

This window has as a common base, the selection of the database, the fields for "ID", "name", "value",

"description”, "dimension” and "unit", and a button Test Connection. By clicking on this button, GRIF tries to
connect to the database and so verifies the configuration provided by the user.

When adding a CSV database, the type CSV must be selected. A new field appears: the separators between the
data. To sum up, there are three steps to add a connection to a CSV database:

* First, fill the path of the CSV filein. A file explorer is at your disposal (button ...).
» Then, specify the type of the separators used in the CSV file.

 Finally, enter the six fields names of the CSV file. (Or only the ID, name and value fields) (Uppercase letters
are taken into account as lowercase)

.\ Warning : It's important to note that when creating a connection to a CSV database, you must have all
of the dataon a single sheet.
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12.2.2. Connection to a XLS file

12.2.2.1. Form of the database

The databases of the .xIs or .xIsx extensions correspond to EXCEL files. Here is an example of an EXCEL
Database :

al B [ c ] D [ E [ F

| 1 |ID [NOM VALEUR. DESCRIPTION DIMEMSION

2 1Lambda 0.001 Exemple de Lamda RATE
L 3 | 2Mu 0.01 Exemple de Mu RATE
| 4 | 3Gamma 0.5 Exemple de Gamma PROBABILITY

5 4 ProdMax [1000.0  |Exemple de Production maximum OTHER

6
KA

12.2.2.2. Connection

To connect GRIF to thisdatabase, select the XL Stypein the connection window. Thewindow isnow asfollowed:

Database type

File | |
Sheet E

Name of "ID" field: [id
Name of "name" field: [name
Name of "value" field: [value

Name of "dimension® field: [dimension

|
|
|
Name of "description” field: |descripti0n |
|
|

Name of 'unit’ field: [unit

| Test Connection |

| OK I Cancel | Help |

Sheet is the sheet's name where the data are located, and will be filled once a valid path to an EXCEL file has
been entered.
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12.2.3. Connection to a database (with a JDBC connection)

GRIF can connect to any database with JDBC, aslong as the database follows the same rules of the databases seen
earlier. The window for that kind of connection has multiples fields to fill:

Database type u

Database name |re}<. CSV

JDBC Driver |org.relique.jdbc.csv.CsvDriver

|
|
Connection url |jdbc:relique:csv:..;’TooIstatabasef |
|
|

Login |

Password [

SQL Request [SELECT id.name.value,description.dimension, unit FROM REX
Options [-separator=; |
Name of "ID" field: [id |
Type of ID: [VARCHAR(32) v
Name of "name" field: [name |
Name of "value" field: [value |
Name of "description” field: [description |
Name of "dimension” field: [dimension |
Name of "unit" field: [unit |

| Test Connection |

| oK I Cancel | Help |

1. Driver JDBC isthe name of the JDBC driver (ex : sun.jdbc.odbc.JdbcOdbcDriver)
2. Connection URL isthe URL of the database.
3. Thefields L ogin and Password can be left empty.

4. The SQL request SELECT id,name,value,description,dimension,unit FROM REX is used to gather the
dates.

5. Option field inform of all of the database's options: separator, ...
Once a connection with a database is ready, GRIF can now import a set of parameters from the database, but

also updates these parameters when modifications has been made in the databases, or recreate the links of these
parameters so they can now take the values of another database.
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12.3. Import parameters from a connected database

Once adatabase is connected, GRIF can import a set of parameters from the database, via the window reachable
by the Data and computations -> Par ameter s database -> Copy parameter s from database ... menu.

GRIF

Select a parameter database

Databa.., Connection url
rex jdbc:relique:csv:/../Tools/Database/rex.csv
rex2 jdbcireligue:cswv/../Tools/Database/rex.csv
Feuillel |xls:file:/SANSNOM.xlsx: sheet:Feuillel
Selecting the data to import
D MName Value Description Dimension Unit
000001 Lambda 0.001 Example of L... |Rate
000002 Lambda_PT 1.2E-6 Example of L... |Rate
000003 Lambda SOV |8.5E-6 Example of L... |Rate
000004 Lambda2 1.23E4 Ancther exa... |Rate
000005 Mu 0.01 Example of Mu |Rate
0000086 Mu_2days 0.02083 Example of M... |Rate
0oooo7 Gamma 0.5 Example of G... |Probability
000008 DC 0.83 Example of Di...|Probability
000009 ProdMax 125000.0 Example of pr...|0Other
000010 Inspection 720.0 Example of d... |Other
| OK I Cancel | Help |

Select the parameters you want to import, and click on OK. The parameters are now created and imported in
GRIF. The created parameters have the same names than the database's parameters, and the fields "Description”
or "Dimension” areidentical of those found in the database.

It isimportant to underline that it is possible to manually create a parameter in GRIF, and then with its Add-On
menu, assign the parameter's val ue of the connected database. This operation is detailed in thislink.

User Manud 130/ 140



—

TotalEnergies

12.4. Update of the parameters from the database

When an user, who has updated some of his data in his database, wants to have these modifications done on his
parameters in GRIF too, he can then use the update action, from the Data and Computations -> Parameters
database -> Update from database ... menu:

GRIF

Select data that will be update :

e Document data Datab . Database settings
Description Value |Dimens...|Unit P D Name Value Description Dimens...| Unit
Lambda2 Another example of La...|1.23... |Rate rex 2019-03-18 ... [0000...|Lambda2 1.23E-4|Another example of La...|Rate
Mu Example of Mu 0.01 |Rate rex 2019-03-18 ... |0000...|Mu 0.01  |Example of Mu Rate
Mu_Zdays Example of Mu for 2 d... |0.0208 |Rate rex 2019-03-18 ... |0000...|Mu_Z2days 0.020...[Example of Mu for 2 d... |Rate
Gamma Example of Gamma 0.5 Probab... rex 2019-03-18 ... |0000...|Gamma 0.5 Example of Gamma Probab...
Cstl Example of Gamma 0.5 Probab... rex 2019-03-18 ... |0000...|Gamma 0.5 Example of Gamma Probab...
PRODUCTION_... [Maximal prod. 1E3  |Probab... Feuillel |2019-03-18 ... |3.0 PRODUCTION_... [1000.0 [Maximal prod. Probab...
| oK I Cancel | Help

This window shows the parametersin GRIF which are connected to parameters from the databases. Thered lines
correspond to data which have been modified in the database. If the user wants to update some of his parameters
in GRIF, he must select the lines of the wanted parameters, and then press the OK button. The parameters are
now updated.
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12.5. Rebuild of the links to the database

It is possible to modify an existing parameter's connection in GRIF, by changing the database of its associated
parameter. However the parameter can only connect to the parameters with the same name. Thisactionisavailable
by the Data and Computations -> Parameter s database -> Rebuild links to the database menu.

GRIF

Parameters Value Database Identifier Value Link to
Lambdaz2 1.23E-4 rex Lambdaz (id=0000...[1.23E-4
rex? Lambdaz (id=0000...[1.23E-4 ||
Mu 0.01 rex Mu (id=000005) 0.01
rex2 Mu (id=000005) 0.01 |
Mu_2days 0.02083 rex Mu_2days (id=000... |0.02083
rex2 Mu_2days (id=000... [0.02083 ]
Gamma 0.5 rex Gamma (id=000007)|0.5
rex? Gamma (id=000007)|0.5 O
Lambda_Exp_00& 0.042 Feuillel Lambda_Exp_006 (i..[0.042
Feuille2 Lambda_Exp_006 (i...[0.032 ||
Beta_Weibull_Lawé [0.005 Feuillel Beta_Weibull_Lawé ...[0.005
Feuille2 Beta_Weibull_Lawé ...[0.005 |
PRODUCTION_MAX 1000.0 Feuillel PRODUCTION_MAX (...[LO00.0
Feuille2 PRODUCTION_MAX (...[500.0 O
| oK I Cancel | Help |

Herewe can see the different parameters of the databases, which areimported in GRIF, and which are on multiples
databases. So on the line of the parameters you want to rebuild the links, select the right database, and then validate
your modifications by clicking on OK. GRIF then update the values of the parameters by rebuilding the links.
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13. Save

Hereisasummary of all the data which can be saved from a same model.

13.1. Document template

It is possible to use an existing document as base to create a new document or as a part of a document. This
functionality is accessible in File - Document template menu.

e

[% New (default) Crl-N
& Open ... Ctrl-0
Save ctrl-3
Save as ...
L4 Send by e-mail ...
Close Ctrl-F4
Document templates
Import a file ...

-

[% New (from template) ...
‘=Y Import a template ...
Save as template ...

- v

Export

& Template manager ...

&, Page layout ...
& Print ... Cirl-P
Save in RTF file ...

New (from template)... menu enables to open a new document and to initialize it with datafrom amodel aready
build. A window appears to select the existing model.

Select template to be used X
Template list Template detail
[ Templates File location \GRIF\2019\Tree\Templates\PTC_30pric jtr
¥- =2 Templates user dir.) Name of template PTC_30pric
D |F‘TC_30pr1c [Satodev] : PTC_| G
[ PTC_60pric [Satodev]: PTC.| | | Description of template
¢ [ Templates (built-in dir ) Prooftest coverage 30%
D TOTAL-default [ldubernef] - Tt
Preview
Or1
Evt1 Ewvt2
4] I I [»
| oK | cancel | Help |

Import atemplate... menu enablesto add to the current document data from amodel already build.
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Save astemplate enables to save the current document as template in the Template directory of the module. Once
saved as atemplate, the document appears in the Template tree of the GRIF window as well asin the Template
M anager .

I 4
7 Filter [alfr

3 PTC_60prtc jtr :
¢ [Page 1 § ; i —

£ or1 GRIF - Fault-Tree Module *
Evt1 5 | : 3 %
8512 | e (& Library : [Templates (user dir.) [~] i [ I

Templates (user dir.)
D PTC_30pric [Satodevl : PTC_30pric.jtr
D PTC_60prc [Satodev] : PTC_60prtc jtr

@ [J Logical Tree
- (A or1
: /[ Info | Preview

il File - : IGRIF2019\Tree\Templates\PTC_30pric jtr
J[Templates Nam.e:PTC_S[]prtc
¢ [J Templates (user dir.) g \;TEF)S.IOH :

D PTC_30prc [Satodev] : PTC_30pricjir |: Auth.or' Satodey

[ PTC_60prtc [Satodev] : PTC_60prcjtr |- Date - 14 February 2019
¢ ] Templates (built-in dir.) Comment

[y TOTAL-default [Idubernet] : TOTAL-defaul : Proof test coverage 30%
4] i D T

! oK | cancel | Help |

It is possible to create new files from this model using New (from a template)... action. A drag and drop to the
templates from the input area enables to import the model quickly.

o= ] Arborescence Logique

Modéles ,‘ %ﬁ |

|
i
|
| <>
D PTC_30pric [Satodev] : PTC_30prtc jir : :

[
if
I
[ Modéles (rép. utiis... i <z>
I
i
: Eut1 A Evtz
It e R R -

[ MOd2les (1 s e GRIF 20191 Tre et Template sPTC_30pric.jtr
[ TOTAL{ Prooftest coverage 30%

Save as default template menu enables to save the current document as default model in the module template
directory. This model will also be the default model of the module. It will be used as base for creating a new
document when File - New (default) action is used.
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Template manager menu opens awindow to manage the template of the document. New document libraries can
be added/deleted. To add a new library it is necessary to select a directory of the file system. The tool analyzes
the documents in this directory and builds a library that can be used by GRIF based on the compatible documents

found.

Open file
in GRIF

Remove

selected library

Library: |Templates (user dir.) | -
All
Templates (user dir.)

Open

] Templates (user dir.
directary (1 Temp ( !

[ PTC_30pric [Satodey] : PT|
D PTC_60pric [Satodev] : PTigaga

13.2. RTF File

A model can also be saved in RTF format. This enables the saved model to be reloaded in WORD to insert the
graphical part of the model in any document. To do this, go into menu File - Savein RTF file....

lie‘ Edit Tools Document Fault-Tree Dataand Compul

[ New Ct-N
[ New (from template) ..
= Open ... Cir-0
save ctr-5
Save as ...
Save as template document
Anonymize
[Z Send by e-mail ...
Export »
Close Ctrl-Fa

Page layout ...
Print ... Cirl-P
I Save in RTF file ... I
Statistics of document
Document properties

C 20131Tree\Tree1.jtr

Quit ci-o

‘:‘ Thereis another way to insert model in areport.
Select the part of the model, copy it, and paste it in Microsoft WORD or other software.

13.3. Input data

When the input data for the computation engine is generated, it can be saved. This type of file has the ".don"
extension. Thesefiles can therefore be modified using atext editor then reloaded to launch computations on them
(for example). This action should be made only by advanced user.

13.4. Results

Computation results can be saved in different formats:
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1. Export of atablein particular in .csv format:

2. Export entire set of results:

Probability | Mean times | [ nfo
Synthesis
Uiy | wie)
system Min Max Average \ Integral

And1 0 1 0.979 8.5765E4

Bt 0 1 0.9286 8.6508E4

[Evtz 0 1 0.9886 8.6508E4

|E\1.3 0 1 0.9836 |8.6598E4

v
v [ wi
Name :

And1 | Type = U(t), Name = And1

Evti : =

Evt? 2 Time Value Average Integral

Evi3 o 0 0 0 -
3333380 3.5236E-5 1.7618E-5 5.8726E-4 =
[6.6667E1 2.6825E-4 3.468E5 5.6453E-3
[1E2 8.5178E-4 24479E-4 24479E-2
[1.3333e2 1.945€-3 5.3444E-4 7.1259E-2
[1.6667E2 3.5181E-3 9.8387E-4 0.164
[2E2 5.9562E-3 16177E-3 0.3235
2333382 9.0133E-3 2.4559€E-3 0.573
|2.8667E2 1.2825E-2 35138E-3 0.937
(32 17411E2 48031E-3 1.4409
[3.3333E2 2.2778E-2 6.3322E-3 2.1107
‘[2.8667E2 2.8023E-2 3.1066E-3 2.9724
[eE2 3583362 10129E-2 [4.0517
(4333382 4.3486E-2 1.2401E-2 53737
{a38E2 4.4616E-2 1.2738E-2 55792 -
[a5667E2 5.1858E-2 1491962 6.962 =

lundi, 3 avril 2017 15:51:18 CEST H®
OK | | Save as

lundi, 3 avril 2017 15:51:18 CEST

Probability | Mean times | | nfo
Synthesis
uge) | wie)
System Win Max Average \ Integral
And1 0 1 0.979 8.5765E4
Evt1 0 1 0.9886 8 6598E4
[Evt2 0 1 0.9886 B.6598E4
|E\|13 0 1 0.9886 |8.6598E4
aw
Name :
[ um [ wi
Mame
And1 || Type = U{t), Name = And1
Evt1 :
Evi2 4 Time Value Average
Ev3 o 0 0 0 -
{3.3333E1 3.5236E-5 1.7618E-5 5.8726E-4 =
||6.6667E1 2 6825E-4 8 468E-5 5.6453E-3
i|1E2 8.6178E-4 2.4479E-4 2.4479E-2
{1.3333E2 1.945€-3 5.3444E-4 7.1259E-2
{|1.6667E2 3.6181E-3 9.8387E-4 0.164
|| 2E2 5.9562E-3 1.6177E-3 0.3235
233332 9.0133E-3 2.4559E-3 0.573
|2.6667E2 1.2825E-2 35138E-3 0.937
||3E2 1.7411E-2 48031E-3 1.4409
i[3.3333E2 2.2778E-2 6.3322E-3 12.1107
{|3.6667E2 2.8923E-2 8.10
i|4E2 35833E-2 1.01
:(4.3333E2 4.3486E-2 1240 Save standard output ...
[a38E2 4.4616E-2 1.273 save engine data file ...
||4.6667E2 5.1858E-2 1.491 R —
Save as XML Spreadsheet 2003 (XMLSS)

0K

Save as

» Saveresult file: saves the contents of the Results tab (.xml format).

¢ Advanced report: generates reports using style sheets.
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» Saveengine datafile: savesthe data file sent to the computation engine (.txt format).
» Saveas XML spreadsheet 2003 (XML SS): saves all the results tablesin an XML format compatible with
Microsoft(r) Excel 2003 and later versions.

13.5. Curves

For each curve drawn, the points which have been computed in CSV format can be saved. Thislist of points can
then be used to draw new curves or to perform further computations.

Charts Edit X5

Chart title: [WyCurve

Data List

(AR FE @@-&

| Legend Information | Show  Color Style E Avera.
Curve1 U(Out Qutput : 11 | [v] Mo point 1 [
|Curve2 IAMYOutOutput: 11 | [v] No point 1T0O

Style

Type: |Line style £ |

Intervals : Display peaks values at : |The last Dﬂillll -
X axis unit: @ | [ ]Log
¥ axis unit: |: @ | []Log

Areas:

Display options
Display title: [v]
Display generic values:

OK Cancel l Help
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14. Options of GRIF - Risk

Tools- Application Options menu opens awindow containing the following tabs:

14.1. Options

Options tab enables to tune application behavior :

» Save the options of the current document as default options in the application : Save options of current
doc as application default options.

» The application manages the default options of the documents, apply the default options to the current
document : Apply -Application options- to current document.

» Delay of automatic document saving (in minutes) : Delay of automatic document saving (in minutes). A null
value disables automatic saving.

* Number of undo : Specifies number of possible undo/redo.

» Number of recent files: Specifies number of filesin recent fileslist.

» Window display : Enables separate tables (external) or linked tables (internal).

» Columnstoberesized in tables : Enablesto specify the columns on which space will be taken for resizing.

» Ask for confirmation before deletion outside the input area : When deleting an element in the graphic tree
or in the table date, adialog box will be displayed.

» Manage new namesto avoid name conflict : Tries to avoid name conflict, creating new objects whose name
is unique (when pasting for example).

» Synchronize view with tables: Select objects in tables (on the right) when they are selected in view.

» Synchronize view with explorer : Select objects in explorer (on the left) when they are selected in view.

» Ask for confirmation if closing with close button : When closing with the button at the top-right of adialog
box, the software will ask for aconfirmation. Use OK or CANCEL buttonsif you don't want to confirm closing.

* Modification tracking when saving : When saving, if tacking is activated, you can add a comment about
modifications made on the document.

* Inresultswindow, display description instead of default name : Enable displaying of Comment/Description
of objectsin results window. | can be better than a default name may be without meaning.

14.2. Executables

Executables tab enables to specify path to external executables:

» Mail client : Enable you to set the mail client to use
« Automatically open PDF files: Specifiesif PDF reports must be opened with generation.
* Moca-RPC path : Specifies Mocaversion 12 path.

14.3. Editing mode

Editing mode :

» Mode Omega25 : Configuration and choice of editing mode

14.4. Graphics
Graphics tab enables to modify GUI look :

» Use Windows look and feel : Use the look and feel of your operating system instead of java look and feel
(GRIF restart is needed).

» Element Zoom : Changes graphics size.

* Filling and outline for dynamic fields : Object outline configuration (line color, line width, background
color, ...).

» Font for dynamic fields : Enables font configuration (color, size, italic ...) for information that are displayed
under objects.
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Shapefilling and outlinefor commentaries : Object outline configuration (line color, line width, background
color, ...).

Font for commentaries : Enables font configuration (color, size, italic ...) for information that are displayed
under objects.

Shape filling and outline for groups : Object outline configuration (line color, line width, background
color, ...).

Font for groups : Enables font configuration (color, size, itaic ...) for information that are displayed under
objects.

Activate cross hair : Activate cross hair which enables object alignment.

Activate smoothing for texts: Activate anti-aliasing (smoothing) for texts, it can slow the display.

Activate smoothing for images : Activate anti-aliasing (smoothing) for images, it can slow the display.
Activate tooltips: Activate tooltip-system.

Hide not computed additional info : Additional information under nodes won't be displayed if it is related to
anot computed result. It prevents from multiple"?* display.

14.5. Digital format

Digital format tab enables to customize digits display :

Display of parameters: Specifies the display of parameters (number of digits, ...).

14.6. Computations / Results

Computations/ Results :

Light Batch : Deletesfiles used for each computation of batch computations, it decreases memory/disk use.
Preferred frequency unit : Unit that will be used for displaying result which dimension is "frequency" in -
main view, - data tables, - and some result synthesis.If no unit is displayed (especially in detailed results) the
unitis (h-1).

Preferred duration unit : Unit that will be used for displaying result which dimension is "duration™ in - main
view, - datatables, - and someresult synthesis.If no unitisdisplayed (especially in detailed results) theunitis (h).
Apply modification factor on laws : Enables probability modification factor. If checked, an "Apply factor"
check-box will be available at the bottom of law editing panel.

Unit choicefor law parameters. : Activate unit selection for each parameter in law edition windows.

14.7. Events

Events:

Font set-up : Enables font configuration (color, size, italic ...) for information that are displayed under objects.
Font set-up for commentaries : Font used to draw text in the commentaries rectangle above the symbol.
Outline set-up : Object outline configuration (line color, line width, background color, ...).

Font set-up for CCE description : Font used to draw text in the CCE description.

Outline set-up for CCE description : Outline used to draw the specific part for CCE description.

Display name : Enables to display name or not

Display number : Enablesto display number or not.

Display description : Enablesto display description or not.

Display attributes: Enablesto display attributes or not.

Display default value for attributes: It displays the default value of attribute for which no value is defined.
Display law : Enablesto display law or not.

Display CCF : Enablesto display or not commons causes failures.

Use a default law : Enables the specification of alaw that will be used when creating objects (instead of built-
in Exponential 1E-3).

Default law : Default law that will be used when creating objects.

Set of usablelaws : Allows you to define all the laws that can be used when configuring the entity.
Additional information : Enablesto display additional information (results of computation)

Safety coefficient applied to target : Coefficient that will be applied to theorical target.

Display severity : Display severity of the consequence associated to the event.

Display consequence : Displays the name of the consequence associated to the event
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Display event type : Displays the type (Dangerous/Sure/-) of the event

Remark height : Height (in pixels) of the remark-frame at the top of events. Default valueis 40.

Remark width : Width (in pixels) of the remark-frame at the top of events. Default value is 100.

CCE description height : Height (in pixels) of the Central Critical Event's description. Default value is 60.
CCE description width : Width (in pixels) of the Central Critical Event's description. Default valueis 75.

14.8. Barriers

Barriers:

Font set-up : Enables font configuration (color, size, italic ...) for information that are displayed under objects.
Outline set-up for information : Font used to draw text in the barrier description.

Display name : Enables to display name or not

Display number : Enablesto display number or not.

Display description : Enablesto display description or not.

Display attributes : Enablesto display attributes or not.

Display default value for attributes: It displays the default value of attribute for which no value is defined.
Display law : Enablesto display law or not.

Display CCF : Enablesto display or not commons causes failures.

Use a default law : Enables the specification of alaw that will be used when creating objects (instead of built-
in Exponential 1E-3).

Default law : Default law that will be used when creating objects.

Set of usablelaws : Allows you to define all the laws that can be used when configuring the entity.
Additional information : Enablesto display additional information (results of computation)

Barrier color : Barrier color

To be studied barrier color : To be studied barrier color

Fix barrierscontent size: Fix barriers content to a specific width

Barrier content width : Barrier content specific width

14.9. Risk links

OPTION_TAB_024 DLINK :

Show arrowslinkstotheforeground : Displaysthe direction of links on theforeground. Otherwise, thearrows
will be drawn behind.

Outgoing link of an event : Outgoing link of an event

Negation outgoing link of an event : Negation outgoing link of an event

Failurelink of abarrier : Failurelink of abarrier

Success link of a barrier : Success link of abarrier

14.10. Curves

Charts tab enablesto change charts drawing :

Set graphicsborders: Add bordersto charts.

Set generic values borders: Add borders to generic values under charts.
Display grid : Display grid on curves area.

Display legends : Display legends under curves.

Drawing zone transparency : Activate curves area transparency.
Graphic transparency : Activate charts transparency.

Title size: Specifies chartstitle font size.

Generic values size : Specifies generic values font size.

Point size : Specifies point size on curves.

Coordinates size : Specifies coordinates font size.

L egend size : Specifieslegends font size.
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