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1. Description of the interface

1.1. Main window of the Petro module

The main window is divided into several parts:

Title bar: 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.

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

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.

(141 GRIF - Module Petro - [2017][Debug] - Petrol jog \Pagel =N R <

File Edit Tools Document Dataand Computations Simulation Group ?

(][] R [ el (] =

ala|[a]e| [£z]m [®|O) [vx]v|ale] |=a]= [T a]n]

RIRVEEAEEE

— 4 : i: Results | &} Simulation
13 9 Petrot ] | [ Tables r “L Profiles | Attributes
52:03;:91 § | connectors | W® Parameters | [ Variables
; [Ed maintenance crew | [@] spare parts
[ ] Equipment i= Global list
=
@ Name | Location | Mode
[: 4
&7,
4
U, -
>
4
B
4= | =9 Templates MName Location
A o= [ Templates (user dir.) :
4;/ o [ Templates (built-in dir.)
4 L
~ 4] [ T |
[3 Petrot.jog

1.2. Vertical toolbar

Each model used in operating dependability has its own icons. All the graphical symbols for stochastic flow
diagrams are shown on the vertical icon bar on the left of the datainput screen.
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The vertical toolbar contains the following items:

Selection tool Select the graphical objectsin the input zone.

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

Link tools: link two components/connectors.

Rotating machine blocks: all of the components representing rotating machines.

Static machine blocks: all of the components representing static machines.

Tank blocks: used to manage a production buffer.

Generic block: used to define a block which has its own Petri net.

Generic resources: used to define its own resources.

B E R xansUe|E |8

Generic rotating machine block: defines a rotating machine whose Petri net is based on the initial
model, but to which the user wishes to add functions.

Generic static machine block: definesastatic machinewhose Petri net isbased on theinitial model,

but to which the user wishes to add functions.

b Source: defines aflow source for the model.

@ Target: defines an output for the model.

PL] Profile block: defines a new profile for the flows.

A Ramp-up block: defines progressive ramp-up of al or part of an installation.

. Utility connection tools: defines aflow output, to become the source of a utility network.
Maintenance crew block: defines a maintenance team. This tool cannot be connected to the
— network through graphical links.

Spare part block: defines a stock of spare parts. This tool cannot be connected to the network
A through graphical links.

= Common cause failure block: defines a common cause failure. This tool cannot be connected to
4 the network through graphical links.

7 Statistical block: definesrandom shutdowns. Thistool cannot be connected to the network through
4 graphical links.

] Timer: enables to activate a chronometer under condition.
> Connector: builds a convergent or divergent connector.

;J] The connectors are automatically created when links are created, and this tool simply
serves to explain the creation of a connector where necessary.
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Separator connector: distributes the flows among the branches in specific proportions.

I nput/output connectors: divides up the network so it can be spread over several pages. The output
connector and its shortcut are created automatically.

Flare output: defines a flare, acomponent that is able to burn any excess effluent it receives (e.g.
gas).

Flare connector: redirectsthe flowsto asecondary route (theflare) if the main routeisunavailable.

[ || o) 8| 2 | 0

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

Comment tool creates static comments.

= [N

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.

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

o [ ]/1L0 O IC

Simulation tools: enters the interactive simulation mode.

1.3. 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.

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;

The main part containing the data table.

The bottom part indicating what the selected dataisused for. Thistableisavailable only if the given data can 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
theitem islocated and select it.
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Here is an example illustrating the parameter table

¥ Parameters E=mEon
B8 v B | (7 | BH| El R =N
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 non-exhaustive list of actions
that can be found on the data tables.

F-"|'| Savesthetablein atext file.

Import data from another Petro model or from CSV file.

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.

Permit to merge datain a unique data.

% | = @) 6| 0| | D

Creates new data.
+ Create the number of data indicated by user.
@ 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 datatable.
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 severa filtering criteria, as below:
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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 the filter 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).

'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.

1.2. 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 & afficher et leur ordre.

[w|MName

[w]Value
[_|Description

[ Linkedto
[w]Dimension
[|Last database

[ Activate uncertainty

4]

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

| OK I 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.

';)] 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.
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1.3. Multiple edition

To modify data, ssmply 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 opens to
allow you to make these changes.

Multiple changes @
Multiple changes of Parameters
Field ~ Value
Domain Bool -
Mame =
Description
Value false -
Dimension Boolean =
| oK | cancet |  hep |

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 all "Float"); they can be changed to give a new value to al 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.

Qe [« I [+ [%] [w]e]8]s

@l“ Parameters |
K - = =
< ®| @\ v n1|g|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 wishes to display.
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l/ ¥ Parameters £ FHtosiokian
1 [T Equipments
=

u ?|E 17 () Sources
| Diomain | Mal [0 OTargets
7 () Sources utility
11 (+) Targets utility
[0 i= Global list
[0 G Maintenance crew
O Spare parts
o ccr
o B Ramp-up
[J I Tanks

[ _}’Flares

[0 4= Convergent connectors

[J = Divergent connectors
(] Ep Distributing connectors
[ = Flare connectors

(] Connectors

[0 7] statistical data

¥ % Parameters

¥ .7 Variables

[T [FF| Tables

[0 L Profiles

¥ Attributes

L} Results

M 3 Simulation

1.4. Tree view

“F Filtre

[T MySystermn.
¢ 3 Page 1
P C1Gm1
o 3 Sub-Grp
o= ] Grp2
3 Page 2
[ Fage 3

A

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. Menus presentation

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

e |

(88 New (defauit) Ciin
- New blank document

ﬁopen Cl-O
E Save Cirl-5

Save as ...
ﬂ Send by e-mail ...
Close CirlF4
Document templates »
[ import a file r
Export as Petri nets »

@ Page layout ...

@2 Print .. e

Save in RTF file ...

Anonymize

Statistics of document

Document properties

Files of the document

Compare 2 documents

Compare results from different documents

Recent files

Quit

|
(]

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 17.1, “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/Petro

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 19.2, “ 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 17.1, “Document template”.

Document templates k

i- New (from template) ...

B Import a template ...

B Save as template ...

E Save as Default Template ...

ﬁTemplate manager ...

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

mlmpnrtaﬁie »
{may File import
"ig BFiab file import

@ BStoK file import

Function Export as Petri nets generates a .jpp file that contains:

The Computed model: Thisisthe model used when launching calculations.

Or the Simulated model (default) : Thisisthe model used by the interactive simulation. It contains in addition
to the calculated model, display information for better readability.

Export as Petri nets k

Simulated model (default)

Computed model

The print functions Page layout, Print and Save in RTF file are described in the section Section 18, “Printing”

The functionality Anonymize deletes al 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 6.14, “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 specificaly in the section Section 6.16, “Files of the
documents”.

Thefunctionality Compar e 2 documents highlights the changes made between 2 versions of the same document.
Thisfeature is described more specifically in the section Section 6.15, “ Compare 2 documents”.

The functionality Compar e results from different documents opens a window on which you can select results
on different document in order to compare them.

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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2.2. Edit
The menu Edition contains all the commands needed to edit the current model.

it
‘J Undo CHri-Z
= Redo Chi+iajz
ﬁ Copy
% Cut Cirl-X

ﬂ Paste Chrl-y

Eﬁ Paste and renumber Ctrl-R

W Remove SR

Overall change ... Ctrl+hiaj-H

Selection change ... Ctrl-H

%Grue
L‘_Cl‘[ UnGlue

Select all Ctrl-A,

Clear selection
Select connected part  Coil+hiaj-A

Select upstream part F4
Select downstream part iaj-F4

Automatic layout »

Q Properties Alt-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 6.1, “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 6.3, “Overall
change” and Section 6.4, “ Selection change”.

Actions Glueand UnGluelink or unlink graphical objects between them. Thisallowsto fix the position of objects.
Thisfeature is described more specifically in the section Section 6.10, “ 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 6.7, “ Selecting a connected section”

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 menu Automatic layout gives access to different modes of graphical layouts. This layout can be configured
in the document options. See Section 19.3, “Graphics’

Automatic layout k

Layout for selection

Layout for current page F7

Layout for whole document Ct-F7
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The functionality Properties edits the logical properties of the current selection.

2.3. 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 Cirl-Favé numérigue +
Decrease page size Ctrl-Pavé numeérigue -
Page size Chrl-Pavé numérique

Reset size of pages

0 Refresh F5

Align »
Align and distribute b
Bring forward

Send backward

Display toolbars »

1]

Display bar of opened documents

Document options
Application options

Search pageigroup Ctrl-F
Information about selection Crl+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 Moveto 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 6.8, “Zoom and page size”

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

Themenu Align providesalignment functionsfor graphical objects. Thesefeatures are described more specifically
in the section Section 6.5, “ Alignment”.

Align 3
= Align left
¢ Align center
== Align right
Tr Align top
& miign middle
J.l. Align bottom

User Manud 17/184



L

TotalEnergies

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 6.5, “Alignment”.

Align and distribute 4

j== Align left

* Align center
o= Align right

T'l_ Align top

4% Align middle

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 already 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 19, “Options of GRIF -
Petro” ). 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 19, “ Options of GRIF - Petro”

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.

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

Next Ctrl-Fg

Previous Ctri+Maj-F&

¥ C:\Wsersibenoitdecournuaud\GRIF2022\PetroiPetrod.jog

The functionality Next : Selects the next document

The functionality Previous : Selects the previous document
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2.5. 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 Computations
Edit data tables 4
b{’ Parameters database [
Import profiles from Excel® 4

Resources management
Flows configuration
Configuration of contributions to production shortfalis

ﬁ Preventive maintenance schedule
E Teams schedule
E Cost schedule

Geographical areas

Delete unused data

Let names and IDs be unique

@ Preparation of calculations
E Compute manager

Invalidate the calculation cache
Verify

= Simplify to BStoK format
E Start Moca ...
E Re-start Moca with current settings

Display last results
Batch computations 4

Distributed computing (manual) »

The menu Edit data tables provides access to a non-blocking window set that presents the data as tables.

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 15, “ Database of
parameters’.

Menu Import profilesfrom Excel® isa utility for importing or updating flow profiles from excel files.

Import profiles from Excel® 4

Imports ...

Update from excel® ...

Function Resour ces management opens a window showing the resources (maintenance teams and spare parts)
used by components and failure modes. Thiswindow can also be used to globally modify the settings of component
failure modes. For more information on this window, see Section 3.10, “Resources management table”

Function Flows configuration allows you to edit or add new flows to the document. Flow configuration is
described in more detail here Section 3.2, “Flows configuration”

Function Configuration of contributionsto production shortfalls alows to configure the calculations of each
component to the system losses. For more information on the cal culation of contributionsto production shortfals,
refer to Section 13.1.1, “Configuring the computations’

Function Preventive maintenance schedule alows to have a globa and chronological view of preventive
maintenance defined on the components. This function is described here: Section 3.11.1, “ Presentation”
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The functionality Teams schedule :

Function Cost schedule allows you to plan costs that will be taken into account during the calculations. For more
information on cost settings, refer to Section 3.12, “ Cost management”

The functionality Geographical areas:

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

Function Preparation of calculationsisautility that lets you run multiple calculationsin parallel on one or more
documents at a time. This function is generally used to perform sensitivity analyzes. For more information on
using thistool, refer to Section 13.5, “ Preparation of calculations’.

Thefunctionality Compute manager : Opens a non-blocking window to manage the cal culations launched by the
application. For more details on the compute manager, refer to Section 13.2, “ 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 Verify : Checks model data and displays errors.
The check boxSimplify to BStok format is an option to modify the way the petri net is generated before the
calculations. With this mode enabled, different optimizations will be implemented: single-flow export, no back

propagation, no demand profiles and no automatic stand-by.

The functionality Start Moca ... : Opens the configuration window for Moca computations. For more details on
Moca computations, refer to Section 13.1.1, “ Configuring the computations”.

The functionality Re-start M oca with current settings : Restarts the computation with the last parameterization
of Moca computations.

Function Display last results: Displaysthe result window of thelast cal culation performed. For more information
on the result window, refer to Section 13.1.2, “Reading the results (New GUI)”.

The menu Batch computations includes the functionalities of multiple computations by variation of parameters.
For more details on batch computation, refer to Section 13.4, “Batch computation”.

Function Distributed computing (manual) allows you to split the calculations, so that it can be run in parallel
on several separate machines.
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2.5.1. Edit data tables

The menu Edit data tables provides access to a non-blocking window set that presents the data as tables.

Edit data tables ]

Editing tables {new window)
[_dvariables
[ parameters
Tables
7L profiles
{) attributes
ﬁ Edition of assumptions

Edition of actions

i= Global list

|:| Equipments
E Ramp-up
[ Tanks

)’ Flares

o Sources

@ Sources utility

@ Targets

@ Targets utility
Maintenance crew
Spare parts
[FHccr

[+~] statistical data

Timer

Connectors

g:b Convergent connectors
d:g Divergent connectors
732; Distributing connectors

—@— Flare connectors

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

Variables : Opens a non-blocking window containing the variable editing table The creation and settings of
variables are detailed here Section 8, “Variables”.

Par ameter s : Opens a non-blocking window containing the parameter editing table (constants).
Tables : Opens anon-blocking window containing the tables editing panel.
Profiles : Opens a non-blocking window containing the tables profiles editing panel.

Attributes : Opens a non-blocking window containing the attributes editing table. Attributes settings are detailed
here Attributes.

Edition of assumptions : Opens a new non-blocking window containing the editing table of assumptions. The
assumptions' settings are detailed here Section 6.17, “Hypothesis’.

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

Global list : Opens a non-blocking window containing atable of all the components (equipments, inputs, output,
resources, ...) of the model.
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Equipments : Opens a non-blocking window containing the equipment editing table. The concept of equipment
includes both rotating machines (Section 4.2, “Rotating machines’), static machines (Section 4.3, “Static
machines’) and generic components (Section 4.7, “ Generic blocks”).

Ramp-up : Opens a non-blocking window containing the ramp-up editing table. Ramp-up settings are detailed
here Section 4.5.3, “Ramp-up block”.

Tanks : Opens a non-blocking window containing the tank editing table. Tanks settings are detailed here
Section 4.5.4, “The Tank”.

Flares : Opens a non-blocking window containing the flare editing table. Flares settings are detailed here
Section 4.5.1, “Theflare”.

Sour ces : Opens a non-blocking window containing the sources editing table. Sources settings are detailed here
Section 4.1.1, “Source”.

Sour ces utility : Opensanon-blocking window containing the sources editing table of utility pages. Sourcesutility
settings are detailed here Section 5.1.1, “ Utility source’.

Targets : Opens a non-blocking window containing the targets editing table. Targets settings are detailed here
Section 4.1.2, “Target”.

Targetsutility : Opens anon-blocking window containing the targets editing table of utility pages. Targets utility
settings are detailed here Section 5.1.2, “ Utility target”.

Maintenancescr ew : Opensanon-blocking window containing the maintenance crew editing table. Maintenances
crew settings are detailed here Section 4.6.1, “Maintenance crew”.

Spare parts : Opens a non-blocking window containing the spare parts editing table. Spare parts settings are
detailed here Section 4.6.2, “ Spare parts’.

CCF : Opens a non-blocking window containing the Common Cause Failure editing table. CCF settings are
detailed here Section 4.6.3, “Common cause failures”.

Statistical data: Opens a non-blocking window containing the block Statistical editing table. Statistical block
settings are detailed here Section 4.6.4, “ The Statistics block”.

Timer : Opens anon-blocking window containing the block timer editing table. Timer block settings are detailed
here Section 4.6.5, “Timer”.

Connector s: Opens anon-blocking window containing the connector edit table. The concept of connectors groups
together converging connectors, diverging connectors, flare connectors and separator connectors.

Convergent connectors : Opens a non-blocking window containing the convergent connectors edit table.
Convergent connectors settings are detailed here Section 4.4.1, “ Convergent connectors’.

Diver gent connector s : Opens a non-blocking window containing the divergent connectors edit table. Divergent
connectors settings are detailed here Section 4.4.2, “ Divergent connectors’.

Distributing connectors : Opens a non-blocking window containing the distributing connectors edit table.
Distributing connectors settings are detailed here Section 4.4.3, “ The connector-separator”.

Flare connectors : Opens a non-blocking window containing the flare connectors edit table. Flare connectors
settings are detailed here Section 4.4.4, “ The flare connector or discharge connector”.
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2.5.2. 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 15, “ Database of
parameters’.

ﬁ 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 awindow to select the data to update.

The functionality Copy parameters from database ... : Imports from a parameter database a set of datain 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.

2.5.3. 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 13.4, “Batch computation”.

Batch computations »

|% Manual creation of batch

|r% 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 cul ation batches by making all the combinations of the parameters.

2.5.4. Distributed computing (manual)

Function Distributed computing (manual) allows you to split the calculations, so that it can be run in parallel
on several separate machines.

Distributed computing (manual} 4

Computation split

Merge Moca-RP binary results

Function Computation split is the action to choose the number of computers on which the calculations will be
made. Target computers must have an installation of GRIF 2022 - Petro and a valid license. Drop the batches
(.ini and .mk13) on each of the target computers, and double-click on the mk13 file. The window of the Moca-
Launcher opensthen allowsto start the calculations on 1 or more CPU of the computer. Once the calculations are
complete and the results are retrieved, use the M erge M oca-RP binary results function to get the final result.

Function Merge Moca-RP binary results allows to obtain the fina result of a calculation that has been split.
Place the intermediate results (.bin) in adirectory of the computer where the split took place, open your document
at the origin of the computation within Petri12 and then start the step of merging the results.
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2.6. Simulation

Menu Simulation includes all thefeatures avail ablefor interactive simulation. For moreinformation on interactive
simulation, see Section 12, “Interactive simulation”.

Simulation |

r"i Start simulation

< Go to initial state
( Go back (one step)
) Go forward {one step)

-=» Go next step

¥ Stop simulation

-ﬂ- Display simulator

Legend

Function Start simulation : start the interactive simulation.

Function Go to initial state: restart the simulation

Function Go back (one step) : allows you to step back one step in the simulation history
Function Go forward (one step) : replay the last step in the simulation history

Function Go next step : alows to play the next transition present in the scheduler of the transitions of the
simulation.

Function Stop simulation : allowsto stop the current simulation and to return to an editable model.
Function Display simulator : opens a non-blocking window displaying interactive simulation tools.

Function L egend : displays alegend about the color codes used by the simulator

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

Group |

Group

New group

New empty sub-system
Sub-system from selection
Name change F2
Picture change

Ungroup

e Edit group
# Quit group edition

The functionality Group : Puts the selected elements into a new group. A new 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.
Function New empty sub-system allows to create a new subsystem without connection or component.

The functionality Sub-system from selection allows you to create a new subsystem from the selected elements.
For more details on subsystems, refer to Section 3.8, “ Sub-systems creation”.
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The functionality Name change : Edits the name of the selected group.

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.

2.8.7?

Themenu ? combinesseveral GRIF global configuration functionsand 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€e'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.

2.8.1. Configuration

The menu Configuration groups together several configuration elements of GRIF.

Configuration »

License 3
Associate GRIF files P
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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2.8.1.1. 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.

2.8.1.1.1. 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.

2.8.1.1.2. 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.

2.8.1.2. Associate GRIF files

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

Associate GRIF files P

For current user

For all users
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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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3. General points

3.1. Prototypes

The Petro module makes it easier to build a Petri net based on production flows. Each exploitable component
in Petro serves to configure the Petri net, which will be used by the computation engine. Some components are
directly linked to a Petri net. All of the models or prototypes used can be accessed viathe user directory, userdir/
Petro/.modél/. Y ou can modify these prototypesin the GRIF-Workshop Petri module. It is however advisable to
modify copies of these prototypes and the prototype paths in the document options:

{141 GRIF - Module Petro

Simulation - settings r Simulation - display |/ Curves | Prototypes r Petri export |
Graphics r Digital format Blocks r Connectors |

Empty bloc Petri path . models\EmptyBlocjpp | -
Rotating and static machines Petri path |1_R0tating_Machines_SIMGF’S_2U1211DB_US.jpp"
Maintenance crews Petri path |\.m0de|s\F‘roto_Team_2012I:I8I:|8_1.jpp ||
Spare parts Petri path |1UdeIsxPrUto_Resources_Spare_Em20?‘25_1.jpp||
CCF Petri path |\.m0deIs\F'roto_Resources_CCF_Em21U12.jpp ||
Flare Petri path |1.m0dels\F‘roto_Flaring_Em21112.jpp ||
Ramp-up Petri path \.models\Proto_RampUp_20121109_02jop | -
Statistic Petri path |1.m0dels\F‘roto_Statistic_Em 21108 jpp ||
Tank Petri path . models\Proto_Tank_20121128 jpp | -

‘ OK | Cancel Help

3.2. Flows configuration

The Flow configuration function defines flows circulating in the system. The order of the flows isimportant for
calculating priorities, so the first flow will be considered as having priority over the others if optimisations are
required on converging connectors.

{241 GRIF - Module Petro

The first flow of the list will be priority over others if
optimizations are required in the modelization

EE]

Mame |Flow types| Volume .| Time unit| Color flow|
oil Liguid Mm? Hour(s)
gas Gaseous (Mm? Hour(s)
water Liguid Mm? Hour(s)

oK | cancel Help
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3.3. Type of page
When anew page or agroup is created, there are two possible work modes:

1. Process network: for working with all the flows. This type of page is used when modelling your production
network.

2. Utility network: for working with a single-flow network to model an auxiliary circuit. The outputs (targets) of
utilities are not considered as production outlets. The utility networks serve to condition the start-up/shutdown
of acomponent for example.

Choose your type of page or group @
Type:
|Prooe55 ‘v|
| OK H Annuler |

3.4. 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.

.:j The"%" sign isaspecial character and you have to type it twice for asingle "%" to be displayed.

fr- -

osoos - Comment @
Jllew system,
New sy’steml
v —
OK Cancel Help

3.5. Inputting links and connectors

LINKS
* Function: directly links two elements (block or connector).
» Graphical representation: a non-directional arc.

» Creating alink:
1. select the corresponding icon on the vertical tool bar;
2. select astart element (block or connector) by aclick left onit;

3. drag the mouse (without releasing the button) to the arrival element and release the button.
The order in which the links are drawn can in some cases have an importance (cf. below).
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e Example:

B2

hioditest_a

Wk
1 4
. o B B4
hiodZtest_a hodZtest_a
ok ‘Wiark

3
B3

hioditest_a

Wk

In the above example, two serial links have been drawn: one between blocks B1 and B3 then the other between
B2 and B4.

CONNECTORS

» Function: this element can be the "source" and/or "target" of severa links.
— If itisthe"Source" of several links, it is called adivider connector.
— If itisthe"Target" of several links, itiscalled aK out of N connector.

» Graphical representation:
— the"conventiona" connectors are brown triangles;
— thedivider connectors are red triangles;
— theK out of N connectors are blue triangles.

] Depending on the links which are linked to the connector, it is automatically converted into a divider
connector or into aK out of N connector.

« identification: each connector has

— anumber: It isthe "true" identifier (that which will be used by the computation engine). The numbers are
automatically incremented. Two connectors cannot have an identical number.

— aname: enables you to give the connector a name to locate yoursalf better in the model.

» The properties of convergent and divergent connectors are set out in sections Section 4.4.1, “Convergent
connectors’ and Section 4.4.2, “Divergent connectors”.

e Operation:

To create a" conventional" connector,
1. select the corresponding icon on the vertical tool bar;
2. click left at the desired location in the input zone.

Divider or K out of N connectors can be created directly. To do this

1. select the corresponding icon on the vertical tool bar;

2. select astart element (block or connector) by aclick Ieft on it;

3. drag the mouse (without releasing the button) to the arrival element and release the button.
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e Example:

Connector |<==

B2

Comp. B2 L}

Divider link in

. . o

ivider lin ) L \

\, o B4 K of N link
Comp. B4
Cz

Comp. B1

B3
Comp. B3

Intheexampleabove, adivider connector hasbeen drawn between blocksB1 and B3 and aK out of N connector
has been drawn between B2 and B4.

The connectors can be created automatically by creating links between the different elements. Here are some
examples to help you understand how this works:

* Let B1, B2, B3 and B4 be four blocks.

82

B1 B4

B3

» If alink is drawn between B1 and B2 followed by another between B1 and B3, then a divider connector is
automatically created.

B2

81 a4

B3
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 If alink is drawn between B2 and B4 followed by another between B3 and B4, then a K out of N connector
isautomatically created (with K equal to 1).

B2
= S
;1 -2
12
1 4

B1 B4

B3

e To check that a connector with several inputs and several outputs becomes a conventional connector again,
draw alink between B4 and connector C1.

J To link new componentsto B4 (for example), the "target” of the link can be either block B4 or connector
c2.

Care must be taken when creating automatic connector since the direction of the links created is very important.
Indeed, the direction will determinate the type of connectors (cf. example above).

3.6. Shortcuts to the connectors

The concept of ashortcut (or repeated element) was introduced in the Petro module for four main reasons:

To link together portions of the model;

e Toavoid graphically complex model, and keep readability;
To simplify the use of the Group function (cf. below);

To highlight what is essential and what is not.

Let two blocks Sysl and Sys2 be connected by single link:

(Or—eeitoro—————— o or—(1)

Eini Bout1

Sys1 Sys2

A shortcut link is created simply by right clicking on it. A contextual menu then invites you to Break the link.
This action will automatically create the connector and its shortcut and make the connections between the blocks.

(Or—re 1> £ e

T I Remove Supprimer
Bin' Baut
Break the link

Sys1 Position »
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The Output connector (blue) has the same name and number as the Input connector (red). Although they are
linked from a "computational logic" point of view, the two blocks are now graphically completely independent.
They can now be placed on different pages or in different groups (see below).

(Or—eeico—ea>  [—alo—))

[t]
Page 1 Page 1 Baut1

Sys1 Sys2

By double clicking on the I nput or Output connector, it is possible to navigate from one part of the system to the
other. Right click on the Output connector (blue) to modify its name and identifier.

3.7. Page and group management

Theuse of shortcutsallowed usto obtai n two Petro 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

2.

J

Create anew page by clicking the corresponding icon in the icon bar (or use menu Tools - New Page). A page
number 2 isthus 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 - Change page.

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 Petro is to use the Group concept. Thisis made possible by the shortcuts
and the fact that the datais global for a document. This enables quite separate subparts to be created:

1
2.

3.

Select a subpart.

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

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 group
New empty sub-system
Sub-system from selection
c1
HCentrifugalPump1 Page 1
Information @
- N i f
System 1 I System 1 :
' b=
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j With aright click on the group, it is possible to view inside the group if Overview of the contents is
' checked.

Each group can then be edited, renamed or ungrouped using the commands in the Group menu. The group can
also be edited with aclick 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.

o Groups can be grouped recursively.

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.

kil Find

Find : [] Advanced filter

s

FPage Location
Page 1 Page 1 -
PROFILE ‘\Page 1\PROFILE =]
FP_Gas_HM_Var Page 1'\PROFILE'P_Gas_HM_Var
P_Gas_HC_Var '\Page 1\PROFILE\P_Gas_HC_Var
P_Gas_CS Var \Page 1'\"PROFILEP_Gas_CS_Var

FP_Gas_Aries_\Var

\Page 1'\PROFILEF_Gas_Aries_Yar

P_Gas_Carina_\ar

'Page 1\PROFILE'P_Gas_Carina_\ar

P_Gas_VP_Var \Page 1\PROFILE\P_Gas_VP_War

P_Oil_HMN_Var Page 1\PROFILEWP_Oil_HM_Var

P_0il_HC_Var \Page 1\PROFILEW_Oil_HC_Var

P_0Oil_Cs_Var ‘\Page 1\PROFILEWP_Qil_CS_Var

P_Qil_Aries_Var \Page 1'\PROFILEP_Oil_Aries_Var

P_0il_Carina_Var '\Page 1\PROFILE\P_Cil_Carina_Var

P_Qil_VP_Var '‘\Page 1\PROFILEP_Qil_VP_Var |

P_\Wat HM Var \Page 1\PROFILE\P Wat HM Yar b
| OK I Cancel Help

3.8. Sub-systems creation

In some casesit may be useful to group part of the diagram which involves breaking the links. To do this, use the
Break and Group function. Thisiswhat the result could be for a simple example:

Fecccsans L
1 (]
]
Group | MO Pumps!
New group Ll'o_pi.-d_e ..... &
New empty sub-system =ity _:
Sub.system from selection | L ) E Z | .
E—— €13 ! ' co
i :Mr tgaiPump!]
gl oo i
e e L}
n L]
—o]
:mw'
1 FopSida !
- L
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o
- i J—
e = =l B
co
System 1
[E2 Cl—
IE:SH! HeznrtlayaiPunp & e
Top Side T
IB’ g l—@.
Fg% HOEn g iFung Ll
il Top Fide
o > E
TepEide HGROOTRUH AL E L

Fop Side

The above figures show how the different shortcuts have been arranged. For each "broken" link, an Output
connector and its corresponding | nput have been automatically created. This mechanism has allowed the selected
part to become a sub-system.

You can create sub-systems with the Group menu, or with a right-clic on the page. By default, a sub-system
consists of an input connector, an output connector, and a "group” in which one the behavior of the sub-system
is described.

Inputs or outputs can be added or deleted doing a right-clic on the sub-system.

8 Ccut Cirl-x
e _ [ Copy CHrl-C

Paste and renumber Ctrl-R

il Remove Supprimer

Eﬁlue »

Position k

Move to page ...

Hame change F2

Picture change

Inputs | Qutputs
Ungroup sub-system Add output connector

-

Add input connector

Properties AltEntee | Delete WO

Connector deletion is made with thanks to this window:
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B2

B1

|wai Delete input/output connectors @
Select connectors to be deleted

Inputs Outputs

1] ez
Clca
3] s

Nb: Linked connectors can not be deleted

OK I Cancel | Help ‘

Before being deleted, a connector must not be linked to another node (neither in the sub-system, nor outside).

3.9. Sub-system capacity

In some cases, the capacity of a sub-system can be defined, when a component of the sub-system uses arelative
capacity of this sub-system. (see section Section 4.2.1.1, “Nominal capacity”).

The figures below show how the capacity of a sub-system can be configured.

Creating the sub-system:

Editing the capacities of the components to enter a relative capacity of sub-system "Sys B"

Editing the properties of the sub-system:

Configuring the capacity of the sub-system:

In the same way as for rotating machines, you can choose to provide a Real capacity or a Relative capacity of

the global system or parent sub-system.

Thelist of components affected gives an overview of the components that use the sub-system when defining their
relative capacity.

3.10. Resources management table

This table provides a general view on the use of maintenance teams and spare parts. Each failure mode of each
component has its own line in this table. It is composed of 3 tabs offering a breakdown according to the types
of failure:

» All failures;
e Critical failures;
» Additional failures;
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Properties

[ ANlfailure | Critical failures |~ Additional failures |

Components =

Failure

Maintenance crew

Spare parts

CentrifugalCompressor_A

DryGasSeal _MoVendor

MaintenanceCrew_RotatingMachines

Compressor_DryGasSeal

CentrifugalCompressor_A

Bearing_Wendor

MaintenanceCrew_\endor

Compressor_Bearing

CentrifugalCompressor_A

Bearing_MoVendor

MaintenanceCrew_RotatingMachines

Compressor_Bearing

CentrifugalCompressor_A

Others

MaintenanceCrew_RotatingMachines

Scrubber_A

CriticalFailure MaintenanceCrew_StaticEquipment

HO_PU_B

Start-up phase

HO_PU_B

Degraded failure MaintenanceCrew_RotatingMachines —

HO_PU_B

CriticalFailure

FG_Filter_A

CriticalFailure

FG_Filter_B

CriticalFailure

HO_Furnace

CriticalFailure

HO_Scrubber

CriticalFailure

Separator

CriticalFailure

HorizontalVessel16

CriticalFailure MaintenanceCrew_StaticEquipment

HorizontalVessel17

CriticalFailure MaintenanceCrew_StaticEquipment

ElectricalMotor_A

Start-up phase

ElectricalMotor_A

Degraded failure -

oK | Cancel Help

The following functions appear in the tool bar:

" Filter

=
B
B

Filter the types of failures displayed. Can also be used to display/hide the components that
are not subject to resources management.
Multiple changes. To Add/remove resources in several componentsin the sametime.

Add maintenance crew. Create directly a new maintenance crew.

Add spare parts. Create directly a new type of spare parts.
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3.11. Preventive maintenance schedule

3.11.1. Presentation

This function gives a global and chronological view of the preventive maintenance operations planned for each
component.

{=4] Preventive maintenance schedule EI@
7 Filter | Display : |Fixed minimum size | V| Sort: |Dates |V|
Iy years 0 5 10 15 years [~
GT_MPcomp_A o n 0 rrr o1 I
CrudeTransfer_PumpCe... | | | | | | | | H | | | | ’]
MP_compressor_A : | | | | | | | | | | | |
ProdWater_PumpCentri... | | | | H | | | | P | | | | H =
GT_WPcomp_B I R I 0 | 1 I
CrudeTransfer_PumpCe... | | | | ] | | | | [l | | | | [|
ProdWater_PumpCentri... | | | | ] | | | | :I] | | | | l]
L [ A O N A
HP_separator I] : I] : I] : N
The following functions appear in the tool bar:
7 Filt Filter the types of maintenance displayed. Can also be
IfLer used to display/hide the components that are not subject
to preventive maintenance.
Display : |Fixed minimum size | = Choice of the period display policy.
« Linear: sizeof the periods proportional to their length.
» Logarithmic: logarithmic period size.
 Fixed minimum size: linear with stages for minimum
sizes.
cort: [Dates - Vertical sort on the display of the schedule.
Select all components.
Deselect all components

When you select one or more components, right clicking on the selection displays a contextual menu with the
following functions:

% New periods
* Remove the component periods...
Shift in time 4

Add the component periods...
Replace the component periods ...

Properties Alt-Entrée
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» New periods. adds new periods. This function is described below (Section 3.11.2, “New periods”)
» Remove the component periods. removes all the component’s periods or only those from a certain date.

 Shift in time: shifts the periods selected in time. Entering a negative number is authorised to bring the period
forward in time.

» Add the component periods: copies the periods of the selected component and adds them to the periods of the
current component.

 Replace the component periods: deletes the periods of the current component and replaces them with those of
the selected component.

* Properties: gives access to the property window of the selected component. This window can also be accessed
by double clicking on aline.

3.11.2. New periods

In this window you can add new periods to the selected component(s).

|wsf Properties @
Maintenance type

N —

[ ] Periodic
[rears) ]
: [rears ]

OK I Cancel | Help ‘

» Maintenance type: defines a specific maintenance type

* t0: start date of the period

 Length: length of the period

* Periodic: generates several maintenance operations of the same length
» Every: defines the tO of the periodic maintenances

 Repeat until t=: defines the number of periods to be generated

» Repeat X times: defines the number of periods to be generated

';)] If periods conflict (i.e. overlap) with existing periods, a conflict management window will be displayed.
Conflict management is explained below.
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3.11.3. Conflict management

In this window, you can manage any possible conflicts between two periods. For the model to function properly,
it is not possible to have two periods defined at the same time for the same component.

[2f Collision between periods @
The following maintenance periods overlap:

Period 1 Period 2
Begin (t0): 26280.0 Begin (t0): 26280.0
Length : 240.0 Length : 168.0
Type: Type 1 Type: Type 2

How would you manage 7
@ Parallel: maintenance are independent
i) Series: maintenances are one after the other

i Masked: maintenance shortest is masked by the longer maintenance

New maintenance period
Beqgin {t0): 26280.0
Length : 240.0

Type: Type 1 =

Apply I Apply for all | Cancel

There are three ways of correcting conflicts:

 Parallel: maintenance operations are independent. The period generated is defined as follows: t = min(t0, t1),
length = max(t0 + lengthQ, t1 + lengthl)

* Series. maintenance operations occur one after the other. The period generated is defined asfollows: t = min(t0,
t1), length = lengthO + lengthl

» Hidden: The shortest maintenance is hidden by the longest maintenance The period generated is defined as
follows: if lengthO > lengthl then periodO, if not periodl

The Apply button applies the choices made to the periods currently in conflict. The Apply for all button applies
the same choice to all the conflicts detected during the operation.

3.11.4. PDF report

During the printing of the report, the maintenance schedule can be inserted into the PDF report. For this, in File
- Print select Print the maintenance synthesisin other s options.

{24 GRIF - Module Petro ==
( Printing properties r Pages r Datas r Calculation rmhers options |
Print modification tracking |
Print preventive maintenance by component O
Print the maintenance synthesis
OK I Cancel Help
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In the PDF report, the following table is added:

el MyModel Revl.jog.pdf - SumatraPDF = |2 ==
Fichier Affichage Atteindre Zoom Favoris Préférences  Aide
W .Q| Page: I7a < | = 2 ﬁ)| Rechercher: >
Mytdods!_Revt. jog Bawe. 2007 - 12 2346 -
P
1 hy Length gh) Name
A TEED T2 Type 1 Poriod238
BOMEY 72 MP Comg 8 Typa i Parindd5i
0006E3 hrd HP_Cosp Typa 1 Parindddi
HOEEY n MP Comp A Type 1 Prran) e
1 THREA a0 P Type 1 e
2EMEA T2 Type 1 Porod233
2B44BES hF3 MP_Comg 8 Tipa 1 Purindd5s
2B616E4 b3 HP_Comp Tipa 1 Purinddad
2BE1HES brl MP Comp A Type 1 Prrnedda?
A5ME4 Lri nirihog ol Cs 0 Type 1 Perind2 a0
35208E4 7z MF Camg 8 Type 1 Poriodd53
35ITRES hF3 HP_Comp Tipe 1 Purind3al
S53THES bri MP Comp A Type 1 Prrind3as
A SEE4 4380 2] Type 1 Prrindd 36
52WEA L3 Type 1 Poriod2d1
5ITHES 2 MF Comp 8 Tipe 1 Purind54
5266ES 72 HP_Cosp Typa 1 Parindisd
5 IRMES 2 MP Comp A Type 1 Prrnddad
£15E4 bed Type 1 Prrnddad
6 AMES i) MF_Comp 8 Type 1 Porodans
B BSEES T2 HP_Comp Tipe 1 Poriod3as
B ABSEES 72 MP Comg A Typa i Parind560
TOMAEA 480 L] Typa 1 P37
Pogd ot =

3.12. Cost management

3.12.1. Cost management activation
In Petro cost can be considered in different places:

« for purchasing equipment;
for mobilisation and cost for maintenance crew;
for the purchase and replenishment of spare parts;

« for preventive maintenance (hourly and fixed cost) ;
« for environmental taxes related to flaring policies and cost per unit of flared quantities.

These cost can be activated in Tools - Document (or Application) options - Cost management menu.
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the following window appear to configurate the cost management:

{25 GRIF - Module Petro

Petri export rSupewisors priorities rVeriﬂcations | Cost management |

Simulation - settings r Simulation - display |-~ Curves r Protolypes
Options r Aa Graphics | Digital format {1 Blocks | -=- Connectors
Activate setting and cost calculation
Activate detailed cost calculation
Currency |$
Type of cost
Equipment cost CAPEX |+
Cost of maintenance crews {excluding repairs) OPEX |+
Cost of maintenance crews (under repair) OPEX |w
Cost per unit of spare parts in the initial stock CAPEX | =
Cost per unit of spare parts during replenishment OPEX |w
Cost of a degraded failure OPEX |+
Cost of a fail to start failure OPEX |+
Type of maintenance
Cost of Preventive maintenance 1 OPEX |*
Cost of Preventive maintenance 2 OPEX |+
Cost of Preventive maintenance 3 OPEX | ¥
Cost of Preventive maintenance 4 OPEX |«
Cost of Preventive maintenance 5 OPEX |+
Rates
Currency discount rate |U.UB
Inflation rate [0.08
Governmental tax rate |U.4
Capex recovery rate |U.4
oK | Cancel | Help

The following options are available:

 Activate setting and cost calculation: enables to activate cost calculation in the model;
» Activate detailed cost calculation: enables to have detailed information about the origins of the costs, in

particular results for each maintenance team, for each spare parts stock and for each component;
» Currency: enablesthe user to choose his currency;

» Typeof cost: for each cost, it ispossibleto preciseif itis OPEX operation (OPEX = OPerational EX penditure)

it means operating expenses or CAPEX (CAPEX = CAPital EXpenditure) it means investment type.

» Typede maintenance : for each maintenance type, it is possible to precise if it is OPEX operation (OPEX =
OPerational EXpenditure) it means operating expenses or CAPEX (CAPEX = CAPital EXpenditure) it means
investment type.

* Ratesused in post-treatment to take into account evolution of some parameters.

3.12.2. Consideration

When this option is checked, it is only necessary to provide the different amounts in the parts intended for this:
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3.12.2.1. Spare parts

For a spare parts, the costs take into account are: procurement price by unit and hourly storage cost.

|e4f Properties of 'Spare parts' - Sparel @
Number 1
Name ( [v] Automatic ) Sparel

res |10

Unit cost o $
Storage cost 0 $h-

) Without replenishment

Initial number of s

- @ Replenished on demand ———

Procurement threshold 2
Procurement time (h) 100.0

- ) Periodic replenish t

Procurement period {h)

First procurement (h})

OK I Cancel Help

3.12.2.2. Maintenance team

Hourly cost intervention for a maintenance crew is considered. If a mobilisation is necessary, afixed cost dueto
the mobilisation can be added.

- - -

{1z Properties of 'Mainiepance crew’ - Vendor _-.:_ g
Number E |
Mame ( [_] Automatic ) Wendor |
Number of maintenance crews |10 |v|
[Houmr cost 50 | $/h

[v] with mobilization
Mobilization time (h) 120 ] .
Repair after Xth failure 1

Mobilisation cost 100 | 8

® Without working hours [] Never stop started job
) With limited working hours (simplified) |

From To

) With limited working hours (detailed)

Monday From To
[¥] Tuesday From To
Wednesday From To
Thursday From To
Friday From To
m Saturday From To
E] Sunday From To
| oK | Cancel Help

3.12.2.3. Components

» Equipment cost: in Description tab with the equipment properties, the equipment price can be considered;
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Cost: in Start-up phasetab with the start-up failure properties, the price of a start-up failure can be considered;
» Cost: in Degraded failure tab, the cost of a degraded failure can be considered;
Degraded failure: in Description tab with the equipment properties, the equipment price can be considered;
+ Critical failuresand Additional failures: in this case afixed cost due to the failure is considered;
» Maintenance periods: It is possible to add an hourly cost related to the preventive maintenance of the current
component. The Cost column of the component enables to impute a specific cost for maintenance.

[a5] Properties of 'Equipments’ - GasTurbinel X

* Description | start-up phase | Critical failures | Degraded failure |  Additional failures |  Maintenance periods

Number 1
Name { |¢| Automatic ) GasTurbine
[Equipment cost 1.0E4 | $ ]

Description | Startup phase | Critical failures | Degraded failure | Additional failures | Maintenance periods
Start-up configuration

Start-up time from 0% to 100% capacily |D.U |

Number of steps before starting full |2.EJ | - | ‘
Delay before start-up (h) [0.0 |
Start-up priority 0.0 |

[] Equiprobable start-up transitions
Start-up failure

Fail to start probability {v) |U.U

|
Delay before fail to start 0.5 |
|

MTTR (h) [100
Maintenance crew | |VI @
Spare parts |VI ﬁ—l

| cost 0.0 _H

[ Critical failures | Condition to repair |

Mame Aoe[01] Maintenance crew Spare parts Cost (5) |
CriticalFailure1 1.0 0.0
[ Periodic maintenances | Detailed maintenances |
3 hidden columns ® Calendar times ) Operational times
0 (h) Length (h} Maintenance type MName Cost (5)
730.0 24.0 Type 1 P 400
Maintenance crew | | v| m
| Hourly cost |s0] | sin)
Description | Start-up phase | Critical failures | Degraded failure | Additional failures | Maintenance periods |
Degraded capacity (outflow) 70.0 % of nominal capacity
[] Apply a degraded capacity during repairs
[_] Repair degraded failures during preventive maintenances occasions
LambdaD (Ain h-") [1E3 |
Coefficient DC [1.0 |
MTTR (h) [10 |
Maintenance crew | |V| @—|
Spare parts | |'| ﬁl
|cost 0.q []

3.12.2.4. Flares

The amount of environmental taxes defines a cost which is taken into account if the Limit of taxation is
exceeded. The final amount depends on the flow rate. The input amount is applied per quantity of gas flared.
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The limit of taxation enablesto define the quantity that it is possible to burn without tax.

The Effective period of the limitation (h) isthe period of the tax application limitation - the time interval before

the threshold reset.

[i%] Properties of 'Flare' - Flarel =]
Number 1

Name ( [v] Automatic ) Flare1

Description

Maximum amount of flaring

) Real flow

® Relative flow -
- Cost management

Amount of environmental taxes |0_n |
Limit of taxation |so00.0 |
Effective period of the limitation |8?BD.D |
Remark : Using a flaring connector upstream of the flare is required.

[] Maximum amount of flaring per period (Qm)

Duration of a flaring period (h)

Maximum duration of continuous flaring (Tm in h) |24_[J

Reset condition of the duration on continuous flaring

Automatically reset

Relationships on conditions: ® and  or ) manual

Add a criteria: I:'
OK I Cancel Help |
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3.12.2.5. Output

For each flow observed in an output, it is possible to define a sale price. Thus, the produced quantities are taken
into account and counted in the calculation results.

(35} Properties of Target' - Output Gas |
Number 1
Name ( [_| Automatic ) Output_Gas
Description

[] Use a specific reference profile

[ Profile of request |

Profiles |Profile1 [»] .|

Times (h) | oil (Mm?h) | gas (Mm?h) | water (Mm®/h)

4

Results to display

oil Price |00 $/Mm?
gas Price oo | $Mm’
water Price [p0 $/Mm*
A\ S
| ok | cancel |  Hep |

3.12.3. Planned costs

The Cost schedule (Data and Computations menu) is used to plan the cost during exploitation duration.

|25 Cost schedule

Sort: |Nar

yes |

Pay

A A
Wharenouse goopoooooogoOEDOOODODOpODOODOEDDE

[
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Add button add a new line in the schedule and to define a punctual or arecurring operation.

[e4f Properties
Name Wharehouse

O T —
Type of operation

Amount 500.0 $

Description

Wharehouse area Iocati0n|

Periodic
N —
® Repeatuntilt= [15

) Repeat times

oK | cancel | Help |
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4. Process Diagram Block

This part describes the components available on the Process pages of the Petro module.

4.1. Input and output nodes

4.1.1. Source

An input node for process networks. In the context of an oil and gasinstallation, it may correspond to an effluent

tank (e.g. ail, gas, water).

D~

The source can be configured by double-clicking onthe component or by aright click, then selecting the Properties

menu.

P

{42 Properties

Humber

Name { [_| Automatic )

Description

-

1
Loop1_OPO1

Source profile

Profiles [Loop1_OP01_profile |[w| .. |

Times (h) | Gaz (Mm3h) | Qil (Mm3h) [Water (Mm=..
0.0 163.0 226.0 1.0 -
156.0 217.0 30
143.0 200.0 7.0

320 184.0 5.0
125.0 73.0 26.0 =
103.0 143.0 37.0
0.0 125.0 46.0
113880.0 78.0 108.0 53.0
122640.0 68.0 95.0 53.0 -
OK Cancel Help

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

A description of the component can be entered in the Description field.

The Profile indicates the potential quantities that can be extracted from the well over time, which is called the
nominal well profile (this profile isinfinite by default).

4.1.2. Target

Output node for process networks which gives the produced quantity of each effluent.
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|

Thetarget can be configured by double-clicking onthe component or by right-clicking and selecting the Properties
menu.

|5f Properties of 'Target' - Boutl @
Number 1

Name { [v] Automatic ) Boutd

Description

Results to display
] oil

[]oas

[ ] water

[] Use a specific reference profile

Profile of request

Nature of profiling :  |Infinite values ‘ -
Infinite values
Automatic
oK I Variables | Help
Flow profile

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

A description of the component can be entered in the Description field.

The Profile of request indicates the desired production quantities over time. Therequest isinfinite by default. By
default, the request isinfinite but it is possible to modify the Natur e of profiling:

* Infinite values: (by default) the target will always ask infinity for each flow.

» Automatic: The profile will be pre-calculated according to the profiles of the sources present on the upstream
branch.

» Variables: Allows each flow to be defined by avalue or variable expression.

» Flow profile: Used to enter the variations over time of the values of the flows.

The Reference profile serves as an alternative profile to the profile of request to calculate the production
availability percentage. It is not used in the simulation but only when the results are displayed.

The Results to display section is used to select the flows that will be observed at the output.

4.2. Rotating machines

There are currently 14 different types of rotating machines, which are grouped into 3 categoriesin the toolbar:

@,
B

|

£,
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1. Gasturbine, steam turbine, electric motor, combustion engine, electric generator
2. Centrifugal compressor, screw compressor, reciprocating compressor, turbo-expander, blower
3. Horizontal centrifugal pump, vertical centrifugal pump, reciprocal pump, screw pump

Below are the components associated with rotating machines and their corresponding icons:

Code Description

RotatingMachine Rotating machine generic

GasTurbine Gas turbine

SteamTurbine Steam turbine

ElectricalMotor Electric motor

CombustionEngine

Combustion engine

ElectricGenerator

Electric generator

CentrifugalCompressaor

Centrifugal compressor

ScrewCompressaor

Screw compressor

ReciprocatingCompressor

Reciprocating compressor

TurboExpander Turbo-expander
Blower Blower
ScrewPump Screw pump

HCentrifugalPump

Horizontal centrifugal pump

VCentrifugalPump

Vertical centrifugal pump

oo—aq @) & [ B UOGEOO®® B

ReciprocatingPump

Reciprocating pump

All these components use the same Petri net and their configuration interface is therefore the same. Note the
existence of a15th type of rotating machine: generic rotating machines. These are used when aprototypeisrequired
that differsdlightly from the original prototype. Thiswill be discussed in greater detail in the section Section 4.7.1,
“The generic component”

User Manud 50/ 184



e

TotalEnergies

A rotating machine can be configured by double-clicking on the component or by aright click, then selecting the
Properties menu.

= Properties o uipments’ - entrifugalPum
Properties of ‘Equip ' - HCentrifugalPump86 x

| Description rStart-upphase rCriticaI failures

Number 86 ‘

Name ( |v| Automatic ) HCentrifugalPump86 ‘

[_] Use a specific image for this component:

Petri net to be used

Description
TopSide

Nominal capacity r Characteristics r Contributions to preduction shortfalls ‘

O Real capacity

@ Relative napacity|5l].l] ‘V| of ‘Glnbal system ‘V‘ ‘Upstream ‘V‘ ‘Maximum |Y|

Calibrated capacity for

© Flow type
® Flow |water ‘ V‘
| OK I Cancel || Help |

By default, the behaviour of arotating machineis quite simple: it isacomponent that has only one critical failure
with alambda of 1E-3 and an MTTR of 100.

4.2.1. Description

A Number and a Name for the component can be entered here. Tick the Automatic box to generate a name
comprising a base name followed by the number.

Using a specific image for the component means that the component icon can be modified. Use the Zoom> to
crop the image.

A description of the component can be entered in the Description field.

4.2.1.1. Nominal capacity

This screen offersthe possibility of calibrating the capacity that the component is capable of processing at agiven
moment. Later on, you will see that the capacity can be changed in different situations. This screen deals with the
capacity of the component in its nominal state. Y ou can choose whether to indicate a Real capacity or aRelative

capacity.

Nominal capacity  Characteristics Contributions to production shortfalls

Real capacity

® Relative capacity 50.0 | % of Global system ¥ | |Upstream ¥ | |Maximum b4
Calibrated capacity for Global system
Current sub-system (Sea_Water_Lift)
) Flow type - -
. - Source
® Flow water A Target

The choice of reference for the relative capacity depends on the location of the component in your model. If the
component is within a sub-system S1, you can indicate that the capacity is relative to X% of what enters S1. The
creation and configuration of sub-systemsis described in in the sections Section 3.8, “ Sub-systems creation” and
Section 3.9, “ Sub-system capacity”.

Inageneral case, thereferenceisthe Global system. Therelative capacity isthen calculated from thewell profiles
of the Upstream branch or the demand profiles of the Downstr eam branch of the component.
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It is also possible to define the capacity by a specific source or target (Menu Sour ce or Target). In these cases,
the capacity will follow the profilesindicated on the source or target.

Two capacity calculation strategies have been defined (Menu Maximum or Dynamic). With the Maximum
strategy, the relative capacity is pre-calculated statically, by summing all the profiles considered. The value
retained is the maximum over time of the "sum" profiles. This strategy isinteresting for macroscopically defining
the capacity of the component. With the Dynamic strategy, relative capacity isavariable expression of the current
values of profiles. The nominal capacity of the component isthen variable over time.

The use of this capacity can be restricted to a specific Flow or Stream type. The capacity of the other flows will
be adjusted automatically, in proportion to what flows through the component. For example, if areal capacity of
100 is defined, calibrated on the "oil" flow, and if aflow vector of (200, 100, 50) circulates with (oil, gas, water),
then the restriction (100, 50, 25) will be obtained at the component output.

Note that the real capacity can be variable.

4.2.1.2. Characteristics

Nominal capacity | Characteristics r Contributions to production shortfalls

[] Perfect component [] Use of utilities
[v] Critical failures [] Common cause failures
[] Degraded failure [ Effect of early-life
[] Additional failures [] simoPs
[] Hidden failure [] Preventive maintenance interventions
By-pass [] Ageing component
Priority
Repair Priority |1

The behaviours of the rotating machine can be selected on this screen. The characteristic critical failures is
selected by default. Below isalist of the possible characteristics and their effects:

 Perfect component: the component cannot fail;

» Critical failures: up to six critical failures can be defined;

» Degraded failures: defines a degraded mode of the component which may become critical;

» Additional failures: definesfailures;

» Hidden failures: adds failures Defined by Full-Periodically-Tested law;

» By-pass: programs the by-pass of a component in the event of afailure;

» Useof utilities: adds start-up conditions for the component according to the outputs on the utilities network;
e Common cause failures: the component is subject to common cause failures;

» Effect of early life: increases the failure rate of the component in early life;

» SIMOPS: defines groups of components that will be shut down in the event of an approach or intervention of
amaintenance crew;

» Preventive maintenance interventions: defines maintenance periods and the conditions for carrying out
maintenance interventions,

» Ageing component : critical and degraded failures uses Weibull law, repairs are not necessarily As Good As
New;

» Repair priority: manage repair priority for repair teams. Repair team repair in priority failures with hight
priority.

User Manud 52/184



—

TotalEnergies

4.2.1.3. Contributions to production shortfalls

|/ Nominal capacity rChara{:teristics |/ Contributions to production shortfalls

Computation target

Contributions to production shortfalls

Qutput_Gas_Contrib

Yes

Yes
Ho

User conditions

Define a specific contribution condition

This screen is used to enter a condition for the contribution of the component to production loss. By default,
all components contribute to loss. Adding a condition restricts the contribution of the component. Note that the
contributions to loss will be calculated only if they are requested in the model configuration (Section 3.2, “Flows

configuration”).

4.2.2. Start-up

-

[2& Properties of 'Equipments’ - Scrubber C

| Description | Startup phase | Critical failures | Additional failures

Start-up configuration

Start-up time from 0% to 100% capacity |D.D

Number of steps before starting full |2.{J
Delay before start-up (h) 0.0
Start-up priority 0.0

[] Equiprobable start-up transitions
Start-up failure

Fail to start probability (v) |D.D

Delay before fail to start  [0.5

MTTR (h) [100

Maintenance crew |

[~1Ef |

Spare parts |

[~[&f]

f Conditions for start-up r Conditions for shutdown |/ Condition to repair

Relationships on conditions:  and ® or ' manual

Add a criteria:
#: |TrainA_NotRun (] [=[+] frue
#2: |TrainB_NotRun [«] [=[+] fue
| OK I Cancel Help |

Thefirst part enables to configure the start-up of a component.

» Start-up time from 0% to 100% capacity (Time before full start (hrs)): thisis the time in hours that the

component reguires to move from zero to full capacity.

* Number of stepsbefore starting full: models a notion of progressive start-up of the component.
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» Delay before start-up (h): length of time as from which a shutdown component must factor in the Start-up
time from 0% to 100% capacity. If the component is restarted before this time, it will start immediately at
100% capacity.

'J Must be zero if Start-up timefrom 0% to 100% capacity is zero.

o Start-up priority: to define the start-up priority.

« If Equiprobable start-up transitionsis checked all the start-up transitions will be fired with an equiprobable
way. Otherwise creation order will be taken into account to start equipments.

The second part isfor Start-up failure:

Fail to start probability (y): probability that the component will fail to start each timeit is started or restarted.

» Delay before fail to start (h): inactivity time beyond which the \uO3B3 is factored in when the component
isrestarted.

e MTTR (h): Mean Time To Repair the component for a start-up failure.
» Maintenance crew: used to assign a maintenance crew to repair the start-up failure.
e Spareparts: allocates spare parts for start-up failures.

e Conditionsfor start up and Conditionsfor shutdown:

f Conditions for start-up |/ Conditions to shutdown |

Relationships on conditions: ) AND ® OR ) MANUAL

Add a criteria:

i |GasTurbine1 ‘V| ‘gas "| ‘ <="| 1E-9
e |GasTurbin32 ‘V| ‘gas "| ‘ <="| 1E-9

f Conditions for start-up |/ Conditions to shutdown

Automatic shutdown
Negate of starting conditions

The Conditionsfor start up and Conditionsfor shutdown tabs are used to define the rulesfor starting up and
shutting down acomponent. By default, there are no rules. The component starts up automatically assoon asitis
affected by aflow request. It will shut down automatically if no moreflow isrequested at its output. Automatic
shutdown can be deactivated by unticking Automatic shutdown in the Conditions for shutdown tab.

» Condition torepair : enables you to define arule for component repair after a start-up failure
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4.2.3. Critical failures

{o4] Properties of 'Rotating machines' - GasTurbinel @
f Description |/ Start-up phase rCrﬁicaI failures |
Lambda (Ain h-") [1g-3] | MTTR(h) [100 |
Other components in series
F .
Component A{h-") MTTR (h) Qty
Comp1 1E-6 24 1
Comp2 1e-5 30 1

l’ Critical failures |/ Condition to repair

O =
Mame % AC Maintenance crew Spare parts
CriticalFailure 10% MaintenanceCrew Spare
CriticalFailure2 10% MaintenanceCrew SpareZ
CriticalFailure3 20% MaintenanceCrew?2 SpareZ
CriticalFailured 30% MaintenanceCrew?2 Spare3
CriticalFailures 5% MaintenanceCrew?2 Spare
CriticalFailuret 20% MaintenanceCrew3 Spare
CriticalFailure? 5% MaintenanceCrew3 Spare3
0K I Cancel Help

The Critical failurestab is used to separate the critical failures into several parts. The equation settings can be
entered in the upper part of the screen:

Lambda(\)(h™): the component failure rate per hour.
* MTTR (h): Mean Time To Repair the component for its critical failures.

The Other components in series section can be used to add components assimilated to the component being
edited. The following criteria can be entered:

» Component: the name of the component in series.

* A (h™): component failure rate

* MTTR (h): Mean Time To Repair component.

» Qty: the number of occurrences of thistype of component.

These components will influence the Lambda and MTTR settings by the calculation of equivalents. Therefore,
in the case below, the lambda equivalent used will not be 1E-3 but:

Ag = A + Ac*qtec + At gtee,
Her = A/ (MMTTR + Ae*MTTRe* gtes + Ae* MT TR gte)
In the lower part, critical failures can be defined by entering:
» Name: name of the critical failure

:j This name appears during simulation to identify the different critical failures.

* 9%Ac: the proportion of all critical failures that this critical failure represents. This percentage can be given in
the form of variable expression or with parameters.
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Note that the use of a maintenance crew or spare partsis optional.

M aintenance crew: the maintenance crew assigned to the failure. The button =] creates anew repair team.

Spare parts. the spare parts allocated to the failure. The button (i creates anew spare part.

» Condition to repair: used to define the rules for repair a component. By default, there are no rules. The
component isrepaired as soon as repair team and spare parts are available.

Critical failures Condition to repair |

@ and (O or

Relationships on conditions:

i manual

Add a criteria:

1: |Valve3

v/ |state

<] B[] [

[ «]

4.2.4. Degraded failures

|25 Properties of 'Equipments’ - GasTurbinel

|/ Description r Start-up phase |/Critical failures r Degraded failure

Degraded capacity (outflow)

[] Apply a degraded capacity during repairs

70.0 % of nominal capacity

[] Repair degraded failures during preventive maintenances occasions

LambdaD (Ain h-")
Coefficient DC
MTTR (h}
Maintenance crew
Spare parts
Condition to repair

Relationships on conditions: ® and

or

[1E-3

ER

10

|Instrum

-1 Ef

|Com pressor_Bundle

[~[Ef]

) manual

#: [Bint |+ [oi

Add a criteria:

=] [>=]=] |

| oK

Cancel

Help |

Degraded modes can be defined for components by completing the following fields:

» Degraded capacity (outflow): percentage of the nominal capacity. Capacity that will be applied during the

degraded mode.

» Apply a degraded capacity during repairs: indicates whether the capacity of the component during repairs
isthe degraded capacity. Otherwise, its capacity is set to 0.

» Repair degraded failures during preventive maintenances occasions : The component in default during a
degraded failure will not be overhauled by the preventive maintenance without consuming the resources nor

counting the cost of repair.
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* LambdaD (A en h™): failure rate of the degraded failure.

» Coefficient DC: coefficient to modify the failure rate in case of degraded failure.
This coefficient will be applied to the critical failure rate and the critical additional failure rates (with zero
capacity during repairs and with an exponential failure law).

For aging components, the scale parameter (n) will be multiplied by CoeffDC**
* MTTR (h): Mean Time To Repair a degraded failure.
» Maintenance crew: the maintenance crew assigned to the degraded failure.
» Spareparts:. the spare parts allocated to the degraded failure.

» Condition torepair: condition before mobilisation of the maintenance crew.

4.2.5. Additional failures

If the exponential laws used in the critical failures and degraded failures tabs do not suit the case in hand, or if the
user wishes to add other failures to the component, the Additional failur es tab serves this purpose.

{asi Properties of 'Equipments’ - Scrubber A ’E|
| Description | Startup phase | Critical failures | Additional failures |
Additional failures : E— o
B 14h columns 1 || [Name ESDV_Fail =
S & X 0 & | [Failure law axp Lambda_SDV*_
Mame | Failure |...| Mem. co...|Capacity ..|Repair lawm Capacity .. |Maintena..| After fail... | [Memory [
ESDV_F... lexp Lam... 0% unif 3.0,... |0% Instrum Mem. condition
SDV_Fail [exp Lam... 0% unif 2.0,... (0% Instrum ‘| |Capacity during fail... |0% 3
PSV_Fail |expLam... 0% unif 2.0,... [0% Instrum | |[Repair law unif 3.0,5.0
BOV_Fail |exp Lam... 0% unif 3.0, [0% Instrum | |Capacity during rep... |0%
CV_Fail |expLam... 0% exp 14M... (0% Instrum | Maintenance crew  Instrum
5S_Fail |expLam... 0% unif 2.0,... 0% Instrum | [Spare parts
;| |CCF
| [3IMOPS []
| [Teething []
| |Priority 1
| [CoeffDC =

Condition to repair

Relationships on conditions: ™ and < or ' manual

Add a criteria:

| OK I Cancel | Help |

The additional failures are listed in the left table and the selection detail is displayed on the right. If multiple rows
are selected, achangein the detail table will affect the entire selection.

Below, it is possible to enter a Condition to repair that affects all additional failures. This condition can be fine-
tuned for each failure (column Condition to repair) and alogical AND is performed between the global repair
condition and the fault repair condition.

icon enables to choose the options to be display for the additional failures:
* Name: name of the additional failure.
» Failurelaw: failure law used for the additional failure.

* Memory : check the box to indicate if the failure transition is with memory.
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e Mem. condition : enter a boolean expression that indicates under which criteria the remaining time must be
stored. For more information on memory transitions, refer to User manual Mocal4.10.3[2.7.8. Transitionswith
memory]

» Capacity during failure (%): percentage of nominal capacity. Capacity that will be applied during failure.

* Repair law: law used to define the mean repair time for the component.

» Capacity during repair (%): percentage of nominal capacity. Capacity that will be applied during repair.

» Maintenance crew: the maintenance crew assigned to the failure.

e Spare parts: the spare parts allocated to the failure.

e CCF : Assigns acommon cause failure to thisfailure

* SIMOPS: if failureis subjected to SIMOPS determined in SIMOPS characteristics.

e Teething: if failureis affected by effect of early life determined in Early life characteristics.

e Priority : define therepair priority for each additional failures.

» CoeffDC : if the capacity during repair in not O (degraded failure), this coefficient is applied to the failure rates
of other critical additional failures (having zero capacity during repair) and having an exponential failure law,
aswell asthecritical faillures defined in the Critical failurestab.

« Inhibition : enables to enter a Boolean expression that indicates whether the failure isinhibit or not.

 After failureassignment : enables treatment when the failure occurs. This processing can be asimple variable
assignment or a more complex code. For more information on the syntax and usable functions, refer to User
manua Mocal4.10.3 [2.7.4. Assignments]

e DYN (Failure) : (for advanced user) Failure transition is adynamic transition.

» After repair assignment : enables treatment when the repair is complete.

» Condition torepair : additional condition to repair failure.

e DYN (Repair) : (for advanced user) Repair transition is a dynamic transition.

e SEQGEN : check the box to indicate that the failure can be included in the list of transitions leading to the
dreaded event (sequence generation calculations).
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4.2.6. Hidden failure

This mode makes it possible to add a hidden failure defined by a complete periodic test law.

[1£] Properties of 'Equipments' - CentrifugalCompressor A

Degraded failure rMaintenancepeﬁods rEffectofeanv-Iife rndditionalfailures rHiddenfaiture |

Description i Start-up phase I Utility i Critical failures
Lambda |0.001 | pi [1 |
Lambda* 0.001 | x o |
Mu 0.1 | x2 [1 |
Tau [s780.0 | sigma [1 |
Theta [s780.0 | omega Test o |
Gamma |D.D‘l | Omega Repairing |IZI.IZI1 |
Maintenance crew |I'.I'IaintenanceCrew_RotatingMachines |v| ﬁi—l

Spare parts | |v| il

CCF

| [~[#2]

Condition to repair

Relationships on conditions: ® and ) or ) manual

Add a criternia:

oK | Cancel Help

The following parameters are then available:

Lambda: Failurerateinh*
Lambda* : Failure rate during thetestinh *
Mu : Repair rateinh ™, Mu=1/MTTR

Omega Test : probability [0,1] of bad reconfiguration after the test. 0 = no problem of reconfiguration, the
operator always puts the system back on properly.

Omega Repair : probability [0,1] of bad reconfiguration after the repair. 0 = no problem of reconfiguration,
the operator always puts the system back on properly.

Pi : test duration in h. 0 means that the test is instantaneous.

Sigma : Test coverage rate, probability [0,1] that the component failure is detected during the test. 1 = the test
is perfect and covers all possible faults.

Tau : Test period in h (time interval between two consecutive tests). For example 43800 h = 5 years.
Theta : Date of thefirst test in h (often equal to the test period)
X : Availability indicator during test {0,1}. 0 => component not available, 1 => component available.

X2 : Availability indicator for production during hidden failure {0,1}. 0 => component not available, 1 =>
component available.

Spare parts: Stock of spare parts to be used for hidden failure
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» Maintenance crew : Maintenance crew assigned for hidden failure
» CCF : Common cause failures for hidden failures

* Repair condition : Hidden failure repair condition

4.2.7. Perfect component

A Perfect component is one that has no failures. All the characteristics of the component concerning failures
become inaccessible. For example, this type of component can be used for a valve that would open and close
depending on external conditions or events.

4.2.8. Utility
(o4 Properties (=230
f Description |/ Start-up phase rCriticaIfaiIures |/ Utility |
Relationships on conditions: @ AND ) OR ) MANUAL
Add a criteria:
1: |PowerGenerator_out | V‘ greater than 0.0
0K I Cancel Help

In this tab, a criterion that affects the utility network output can be entered. If the criterion is not valid, the
component shuts down.

4.2.9. Common cause failure

fDescription rstan-upphase rCriticaIfaiIures rCCF |

CCF |

~[E]

Maintenance crew |

A=A

Spare parts |

[~ =]

MTTR {h) [100

Lok |

Cancel

Help ‘

Common cause failures (CCF) for the component can be added under thistab. The M aintenance crew and Spare
partsfields can be used to alocate the maintenance crew and spare parts for the component for the CCF.

Repair time can be specified inthe MTTR (h) field.
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4.2.10. Effect of early life

f Description |/Start-up phase rCriticaI failures |/ Effect of early-life |

Presentation

The teething is used to increase the failure rate of a A ¥ coeffl
component during the beginning of his life.

This is modeled by three periods ([0, T1], [T1, T2] and [T2, T3] } A * coeff2
on which A is multiplied by a coefficient (resp. coef1, and

coef? coefd). A * coeff3
After T3, the failure rate of the component is equal to A. A
An additional coefficient can be applied to the coefficients

previcusly defined.

A=A* max[oo-effi * coeff. modificateur, 1.0)

If only 2 coefficients are needed, put 1 in coefficient 3.
If only 1 coefficient iz needed, put 1 in coefficients 2 and 3. T1 T2 T3

) Apply teething from the first start-up

i) Apply teething att0 = (0.0 | =

Coefficient1 [3.0 | until T1 date [1.0 | =
Coefficient 2 [2.0 | until T2date [2.0 | |vear(s) |+
Coefficient3 [1.5 | until T3 date [3.0 | =

[ ] Apply a modifier coefficient

0K I Cancel Help |

The effects of early life are used to increase the failure rate of acomponent during itsearly life. Thisismodelled in
3 periods ([0, T1], [T, T2] and [T2, T3]) inwhich A is multiplied by a coefficient (resp. coefl, coef2 and coef3).
After T3, the component failure rate is equal to A.

Following options can be checked:

» Apply teething from thefirst start-up alow to consider that tO for the teething problem is when component
starts and not the beginning of the smulation.

» Apply teething at t0 moves the tO for all components.
» Apply a modifier coefficient to all the coefficients entered previously

Cj If this option is checked the coefficients which the valueis 1 will also be modified.
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4.2.11. SIMOPs

{=s] Properties @
f Description |/ Start-up phase rCriticalfailures |/ SIMOPs
Approach Intervention
Approach time (h) |3|;| Components concerned
Components concerned £ =
P D Name
10 Crude_heater_A
D MName 12 CrudeTransfer_PumpCentri_A
10 Crude_heater_A
12 CrudeTransfer_PumpCentri_A
18 CrudeTransfer_EM_B
16 CrudeTransfer_PumpCentri_B
9 Crude_heater_B
| 0K I Cancel Help

SIMOPs (SIMultaneous OPerations) are used to configure the shutdown of a set of components for maintenance
operations. For example, when a component fails, it may be necessary to shut down a component so that the
maintenance crew can intervene.

SIMOPs are used to define the components concerned during the maintenance crewé##s approach phase.

The SIMOPs Approach time (h) is the time for which the components are shut down owing to the proximity

of amaintenance crew.

The list of components concerned and listed in the Approach section are the components that will be shut down
during this phase. Thelist of components affected in the I nter vention section includes the components that will
be shut down while the failed component is being repaired.
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4.2.12. Maintenance periods

lusi Properties of 'Equipments’ - CentrifugalCompressor_A \E\
Degraded failure | Maintenance periods | Effect of eariy-life | Additional failures | CCF | SIMOPs
Description [ Start-up phase I Utility r Critical failures |
2 hidden columns @ Calendar times (' Operational imes =] 1 @] [
t0(h) = Length (h) Maintenance type Mame
8760 120 Type 1 Everylyear -
26280 240 Type 1 Every3years =
35040 120 Type 1 Everylyear
52560 240 Type 1 Every3years |
£1320 120 Twne 1 Fvervivear >
Maintenance crew | |v| EE—|

( Conditions for initializing maintenance tasks |/ Achievement condition

["] same as achievement condition

Relationships on conditions: ® and (O or ) manual

Add a criteria:
#1: |Centr’rfuga|tompressor_B |v‘ |State ‘v| ‘ =‘v| ‘Work
#2: |Centr’rfuga|tompressor_c |v‘ |State ‘v| ‘ =‘v| ‘Work
| OK I Cancel | Help |

Thistab is used to define preventive M aintenance periods for the component. They can be defined as Calendar
times, in which case the dates are absolute as from t=0, or in Oper ational times, in which case the maintenance
dates correspond to an operational duration. This avoids frequent maintenance operations on components that are
regularly on stand-by.

EH Edit several: user can modify one or more selected periods at the same time.

T New: user can add new periods to the component. The add period window is explained in the
section Section 3.11.2, “New periods’.

I Import periods from another component: user can import periods from another component.
% Delete: deletes selected periods.

Repair team can be selected or added using the button =1

The lower part of the tab is used to enter conditions on the maintenance of the component.

» Condition for initializing maintenance tasks : Condition triggering the component maintenance process.
When a maintenance is planned and the triggering condition is true, Resources are being mobilized, the

component is not yet in the PM state. The PM _init variable istrue.

» Achievement condition : Condition to perform maintenance (and change state to PM) when resources are
available. When the component change to the PM state, PM_Init is set to false.

» Sameasinitializing condition : The achievement condition is the same as initializing condition.
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4.2.13. By-Pass

rDescription rstarl-upphase rCriticaIiaiIures rBy-pass |

By-pass capacity (outflow)

Maximum duration of the by-pass reconfiguration (h) |3.0
[ ] By-pass level 2

By-pass capacity (outflow)

Maximum duration of the by-pa

40.0 % of nominal capacity

minal capacity

oK | Cancel

Help

By-pass is used to by-pass a component when a failure occurse. The By-pass capacity (outflow) field is used
to give a new capacity to the component while it is being by-passed. This value is a percentage of the nominal
capacity. The Maximum duration of the by-pass configuration is the time in hours for which the component

will remain in by-pass mode.

N.B. The capacity of the by-pass modeis only really used when the capacity of the component should be zero.

Below are different scenarios that may occur on a component that has a
» Degraded failure

* Critical failure

* By-pass

* MTTR of 500 hrs

» Maintenance crew with a mobilisation time of 48 hours

» Degraded capacity at 70% of its nominal capacity

A by-pass capacity at 40% of its nominal capacity

» A by-pass duration of 100 hrs.

In the first scenario, the component suffers a critical failure, the maintenance crew is contacted immediately and
the by-pass is activated. For the entire duration of the by-pass, the capacity of the component is not zero, but

effectively 40%.

Critical
“gilure

| A0 5%

1%

100 %

0

I Hepair crew mekbilization Lampnnentrepair

a
48

| By-Fass at 40%

4]
100

% of component nominal capacity
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In the second scenario, the component suffers a degraded failure, the maintenance crew is contacted immediately
and the by-pass is activated. The component can use its degraded capacity (70%) for the entire time the crew is
mobilised. When the component isbeing repaired and i s shut down, the capacity used isthe by-pass capacity (40%).

Degraded
Tailure
{75

| 70 %

40 %

0%

100 %

0

Repatir crese mahilization

r.nmpnnnm repair

Dy-Passat 40 %

38

~ 148

B e mmm =

G

% of component nominal capacity

In the final scenario, the component suffers a degraded failure, the maintenance crew is contacted immediately
and the by-pass is activated. Then after a certain time, the component switches from degraded mode to critical
failure. Here again, even when the capacity of the component should be zero, the by-pass means that a capacity

of 40% can be achieved.
Degraded _ _  _ | Critical
failure failure
(705 !
‘ |1’ 70% | 40% 40 % 0% 100 %
[

Repair crew mobilization

tnmpnnemrepair

| By-Pass at 40%

48

~ 148

L.

0

4.3. Static machines

109

% of component nominal capacity

There are currently 14 different types of static machines which are grouped into 3 categories in the toolbar:

A
)
>

A

1. Air cooler, electrical heater, plate heat exchanger, tube heat exchanger, boiler, electrical boiler
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2. Filter, air filter, horizontal vessel/separator, vertical vessel/column, hydrocyclone.
3. Valve, control valve, choke valve.

Below are the components associated with static machines and their corresponding icons:

Icéne Code Description
@ StaticMachine Machine statique générique
@‘ ShellTubeHeatExchanger Echangeur de chaleur i tube
. ElectricalHeater Rechauffeur electrigue
@ PlateHeatExchanger Echangeur de chaleur i plagque
AirCooler Refroidisseur 3 air
m Boiler Chaudiére
@ ElectricalBoiler Chaudiére électrique
U VerticalVessel Citerne verticale/colonne
(:) HorizontalVessel Citerne horizontale/séparateur
@ HydroCyclone Hydrocyclone
ﬂ] AirFilter Filtre 3 air
i Filter Filtre
% ChokeValve Soupape d'étranglement
@ Controlvalve Vanne de régulation
D‘(] alve Vanne

All these components use the same Petri net and their configuration interface is therefore the same. Note the
existence of a 15th type of static machine: generic static machines. These are used when a prototype is required
that differsdlightly from the original prototype. Thiswill be discussed in greater detail in the section Section 4.7.1,
“The generic component”

A static machine can be configured by double-clicking on the component or by a right click, then selecting the
Properties menu.

Properties and configuration are identical to rotating machines.

4.4. Connectors
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4.4.1. Convergent connectors

These are used to run several branches of a network into a single branch.

&, e~

Scrubber

A convergent connector can be configured by double-clicking on the component or by right-clicking and selecting
the Properties network.

=

{251 Properties @
Number 2
Name ( [v] Automatic ) c2

Connector type Upstream components

(%) Conventional

i Priority Comp_AirCooler_

Comp_AirCooler_

m I

) Loop - Output between components

) Loop - Output on component

O Automatic optimization of the source flows to
maximize outflow.

[ ] KooM logical condition

At least active upstream flows

Description

OK | Cancel Help

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

There are 4 different types of connector:

» Conventional: adds up all the input flows. The proportion taken from each branch may vary if the Automatic
optimization of the source flows to maximize outflow box is ticked.

 Priority: runs priority consumption according to the input order. The priority ranking respects the order in the
Upstream components table.

» Loop —output between components. models a component loop in which the output is located between two
components. The connector output will be located on the loop between the first and last components in the
Upstream components table.

User Manud 67/184



-

TotalEnergies

In the case of Drill-Centers for example:

m N =

L& Well Wwell
.| Drill-center| r
2 T — - \ ’:'

. \!
Drill-center[_;,---
1
& Drill-center
) 3

[ 2\

| I

|
Drill-center _______’___’ P

4 -

o

Make sure that the following order is respected when modelling the diagram above:

1. Drill-Centerl
2. Drill-Center2
3. Drill-Center3
4. Drill-Center4

» Loop — output on component: models a component loop in which the output is located on a component. The
connector output is located on the first component in the Upstream componentstable.

In the case of Drill-Centers for example:

Sy
[ J-sfpritcenter : ,
1 2 L \

N

7 Drill-center
- ————# Process

/
/

/

/

I:I_\. Drill-center
- 3

Drill-center| /

uMakesuee that one of the following orders is respggted svhen modelling the diagram above:
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3.

4,

Drill-Centerl
Drill-Center2
Drill-Center3
Drill-Center4

or 1.

3.

4.

Drill-Centerl
Drill-Center4
Drill-Center3
Drill-Center2

When the tick box Automatic optimization of the sour ce flows to maximize outflow isticked, it optimizes the
management of the different flows to privilege the export of the top priority flow. For memory, the top priority
flow isthefirst flow defined in the model configuration (see Section 3.2, “Flows configuration”)

The KooN logical condition section is available only for conventional connectors. It does not allow connector
output flows to be propagated unless there are at least K upstream branches active.

A description of the connector can be entered in the Description field.

4.4.2. Divergent connectors

These are used to split one branch of a network into several different branches.

-~

Comp_Scrubbar A

—__ -

L£<> 0 <

4

Vahvel§ C1

Camp Scrubber B

A divergent connector can be configured by double-clicking on the component or by right-clicking and selecting
the Properties network.

{ei] Properties
Number
Name ( [v] Automatic )

Connector type

) Equally distributed

® Ordered priority

Description

5

1

c1

Downstream components

Comp_Scrubber_A
Comp_Scrubber_B

OK I

Cancel

Help

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

There are 2 different types of divergent connector:
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e Equally distributed: the flows are equally distributed.

* Ordered priority: the flows are distributed in priority according to the output order. The priority ranking
follows the order in the Downstream components table. The first branch will receive the maximum possible
flow, then the rest will flow into the second, etc.

A description of the component can be entered in the Description field.

Warning: adivergent connector Ordered priority must be associated with a priority convergent connector.

4.4.3. The connector-separator

This separates the flows from one branch into several other branches.

Scrubber_Gas
=, Sﬂ;;_@_
Separator Serubber OV
Scrubber Wat

A connector-separator can be configured by double-clicking on the component or by right-clicking and selecting
the Properties network.

lsf Properties @

Humber 1
Name { [v] Automatic ) Sep1

Description

Flow distribution coefficients

Distribution oil gas water
Scrubber_Gas 0% 100% 0%
Scrubber_0il 100% 0% 0%
Scrubber_Wat 0% 0% 100%

OK |  cancel Help

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

A description of the connector can be entered in the Description field.

TheFlow distribution coefficientstableindicates how and in what proportionstheinput flows are to be separated.
The left-hand column Distribution lists the components downstream of the connector. Then there is a column
corresponding to each flow in the model for which the total sum of the coefficients must be equal to 100% (there
can be no loss of flow).
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4.4.4. The flare connector or discharge connector

This redirects flow to a secondary route if the main one is unavailable. This connector can have only one input
and only two outputs. Note that the flare connector constantly sends an epsilon flow into the secondary route.

Siorage Tank
: (1]
4 Serubber Gas —
S/ ]
Filler

The flare connector can be configured by double-clicking on the component or by aright click, then selecting
the Properties menu.

{o5] Properties @
Number 1

Name ( [v] Automatic ) ct1

Description

Connector to redirect flows to a secondary route in case
of unavailability of the main track.

Secondary route ‘ Storage_Tank ‘ i |

OK I Cancel Help |

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

A description of the connector can be entered in the Description field.

The secondary route indicates the branch to be used if the main oneis unavailable.
4.5. Other specific components

45.1. The flare

,

This component is a network output and is used to consume input flows provided that certain flaring policies are

respected. The flare is usually used after aflare connector but thisis not mandatory. The theoretical request for
flows to be flared isinfinite.
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Theflare can be configured by double-clicking on the component or by aright click, then selecting the Properties
menu.

(a4 Properties @
Number 1

Name ( [v] Automatic ) Flare1

Description

Maximum amount of flaring
) Real flow

(@ Relative flow %

Remark : Using a flaring connector upstream of the flare is required.

Maximum amount of flaring per period (Gm} |EDUU.D |

Duration of a flaring period (h) |8?‘ED.D |

Maximum duration of continuous flaring (Tmin h}) [24.0

Reset condition of the duration on continuous flaring

Automatically reset

OK | Cancel Help ‘

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

A description of the component can be entered in the Description field.
The Maximum amount of flaring defines the flare capacity.

The maximum amount of flaring per period is used to restrict the use of the flare for a certain quantity of flow
and for the time defined in the Duration of a flaring period.

The maximum duration of continuous flaring is the duration in hours as from which the flare can no longer
burn. If this duration is exceeded, the flare switches into critical failure mode. The duration is zeroed as soon as
the main branch becomes available again.

4.5.2. Profiling block

-
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Thisisused to defineanew profilefor theflowsif the utility conditionisno longer respected. If no utility condition
is defined, the flows will not be profiled.

Assignment date (h} oil (kbblid) | gas (Mm?/d)

L OK | Cancel Help

sl Properties of 'Profile’ - Activation_well1 % |

Number 1

| Name { [ ] Automatic ) Activation_well1
| Description

| Subsea

| Sets a new profiling for flows if the utility condition is no longer met. If no utility
condition is defined, the flow will not be profiled.

| | prontes [EsPize i~} ..

| | Muniplier 0.5

i water (kbblid)

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

A description of the component can be entered in the Description field.

The Profile tab defines the profile to be used. The "Multiplier" case enables to apply coefficient on all selected
profil values, which limits edition of multiple profils.

The Utility tab is used for entering the utility condition.

4.5.3. Ramp-up block

Va
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Ramp-Up isthe progressive start-up of all or part of aninstallation. When the system is shut down for long enough
after a specific event, e.g. a shutdown, the installation requires a transition period during which production will
gradually increase until it reachesits nominal value.

[ ] Preservation sequence

Properties
Humber 1
Name ( [v] Automatic } RampUp1
Presentation
100 % |
I
I
I
I
I
I
I
I
I
0 % -
Daru Dref
—— Stop = Da.ru . instant start
—_— Daru < stop < IZl“Er : Hot start time Druc
— Arrét = D,.;: Cold start time D,
Time before ramp-up (D__ in h) ||;|

Description

Time before cool down {[J-"E
Duration of a warm restart«:Dmc in h) |4_

Duration of a cold restart{[}mrin h) |g

(in h) |20

OK I Cancel

Help

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name

followed by the number.

A description of the component can be entered in the Description field right at the bottom of the screen.

Thefieldsto be completed are used to set the durations that will define the component start-up graph.

» Timebeforeramp-up: period of inactivity beyond which arestart/start-up phase is considered.

» Timebeforecool down: length of time after which the shutdown systemis considered as cold and will therefore
require alonger restart/start-up phase.

 Duration of awarm restart: length of time needed by the system to increase from 0% to 100% of its production
capacity when it is till warm.

 Duration of a cold restart: time taken by the system to increase from 0% to 100% of its production capacity
when it has completely cooled down.
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In the case of an extended shutdown, a preservation sequence may be launched which in practice is an extension
of the shutdown period.

Presentation
100 %

- — - —— — =

T
i
i
i
i
ubsea #rls:nriti:ln
i
i
i
i
i

0%

Daru Dapr Dref

Sequence conservation of duration I}pr

Repair takes place during the sequence conservation.
~ Cold start (Stop = DE_-} then follows directly from the phase preservation.

Repair takes place after the sequence conservation.
T Cold start (Stop = D;:.-} does not succeed directly to phase preservation.

Time before ramp-up:[)am in h}) ||:|.5 |

Subsea preservation

Time before subsea preservation (D___in h) 4.0 |

Duration of the subsea preservation operation tDpr in h) |—1g_g |

Configuration of the preservation sequence:
» Time before preservation sequence: period of inactivity beyond which the preservation phase is considered.
 Duration of the preservation sequence: the system cannot restart during this period.

J In tabsin theright of theinput area, Ramp-up describes all the ramp-up block in the model.

45.4. The Tank
1
|

This component serves/acts as a buffer, i.e. when the system is not working perfectly, this component can either
befilled or emptied to reduce the impact of afailure on production as much as possible.
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The tank can be configured by double-clicking on the component or by aright click, then selecting the Properties

menu.

[sf GRIF - Module Petro

Humber

Name ( [v] Automatic }
Flow to store

Filling policy
@ Filling unconstrained

) Filling constrained

Levels definition

Storage 200.0
Threshold Nh 160
Threshold Nb 40
Overcapacity treatment (0.0 %
Start condition

Relationships on conditions: ® AND ) OR ) MANUAL

Description

=3

1

Tank

oil ‘V|

Maximum outflow of storage
) Real flow

) Relative flow %

Initial level 100
Coefficient Nh (0.8
Coefficient Nb (0.8

Add a criteria:

0K I

Cancel Help

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name

followed by

the number.

The Flow to storeis the flow that will be managed by the tank. The other flows should not have to run through
the tank. Use a connector-separator upstream so that only the desired flow circulates within the component.

The maximum outflow of storageisthe tank processing capacity.

Thetank has 4 levels:

Capa_Tank

N_h

» 0: thetank is empty.

N_b

—y
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* N_b: the tank has reached its lower threshold at the time it is emptied. Between [0, N_b], the user can reduce
the outflow rate (Coefficient Nb) so that it takes longer for the tank to empty.

* N_h: the tank has reached its upper threshold at the time it isfilled. Between [N_h, Capa_tank], the user can
reduce the inflow rate (Coefficient Nh) so that it takes longer for the tank to fill.

e Capa_Tank: thetank isfull.
Theinitial level isthe quantity of flow present in the tank at t=0.

The Processing over capacity is the percentage increase of the request. When the system is running as well as it
possibly can, the tank is given a processing overcapacity so that it can befilled to itsinitial level.

Two filling policies are possible when the tank has reached its limits (empty or full).
» Unconstrained filling:

— If tank isfull (resp empty) when new failure occursit is possible to full (resp empty) again without delay.
e Constrained filling:

— If tank is full (resp empty) when new failure occurs it is possible to full (resp empty) again only if level is
lower than Nh (resp upper than Nb).

A start condition can also be defined to put the component on standby if the condition is not met.

A description of the tank can be entered in the Description field.

4.5.5. Connecting utilities

L ]

|
- 4

This component is used to define a point of entry for utility networks.

{=s] Properties @
Number 1
Name ( [v] Automatic ) Bsrcl
Output flow gas | b ‘
Description

OK I Cancel Help

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

A description of the component can be entered in the Description field.

The output flow is the flow that will be used by the utility networks, but it is not consumed by them. It smply
enablesthe user to determine whether or not the requested flow iscirculating at agiven point on the utility network.
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4.6. Resources

4.6.1. Maintenance crew

=c!

{waf Maintenance crew set-up @
Number 1
Name ( [_] Automatic ) MaintenanceCrew_RotatingMachines
Number of maintenance crews CE

[] with mobilization

) Without working hours Never stop started job
@ With limited working hours (simplified)
From (5.0 To [18.0

() With limited working hours (detailed)

B & EE E

O O

| OK I Cancel Help:

» Name: maintenance crew block name.

» Number: maintenance crew block number.

* Number of maintenance crews: number of maintenance operatorsin the crew (up to 100).

» With mobilization: specifies whether or not the crew isto be mobilized.

» Never stop started job: Even if working day is ended, the current reparation is not stopped.

* Mobilization time: time as of which the crew can intervene on the failure.

» Repair after Xth failure: number of items of equipment in failure mode as of which the crew will be mobilized.
» Working hours: specifies the intervention window within which the crew can work on the failure.
* From: start time for the intervention window.

» To: end time for the intervention window.

 Detailed: specify start and time for each day.
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4.6.2. Spare parts

©

Spare parts set-up

Number 1
Name ( [v] Automatic ) Spare1

Initial number of spares

0|
Procurement =
Procurement threshold 2

Procurement time (h) 123.0
OK I Cancel Help:

* Name: spare parts block name.

* Number: spare parts block number.

* Initial number of spares: number of parts comprising the initial stock.

» Procurement: type of spare part procurement (None, periodical, on demand).

» Stock after procurement: number of spare partsin the stock after procurement.

» Procurement threshold: size of stock as from which procurement is triggered (applicable only in the case of
on-demand procurement).

» Procurement time: time taken to replenish stock once the threshold has been reached (applicable only in the
case of periodical procurement).

 First procurement: date of first procurement (in hours) (applicable only in the case of periodical procurement).

» Timebetween 2 procurements: time between 2 procurement operations (in hours) (applicable only in the case
of periodical procurement).

4.6.3. Common cause failures

=

{44 CCF set-up (=)
Number 1
Name ({ [v] Automatic ) ccfl
Description
Lambda A in h-") [1E-4 |
| 0K | Cancel | Help |

.;j Mean time to repair is specified when CCF is linked to a component.

* Name: Common cause failure block name.
* Number: Common cause failure block number.
» Lambda: definition of the lambda used in the law governing the common cause failure.
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4.6.4. The Statistics block

]

This block is used to manage random events (characterized by a frequency) that cause the partial or global
shutdown of the installation.

(a5 Properties @I
Number 1

Name ( [v] Automatic ) Stat1

Description

Information

Statistics block is used to define random stops on a set of
components.

l/Configuration |/ Impacted components |

Total period (h) [3760.0 |
Number of random events [Iz‘
event Min delay (h) | Max delay (h) |nb. evis / peri..
Event1 8.0 10.0 1.0
OK I Cancel Help

It includes:

» Total period period in hours over which an event may occur.

* Number of random eventsthat can happen on average over the given period (maximum of 4 possible events)
» List of componentsimpacted by the random events.

The repair time varies according to the type of event, and follows a triangular law included in an interval
[delay_min ; delay_max] where the optimum corresponds to the average (delay_min + delay_max) /2.

To summarize the behaviour of this block, if an event occurs, it sends a signal (true shutdown) to the system

impacted by the shutdown. Each component in the system then switches to standby until the event is repaired and
consequently, until the signal stops.

.;j In tabsin theright of the input area, Statistical data describes all the statiscal data block in the model.

4.6.5. Timer

2
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This block is enables to activate a chronometer if the conditions of initialization are respected.

r = = ™y
Properties of Timer' - Battery A M I = @

Humber 1
Name { [] Automatic ) Battery_A
Description

[ start | Waiting | Reset |
l/Startoondilion rAssignment |

Relationships on conditions: ® and  or  manual

Add a criteria:

#: |CB_LBA1 |~/ [state |v| [=]+] [work i~ m |

#2: |CB_LBA2 |~/ [state |v| [=]+] [work i~ m |

| OK I Cancel | Help |

It ismade of 3 tabs:

o Start enables:
— toindicatein the start condition tab under each condition the timer is activated ;
— to modify variable in Assignment tab.

» Waiting indicates the Waiting delay it means the duration of the activation of the timer if reset conditions
are not respected. It is also possible to save the duration already spend in this state with checking Transition
with memory.

— Waiting condition enables to add condition at the start of the wainting delay.
— Assignment enables to modify avariable.

— Reset condition for waiting indicates the conditions of the timer stop even if the waiting delay is not
completely sold.

» Reset enablesto define Reset condition possible change of variablesin Assignment tab.
4.7. Generic blocks

4.7.1. The generic component

If you are missing a component, you can create your own Petri nets (using the GRIF-Workshop Petri module),
and access it through the generic component.

]
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The net can be configured by double-clicking on the component or by aright click, then selecting the Properties
menu.

[a5i Properties (=230
Humber 1
Name { [v] Automatic ) B1
Description
Petri net to be used |m0de|s;‘test_prof.jpp || |
f‘.r‘ariables r Parameters |
Daomain Mame Value
Bool Condition_to_run true
Float crc_update_Mk 1.0E-9
Float profil 0.0
Float sorie 100.0
Float Capa 0.0
oK | Cancel Help

Select the Petri net to be used. The variables and parameters defined in the Petri net are accessible via the Petro
interface. Note that the modifications made to a component do not affect the other components that are using the
same net.

4.7.2. Generic rotating and static machines

©] B

It is possible to make slight changes to the models used by rotating and static machines. The modified Petri
nets can then be used via the generic rotating machine and static machine blocks. The user then accesses the
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configuration interface for rotating machines (resp.static), with the additiona tabs Variables and Parametersto

customize the nets.

Properties
{exi Prope

Number 1

[rDescripﬁon rstart-up phase rCrﬁicaIfailures Variables rParameters | I
——

Name ( [¢| Automatic ) RotatingMachine

Use a specific image for this component: |—| Zoom :

Petri net to be used |m0delsIF'roto_Rotating_Machines_rﬂodiﬂed.jpp

Description

Nominal capacity |/ Attributs |/ Contributions to loss

() Real capacity
a RBalativa ranaciu |1nn | - | W nf IGlahsl cuctom | - |
(aid Properties
f Description |/ Start-up phase rCrﬁicaI failures If’\fariables r Parameters
Damain Mame Value
Float MyTrLambda 1.0E-6
Int myvar 8
| 0K I Cancel Help |
(aii Properties
f Description |/Start-up phase rCrﬂicaI failures |/‘Jariables |T Parameters |
Domain Mame Value
Int myParameter 8
oK | Cancel Help

N.B. Not all modifications are tolerated. For example, a user cannot delete a transition or data from initial nets.
This function must be used to enhance theinitial net or to modify atransition firing rule.
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5. Utility Diagram Block

The utility networks condition the operation of rotating and static machine components. The components of
Process networks are not all available in the utility network, but the static and rotating machines, the tank the
generic components and the resources blocks do appear.

5.1. Input and output nodes

5.1.1. Utility source

The input node for utility networks. The entry node produce infinitely provided that the Process source to which
itispossibly linked is active

Dy

The source can be configured by doubl e-clicking on the component or by aright click, then selecting the Pr operties
menul.

(o5 Properties 23w
Number 3
Name ( [_] Automatic ) GasLift_in
Description
Source flow to use |GL |v|
OK I Cancel | Help |

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name
followed by the number.

A description of the component can be entered in the Description field.

Sour ce flow to use: used to indicate the Process source (Utility connection component in the Process pages) that
conditions the operation of the utility network.

5.1.2. Utility target

The output node for utility networks that can be reused in the utility conditions of components to condition their
operation.

U
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The source can be configured by double-clicking on the component or by aright click, then selecting the Pr operties
menul.
[ Properties of ‘Target utility’ - GasLiftOut (5]
Number 1
Name ( [_] Automatic ) GasLiftout
Define demand |1
Description
oK | cancel Help

A Number and aName can be entered here. Tick the Automatic box to generate a name comprising a base name

followed by the number.
A description of the component can be entered in the Description field.
The Define demand field is used to modify the value requested by the utility target on its upstream branch. By

default this value isinfinite.

85/184
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6. Data Entry Aids

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

6.1. Copy / Paste / Renumber (without shortcut)

To assist with the entry of the repeated parts of the Petro "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 : |Altypesin the same way |v|

® Automatic names
) With prefix
) With suffix

i User choice (with find/replace)

| OK || 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.

We then obtain the diagram shown in the figure below:

» Blocks 1,2,3 and 4 of diagram are became 5,6,7 and 8 for the copy;
e Connectors C1 and C2 are became C3 and C4 for the copy.

4 2 e ' )

BZ B
hoditest_a hoditest_a
11— higrk E ) — Whiarie e ¢

] C2 + 3 C4
B1 1i2 B4 BS 162 BE
hoditest_a hoditest_a hoditest_a hoditest_a
iork iark iark iark

B BT

hoditest_a hod2test_a
NG - NG i 4

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

@ -0}

ffffff

!

1 I
W2 Activation well2 |
Subses _“sm@a ! | Subsea

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

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 v]
| [Maintenance crew TopSide RIG Cd
| | Target utility ESP Buo2 v
OK ” Cancel Help
After managing of dependencies, these are pasted with the selected data
=5
[\
ESP RIG
@O
Well1 Activation_well1 Xtree1
Subsea  Subsea Subsea M
1 "
@10 e
Well2  Activation_well2 Xtree2
Subsea  Syubsea 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 e AT Us..e.an Existing
new data existing data

type

data

==~

| oK

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.
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J If the selected part is made up with a shortcut, the shortcut refers always at the same source.

> >

ci1 C1&

O o= = O
B

v co
in Campl B13
INFUT hodZ_a INFUT hod2_a
‘igri Wigrk

cy ci2

6.2. 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 precautionsto re-establish
the correct numbering to eliminate the duplicates.

6.3. Overall change

When creating the Petro 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:

e 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.

User Manud 88/184



-m

TotalEnergies

ﬂ The name changes and renumbering can be done manually if the necessary precautions aretaken (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.

{244 GRIF - Module Petro
Maintenance crew r Source r Equipments r Distributing connector |
Flare connector | Spareparts | Targetutity | Connector | Flare

Variables |/ Utility connection

|/ Ramp-Up |/ Source utility |/Target |/ Profile

Present number

Present name

Future number

| Future name

10

HorizontalVessel10

10

HorizontalVessel10 -

11

HorizontalVessel11

1

HorizontalVessel11

1

HCentrifugalPump1

1

HCentrifugalPump1

82[Valve16 82[Valve1d

31|WAT _Treat 31| WAT _Treat

91|Valve17? 91|Valvel?

g3[Valve1s 83[Valve1s
4|CentrifugalCompress... 4|{CentrifugalCompress..

29/HP_Suction_Drum S9|HP_Suction_Drum

87|HCentrifugalPump11 87|HCentrifugalPump11

a1

HCentrifugalPump10

a1

HCentrifugalPump10

86

HCentrifugalPump2

a6

HCentrifugalPump9

30|PM 80|PM

12|HCentrifugalPump12 12|HCentrifugalPump12
13|HCentrifugalPump13 13|HCentrifugalPump13
14|HCentrifugalPump14 14|HCentrifugalPump14

B

HCentrifugalPumpt

B

HCentrifugalPumpt

78

HCentrifugalPump7

78

HCentrifugalPump7?

85

HCentrifugalPumpa

85

HCentrifugalPumps

7|Manifold1 7|Manifold1
8|Manifold2 8|Manifold2
9|Manifold3 9|Manifold3 |
29[ Wtraad 29[Wtrand i
- Renumber
Begin 100 Step 1 | Renumber | | Renumber all |
Add 10 | Renumber | | Renumber all |
~Find/Replace/?
Find | | [_] Regular expression
Replace by | | | Replace | | Replace all |
| oK | cancel | Help

6.4. Selection change

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

Only the selected blocks and connectors can be replaced.

ﬂ The "Replace selection" function does not allow the model's parameters to be replaced.

6.4.1. Graphical editing

By default, blocs have a blue background, a black border and text is written in black.

B94

Using the shortcut bar or by aright click on a block, you may edit the text apperance, the background color and

borders color of the selected block:

» Select the gate you want to edit.

» You are now able to use the text configuration shortcut bar:
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— From the tool bar.

EEEI U w EE
— Right click on the block and then display settings.

|

% Cut Ctrl-X
B1
] i Copy ctri-c

Paste and renumber Cirl-R

W Remove Supprimer
Position »
Move to page...

Sub-system from selection

Component template (XML) b
B Save as document template ...

i Im port parameters from another data

Im port parameters from another block »

Aa Display settings » Aa Font for information ...

Change type of component E Qutline ...
Add additional failures Copy fonts and outlines from ...

Replace serials failures by configurable failures Reset to default

Create unavailability variable for this sub-system
Geographical areas 4

o Edit attributes

Q Properties Alt-Entrée

Bellow an edited block:

B1

6.5. Alignment

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 Tools 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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Eﬁ Glue

Position

- v

| £ Align
&5 Align and distribute
Move to page ...
Sub-system from selection

Component template (XML)

Save as document template ...

[y Import parameters from another data
Import parameters from another block

Change type of component

Add additional failures

Replace serials failures by configurable failures
Create unavailability variable for this sub-system
Edit attributes

E# Multiple changes

ICH=N e

|oasTumiggthtitugsICompresso) -

=l
i 1
Valved

®
:

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.

6.6. 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.

6.7. Selecting a connected section

It is sometimes difficult to select a connected section of a model. A number of shortcuts can be used to select
connected parts of agraphical element. Select part of the graphical element, then:

 To select the connected part: hold down Control+Maj+A or use the menu Edit/Select a connected part.

» To select the upstream part: press F4or use the menu Edit/Select the upstream part.

» To select the downstream part: press M aj +F4 or use the menu Edit/Select the downstream part.

The connected part can be selected directly by clicking on the element while holding down the Ctrl key.

6.8. Zoom and page size

When creating a model, if the page size is not 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.
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Size and page zoom @
Width 12000 |px
Height 250 px EI
Zoom Normal | |

[_] Apply on all document pages

Default values H 0K H Cancel H Help |

Page zooms can be modified either by using the toolbar menu:

Normal| | + || g
133% _
66%
5%
Hormal
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.

6.9. Cross hair

Tobeableto 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.

o mund
LT

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

6.10. 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.

6.11. 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 (=230
Lines setup
Width Dzl
Color .
[ ] Arrow begin [ ] Arrow end

Arrow width
Arrow height

Preview

0K I Cancel Help

6.12. 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

Lambda“
Lambda2
Mu

| Select all | | Unselect all |

Select data you want to delete and click OK.

| oK | cancel | Help |

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

6.13. Automatic layout

The automatic layout tools can be used to make blocks easier to organize. Thisfunction is available for:
» Selection: press Shift+F7 or use the menu Edit/Automatic layout/L ayout selection.

» The current page: press F7 or use the menu Edit/Automatic layout/L ayout current page..

e The document: press Control+F7 or use the menu Edit/Automatic layout/L ayout document.
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An example of layout is shown below:

Bo
meur B0
4
ca
14 B
: B4
11
B7 A3 B
INPUT gy
c1 e
12
B
INPUT B12
5
B2
13 | = OUTPUT
Ba

INPUT B13

1" —
4
BT B11
INFUT B4

> 0
c3 c1 c2
12 ] 14 B3 5 112 =13] B2
OUTPUT

B B12 BS
INPUT

O}

BB B13
INPUT

6.14. Document properties / Track change / Images management

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

[ General | Modifications | Pictures

File : ChlUsers\iovinuesal\GRIFIZ016'\Tree\Fault-Tree1 jir

Mame: |MySystem_xyzZ |

Version: [2.0 |

PID:  [PID123456789 |

Author: [cvinuesa |

Date: |07 March 2016 |

Description
Safety loop with 3 sensors

| oK | Cancel | Help

M odification tab enables to 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.

GRIF - Module
Options
Modification tracking when saving: O

| OK | Cancel | Help

* When the user wants directly in M odification tab of the properties using the button pt
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Document properties

General | Modifications | Pictures

Date User Modification description Version
2015-11-13 )
19:03-20 cvinuesa Model for draft report rev 0
20151119 )
09-34:99 cvinuesa Model for draft report rev 1
| 0K | Cancel | |

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 I mages tab.

Document properties

rGeneraI |/Modiﬁcations |/Pic1ures |

Description

File

OMpressor.jpg

Compressor.jpg

Power_Generator.jpg

Power_Generator.jpg

Cancel | Help

wase

To add anew pictureinto document, use - ¥ icon. A double click in File column enables to select apicture (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 pictureif picture is modified erternaly.
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6.15. Compare 2 documents

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

(a4 GRIF - Module Petro
Select left document: Select right document:
Petro1.jog Petro1.jog

MyModel_Rev1 jog

MyModel_Rev1 jog

MyModel_Rev0 jog

MyModel_RevD jog

@ Internal key _ External key

Matched logicals : 142

Type de donnée

MyModel_Revd jog

MyModel_Rev1 jog Status

Differences

‘fariable UnAvailability_C5
Variable kiii kiii Automatic name : false -= null
Variable My_Variable
Target Gas_Exp Gas_Exp Upstream component adde...
Distributing connector Sep2 Sep2 Upstream component adde. .
Equipments HorizontalVessel11

Equipments HCentrifugalPump HCentrifugalPump Downstream component ad...
Equipments CentrifugalCompressord CentrifugalCompressaord O CoeffDC:1.0-=1.0Delayb...
Equipments MP_Suction_Drum MP_Suction_Drum O CoeffDC 1.0 -= 1.0 Delayb...
Equipments HP_Suction_Drum HP_Suction_Drum O CoeffDC:1.0-=1.0Delayb...
Equipments AirCooler_ HP_KA AirCooler HP_KA Downstream component ad...
Equipments GasTurbine93

| OK I Cancel Help

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

others elements.

(4.1 GRIF - Module Petro
Select left document:

Select right document:

=)

Petro1.jog
MyModel_Rev jog

Petro1.jog
IMyModel_Revd jog

MyModel_Rev0.jog

MyModel_Rev0.jog

O Logical |
@) Internal key ) External key Matched logicals : 142
Type de donnée | MyModel_Rev0.jog ‘ MyModel_Rev1 jog Status Differences

Variable |unAvailability_Cs
Variable Kiii Kiii |Automatic name - false -= null
\Variable My_Variable
Target Gas_Exp Gas_Exp Upstream compaenent adde..
Distributing connector Sep2 Sep2 Upstream component adde

E:

HorizontalVessel11

Equipments

HCentrifugalPump1

HCentrifugalPump1

Downstream component ad...

Equipments
E

CentrifugalCompressord
MP_Suction_Drum

CentrifugalCompressord
MP_Suction_Drum

CoeffDC: 1.0 -= 1.0 Delay b.

Coeff0C:1.0->1.0Delay b

HP_Suction_Drum

HP_Suction_Drum

CoeflDC: 1.0 > 1.0 Delayb..

\AirCooler_HP_KA

AirCooler_HP_KA

Downstream component ad.

Equipments
Equipments
=

GasTurbined3

| oeeee oo ¢ |

OK

Cancel

Help

Colour signification is:

* @: dementisidentical;
* @: dement is added:

* O: dement is modified:
. element is deleted.

6.16. Files of the documents

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

= Files of the document

N

che DESST

—

Mame Description Path Type Synchronization.. Status
02-Club-GRIF-20...|Presentation des nouve... |2 \Presentations\Clubs-GRIFIWCIUB-GRIF-2017\_ |Presentation 11617 Invalid path
Club-GRIF-2017-...[Programme du Club GR...[Z\Presentations\Clubs-GRIF\WCIUb-GRIF-2017\.. |Spreadsheet. Qbsolete
Club-GRIF-2017-...[Nouveautés a présenter... [Z:\Presentations\Clubs-GRIF\CIUbB-GRIF-2017._|Spreadsheet. Obsolete

The following icons alow to:

* @ reload files;

° Ejopenfil&s;

@ open directory wherefile is saved.
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6.17. Hypothesis

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

[ Assumptions ¢} Simulation

< g % F = X
Name Description Information Proc... Proce... File
Producti... (Wells producti... [v] |10/5/18 v
RepairCr... |Several teams ... [ ] 7

fas] Properties of ‘Assumptions’ - ProductionProfile X
Number 1

Name ([ ] Automatic )

Processed

ProductionProfile

Processing date |10/05/2018
--- 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

istaken into account.

6.18. Picture Anchor

It's possible to anchor a picture in the background. use the action Picture of the Tool barre.

The following screenisdisplay :
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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:

1
3 cut cx
@ cory ctric
and renumber CiiR

Paste al
1 Remove Supprimer

Aa Display settings »

Picture change

& Anchor

AltEntrée
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7. 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, ...)

7.1. Creation

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

I Parameters
Domain Mame = Description Value Add-ons Add-on details|
Float DC X i i 083 Parameters rex1 (id: 8)
Float Gamma Parameters rex1 (id: 7)
Float Inspection Parameters rex1 (id: 10)
Float Lambda Parameters rex1 (id: 1)
Float Lambda2 Parameters rex1 (id: 4)
Float Lambda_PT Parameters rext (id: 2
Float Lambda_SDV Parameters rext (id: 3
Float Mu Parameters rex1 (id: 5
Float Mu_2days Parameters rex1 (id: 6
Float Prodhax 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.

Add-On

enables to define the parameter by a GRIF add-on
Petro is delivered by default with 1 add-on 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 15, “Database
of parameters’.

Add-on details

gives asynthesis 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.

I dentifier

Displaysthe identifier of the datain the database.

Update

Displaysthe date of thelast update of the parameter from the database.
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8. Variables

8.1. Variables creation

Variable creation can be made with 2 different ways:

Using data tab of variableswhich isat right of the input area thanks to the icon o ;
 Or directly in acomponent by writing the name of the variable wished.

"~

(25 Properties of 'Rotating machines' - GasTurbinel @
[ Description | Start-up phase | Critical failures |

Lambda (Ainh-) [uy_Lambda | MITRM [0 |

Other com toin cocioc
[aif Variable/Parameter creation

Compi Type |Variable

Hame

[ Criticalfal  Domain |Bool v

Dimension |0ﬂler | - |

Man parts

Critcara] e faise M

oK | lcancel | Help |

| oK | cancel | Help |

Each variable is defined by a name, adomain (boolean, integer or real), a dimension (boolean, factor, probability,
rate, duration or other) and avalue.

{24 Variable/Parameter creation
Type | -]
Name [My_variable |
Domain [Float |
Dimension |Other v
Value 0.0 |

| ok | cancel |  Hew |

Variables can be used in properties of modeled elements (equipments, connectors, spare partss, etc)

[ Properties of ‘Distributing connector’ - Sep1 %
Number 1 |
Name ( [¢] Automatic ) |sept |

Description

F| ow dismhlltiol! cgg'_ﬁcioms

Distributi oil gas water

cti oo gasCoef 00

HCentrifugalPump1 1.0 1.0 - gasCoef 00

WAT_Treat oo 0.0 1.0

oK ] cancel [ Help
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8.2. Variables edition

When the variable was created, it is then possible to edit it by using theicon @ .
Description tab enables to define the variable using 4 different ways:

» With aspecific formula;

» With avalue of aprofile table;

* According to conditions resulting from elements of the mode!;
 According to data resulting from elements of the models.

There are two categories of variables:

 States variables: whose definition depends on the model;
» Flow variables: further to an action on the model.

8.2.1. Automatic variables creation
It is possible to create un variable for the unavailability directly in the model. For this:

1. select the elements;
2. inthe contextual menu (right click), select Create unavailability variable for the sub system;
3. Giveaname of the variable.

\
! o i

! | IMP_Comp A | TopSido
=] -"&‘;’é"-"‘. | TopEida | i .
fxEoooop D=e==s:

& Cut
| W5 | [y Copy
Paste and renumber
i Remove Supprimer
12 Glue

Position
& Align
&4 Align and distribute
Move to page ...
Sub-system from selection

- v v w

Save as document template ...
[y Import parameters from another data

Optimize a utility network
Create unavailability variable for this sub-system

Edit attributes
g EEH Multiple changes »

This variable is a boolean variable which represents the system unavailability. The value is False if the system
isunavailability and True otherwise.
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8.2.2. Variables definition

|4 Computation setup for My_Variable @
l/ Description |/ Computations |/ Histograms |

Name My_Variable
Doman Foat ]

Definition / Profiles

Choose to define the wariable:

@ is a specific formula

4@ iz an array of profiling

@ iz a condition from model elements
@ iz a data from model elements.

[ Definition | Profiles |  Condition | Data |

ite (MyCondition, Profilel[2],Profilel[2]/2.) Tools

| Syntactic |

| Semantic || p=] |

Variables

<=(My_Variable =

Parameters
<

Functions
<= bool

I I T Ty || 1
int

float :|
ite

exp
pow
log
In

1

L e

OK I Cancel |

[«]

In this part formula, it is possible to use two types of expressions:

» Boolean expression: They are formed from variables, constants and boolean tables (t rue and f al se ),
brackets and operators| ,or ,&,and,! ,no,==,!=,<,>,<= ,>=and @.

» or numerical expressions: There are made up with variables, constants and numerical tables (i.e. integer or float)
and the operators + , - (binary), - (unary),* ,/ ,# , brackets and mathematical functions.

A boolean expression can be:

» oneof theconstantt rue or f al se ;

e, | e ,e, or e, (wheree; ande, arebhoolean expressions)isthelogical ORofe; ande, ;

e, &e, ,e; and e, (wheree, ande, areboolean expressions)isthelogical AND of e; ande,

» lexpr ,not expr (whereexpr areboolean expressions) isthelogical negation of expr ;

e Theusua operatorsof equality andinequalitye, == e, ,e, != e, ,e; < e, ,e; > e, ,6; <= €, ,€,
>= e, (wheree, ande, aretwo numerical expressions of the sametype; its means either integer or float);

e @i)(ey,...,e) (wherei isapositifintegerande,, ..., e, areboolean expressions)isequal to true
if atleasti ofe,, ..., e, areequa totrue

e @i,j)(es...,e,) (wherei andj arepositiveintegersande,, ..., e, areboolean expressions) is
equal totrueif at leasti and morethanj of e, ..., e, areequal totrue.

A numerical expression can be:

tab. si ze() (wheret ab isthe table name) whichis equal at the number of the table element;

afloat or integer number;

i nt (expr) (whereexpr isanumerical expression) isaconversion of an expression in aninteger expression.
Thei nt (expr) valueisthevalue of expr rounded to its lower integer part;

fl oat (expr) (where expr isanumerical expression) is a conversion of the expression expr in a float
expression;

» -expr (whereexpr isanumerical expression) has for value the opposite of expr ;

* (expr) isanumerica expression with the same value of expr ;

e #i (wherei isaninteger > 0) which is equal to the marking of the place number i in the network;
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» Theusual arithmetic operationse,+e, ,e;-e, ,e,*e, ande,/ e, (wheree, ande, aretwo expressions
of the same type that is either integer, or float);

» Operator e,%, (wheree, ande, aretwo expressions of the sametype that is either integer, or float); has
for value therest of the integer divisonof e, bye, ;

e unif(e, e, (wheree; ande, aretwo constant float expressions) isarandom numbersgenerator following
auniform distribution intheinterval [ e, ,e, ] (seebelow) ;

* nl og(m e) (where mand e are two constant float expressions) is a random numbers generator following a
lognormale distribution centered in the average value mAnd being with a 90 % probability in the interval [ m
e,nfe] (seebelow);

* norm(m sd) (where mand e are two constant float expressions) is a random numbers generator following a
normal distribution centered in the average value mand the standard deviation sd ;

emn(e,...,e,) , max(e, ..., e, , mean(e;, ..., e and max(ey, ..., €, (where
e, ..., e, aresametypeexpressions) are functions calculating the minimum, the maximum, the average or
the sum of the expressions puted in parameter;

e crc(ey,...,e,) (wheree,, ..., e, arefloat expression)isafunction calculating achecksum type CRC
on the expressions crossed in parameter (the objective being to verify easily if at least one of the parameters
of the function changed);

» An usual mathematical function among (the parameters of these functions being float expressions):
—I'n(e,) :natural logarithm
— exp(e,) :exponentia
— log(e,) :base-10logarithm
— pow e, e, :power
—sqrt(e;) :squareroot
— abs(e,) :absolutevaue
— ceil (e;) :rounded off theinteger inferior
— floor (e, :rounded off theinteger superior
— cos(e,;) :cosne
—sin(e,) :snhe
—tan(e,) :tangent
— acos(e,;) :arccosine
— asin(e,) :arcsine
— atan(e,) :arctangent
— cosh(e;) :hyperbolic cosine
— sinh(e;) :hyperbolicsine
tanh(e,) :hyperbolictangent
e ite(e;, e, es;) (wheree, isabooleanexpressonande, ande; two same type expression) hasfor

vauee, ife; (e, == true ore; !'= 0 )thenhasforvaluee, .Thefollowingsyntaxe, ? e,
e; defined in C language C also exists for this operator ;

» tine() isthecurrent timeinthe simulation.

e story() isthe number of current simulation.

» del ay() istheduration of a history (equivalent to a constant equal to the option dur at i on in Petri net)
e randon() isarandom number between 0 and 1.

e @)(€ey...,e,) (wheree,, ..., e, areboolean expressions) countsthe number of « true» expressions
inthelist.

J For more information consult the user manual Moca-RP
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8.2.3. Profiles
|24 Computation setup for My_Variable
l/ Description rComputations rHistograms |
Name My_Wariable
Doman
Definition / Profiles

Choose to define the wariable:

@ is a specific formula

4@ iz an array of profiling

@ iz a condition from model elements
@ iz a data from model elements

[ Definition " Profiles | Condition | Data |

Profiles Profile1 [~] oil -
oil
gas
'water
| OK I Cancel | Help |

A variable bound(connected) to a profile has for value the current profile chosen by the user.

8.2.4. Condition

{24 Computation setup for My_Variable
f Description rComputations rHisto-grams |
Name My_Variable

Domain
Definition / Profiles

Choose to define the variable:

@ is a specific formula

@ is an array of profiling

@ iz a condition from model elements
@ iz a data from model elements.

[ Definition | Profiles |  Condition | Data |

Relationships on conditions: > and ) or ® manual |(1](2&3))

1

Add a criteria:
1: |GasTurbine1 || |oi |

N o—
2: [castunet [+] |capaciy 1 o—
3: [Gastubnet [+] [gi i C—

gas -
water
Potential - oil
Potential - gas

4]

| oK | cancel | Help |

This tab enables to link a variable with 1 or several conditions from elements of the model. This variable can
be based on:

e component state:
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— 1:Work

— 2:By-Pass

— 3: Degraded Failure

— 4 : Restart

— 5: Stand-By

— 6: Preventive Maintenance

— 7: Critica Failure

— 8: Repair

— 9: SIMOPS

— 10: Preservation

— 13: Hidden Failure
» onacapacity : rea current capacity of production;
« onapotential capacity : current potential capacity of production;
» onaflow (oil, gas, water, etc...): real flow in the component output;
» onapotential flow (huile, gas, eau, etc...): potential flow in the component output;
« onademand (ail, gas, water, etc...): real component demand,;
* onapotential demand : potential component demand;
» onacurrent level of thetank : current level of the tank.
e onaPM init : preventive maintenance initialization.

.\ If Optimize export for serial blocks option is checked in Tools - Application (document) options
' values displayed for the flow (potential flow, demand, potential demand) are evaluate for all
components in series and not only for the concerned equipment.

Relationship on the conditions are:

e The boolean operator AND ;
* The boolean operator OR between al the conditions;
* Manual expression using:
— & for the operator AND between al the conditions;
— | for the operator OR ;
— unitary operator: ! , not
— Equality / inequality operator: ==, ! =
— Comparison operator: >, >=, <, <=

';)] The priorities are to be defined by means of brackets.
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8.2.5. Data

(gl Code editor @

Choose to define the variable:

@ is a specific formula

4@ iz an array of profiling

@ is a condition from model elements
@ is a data from model elements

[ Definition | Profiles | Condition | Data |

Relationships on conditions: C)and (' or @ manual |@(2)(min(#1#243)==0)
Add a criteria:
e frcoomrwe i [x] [soe[v] [>=[] [
T Ol . e e
e [t ] e [7] [>=[] e
Kl I | [»]
| ox | cances | v |

This tab enables to connect avariable to 1 or several el ements of the model. These variables can based on:

» component state:

— 1:Work

— 2:By-Pass

— 3: Degraded Failure

— 4: Restart

— 5: Stand-By

— 6: Preventive Maintenance

— 7: Critica Failure

— 8: Repair

— 9: SIMOPS

— 10: Preservation

— 13: Hidden Failure
« onacapacity : rea current capacity of production;
» onapotential capacity : current potentia capacity of production;
» onaflow (oil, gas, water, etc...): real flow in the component output;
» on apotential flow (huile, gas, eau, efc...): potential flow in the component output;
» onademand (ail, gas, water, etc...): real component demand,;
» onapotential demand : potential component demand;
» onacurrent level of thetank : current level of the tank.
» onaPM init : preventive maintenance initialization.

|\ If Optimize export for serial blocks option is checked in Tools - Application (document) options
' values displayed for the flow (potential flow, demand, potential demand) are evaluate for all
components in series and not only for the concerned equipment.

If there are several data, the relationships between them are an expression composed from model data (ex: #1
+ #2).The expression can use Moca functions (ex: min(#1,#2), see Section 8.2.2, “Variables definition” for all
expressions).All line numbers used in the expression will be replaced by the corresponding dataline.

8.3. Statistics and Setup of Variables

In addition to the mean marking of the places and of the mean number of times each transition is fired, the
simulation can compute a certain number of additional statistics. Statistical results can be obtained on any of the
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model's variables or combination of variables. To do this, a variable must be declared as "observed". When a
variableis"observed", a statistic state (Moca meaning) is created for computation.

8.3.1. Definition of statistic states

A statistic state is defined like an "Observed" variable. We must initially define the statistic states we wish to
observe. To do this, we have to edit variables from the model: either thanksto the Data and computations - Edit
Variables menu, or thanks to the Edit Variables tab. Then, all we have to do is to set Observed property of a
variablein order to make it a statistic state.

" Variables ==
Domain Name Definition / Initial value Value Observed | Dimension

Float varl 0.001234 1.234E-3 v] Other

Int var2 98765 08765 L] Other

Bool var3 true true v] Other

| Name | Location

8.3.2. Configuration of statistic states (or variables)

Once variableis observed, we have to configure them by specifying types of computations and computation times
to be carried out on them, ... To do this, do aright-click on the variable and select Configur ation of computation.

ksl GRIF - Predicates Petri Nets Module ==
l/ Computations r Histograms

Statistical types

[] 1 = Accumulated time where value is not null.

[] 2 = Probability to have a not null value at t.

3 =Value at t.

["] 4 = Number of changes from null value to not null value between 0 and t.
[] 5=Mean value from 0 to t.

[] 6 = Date of first affectation to a not null value.

[] 7 = Mean by interval {[tD,t1] [t1,t2] etc...).

[] Timing Chart

NB: for booleans false =0, and true =1

Specific Times

) Times or list of times {separator =",")

® Iterate  From [0 | To [10 | step [1 |

Computation made at:|t {after triggering transition) |v | Times in =

| OK | Cancel | Help |

The window to edit observed variables (statistic states) is made of two tabs. The first tab is for computation, the
second one is for histograms. These two tabs enables configuration of Types of statistics, Computation times
and Histograms.

8.3.2.1. Types of statistics
Types of statistical computations are the following:

e 1- Cumulated time where valueis not null: Thisisthe mean time in which the statistic state is different to
O onahistory.
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Purpose: Mainly used to compute mean availabilities during a history.

2 - Probability to have a not null value at t: Thisis the probability that the statistic state is different to zero
at the end of the history.

Purpose: Among other things, used to compute the mean availability at the end of a history or compute the
reliability (to find if the failure state - which is an absorbent state - is present at the end of a history).

3-Valueat t: Thisisthe mean value of the statistic state at the end of the history.

Purpose: Thistype of computation can be used to compute the occurrence of specific event during a history.

4 - Number of changesfrom null valueto not null value between 0 and t: Thisisthe mean number of times
during a history that the statistic state changes from a zero value to a non-zero value.

Purpose: This type of computation can be used to compute the occurrence of specific events during a history.
5- Mean valuefrom O to t: Thisisthe mean value of the statistic state on the duration of the history.

Purpose: Among other things, used to compute the production availability.

6- Date of first affectation to a not null value: Thisis the mean instant from which the value of the statistic
state changes from zero to a value different to zero.

N The "uncensored data" field gives the number of histories for which the simulation has been able to
retrieve avalue. For this mean statistical result to have ameaning, we must verify that a value has been
retrieved for each history (uncensored data = number of simulated histories).

Purpose: Used to obtain information about the mean instant when a system fails for the first time (reliability
computations, estimation of the mean trouble-free operating time, etc.).

7- Mean by interval ([tO,t1] [t1,t2] etc...) : Expression average value of the state for every timeinterval

Was integrated to display the yearly average production of production. Must be used with a list of time
(otherwise, theresult isidentical to atype of statistic 5). The difference between 2 times must be strictly superior
in epsilon (alist of including timet and t-epsilon will make impossible the simulation launching).

8- Sum valuefrom Otot : representsthe sum of the statistic state over history duration.

9- Sum by interval ([tO,t1] [t1,t2] etc ...) : represents the sum of the statistic state between two calculation
period.

CHRO - Timing chart Traces the instantaneous value of the variable (as 3) but automatically calculates the
"useful" points without taking into account the specified times.

Two possibilities are available to define computation times:

» List of times: the computations will be performed for the values of t givenin thislist. Separator is comma.

 Iterate Form A to B step C: the computations will be performed for values of t ranging from A to B with a
step of C. You can also choose is computations are made before or after transitions triggering.
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8.3.2.3. Histograms

{4 GRIF - Module Petro (==

Computations | Histograms

By default, the values will be taken for the 1000 first stories.
To take all the stories, check "Unlimited histogram”
in Start Moca / Advanced options.

[] List of values {at the end }

Fixed-size Intervals

Number of intervals 10

[] Equiprobable classes

User defined intervals

) "SIL" interval (1E-4,1E-3,1E-2,1E-1)

i@ Specific interval: |U.25.50.?5.1UU

) Herate From To Step

) Heration {log scale) From To HNb of intervals

2 Leftincluded [x,y[ ® Rightincluded [x,y[

Nb: One interval will be added for values before lower limit
and one after upper limit including higher values

| OK I Cancel | Help |

Computations made previously gives mean value for many histories. Histogr ams enable to know how values are
distributed during histories. (Cf. Moca User manual for further information)

 List of values: provides value at the end of each history.

» Fixed sizeintervals: providesthe way value are distributed by cutting intervals of valuesin X intervals which
sizeisequal.

» Equiprobable classesintervals. provides intervals whose probability to contains a value at the end of a story
id the same.

» User-defined Intervals

Bounds of intervals can be defined as follows:

— Automatically defined limits for SIL

— Manual definition of limits (separate by commas)

— "lteration": user choose lower limit and upper limit, and the size of intervals.

— "lteration (log scale)": user choose lower limit and upper limit, and the number of intervals. Size of intervals
will be computed in order to have same-size-intervals, on alogarithmic scale.

Moreover, two limits are added at minus infinity, and plus infinity, in order to have a chart containing every
history of the simulation.

When limits are chosen, user has to choose between "left included” or "right included”.

.J IEC 61508 specifies "left included” intervals for SIL
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9. Table values

It is possible to create table values. This table have the same behavior as variables, they can be constructed in
order to be read in the model, or to store temporary information that will be modified by a transition.

9.1. Creation

Table tab is used to define this table.

Tables

Mumber MName = Table values Walue in simulation Domain Automatic Observed
1 Tab1 [1.0,0.0] [1.0,0.0] Float []
Mame Location
Tr1 Page 1

Tools bar enables the common data table actions (Section 1, “Description of the Tables’). "Add" button opens

awindow to create atable:

Properties of ‘Tables' - Tab2
Number 2

Name ( [v] Automatic ) Tab2

@ [y ¥
init

1 |varA

2 |24 * time()

3 |ite(A, B, C)

4 0.0

5110

oK | cancel Help

A table is identified by a number and a name. It contains a list of values that can be numerica or variable

EXpressions.

Othersfields are availablein the column manager. Some fields are masked by default. To show the others columns
see Section 1.2, “ Column manager”.

User Manud

113/ 184



L

TotalEnergies

The additional columns accessible are:

Tablevalues displays value imput by user.

Valuein simulation |displays updated values at current simulation time.

Domain enablesto give adomain defintion (Reall, Boolean, Integer) at the table value.

Observed enables to activate a statitistic computation for each table index. For more information
about statistic computation see Section 8.3, “ Statistics and Setup of Variables’.

9.2. Use

Thevalue of atable cell can be changed dynamically during the calculations. To do this, the following syntax can
be used in the code of atransition assignment;

Tabl[1] = 2; /* Assignsfirst cell of table Tabl */

During simulation, the value of the table can be displayed using a Dynamic field:
$data.table.name(Tab2).val ues

An table can also be used as a function argument:

m= min($Tabl);

A variable size table can be used. It is the smulation assignments that change the size. This type of table can
be used to manage pile or element queues. To use such tables, it is necessary to create them with an empty size
(no elements on it).

Assignment example:

/* Assigns the 50th cell of the table with the value 1. */
/* The cells not yet initialized [ 1-49] will take the value 0 */
DynaTab[50] = 1;

/* Increases table size by 1 and affects this cell with value 2 */
DynaTab[DynaTab.size() +1] = 2;
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9.3. Computations

When statistical computations are requested for atable, the statistics are cal culated for each index inthetable. The
results will be displayed in the Variables tab of the detailed results window.

Résultats du calcul : PPetri9.,jpp - default-Moca E

l/l,:‘ﬂ Variables |/-:| Transitions r Résultats |/ Sortie standard |/ Info |

Valeurs
‘Hom ‘V| : Type =
[ 1S3
Mom :
Tab2[1] | Type =TS3, Nom = Tab2[2]
ab2[2]
Tab2[3] : Temps Valeur 1T (90.0%) Ecart-type IC borne Inf IC borne Sup L
Tab2[4] ] ] ] 0 0 ] -
Tab2[5] 410 240 0 0 240 240 =
|20 480 0 0 480 480
|30 720 0 0 720 720
|40 950 0 0 960 950
|50 1.2E3 0 0 1.2E3 1.2E3
|60 1.44E3 0 0 1.44E3 1.44E3
|70 1.6BE3 0 0 1.68E3 1.6BE3
|80 1.92E3 0 0 1.92E3 1.92E3
;|90 2 16E3 0 0 2 16E3 2 16E3
100 24E3 0 0 2 4E3 24E3
1110 2 64E3 0 0 2.64E3 2 64E3
1120 2 BBE3 0 0 2.8BE3 2 BBE3
1130 312E3 0 0 312E3 312E3
1140 3.36E3 0 0 3.36E3 3.36E3
1150 36E3 0 0 3.6E3 36E3
160 3.84E3 0 0 3.84E3 3.84E3
1170 4 0BE3 0 0 4.08E3 4 0BE3
1180 4 32E3 0 0 4.32E3 4 32E3
190 4 5EE3 0 0 4 56E3 4 5EE3
200 4 8E3 0 0 4 8E3 4 8E3
1210 5.04E3 0 0 5.04E3 5.04E3
J220 5.2BE3 0 0 5.28E3 5.2BE3
1230 5.52E3 0 0 5.52E3 5.52E3 |
240 B TBE3 0 0 5 TFBE3 RT7BE3 il
mardi, 26 mars 2019 09:18:24 CET
OK | | Enregistrer sous ‘ | Continuer le calcul ...
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10. Profile tables

Profile tables are used to change a variable over time. Variables defined by a profile table are called profiled
variables.

The Profile tab enables the user to define his profile tables.

Profiles =
= 5 B | (7 || ¥
Number Name Automatic Table values
1 Profile [0, 0, 8760, 1]

Name Location
Profile1_Var_Profil_Compute Page 1.Profile1_Var

The toolbar enables the classic actions of the data tables (Section 1, “Description of the Tables’). The "New"
button opens the profile table creation window.
Severa types of definition are possible:

e Time- value profile : Table with 2 columns, one for the time and one for the values to be considered at each
time.

» Time- valueprofile (looped) : Table with 4 columns: Phase number, Duration, Vaue and Next phase. Profile
entry is done by defining phases. A phase (table row) has a duration in hours and a value that will be taken
during thistime. Once the time has elapsed, the phase defines as the next phase will be considered.

* Flow profile: Tablewith n + 1 columns, one for the time and n for the number of flows. Thistable enablesthe
input of flow profiles needed on sources or outputs. The values entered for the flows are throughputs.

» Flow profile (looped) : Table with n + 3 columns: Phase number, Duration, Next phase and n for the number
of flows. The values entered for the flows are throughputs.

» Flow profile by quantity produced : Tablewith n + 1 columns, one for the quantities consumed and n for the
number of flows. Thistype of profileis different from the previous onesin the sense that no time or duration is
provided. Flow variations occur when a certain amount of flow has been consumed.

To do this, you must first define a reference flow that will be used to cal culate the consumption.
Note: The sameflow profile of thistype, used on 2 different sourceswill lead to 2 different profiles (asafunction
of the consumptions of the respective sources).
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Below isthe Time-Vaue profile creation window:

{241 Properties of 'Profiles' - Profiled
Number

Name { [v] Automatic )

Type

4

Profiled

Time - value profile

Create associated profiled variable

Name of profiled variable |F'r0ﬂ|e4_Var

Take into account intermediate levels

Number of intermediate points |2 |v|

B £ (¥

Assignment date (h) Takenvalue
0.0 0.0 -
730 60
8760 80
17520 100

1]

Cancel | Help |

OntheTime-Vaueprofiles, itispossibleto create the profiled variabl e at the sametime asthe creation of thetable.

If the variable already exists, it can be attached to its profile in a second step via the definition of the variable
(Section 8.2.3, “Profiles”)

It is also possible to linearize the profile table over time. To do thistick Take into account intermediate levels
and define the number of intermediate pointsthat will be generated between each timeinterval. Note: Thisfeature
isnot available for flow profile by quantity produced.

Flow profiles can also be defined through an Excd file. To do this, use the Import profiles Excel add-on. In
the add-ons information column, double-click on the cell, the window of the import plugin Excel then opens to
choose the profiles to use. For more information on using this add-on, refer to Section 16, “Import of profiles
from an Excdl file”

:j Profiles can be summed together, this function is available in the data table Profiles :

“L Profiles
CEMEGER
Nu... ‘l Name | Table values
1 Well12 lin 40 5 5 87F0 40 4 & 17 20,..
2 W| “% Call hierarchy Alt-H 20,
i \g < Merging data %
5 £4 EE Multiple changes b F
6 E{ 98 Find/Replace »17...
? 1. .
Duplicate —
8 0 f P 75...
g G Remove 20,1
10 P Edit En
1; E' Create a sum-profile (from selected profiles) b5
Create a sum-profile (from sources) :
Name | Location |J
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11. Attributes

11.1. Creation

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

1 C} Attributes .

W=

@ | v

Hame

HNumber =

Zone
SeqGen

Supgplier

Mame

L |
K&l Properties of "Attributes’ - ... X
Number 1
Name { || Automatic ) Zone
Domain |Sllmu -
Detault value Zoneh
Description
Equipment zone
Types of data
All types of data which allow 10 use this atiribute
[ | Parameters | Transitions
Places
l¥! Constraint on value
Enumerate | Interval |
i3 (X
Valug |
neA
ZoneB
ZoneC

| Eonstraint

{ZoneA, Zone

{Supplier1, Su

g %

Types of data |

Transitions

Parameters

gation

The attribute properties are the following ones:

* name;
e domain;
o default value;

* type of data: to choose where apply the attribute;

e constraint.

The domain type can be of the following values:

boolean: Thiskind of attribute is aboolean;

* integer: Thiskind of attribute is used to affect an integer value;

float: Thiskind of attribute is used to affect afloat value;

 string: Thiskind of attributeis 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.

11.2. Use of the attributes

In a Petro model, it is possible to associate attributes:

* 0on equipment;
* 0N spare parts,

* 0N maintenance teams.
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For that, after creation of the attribute, itisenough to gototheL ist global tab to associate theitem and the attribute.

:= Globallist | Attributes |

Mame Mode Type Manufacturer
Comp_AirCooler_A Process Air cooler Supplier_1 -
Comp_Scrubber_A Process Horizontal vesselfSepar... |[Supplier_1
Comp_CentrifugalCo... |Process Centrifugal compressor  |Supplier_1 =
Comp_ElectricalMotor_A|Process Electric motor Supplier_1
ExportGas Process Target
Comp_AirCooler_ B Process Air cooler Supplier_2
Comp_Scrubber_B Process Horizontal vessel/Separ... |Supplier_2
Comp_CentrifugalCo... |Process Centrifugal compressor  |[Supplier_2
Comp_ElectricalMotor... [Process Electric motor Supplier_2
MaintenanceCrew_Rot...|Process Maintenance crew Supplier_2
MaintenanceCrew_Sta... |Process Maintenance crew Supplier_1
Comprassor_Bundle Process Spare parts Supplier_2
MaintenanceCrew_Ve... |Process Maintenance crew Supplier_3
Compressor_DryGass.. |Process Spare parts Supplier_1
Compressor_Bearing |Process Spare parts Supplier_3 =
=] LinA =] Doran 1 ln
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12. Interactive simulation

12.1. Introduction

One of the most important characteristics of the GRIF interface isthat it enables the user to manually simulate the
behaviour of the network she has just created. It is therefore easier to understand, debug or explain a model.

When the simulation is launched, transitions can be fired to understand how the model reacts, to go back a stage,
to replay a sequence of agiven event, to view the status of the components, the quantities of flow circulating, the

value of each variable, etc. at any time.

' B9 @

E M:'mle;mnuﬁnﬂ Spare Tooltips
on flows Simulation tab
\ \\

| ._Real:l‘-'ommal:Rea: r?uu!sI:

joil _1E2.|E2 .1E2

lgas Jo [0 o
i water|1E2 [1E2_ |1E2
Polential request: 3E2
—@) 0

o] Bectricalviotor 10 Centrifugal Compressor2! Bout2
oil : 1E2 Mm*h (100 %)
water : 1E2 Mm*h (100 %)
jc2 Valve! Sep
@ T @ o -I
Bectricalkbtor20

Bin2

\J
S

CentrifugalCompressor2 “an“ - |B.;:::l1m (100 %)
State - Work

Cument capacity : 3E2
Polential capacity : 3E2 1

| ElectricalMotor20_End_Rep_C_1 |

Condition utilities : true

Valid
stochastic
transition Tooltips

on components

‘_,.,.- Start simulation

LI RB\yB2 A XJB 8U)

4
-

l«]

4 Results | ) simulation |

K 7 Variables | “I_ Profiles
EAocc ] [Z] statistical data [ " Parameters
Maintenance crew [ Spare parts
[C]Rotating machines | [C] Components
& | ¢ |- <y 4| B |
F, ‘ L L ' | 4 .. . E L 4 L J
o | Transitions | Time
1/C2_PN_update [9] . 0
2_Elec1ric.alr.mtorZD_Fail_C 7] | 5E1
3|ElectricalMotor19_Fail_D [13] 7.5E1

4|ElectricalMotor19_End_Rep_D [9] 7.8135E1

Historical view

I e e T e e T T
Delay Transitions Firing Time
2.1865E1|K_out_Profil_Update 1E2
1.16E2|ElectricalMotor20_End_Rep_C... | 1.9413E2
1.7945E2|Valve1_Fail_C 2.5759E2
1.1201E3|ElectricalMotor19_Fail_C 1.1982E3
1.1663E3|ElectricalMotor19_Fail_D 1.2444E3
1.394E3|CentrifugalCompressor21_Fail...| 1.4722E3
2.4632E3|CentrifugalCompressor2_Fail_C| 2.5414E3

Scheduler view
Current time: 7.8135E1
Current cycle: 9

There are several ways of starting a simulation:

» Usethemenu Mode - Simulation,
« Click on the corresponding icon in the vertical toolbar.
* Click on the corresponding icon in the simulation panel toolbar.

Once the simulation mode has started, the "valid" transitions in the initial status of the Petri net appear in the

scheduler.

The function that gives the user amajor advantage is the possibility of "manually firing" the valid transitions for

components from the model data input area.

 Select acomponent.
» Right click oniit to display the valid transitions.
» Sdlect atransition to befired.

Thisfiresthetransition and all the subsequent instantaneous transitions (if the option is selected). Note that in the

Petro model, only the stochastic transitions can be fired from a component.
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In the example, component ElectricalM otor 20 isbeing repaired. The dotted lines show that no flow iscirculating
through the connections. A right-click on the component displays the transition that enables the component repair
to be compl eted.

12.2. Simulation panel
Theinteractive simulation panel has four parts:

» Right at the top, atoolbar groups together the functions that enable a user to start, stop, configure and play
the simulation.

» Just below isahistory of the fired transitions.
* After that isthe scheduler, which contains the list of the fireable transitions ranked in order of firing date.
 Right at the bottom, a panel displays the current time and the current cycle.

The toolbar contains the following functions:

0 Gives access to the interactive simul ation mode.

Opens a simulation configuration window. This point is covered in the section Section 12.5,
“Configuring the simulation”.

Goes back to initial state.

Goes back one step.

Rolls back afired transition. The simulator will go back to the step before the selected transition.

Replays a step in the fired transition history.

Replays the fired transition history up to the selected transition.

Plays the next transition in the scheduler.

Goes forward in the simulation to a certain time or to the firing time of a given transition. The
simulator will stop one step before the transition or time selected.

Exits simulation mode

14 Modifies simulation options during the simulation. See section Section 12.5, “Configuring the
simulation”.
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12.3. Simulation history

The simulator contains a panel that displays the history of fired transitions. The user can "explore" the history or
take things back a step to modify the running order. A right click on atransition in the history displays a contextual
menu that enables the user to display/hide the instantaneous transitions among other operations.

Go back Go forward

\ / / 131864 Repair_Start_

— - 136968 Failure_B
“ A .'._ _'_"" g | 142071 Repair_End_A

1D Transitions | Time

1|Failure 5[1] . 118.761
2| Repan_Start B | 118.761 \
3 Fallure A 1 125313 Determinist transition
4 Hepalr End B (1] 131.864
5| Repair Start A | 131,664
6{F ailur '-..'J | 136.968 Stochastic transition
L'e::-.a'l_ End_A | 142.071

¥ Display selection ‘

I:l Haskhmwm |

23

12.4. Simulation scheduler

The simulator includes a panel which displays the scheduler of the transitions to be fired. You can display a
transition from the scheduler in the model view by right-clicking on it.

IR REENS
il T e e e e
Delay Transitions Firing Time
O|Fepair_Start_A 131.864
T58.4878[Failure_B g90.442
Current time: 131.864
Currrent cycle: 0

12.5. Configuring the simulation

The simulation options can be accessed using the (+) button located next to the start simulation button, in the
simulator toolbar. They can be configured when the simulation is started.
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{eg] Start simulation @

Seed of random generator |1.2345581E? |

Automatically fire instantaneous transitions

Humber of automatic fire

before loop detection ‘220 ‘ hd |

[ ] Activate trace of step by step simulation

Graphical Rendering of simulation

Delay between each transition firing (ms) ‘200 ‘v|

OK H Cancel || Help ‘ e

The seed to be used by the simulator can be entered here.

The tick box Automatically fire instantaneous transitions automatically plays the transitions in Dirac delta
function 0. In this case, the user must indicate how many fire operations the ssmulator can do before considering
that thereisaloop in the simulation.

The tick box Activate trace of step-by-step simulation saves al the transitions fired during the simulation in
afile.

Thetick box Graphical rendering of the simulation enables the user to follow the step-by-step progress of the
simulation in the model input area. S/he can then enter the length of time between each transition firing to slow
down or speed up the simulation.

Other options can be modified during the simulation

[J Automatically fire instantaneous transitions

[J Choose delay of fired transition

¥ Choose the way "firing on demand” is made

¥ Follow scheduler order for deterministic transitions

¥ Graphical Rendering of simulation

¥ Activate trace of step by step simulation

The option Choose delay of fired transition enables the user to choose the date on which the transition will be
fired (applies only to stochastic transitions).

The option Choose the way "firing on demand" is made enables the user to automatically fire or not the
transitions that use the firing on demand rule. If the option isticked, a dialogue window will prompt you to select
the location that will receive the token if thiskind of transition isfired.

If the option Follow scheduler order for deterministic transitionsisunticked, it is possible to fire deterministic
transitions before the date initially planned.

12.6. Colour code / Legend

During a simulation, the transitions active at a given time are displayed in specific colours according to the type
of transition.
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Below are the colour codes used in the simulator panel for the transitions, and used in the view for the flows and

the component states.

12.7. Automatic firing of transitions with zero delay

{=5] Legend

Color code for transitions

e

oy

[

Simulation stopped
Transition not valid
Deterministic valid transition
Equiprobability valid transition

Stochastic valid transition

Flows color code

oil
gas

water

States components color code

a4l

By-pass
Degraded failure
Restart
Stand-by
Preventive maintenance
Critical failure
Reparation
Simops
Preservation

Full tank

Empty tank

OK

The automatic firing of the transitions in simulation mode automatically fires the transitions which have a zero
delay (Dirac law with parameter 0) when they are valid. In the case where several Dirac law transitions are in
"conflict", the transitions are fired according to their priority, then in chronological order of their creation on a
page, then in increasing order of pages. Thisis how the simulation works when the computations are launched.

Remarque: Thetransitionswith zero delay of agroup arefired after those of the pagewherethissame group figures.
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To enable or disable this function go into Application Option - Simulation:

Ezd GRIF - Predicates Petri Nets Module
 Digital format | Places | Transitions | Arcs | Localdata | Simulation | Prototypes | Curves |
Executables I Database ‘ Language | Options 1 Graphics |
[Aulomalic firing of dirac 0: [v] ]
Automatic firing when simulation starts: v
Transitions fireable before loop detection: 100
Limit duration for "fast forward" (s) : 120
Graphical Rendering of simulation: [v]
Keep history during "fast forward" [v]
Delay between transition fire (ms) : 200
Simulation trace: |

Path to trace file: | \ 1

Choose the way to fire

transition with "on demand" type: ]
Follow scheduler order for deterministic transitions: [v]
Choose delay of fired transitions: Ll
Uncertainty propagation for interactive simulation O
Display histogram (transition): |Equiprobable classes | - |
Parameter (nb classes, nb and size of steps ...): 10
l OK I Cancel I Help ‘

12.8. Probability firing for transitions with fire on demand

In simulation mode, when we wish to fire a transition with "fire on demand”, the token(s) must only move to a
single place downstream. When you click on thistype of transition awindow is displayed where you have to enter
the probability manually (it is normally a probability which is determined by a simulation).

ﬂ The default value of this probability is 0.5.

On demand fire

Select place that will receive the token.

In the above example, if 0.5 is entered, the token will go into place no. 3.

12.9. Simulation with groups
There are two ways of firing one or more valid transitions that belong to a group:

 Enter the group to fire the transitions by clicking on it directly (left click on the group or right click then Edit
group).
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 Or run afire operation simply using the list of valid transitions in the group and "sub-groups" (right click on

the group).

Edit group

Failure_a
Failure_B

If we go back to the previous example with two components, then the Failur e transition was effectively the only

valid transition.

When transitions are fired within groups, it may prove difficult to determine the modifications that have been
made. Thisiswhy it is useful to use the dynamic fields.

12.10. 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.

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

Lambda_ElectricGenerator_Critical
Lambda_ElectricGenerator_Degraded

Lambda_ElectricGenerator_FTS

[4]

Dynamic display
Fdata parameter name(Capa_Max)value
Dynamic display

Parameter w |Capa_Max ‘v value |v
Parameter Capa_Max = lvalue
Profiles Lambda_Boiler | =l|dimension

[ Connector Lambda_Compressor_Critical name
Distributing connector Lambda_Compressor_Degraded
Flare connector Lambda_Compressor_FTS

5E1

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

for the selected data

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 compl ete 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'
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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

Fresult bank{idefault-Moca) target(ivariable/STAT_TYPE3favailability) value avg

oK | Cancel

Help

L
a| B i |
= | o7e s

B====1a

|

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.

12.11. Contribution

During asimulation, it's interesting to know contribution of equipment failure on the loss of flow.

Below, tooltip enables to know the contribution of the element failure on the loss of flow.

o e MOCOMGB TopSaw
Topsie Top
o ek

Marconta st )
Tepse .

N HCARRMOATLTST

o Twse

- o—{]
wets
Tesoe Heenrmgar HCentrifugalPump?

SN | TopSide

State : Reparation

Current capacity - 0

Potential capacity : 0

‘Condition to repair {Critical fallure) : true
‘Condition utilities : true

HOentrgainy
TapSate

ities (P) : true

ties (Duc) : faise

Cemponent conlribution (at

1=~ 1[Contribution verat lossas (ot 11
: ijtargets n i
' Tl |Oil_Exp_ol 1E2 (71.43%) 1.4E2
bt (™ 2B
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13. Computations

13.1. MOCA computations
The computations using MOCA-RP V14 are performed in three main steps:

» general configuration of parameters,
* thelaunch itself;
* reading theresultsfile.

13.1.1. 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.

The configuration window which opensis called General Information :

{u5j Start Moca computation (=25

Title |Dem0.jog |

Default compute times

) Times or list of times (separator=",")

@ lterate From |0 | To [10 | step [ |

Computation made at:‘t:aﬂertriggering transition) ‘V| Times in =

fGeneraI r‘u’ariahles |/ Petro options r Output options r Advanced options |

Number of histories (10000
1st random Number |[1.2345681E7
Maximum calculation time (sec.) (6048000

Automatic history duration  History duration

Multi-processors computing

[] Activate uncertainty propagation

Number of tries
Total number of histories

Performance: 5E3 histories/minute/CPU
Approximative computation duration: 15 Second(s)

0K I 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:

» IterateFrom A toB 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.
» 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.
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Unit : default timesunit is"hour". Y ou can choose a unit that will be used for computation times. N.b. results
are alwaysin hours.

3. General :

Number of histories: Number of histories (NH) to be simulated (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 ischecked, 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 : Y ou 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 cal culations 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 valueis 0.

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. Petro options : used to configure specific Petro options:

Statistic on components and resources:

— Resources management . For repair teams and spare parts several results are provided such as time
without repair crews available, accumulated time of activity, parts used, etc...

— Failuremodes. According to failure mode, many details are available such aswaiting resources, waiting
validation (if repair conditions are used), approach SIMOPS time and repair time.

— Component states (using the variables) . For each component, a table summarizes time spent in each
states using the state variables (work, repair, preventive maintenance, etc...). This table is based upon
changes of states.

S)— ,' e O C
{ places. Thlstablels based upon chang&s of states.
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'J If instantaneous change (for example if no spare or repair team are expected) thereis no value.

» Contributionsto production shortfalls: Adds a calculation to have the contributions to the losses of each
component.

The checkbox by failure modesisused to display the breakdown of contributionsto production shortfalls by
component failure mode. This option requires the calculation of statistics by failure mode of the components.
» Contribution to the overtaking threshold : Displays the components that contributed to over threshold:
over limit of the flare or empty tank.
» Counting of incidents due to components : Adds a calculation to display for each component the number
of timesthat it goes out from nominal state at the same time that there is an incident on the system.
 Incidents: Allows you to sort the incidents according to their durations:

|

\v| Calculation of indident duration

Intervals From 0.0 to|100 step‘10 | Timesin |Hour(s) "

2 types of incidents (depend on needs):
— Critical failure of system (production = Q)
— Loss of production (production != 100%)
» Production time histogram : this option enables to split the production level:

Production time histogram

Number of production levels 10

» Compute the histograms of the production results : Enable to display the histograms of production and
the mean and instant availabilities.

8. Output options: used to configure the output.

» Print censured delays: Prints the censored delays (or not).
* Verbose: Giveinterna information of Moca RP (launching, compilation, ...).

13.1.1.1. Sequence generation computations

The MocaRP computation engine enabl es to perform sequence generation. In this computation mode, it ispossible
to list all the sequences of transition fire which leads to undesirable event. However, statistical computation will
not be made.

To activate this computation mode, in the option in the computation launching, select Sequence Generation in
Computation mode. Statistics tab disappearsin favour of Sequence Generation tab.

[24] Start Moca computation @

Title |F0rmationF'etro_Compression_F’art2.j0g |

Default compute times

» Times or list of times {separator =",")

@ lterate From |0 | To [20 | step [1 |
Computation madeat:|t:aﬂertriggeringtransition} |V| Times in n

Computation mode

Sequence generation | b d

Statistics
Sequence generation | ions |/ Sequence generation |/|'.-:."! Variables |/ Cutput 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
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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).

By default, this flag is generated in the prototype for interresting transitons. The choice to consider additional
failures is left to the user's discretion. To take account additional failure in the sequences, check the box in the
SEQGEN column (Section 4.2.5, “Additional failures’).

13.1.1.2. Contributions to production shortfalls

It is possible to study the contribution to production shortfalls of several outputs at once. To do that, go to menu
Data and Computations - Configuration of contributions to production shortfall. The following window

appears.

(a4 GRIF - Module Petro (23]
Calculation targets for production shortfall contribution

0] MName Automatic | Output refer.. | Flow refere...
1 Oil_Exp_oil O Qil_Exp oil
2 FG_gas v] FG gas
3 ‘Water_Inj_... V] Water_Inj water

Edition of contribution conditions

Mame Location Description Oil_Exp_oil FG_gas Water_Inj_water

Manifold1 TopSide Subsea Yes Yes Yes o
Manifold2 Top Subsea Yes Yes Yes
Manifold3 Top Subsea Yes Yes Yes
HorizontalVessel10 T TopSide Yes Yes Yes L
HorizontalVessel11 T TopSide Yes Yes Yes 0
HCentrifugalPump1 Top TopSide Yes Yes Yes
MP_Comp_A Top TopSide Yes Yes Yes | |
MP_Comp_B Top TopSide Yes Yes Yes
CentrifugalCompressord T TopSide Yes Yes Yes
HCentrifugalPumpt T TopSide Yes Yes Yes
HCentrifugalPump7 T TopSide Yes Yes Yes
HCentrifugalPump8 T TopSide Yes Yes Yes
HCentrifugalPump9 T TopSide Yes Yes Yes
HCentrifugalPump10 T TopSide Yes Yes Yes
HCentrifugalPump11 T TopSide Yes Yes Yes
HCentrifugalPump12 T TopSide Yes Yes Yes
HCentrifugalPump13 Top TopSide Yes Yes Yes
HCentrifugalPump14 Top TopSide Yes Yes Yes
StaticMachine12 PowerGen Powerzen Yes Yes Yes - |

OK I Cancel Help
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The upper part enablesto select the different output and the associated flow reference. By clicking on itispossible
to add a new output using the following window:

Thiswindow is also accessible by clicking on with previously selected data.

& dlow to merge 2 data.

The lower part enables to choose the impact of each element of the model:

{=4i Properties of 'Contributions to production shert... @

Humber

1

Name ( [ Automatic ) Qil_Exp_oil

Output reference

Flow reference oil | =
oil
| OK I Cancigas Help
water

* Yes: element contributes to the production shortfalls;
» No: element does not contribute to the production shortfals;

» User condition : user fills out his own condition of production shutdown.

13.1.2. Reading the results (New GUI)

Following a Moca computation, the results can be displayed in one of two ways. A first window (Section 13.1.2.1,
“Synthesis of results’) highlights the average productions and the contributions to loss. A second window

(Section 13.1.2.2, “Moca Results’) presents all the results of the M oca computation.
13.1.2.1. Synthesis of results

13.1.2.1.1. Presentation

Thiswindow isdisplayed after aMocacomputation but can al so be accessed from the results bank by right clicking

onit:

D defau

3 Computations

t-Mnora

@ Refresh
0 Clear
& Duplicate

f# Results detailed

ﬂ Results synthesis
Save
3, Restart com|Results synthesis

.E Setup and start computations
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The following results window is displayed:

le Options

>roduction time histograms r System incidents r Incidents due to component | Resources management
Production results Contributions to production shortfalls

lesult to display

@® Production flow rate (O Production () Cumulated production

Oil_Exp (eil) rFG (gas) r Flare2 (gas) rGas_Exp (gas) | Water_Inj (water) |

Mean production on 7.0 Year(s) : 1.4103E2 Mm>3/h CI (90%) : 0.3978 D 200ED -
Mean quantity on 7.0 Year(s) : 1.2354E6 Mm?® 175E0
Mean reference production : 1.5714E2 Mm?h - SR
~. 125E01
Average of production availability values by interval (PA1): 89.8046 % CI (90%) : 0.222% I:| lﬂE 100E0
Production availability over the calculation peried (PA2) : 89.7435 % CI (90%) : 0.253% D = 75E0
Overall production : 8.6477E6 Mm? 50ED A
25E0 -
YYE&E B
1 2 3 4 5 6 7
Year(s)
Year(s) Production flow rate Reference production flow | Production availability per
(Mm?3h) rate period |l Production flow rate -# Reference production flow rate
(M m3h) o
1.0 1.7937E2 2E2 89.6852% §-
2.0 1.8035E2 2E2 90.1755% g_ 0
3.0 1.7543E2 2E2 87.7145% > /9%
4.0 1.65641E2 1.7E2 92.0075% =
=
5.0 1.3627E2 1.6E2 90.8462% B 50% -
6.0 1.0485E2 1.2E2 87.3729% TT:
7.0 5 44098E1 6E1 90.8303% E
e 25% -
S
o+
3
-g 0% -
[ 1 2 3 4 5 6 7
a.

Year(s)

|l Production availability per period — Mean|

Tuesday, 10 May 2022 15:21:44 CEST

OK

Asarule, it includes atab Production results which per output and per flow observed on the outputs give the
main results. A Contributionsto loss tab will be added if the contributions to loss cal culations are requested.

In the example above, the mean productions are displayed on the | eft with the request or reference profile entered
on the output, from which the availability over time is deduced.

The first calculation of production availability is calculated using mean annual value and the second one using
definition SO 20815 standard.

To the right, a histogram shows the mean production and the reference profile over time. The histogram below
shows the average availability over time.

Two others buttons in the "Result to display" panel are available, the first one allowing to display the values of
the production of our model with its histograms, the second one allowing to visualize the cumulated production.
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If in configuration of Mocacoputation, " Compute the histograms of the production results’ is selected, it'spossible
to display with below button the desired histograms.

Average of production availability values by interval (PA1): 89.8046 % CI (90%) : 0.222% |1|

The following windows opens and enables to see the histograms of production disponibility on selected period
and the dispersion due the system design.

r-fﬁ
Mean production on 7.0 Year(s) = 1.4103E2 Mm?/h CI (90%) : 0.3978

Fix Step Histogram

30.0%
27 5%
25.0%
22.5%
20.0%
17 5%
15.0%
12.5%
10.0%
7.5%
5.0%
25%
0.0%

of histories

%

M3

Equiprobable Histogram
P10% = 1.3805E4
P50% = 1.418E4
P90% = 1.4337E4
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If results are requested on an output that does not have any request or reference profiles, only the mean production
values will be displayed.

ﬁ Results of computation : Petro_Model_Tutorial_Without_Systems.jog - default-Moca >

e Options

’roduction time histograms r System incidents r Incidents due to component | Resources management
Production results | Contributions to production shortfalls

lesult to display

® Production flow rate (O Production () Cumulated production

Oil_Exp (oil) | FG (gas) | Flare2(gas) | Gas_Exp(gas) | Water_lnj (water) |

Mean production on 7.0 Year(s) : 4.0862E-2 Mm?h CI (80%) : 1.7703E-3 D
90E-3 1
Mean quantity on 7.0 Year(s) : 3.5795E2 Mm?*
85E-3 1
D Il production : 2.5056E3 Mm?*
wverall production m 80E3
75E-3 4
YYI2
70E-3 1
Year(s) Production flow rate 65E-31
(Mmeih) H0E-3 1
55E-3 1
1.0 9.0007E-2 =
20 7 8167E-2 o 20E-31
3.0 2.1301E-2 E 4563
4.0 3 6605E-2 L
5.0 3.458E-2 %
5.0 1.015E-2 35E-3 4
7.0 1.522E-2 30E-3 1
25E-3 1
20E-3 1
15E-3 4
10E-3 -
5E-3 1
0EQ -
i 2 3 4 5 6 o
Year(s)

B Production flow rate|

Tuesday, 10 May 2022 15:14:53 CEST

OK

The tables can be exported in .csv format or to Excel using the toolbar for each table.

The graphs can be copied individually asimages by right clicking on them.

The entire synthesis of results can be exported to Excel using the menu File/Export resultsto xslx format.

Quit Cirl-Q
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13.1.2.1.2. Contributions to loss

If contributions to loss calculations are activated, the following tab becomes available;

| Results of computation ; Petro_Model_

2 Options

_Without_Systems.jog - d

—h
]

Q
8]
1]

roduction results Contributions to production shortfalls | Production time histograms r System incidents r Incidents due to component r Resources managem en

(O Average value from 0 to end of mission () Average value for a specific interval From: ‘ ‘ ‘ To: ‘ ‘ ‘ @ Timeline =
Oil_Exp (oil) |
Total of contributions to production shortfalls : 1.6067E1 Mm®h
Component r Origin r Type r System r Global r Global (Failure modes) I,Grouping
VY o e

Origin Loss(Mm?3h) 10y 20y 30y 40y 50y 60y 70y
“reservation 0.3968 0.2605% 0.4394% 0.2079% 0.5667% 0.4845% 0.2482% 0.4689%
SIMops 1.9465 1.9102% 1.9572% 1.5031% 2.3068% 1.62% 1.1665% 1.6739%
lot planned 9.6007 11.6191% 9.2224% 5.8656% 8.4745% 9.6326% 6.3552% 9.9131%
"lanned 3.4924 0% 2.0636% 6.2384% 2.2084% 1.9069% 6.0183% 1.6153%
estart 0.6308 0.4959% 0.6031% 0.47068% 0.7293% 0.6417% 0.4975% 0.6146%

15

12.5

Values (%)
[ ~ =
(%] o o

=

oY

3
b

3
o

M Preservation M Simops M Not planned M Planned

Restart

oY

oY

uesday, 10 May 2022 14:32:37 CEST

OK

m The results can be given over the mission time, over a specific period or according to the course of time.

13.1.2.1.2.1. Average values

It contains a number of "sub-tabs":
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¢ The Component tab lists the set of components that contribute to losses. On the graph, it represents only the
10 biggest contributors. Therest is alocated to the category Others.

Component

[¥]

P[]

Component Loss{Mm®h}| Contribution ~ PM (12,86%)

P 2.3512 12.857% B

R 2
HP_Comp 2292 12.5333% ST e
CentrifugalCompressord 1.2757 6.9756% = HP_Comp (12,53%)
RampUp1 12044 6.5861%
Wreel 1.0863 5.9403% —|
Airee2 1.0435 5706% - -
MP_Comp_A 0.9933 5.4316% Cents !zugg'gg';:‘hp' e85
Kireef 0.0649 5.2765% or4 (6,98%)
irees 0.9231 5.0475%
Kireed 0.8919 28774% RampUp1 (6,59%)
Areed 0.8873 13521% Ntree (5,28%) Xtreel (5,94%)
MP_Comp_B 0.8831 1.329% T —
WAT Treat 0.6512 3.5607% Htree2 (5,71%)
HCentrifugalPump1 0.581 31772% z LA

D In the options, it is possible to indicate the number of contributors represented in the pie chart.
Options |
Display top N contributors (in pie chart)

¥ Grouping without failure modes
IJ Grouping by failure modes
[0 Harmonize timeline mode

¢ A component can contribute to production loss in different ways. The Origin tab is used to distinguish the

different sources of loss.

Origin
Preservation
][ ][Lec] ] s

Origin Loss(Mm?h)| Contribution + Restart (3,81%)

Mot planned 1.0343E1 56.5591% Simops (14,98%)
Planned 3.8498 21.0516%
Simops 2.74 14.9529%
Restart 0.697 38112%
Preservation 0.6575 3.5952%

Plarned (21,05%)

Mot planned
(56,56%)

« The Type tab differentiates between rotating machines, static machines, etc.

Type
[v] -
Type Loss(Mm*h)| Contribution + static (14,68%)
rotating 1.4398E1 78.7336%
static 2.6846 14.6803%
Other 1.2044 5.5861%
rotating (78,73%)
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e The System tab enables to detail the contributions in the form of tree by failure modes.

System

o @] WAT_Treat (0.5173 Mm#h 3.1699%)
9 @Motor_HF'_KA (8.212E-2 Mm*h 0.5032%)

¢ [ Notplanned (8.212E-2 Mmh 0.5032%)

D PC1(8.212E-2 Mm3h 0.5032%)

[ :)|H0rimmal\fessel11 (7.6621E-2 Mm3h 0.4695%]|
o= O HorizontalVessel10 (5.3685E-2 Mm3h 0.329%)
o= Motor_MP_KB (3.2264E-2 Mm¥h 0.1977%)
o= (e ) Motor_MP_KA (2.4955E-2 Mm3h 0.1529%)
o~ [B<] Manifold1 (2.0383E-2 Mm?h 0.1249%)
o= Manifold3 (1.8132E-2 Mm3h 0.1111%)
o= Manifold2 (1.2176E-2 Mm™h 0.0746%)
o= HCentrifugalPump13 (9.5704E-3 Mm3h 0.0586%)
o= % MP_Suction_Drum (7.9507E-3 Mm¥h 0.0487%)
o= HCentrifugalPump12 (¥.1041E-3 Mm3h 0.0435%)
o= % HP_Suction_Drum (5.0623E-3 Mm¥h 0.031%)
o &T HCentrifugalPump (3.4118E-3 Mm¥h 0.0209%)
o= @‘HCentrifugalF'umpﬂ (2.8967E-3 Mm¥h 0.0177%)
o &T HCentrifugalPump6 (2.2282E-3 Mm¥h 0.0137%)

fm ST L antrifinalBurmn 44 (9 39906 2 MenSih 004 2E06

| ¥

-

» TheGlobal tablistsall the contributorsto production loss. The L oss column displaysthetotal lossesattributable
to this contributor. The Contribution column displays the percentage of the contribution relative to the total

loss.

« If itisasked the tab Global (Failure mode) details the contribution in function of the failure modes.

» Thelast tab Grouping enables to create these own groups of contributors.

The left part is all the contributors to production shortfalls. The right part indicates the different groupsin the
first table Groups of contributors et the details are given in the table Contributor s of the group....

13.1.2.1.2.2. Values over time

 Average value from 0 to end of mission ' Average value for a specific interval From: |

<] v

| | (@ Timeline,

By selecting Timeline, you have the choice between 3 timeline options :

@ Timeline |Relative v

Relative
Harmonized
Absolute

» Relative: Each cells corresponds to "loss due to component in year N" / "Total loss'

» Harmonised : Each cells corresponds to "loss due to component in year N" / "Total lossin year N"
» Absolute : Each cells corresponds to "loss due to component in year N" / "Reference production”

After selecting the desired timeline, the content of the tabs are modified :
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» The Component tab lists the set of components that contribute to losses. By default, a bar chart displays the
cumulative contributions to production shortfall for each year. For a component in year X, the contribution
valueis calculated and compared to the total contributions to derive a percentage.

Component | Origin | Type | System | Global | Global (Failure modes) | Grouping

Component 1.0y 20y 3.0y 40y 5.0y 6.0y 7.0y Loss(Mm/h)
WMP_Comp_B 13.6485% 11.9445% 12.2015% 1.0009% 0.9815% 0.0099% 0.0435% 0.7007 -~
WAT_Treat 14.2166% 14.8342% 3.461% 4.1348% 2.2753% 12.4525% 1.2342% 0.531
ElectricalMotor18 0.0216% 0.0366% 0.0095% 0.019% 0.0004% 0.051% 0% 3.2431E-3 =
GasTurbine21 0.0014% 0.0426% 0.0195% 0.0034% 0.0314% 0.0116% 0% 2.5827E-3
WManifold2 0.1955% 0.1024% 0.1222% 0.1461% 0.0825% 0.0578% 0.0179% 1.7017E-2
Xiree3 6.76507% 6.666% [7.0387% 6.3731% 5.0887% 3.9745% 12.0506% 0.8912
HCentrifugalPump14 0.0529% 0.0057% 0.0214% 0.0318% 0.0012% 0.0076% 0% 2.8358E-3
ElectricalMotor22 0.0223% 0.0531% 0.0046% 0.0093% 0.03% 0.0054% 0% 2.9305E-3
HorizontalVessel11 0.1068% 0.3512% 0.1439% 0.5468% 0.1331% 0.2251% 0.2185% 4.0531E-2
ElectricalMotor20 0.0032% 0.0718% 3.6461E-16% 0.0462% 0.0128% 0.0112% 0.0029% 3.4782E-3
CentrifugalCompressord 3.3627% 9.7567% 3.4907% 8.9548% 7.8963% 12.1531% 3.4603% 0.9178
Xireel 8.5323% 8.5082% 9.1268% 6.4676% 5.2267% 3.6283% 12.2326% 1.027
ESP1 12.0699% 1.579% 1.6448% 1.1957% 2.929% 12.3796% 1.1428% 0.304 =
aw

15
1.25
075 ]
=
0.5 e =
0,25 e A N ) - - Gith o
0
> = > = = > =
=] (=] (=] =] (=] (=] (=]
— ol m - u o r~
Results

WMP_Comp_ B EWAT_ Treat ™ ElectiicalMotorle M GasTurbine21

WESPS

HCentrifugalPumpl

ElectricaMotorls M tirCocler MP_KB M AirCocler _HP_KA
HCentrifugalPumpS MW Ramplipl

HCentrifugalPump12 W ESP4 StaticMachine12

Manifold2 m xtree3
streed W HCentrifugalPumpl0
Motor_HP_KA W ¥treeS M HCentrifugalPumpl3 M Manifold= M Motor_MP_KB M X¥tree> MMP_Comp_A M ElectiicaMotor24
ESPS M HorizontalVessel10 WHCentrifugalPurmp? M GasTurbine1? M xtreed

HCentrifugalPumpl4 @ ElectricalMotor22 M Horizontalvessel11 M ElectricalMotor20 M CentrifugalCompressord ® Xtreel MESPL
StaticMachine12

PM  HCentrifugalPumpt M GasTurbine 1S MHP_Suction_Drum M Manifoldl ™ GasTurbine23
HCentrifugalPump11 @ Maotor_MP_KA B HCentrifugalPumps
ESPZ MHP_Comp ESP3 M GasTurbine1d

MP_Suction_Drum

¢ A component can contribute to production loss in different ways. The Origin tab is used to distinguish the
different sources of loss.

Crigin Loss(Mm*h)| Contribution ~
Mot planned 1.0343E1 56.5591% Simaops (14,98%)
Planned 3.8498 21.0516%
Simops 274 14.9829%
Restart 0.697 3.8112%
Preservation 0.6575 3.56952%

P —
(3,60%) —

Restart (3,81%)

Mot planned
(56,56%)

Planned (21,05%)

* The Type tab differentiates between rotating machines, static machines, etc.

[ Type |

.

Type Loss(Mm®h)| Contribution ~ _
rotating 1.4398E1 78.7336%
static 2.6846 14.6803%
Other 1.2044 6.5861%

—

— rotating (78,73%)

User Manud

139/184



<~

TotalEnergies

e The System tab enables to detail the contributions in the form of tree by failure modes.

System

o @] WAT_Treat (0.5173 Mm#h 3.1699%)

9 @Motor_HF'_KA (8.212E-2 Mm*h 0.5032%)
¢ [ Notplanned (8.212E-2 Mmh 0.5032%)

D PC1(8.212E-2 Mm3h 0.5032%)

[ :)|H0rimmal\fessel11 (7.6621E-2 Mm3h 0.4695%]| § |

o= O HorizontalVessel10 (5.3685E-2 Mm3h 0.329%)

o= Motor_MP_KB (3.2264E-2 Mm¥h 0.1977%)

o= (e ) Motor_MP_KA (2.4955E-2 Mm3h 0.1529%)

o~ [B<] Manifold1 (2.0383E-2 Mm?h 0.1249%)

o= Manifold3 (1.8132E-2 Mm3h 0.1111%)

o= Manifold2 (1.2176E-2 Mm™h 0.0746%)

o= HCentrifugalPump13 (9.5704E-3 Mm3h 0.0586%)

o= % MP_Suction_Drum (7.9507E-3 Mm¥h 0.0487%)

o= HCentrifugalPump12 (¥.1041E-3 Mm3h 0.0435%)

o= % HP_Suction_Drum (5.0623E-3 Mm¥h 0.031%)

o &T HCentrifugalPump (3.4118E-3 Mm¥h 0.0209%)

o= @‘HCentrifugalF'umpﬂ (2.8967E-3 Mm¥h 0.0177%)

o &T HCentrifugalPump6 (2.2282E-3 Mm¥h 0.0137%)

fm ST L antrifinalBurmn 44 (9 39906 2 MenSih 004 2E06

| ¥

-

» TheGlobal tablistsall the contributorsto production loss. The L oss column displaysthetotal lossesattributable
to this contributor. The Contribution column displays the percentage of the contribution relative to the total
loss.

« If itisasked the tab Global (Failure mode) details the contribution in function of the failure modes.

» TheGlobal tablistsall the contributorsto production loss. The L oss column displaysthetotal lossesattributable
to thiscontributor. The columns show the percentage of |osses contribution of thiscomponent at year x (default).

* If itisasked thetab Global (Failure mode) details the contribution in function of the failure modes.
e Thelast tab Grouping enables to create these own groups of contributors.

The left part is all the contributors to production shortfalls. The right part indicates the different groupsin the
first table Groups of contributor s et the details are given in the table Contributor s of the group....

Below this table are three tabs:
— Cumulated graph of the groups summarizes the contributions to groups losses for each year

[ Cumulated chart of the groups [’ Contributors of the group Wells [’ Cumulated chart of the group Wells |

1.25
@ 1
o
= 075
m
= 05
0.25
0
a a a a = a a
— ol ] - [Iy] is] r
Results

W Compression m\Wells

— Contributors of the group ... details the components that make up the selected group

[ Cumulated chart of the groups | Contributors of the group Wells | Cumulated chart of the group Wells |

.| Origin| Type |Equi..|Com..| 1.0y | 20y | 3.0y | 40y | 50y | 60y | 7.0y | Loss(Mmh)

..|Plan... |static [Stati... |PM 0% 0% 62.3... |0% 0% |38.8.. |0% |2.3776 (a]
...|Mot p...[rotati... (Gen... [Xtree1 (4.61... |5.08... [4.61... |3.77... [3.54._ . |252.. [1.49% |0.6029
..|Mot p..|rotati... [Gen... |Xtree2 |6.03... 444 |[474..(3.03.. [2.92..]2.29.. [1.29.. |0.582 =
..|Rest.. |Other [Other |Ram...|4.03.. |4.43.. 448 [3.86.. [3.25.. [2.56... |1.36... |0.5638
_..|Mot p...[rotati... (Gen... [Xtree3 (419, |3.89.. (3.68% |4.20.. (343.. |286.. [1.31..|0.5543
...|Notp...|rotati... [Gen... |WAT... [4.21... |483.. [3.46.. [413.. [2.27... |245.. [1.23.. |0.531
..|Motp..|rotati... |Gen... |Xtree5 |3.50... 412 |3.08.. [265.. [3.26... [2.63.. [1.43.. |0.4864
...|Mot p...[rotati... (Gen... [Xtreef (3.49.. |3.91.. (3.61.. |3.13.. [3.07.. |237.. [1.03.. |0.4846
..|Motp..|rotati... [Gen... [Xtreed |3.53... |3.37.. |[4.02.. [267... [3.43.. [218.. [1.33.. |0.4828
..|Pres... |Other [Other |Ram..|3.14.. |3.94.. |2.85.. [3.43.. [2.88.. [1.56.. [1.33.. |0.4503

[l
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— Cumulated graph of the group ... graphically details the contributions to losses of the selected group

[ Cumulated chart of the groups | Contributors of the group Wells [ Cumulated chart of the group Wells |

125

1 {|h o iRt el s i =
0.75 |

Walues

054

0,25 | (S .

(Xtree1 : O

il_Exp_oil : SIMOPS, 4.0 y) = 0.026

=
o o
—

=
=
o

Results

=
=
=]

S0y

=
o
[

WPM ; Qil_Exp_oil : PM B xtreel : Ol_Exp_oil :
BWAT_Treat : Ol _Exp_cil : Failure

W xtree3  Ol_Fxp_cil : SIMOPS
Maotor_HP_KA @ Qil_Exp_ail : Falure M Motor_MP_EA @ Oil_Exp_oil : Failure
Manifoldl ; Qil_Exp_oil : Failure M Manifold= : Oil_Exp_oil : Failure M ¥treel : Qi_Exp_oil : Restart M XtreeZ ; Qil_Exp_oil : Restart

W xtreeS : Oi_Exp_oi : Restart © Xtree3 : Oil_Exp_oil : Restart M Xtrees : Ol_Exp_cil : Restart

MP_Suction_Drum ; Oil_Exp_ail ; Faillure

Failure m Xtree2
¥treeS @ Oil_Exp_oil : Failure

Oil_Exp_oil ; Failure ™ RampUpl ; Ql_Exp_oil ; Restart

Ytreed @ Ol_Exp_oil : Failure ™ Xtreed : Oi_Exp_ai : Failure
B Ramplpl @ Qil_Exp_oil : Preservation M Xtreel : Ol_Exp_oil : SIMOPS M ¥treeZ : Qil_Exp_oil : SIMOPS M Xtreed : Qi_Exp_oil | SIMOPS
YtreeS : Ol_Exp_oil : SIMOPS M Xtreed : Ol_Exp_cil : SIMOPS M MP_Comp_B : Qil_Exp_cil : PM
Maotor_MP_KB : Qil_Exp_ail : Failure

xtreed : Qil_Exp_oil : Restart

: enables to add the contributors selected in the left part in a new group.

¥tree3 ; Qil_Exp_oi ; Failure

Manifold2 : Qil_Exp_cil : Failure

: enablesto add the element selected in existing group. It is beforehand necessary to have selected ungroup

inthe

right part.

: enables to delete elements selected in the right part of the group of contributors.

13.1.2.1.3. Contributions between components

This result tab enables to know, in case of very limited flaring or tank, the last component that failed just before

the flare “overlimit”

. In this case the flare or tank doesn't appear as a principal contributor.

|| Contribution beiween components |

[ Flare2 | Tank1 (empty) | Tank1 (full) |

Number of putting in flare overlimit : 2.178E1

Component Contribution..| Percent =
MP_Comp_B 552 25.3444% [a] Others (14,23%)
HF_Comp 517 23.7374%
MP_Comp_A 4.37 20.0643% Ytree5 (1 47%)
Motor_HP_KA 0.91 4.1781%
Wator_WP_KB 0.77 35354% _ [xtreed (1,47%)
Motor_MP_KA 0.65 2.9844% Xtree3 (1 47%) /
ESP4 0.33 1.5152% Ml‘f
Xiree3 0.32 1.4692%
Xireed 0.32 1.4692%
Hiree5 0.32 1.4692%
ESP3 0.3 1.3774% Mot P_KE
ESP2 0.28 1.2856% (3,54%)
Hireed 0.27 1.2397%
Kireeg 0.26 1.1938%
Kiree2 0.24 1.1019%
ESP1 0.23 1.056% = k
ESFb 0.23 1.056% = (20,06%)

MP_Comp_B
(25,34%)

HP_Comp (23,74%)

For the tank, the results indicate which emptied or fillslastly the tank.
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13.1.2.1.4. Costs

Thistab lets you know the overall Costs and the Costs associated with each component.

[ Results of computation : Example Petrojog - default-Moca X
File Options
Production results r Contributions to production shortfalls r Incidents due to component r Resources management rVariahles r Costs |

General | Detail OPEX & CAPEX | Equipements | Origine | Attributes

Rates Price

Currency discount rate 5.0 | % FG-gas &l $/Mm*
Inflation rate [20 |% Gas Exp-gas [] $/Mm*
Capex recovery rate  [50.0 | % Oil_Exp -oil ™ $ikbbl
Goven tax rate [50.0 | % Water_Inj -water [] $/kbbl

Year(s) Incomes OPEX CAPEX CAPEX recovery Profit before tax Due tax Profit Cash flow NPV
0 3 -5 -i§ 2958147 400.00% -$ 5 % -$ -2958 147 400.00/% -2,958,147,400.00
1 $  191274038573)% 75,977,864.99/% 481,169,603.77/$ 880,392,327.88/% 956,370,192.86/% 478,185,096.43/% 476,185,096.43/% 877,407,820.53% -2,080,739,579.47
2 $  1.880,976,695.25/% 73,252 466.66/% 92,598,377.86/$ 867,235,880.97% 940,488,347.62/% 470,244 173.81/$ 470,244 173.81% 1244 881676.92% -835857,902.54)
3 $ 1756,791947.62% 70,568,967 23/% 178.20/% 807,827,006.58% 878395973818 439,197,986.90/% 430,197,986.90/% 1,247,024,815.28)% 411,166,912.74
4 $  1.498,540,218.76/% 68,138.433.67% - 681,131,675.71% 749.270,109.38/% 374,635,054.69/% 374635054.69/%  1.055766.730.40/% 1,466,933,643.14)
5 $ 1255683035354/ 65,873,645.09)% -§ 295,328,668.70% 894,637,039.75/% 447 318,519.87$ 447,318,519.87 % 742 647 188.57/$ 2200.580,831.71
6 $ 936,120,230.86/$ 50,777,856.25/% % -$ 885342 374 61/ 442 671,187 318 442 671,187.31% 442 671,187.31)%  2,652,252,019.02
! $ 468,511 573.05‘5 49,288,017.67/% % - 419,223 555.38($ 209,611,777.69% 209,611,777.69% 209,611777.69/% 2861,863,796.71
2,000,000,000 2,500,000,000
1,500,000,000
* 1,000,000,000 @ 0
500,000,000
0 -2,500,000,000 e i il i y
0.0 1.0 2.0 3.0 4.0 3.0 6.0 7.0 00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0
Year(s) Year(s)
W OPEX M CAPEX recavery M Due tax  Profit ‘

Wednesday, 16 October 2019 10:12:49 CEST

| oK

When the detailed cost calculations option is enabled, five tabs are displayed:

¢ General describes the revenues, expenses, refunds and taxes for each year of operation. The different Rates
and sales Prices can be modified directly from this tab. The costs are updated automatically.
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» Detail OPEX and CAPEX describes operating (OPEX) or investment-type expenses (CAPEX) for each

equipment.

[ Général | Détail OPEX et CAPEX | Equipements | Origine " Attributs

MNom Type OPEX
AlrCooler_HP_KA Refroidisseur a air $ % 10 000.00] ~
AirCooler_MP_KA Refroidisseur a air $ -5 10 000.00
AirCooler_MP_KB Refroidisseur & air $ - 10 000.00
Comp_Bearing Pigces de rechange $ 207 408.06/% 100 000.00
Comp_Casing Fiéces de rechange $ 84 883.60/% 100 000.00
Comp_Rotor Piéces de rechange $ 359 169.62/% 300 000.00
Comp_Vendor Equipes de maintenance $ 43 478.03% -
Comp_seal Fiéces de rechange $ 450 642.41/% 200 000.00;
ESP1 Pompe centrifuge verticale $ - 10 000.00
ESP2 Pompe centrifuge verticale $ -5 10 000.00
ESP3 Pompe centrifuge verticale $ -5 10 000.00|=
ESP4 Pompe centrifuge verticale $ -$ 10 000.00
ESPS Pompe centrifuge verticale $ % 10 000.00
ESP6 Pompe centrifuge verticale $ -5 10 000.00!
ElectricalMotor16 Moteur électrique $ - 9883.02
ElectricalMotor18 Moteur électrique $ -5 993208
Electricalotor20 Moteur électrique 4 % 9 962.26
ElectricalMotor22 Moteur électrique $ -$ 9924 53]
ElectricalMotor24 Moteur électrique $ -5 992075
FuelGas_Comp Compresseur centrifuge $ 7527.01% 10 000.00
GasTurbine15 Turbing & gaz $ - 9883.02
GasTurbine17. Turbine & gaz $ -5 993208
GasTurbine19 Turbine & gaz. 4 % 9 962.26
GasTurbine21 Turbing a gaz $ -$ 9 924 53]
GasTurbine23 Turbing & gaz $ % 9 920.75
HCentrifugalPump10 Pompe centrifuge horizontale $ -5 9843.92
HCentrifugalPump11 Pompe centrifuge horizontale $ - 9797.08
HCentrifugalPump12 Pompe centrifuge horizontale $ -5 10 000.00
HCentrifugalPump13 Pompe centrifuge horizontale $ -5 10 000.00)
HCentrifugalPump14 Pompe centrifuge horizontale $ -$ 9 876.47|
HCentrifugalPump1 Pompe centrifuge horizontale $ % 10 000.00
HCentrifugalPump6 Pompe centrifuge horizontale $ -5 9932.08
HCentrifugalPump7 Pompe centrifuge horizontale $ - 9913.21
HCentrifugalPumpgs Pompe centrifuge horizontale $ -5 9770.10
HCentrifugalPump9 Pompe centrifuge horizontale $ -5 9 876.61
HP_Comp Compresseur centrifuge $ 180 756.08/% 2000 000.00f |
HP_Suction_Drum Citerne verticale/colonne $ % 10 000.00).x)

» Equipments details the different costs for each equipment:

Equipment cost
Critical failure cost

Fail to start cost
Stor age cost
Spare parts cost

Degraded failure cost
Additional failure cost

Cost of Preventive maintenance 1
Cost of Preventive maintenance 2
Cost of Preventive maintenance 3
Cost of Preventive maintenance 4
Cost of Preventive maintenance 5
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— CM and PM cost: curative and preventive maintenance

Général | Détail OPEX et CAPEX |* Equi | origine [ Attributs

AirCooler_HP_KA
AirCooler_MP_KA
Nom Colt des mainten. | Colt des CM et PM| Coit des pieces | Coit de I'équipem Total AirCooler —MP—KB
AirCooler_HP_KA $ s s s 10 000.00% 10 00000 = lIComp_Bearing
AirCooler_UP_KA_§ i -5 5 10000.00% 10.000.00 f Comp,_Vendor }55%)
AirCooler_MP_KB $ s s s 10 000.00'$ 10 000.00 =
Comp_Bearing __[$ s s 307 408.06/% s 307 408 06,
gnmp_gatsing : : : 184 883.60 : : 184 883,60 'l Bectricavatarle
omp_Rotor J - 659 169.62 - 559 169.62] -
FlectricalMotor1s
Comp_vendor __$ s 43478035 s s 4347303 EIE(t‘ ![a‘Motm =
Comp_seal $ -5 -$ 650 642.41/% i 650 642.41 ec \!(a otor2
ESP1 $ -8 -8 -8 10000.008 10 000.00 ElecticaMotor22
ESP2 $ -$ -$ -$ 10 000.00$ 10 000.00 total_sD {ng%)'——._ ElectricalMotor24
EsSP3 $ -$ -5 -$ 10 000.00% 10 000.00/= g FuelGas_Comp
ESP4 $ 5 5 5 10 000.00% 1000000 IS8, 42%) o
ESPS $ -$ -$ -$ 10 000.00/% 10 000.00 Ktrees (8,42%})’"“‘*\
ESPs $ 5 5 5 10 000.00% 10 000.00 HGELGAROm 10
Electricalllotor1s__$ 8 8 i 9883.02% 9823.02 HCentrifugakump 1
ElectricalMotor18  [§ 3 3 s 993208[$ 993208 Xtreed (8,42%) | HCentrifugalPump12
ElectricalMotor20 _|$ -5 -5 -5 9962.26/% 906226 HCentrifugalPump13
ElectricalMotor22  |§ -$ -$ -$ 9924.53/% 9 92453 HCentrifugalPump14
ElectricalMotor2a[$ s s s 992075% 902075 TR
galPumpl | |
FuelGas_Comp___$ 7527.01% s -$ 10 000.00/$ 17 527.01 [xtree3 (8,42%) HCentrifugaPump6
GasTurbine15 $ -$ -§ -§ 9883.02% 9883.02 =
GasTurbinelZ __$ s s s 93932088 993208 piCentriugrumpy
GasTurbine1d |$ s s % 9962.26/% 906226 Xtres2 (8,42%) HCentrifugalPump85
GasTurbine21 $ $ 9924.53) HCentrifugalPumps
GasTurbne23 s s s s s 992075 pitrem L(6:42%) HP_Suction_Drum
HCentrifugalPump...$ -5 -5 -$ 9842.92% 984392 \ Horzontalvessell0
HCentrifugalPump..$ s s s 9797.08'% 9797.08 \ -
HCentriugalPump..[$ s s s 10000.00% 10000 00 [|Horzontalvessel11
HCentrifugalPump...|$ 1§ -$ -$ 10 000.00/% 10 000.00 | MP_Suction_brum )
HCentrifugalPump..$ i i i 9876.47% 9876.47
HCentrifugalPump [$ s -8 s 10 000.00/$ 10 00000 1 68%)
HCentrifugalPumps $ i 5 5 993208% 993208 Motor_MP.KA L.
HCentrifugalPump7 '$ % % % 9913.21% 991321 StaticMachine1s P20l
HCentrifugalPump...[$ -$ -$ -$ 977010/ 89770.10 StaticMachine13
HCentrifugalPumpd |$ -$ -$ -$ 9 876.61% 9 876.61
HP_Comp $ 180 756.08'% -5 -$ 2000000008  2180756.08) | )
HP_Suction_Drum [$ s s s 10 000.00/% 10 000.00] 7]
wel_mMgt_6 (0,01%)

¢ Origin details for each type of the aggregate costs related to it.

[ Général | Détail OPEX et CAPEX | Equipements [ Origine | Attributs

Nom Total
Co(t de I'équipement $ 92488 254.74|
Cout des pannes critiques S -
Cout des pannes degradées 3 R
Cout des pannes additionnelles $ -]
Colt des pannes au démarrage $ |
Colt des maintenances préventives 1 t3 1 468 513.02|
Co(t des maintenances préventives 2 4 |
Colt des maintenances préventives 3 $ |
Co(t des maintenances préventives 4 % |
Co(t des maintenances préventives 5 $ |
Colt de stockage $ |
Colt des pigces $ 180210370
Coilt des CM et PM $ 2302242544

Colit desCMetPM |
(19,38%) T

Colit des pigces (1,52%)

Co(t des maintenances
préventives 1 (1,24%)

Colt de I'équipement
(77,80%)

e Attributes is composed of sub tabs listing the attributes and each attribute are composed of sub-tabs if each

value:

[ Général | Détail OPEX et CAPEX | Equipements | Origine |  Attributs

attribut

[ Subsea | TopSide | PowerGen | ESP |
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A table displays the sum of costs for each equipment with the same attribute:

" Général | Détail OPEX et CAPEX | Equipements | Origine | Attributs |

attribut

Subsea | TopSide | PowerGen

ESP

- q
DROPCDL
Mom Total
Wanifald1 $ 10 000 00|
Wanifald2 $ 10 000.00)
Wanifald3 $ 10 000.00)
Mree $ 10 000 00000
tree2 5 10 000 000.00
ree3d $ 10 000 000.00
reed $ 10 000 00000
iree5 5 10 000 000.00
ireed $ 10 000 000.00 W?g—é"ﬂ,ﬂ;—}ﬁ
Well_Mgt_1 $ 10 000 00| =
Well_gt_2 $ 10 000.00 Wel_Mgt_S
Well_Magt 3 $ 10 000.00 (0,02%)
Well_Mgt_2 $ 10 000 00| Wel_Mat_a
Well_Mgt_5 5 10 000.00) (0,02%])
Well_Mgt_6 $ 10 000.00) Well_Mgt_3
(0,02%)
wel_Mgt_2 ||
(0,02%)
el _Mgt_1
(0,02%)
Xtreeb
(16,64%)
¥trees
(16,64%)
¥treed
[16,64%)

Manifold1
(0,02%)
Manifold2
(0,02%)
Manifold3
(0,02%)
Xtreel
(10,64%)
rtree2
(16,64%)

Xtree3
(16,64%)

13.1.2.2. Moca Results

Thiswindow can be accessed from the results bank, by right clicking on the default-M oca computation.

{24 Results of computation : default-Moca @
[]’I;‘ﬂ Variables r Results |/Standard output r Errors |/ Info |
[ Values | History (end of histories) | Fixed-size histogram | Defined bound histogram |
e -] e -]
[Ts1 [ Ts2 [Ts3 [Ts4 [Ts5 | Ts6 [ TS7 |
Mame ]
Flare1 ( Gaz) | Type =T51, Name = Flare1 { Gaz )
Fuel_Gas ( Gaz) !
Gas_Export ( Gaz) ] Time Value Cl 90% Standard Deviati..| Cllower bound | Clupper bound
Gas_Lift{ Gaz) ||8.76E2 8.36E3 2.63E2 3.5BE2 8.1E3 8.62E3
Oil_export ( Qil ) |l1.75E4 1.64E4 3.19E2 4 35E2 1.61E4 1.67E4
Oil_export { Oil ) Mominal 2.63E4 2.44E4 3.11E2 4 24E2 2.41E4 2.4TE4
Tank1_Stock |[2.5E4 3.25E4 2.89E2 3.95E2 3.22E4 3.28E4
Water_production [ Water ) ||4.28E4 4.08E4 4.01E2 5.46E2 4.04E4 4.12E4
Winter |5.26E4 4.91E4 4.86E2 6.62E2 4 B6E4 4.96E4
|16.13E4 5.72E4 3.33E2 4 54E2 5.69E4 5.76E4
|[7.01E4 G.46E4 3.08E2 4 2E2 6.43E4 5.49E4
|7.88E4 7.27E4 2.79E2 3.8E2 7.24E4 7.3E4
|18.76E4 8.07E4 3.41E2 4 GEE2 3.04E4 8.11E4
||o.64E4 8.93E4 3.7BE2 5.12E2 8.9E4 8.97E4
|[1.05E5 9.8E4 3.41E2 4 G5E2 9.76E4 9.83E4
I[1.14E5 1.06E5 2.89E2 3.95E2 1.05E5 1.06E5
1.23E5 1.14E5 2.58E2 3.52E2 1.14E5 1.14E5
11.31E5 1.23E5 2.21E2 3.01E2 1.23E5 1.23E5

lundi, 6 janvier 2014 10:32:10 CET

0K

The Moca data are presented in awindow containing tabs: variables, results, standard output, info.
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13.1.2.2.1. Tab of Variables
The Variablestab contains al the information computed for each variable (or statistical state).

» Value: Contains every value of avariable for every type of statistic. (cf. Section 8.3.2.1, “Types of statistics’)
» History (at the end of histories): contains historical values for each computed statistic.

» Fixed size Histogram: Contains histograms computed by Moca (cf. )

» Equiprobable classes Histogram: Contains histograms computed by Moca (cf. )

» User defined Histogram: Contains histograms computed by Moca (cf. )

» Timeline: Contains atimeline for each variable. Times are automatically computed by Moca.

13.1.2.2.2. 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...)

13.2. Compute manager

Compute manager shows the calculations. That are currently running or already performed.

= Computations =R
11 Re-order oigcPus & F A 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_lod New |bd 0%
08:08:11 1 03-Club-GRIF-2...|New_MTTR

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;

» Computation name: name of resultsfile;

» Progress: progress bar;

» Status: finished in green, in progress in yellow, error in red;

In Compute Manager some actions are available:

1T Re-order

: alow to reorganize the calcul ations order;
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’ ‘ﬁ': 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 | Ccancel Help

. stop selected compute;

oo, suspend selected compute;

U resume compute in suspend;

ﬂ': display results of selected compute;
{44: details errors;

. remove selected compute;

’ @: 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.

13.3. Result Bank

Every GRIF computation is stored in result bank which is available on the right of the module.

il

il |/ Parameters |/Events r Gates r Result Bank I_

B k= X @

-I=2 computations

AN - [y default-Albizia
: [} default-Moca
ol + & [Batch for Sensitivity analysis|

: D Computation1 with lambda = 1E-5
D Computation2 with lambda = 5E-6
3 D Computation3 with lambda = 1E-6
¢ #&¢t Frozen computation for curves

: [y Frozen - Test1: 1

|

i

You can display aresult with adouble-click on it. There is a default result for each computation engine, it is the
place where "standard" computations are stored. Then, each & is a batch computation directory, it contains as
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many results as computations asked for the batch. Finally, the “#directory contains results for curves that have
been frozen.

13.4. 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 ...
menu.

Name of batch: |Sensibility

Number of computations: 2j Jﬂ [»] Common options Maodify...
(1 D€ 2 X
Name of computation: |Computation2

Parameters database : None Moaodify... _X|

Modifications on the model
Add modifications l] J Remove modifications
Parameters | * | [lambda * | |Value | 1E-6 ‘
Parameters | ¥ | [Mu ¥ | \Value w | 1.0E-4 ‘
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...)

* Moadifications 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 value in 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 a mu parameter with 0.1 value.

After acomputation, the model is always reset up to an initial state without modification.
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13.5. Preparation of calculations

by clicking on theicon user has access to Preparation of calculations.

{wif Preparation of calculations @
List of opened documents Computation selection
o 4
Petro1.jog =3 Computations
FormationPetro_Compression_Step12.jog D default-Moca
[ sensitivity_1
[ sensitivity_2
[ sensitivity_3
Calculations to be made
i B B *
Failures mode | States of States of Production Production
Document | Computation| CPU | Histories Compute Resources of components | components shorifalls Output Flow | Incident | Incident time
times management components (vars) (pl) confribution reference reference|  count duration | histogram
F anPetro._[Sensitivity_1 |8 1000 from 0 to 20 step 1 [v] [v] [v] L] [v] ExportGas gas [v] L] |
F e vity_2 |8 1000 from 0 to 20 step 1 [v] [v] [v] ] ¥] ExportQil oil v] v L]
F ! 1000 fram 0 to 20 step 1 L] [v] L] v [v] Exportwater water [v] v |
Launch calculation I Cancel Help

Thiswindow is made up with 3 parts:

* the left top part indicates the list of opened documents on which the calculations will be performed. It is

possible to load anew document using theicon = ;
» Theright top part enables (once the document is chosen) to select the bank of result where the calculations will
be record. The following options can be used:

— -

"— enablesto add a bank of results;
~ <8 enablesto duplicate a bank of results;

~ X enablesto delete a bank of results;

~ " enablesto expand the different banks of results;

_'U"Ij

It is then enough to press on the button

= (¥ edits acomputation;

enablesto collapse the different banks of results;

2

~ EH gives the access to the multiple changes;

= duplicates a computation;

~ ¥ deletes acomputation:

to configure the calculations to be made.
» The bottom part enables to specify the options of wanted calculations.
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14. 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.

14.1. 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.

User Manud 150/ 184



&

TotalEnergies

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 14.2.1, “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 14.2.2, “ Comparative curvesfrom 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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14.2. Selection of results window

14.2.1. 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....)

14.2.2. 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.

» 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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15. 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).

15.1. 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

15.2. 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.

15.2.1. Connection to a CSV file

15.2.1.1. 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

15.2.1.2. 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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15.2.2. Connection to a XLS file

15.2.2.1. Form of the database

The databases of the .xIs or .xIsx extensions correspond to EXCEL files. Here is an example of an EXCEL

Database :

15.2.2.2. Connection

al B [ c ] D [ E

D NOM VALEUR. DESCRIPTION DIMEMSION
1Lambda 0.001 Exemple de Lamda RATE
2 Mu 0.01 Exemple de Mu RATE
3Gamma (0.5 Exemple de Gamma PROBABILITY

4 ProdMax [1000.0  |Exemple de Production maximum OTHER

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 "description” field: [description

Name of "dimension® field: [dimension

|
|
Name of "value" field: |\ralue |
|
|
|

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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15.2.3. 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 multiplesfields 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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15.3. 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 157 /184



—

TotalEnergies

15.4. 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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15.5. 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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16. Import of profiles from an Excel file

GRIF provides a new tool to import profiles from an Excel file. The user, instead of creating profiles one by one,
can now generate them thanks to this tool.

16.1. Format of the Excel file

The Excel file containing the profiles must respect some structural requirements. The file must have at least one
profile name, one row or column of times and, for every profile, at least one row or column of flow values at time
t given by the times row/column. A sample Excel file must look like this:

Times Profile 1 Qil Gas Profile 2 Qil Gas
01/01/19| 0,5 1 0,5 1
01/02/19| 1.5 3 1.5 3
01/03/19| 2.5 B 2.5 B
01/04/19| s 7| s 7|
01/05/19| 4.5 9 4.5 9
01/06/19| 5,5 11 5,5 11

Here we have the profiles names in bold font, the times in yellow and the flows in orange(QOil) and blug(Gas).
The first column of Oil flow is assigned to the first profile, the second column is assigned to the second profile,
etc... There must be an offset of rows or columns between every profile, which must be respected in order to have
consistent profiles. In this example below, the arrows indicate an offset of three columns between each profiles.

Times Profile 1 il Gas Profile 2 il Gas
01/01/19| 0,5 1 0,5 1
01/02/19| 1,5 3 1,5 3
01/03/19| A 5| A 5|
01/04/19| BiS 7| BiS 7|
01/05/19| 4.5 9 4.5 9
01/06/19| 5,5 11 5,5 11

Thetime range is common for the profilesin the above example, but it is possible to assign atime range for each
profile, and so have different times for each flows, as long as the offsets between the profiles are respected.

Profile 1 Time Oil Gas Profile2 Time Oil Gas
01/01/19 0,5 1 01/01/19 0,5 1
01/02/19) 15 3 01/02/19) 15 3
01/03/19 2.5 5 01/03/19 2.5 5
01/04/19) 3.5 7
01/05/19 4.5 g9
01/06/19) 5,5 11

However, it isnot possible to treat in one action profiles with different number of flows, because it would directly
affect the offset between the profiles.

[ ofsetotz____ ¥ [ omsetolz ___ (®
Times Profile 1 Qil Profile 2 Qil Gas Profile 3 Oil
0vovu19 0.5 0.5 1 0.5
01/02/19 15 1.5 3 15
01/03/19 2.5 2.5 5 e
01/04/19 a5 3.5 7 3.5
01/05/19 45 4.5 9 4.5
01/06/19 5,5 5,5 11 55
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16.2. Import some profiles

To import profiles, access to the menu Data and Computations -> Imports profiles from an Excd file->
Imports... A window opens:

GRIF - Import profiles [

Choice of the configuration

o X

File Excel @: Path Excel®: Numbers profiles found:
Overview of the profiles and their table values

Please select List of times oil gas water

the profiles

to import:

Detected profile...
0K I Cancel Help

Thiswindow issplitintwo parts. Thefirst part, called Choice of the configuration, isin charge of the management
of the configurations of Excel files, while the second part Overview of the profiles and their table values list
the profiles of a selected configuration, and display the flows table of a selected profile.

Thefirst part Choice of the configuration is composed of the configurations table, informing the Excel file name
of aconfiguration, the path of this Excd file and the number of profiles found in this Excel file. To interact with
these configurations, there are three buttons:

ey Add a configuration (open a Wizard)

ﬂ Modify an existing configuration, which will reopen the Wizard with the parameters previously
given.

}‘: Suppress the selected configuration(s).
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16.2.1. Wizard of the configuration creation

To assist the user in creating a profile recovery configuration, GRIF includes a wizard, which will create this
configuration step by step. Thiswizard is awindow divided in two main parts:

» Theleft part display information related to the current step (Profiles names, Times or Flows)

* Theright part isan overview of the Excel file, with the profiles names, times and flows highlighted according
to the data entered by the user in the left part.

* Intheright part, a button Overview is available to know the selected profiles names, times or flows with the
current configuration.

* Inthe case of an error made in a previous step, the wizard has a button Go back, which make the wizard go
to the previous step, with the data previously entered.

To illustrate the use of this Wizard, an Excel File (see below), containing profiles, will be used as an example to
get its configuration step by step.

A | B | ¢ | b |
1 |Profile 1 Times Qil Gas
2 01/01/18 1 n
3 01/02/18 2 12
= 01/03/18 3 13
_ 5 | 01/04/18 4 14
_ 6 | 01/05/18 5 15
7| 01/06/18 6 16
_8 |
9 |Profile 2 Times Qil Gas
10 01/01/18 1 11
11 01/02/18 2 12
12 01/03/18 3 13
_ 13 | 01/04/18 4 14
14 01/05/18 5 15
15 01/06/18 6 16
16
[ EWProtie 3 Times oil Gas
18 01/01/18 1 11
19 01/02/18 2 12
20 01/03/18 3 13
21 01/04/18 4 14
22 01/05/18 5 15
23 01/06/18 6 16
_24 |
25 |Profile 4 Times Qil Gas
26 01/01/18 1 11
27 01/02/18 2 12
28 01/03/18 3 13
29 | 01/04/18 4 14
30 01/05/18 5 15
k] 01/06/18 6 16

16.2.1.1. Step 1: The profiles' names

For the first step, the user has to load the Excel file, and retrieve the profiles names. Multiples fields must be

filled in to retrieve the profiles names:

» Thefield Excel file hasto befilled by the Excel file, containing the profilesto retrieve. An Explorer isavailable
with the button ©* . Once the file path is entered, click on the button OK to display the Excel file in the right
overview.

» Thefield Number of profilestoimport needsto befilled by the number of profiles the user wantsto retrieve
(not to be confused with the number of profiles found in the file)
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» Thefield Profile’'s namesinform about the method of acquisition of the profile's names. Thereis two specific
cases. From a table's cell, which get directly the profile's names from the value of the selected cells, or The
names of the sheets which get the profile's names by thetiles of the selected sheets. Note that this last method
only enables an offset by sheet.

» Thefield Position's cell needs to be filled by the coordinate of the cell of the first profile's names (where the
offset begins). The coordinate can be manually entered with the Excel coordinates (Example: A6), or can be
filled by aclick on a cell in the Excel overview, which will automatically enter the coordinate of the cell in
thisfield.

« If ticked, the field Add a suffix to the generated profiles allow the user to add a suffix at every generated
profile.

» The panel Offset for the next profile gives the number of rows, columns or sheets are between two profiles.
This offset isthen used to detect all the profiles name.

In the example, we want to import four profiles from given cells, beginning at the cell A1, with an offset of eight
rows. We don't want any suffix to the generated profiles so we let the checkbox empty. Thisis now the overview:

GRIF - Module Petro X

Excel ® File : [[home/gtrottier/Documents/ExcelFileWizard.xlsx | @ | Feuillel
5 A B = 8] -
Number of profiles to import : |=1 | B Profile 1 [Timas Qil Gas B
12 01/01/18 1.0 11.0
Profile's names : |Fr0m atable's cell |v| H | 01/02/18 [2.0 12.0
i 14 01/03/18 |32.0 13.0
Position's cell [ar | 5 01/04/18 [4.0 14.0
HI[: 01/05/18 5.0 15.0
[]Add a suffixe to the generated profiles H 5 01/06/18 |[6.0 16.0
. i
Offset for the next profile I Profile 2 Times il Gas
® Offset of |5 i) Lo 01/0118 [1.0 11.0
(111 01/02/18 |2.0 12.0
) Offset of column(s) : ig gi’:giﬁg ig ﬁg
) Offset of sheet(s) i; gi’:g:ﬁg Zg 123 T
{18
17 Profile 3 Times il Gas
118 01/01/18 1.0 11.0
(119 01/02/18 |2.0 12.0
120 01/03/18 |32.0 13.0
121 01/04/18 |4.0 14.0
122 01/05/18 5.0 15.0
123 01/06/18 |6.0 16.0
{24
(125 Profile 4 Times ail Gas
(126 01/01/18 1.0 11.0
127 01/02/18 |2.0 12.0
(128 01/03/18 |32.0 13.0 .
(129 01/04/18 |4.0 14.0 —{
2an N1INSN 9 L= al 15 0 |
el [+]
| < Go Back | Cancel || Help = Continue

16.2.1.2. Step 2: The times
The second step is to retrieve the range of times for every profile.

» Thefield Position of the cell of the times works in the same way as the field of the profiles name cell: the
coordinate of the cell can be entered manually or click on a cell in the Excel overview to have its coordinate
written in the field.

e Thefield Search of thetimes inform the direction of the time range from the first cell. These iterations stop
at the first empty cell encountered.

» The Timestype field make the user able to specify the time format, which can be a duration or a date. In the
case of a Timein duration, the user has the choice between a duration in Hour(s), Day(s) or Year(s). In the
case of aTimein date, the user needs to enter the format of the date, respecting the times units (d for days, M
for months and y for years) aswell as the units separators (/, -, .). Here are some examples:

yyyy.MM.dd 2019.01.10
dd-MMM-yyyy | 10-Jan.-2018
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MMMMM .dd.yyysnuary.10.2018
yyyy 2018

If the type of timesisin date, then the user has to inform his Choice of the TO. It can be the First element of
the Excel file, or the Document's start date

» Finally, the field Times choice suggest to the user to have either a common time range for al profiles, or a
time range specific to each profile.

For the example, the time range start at the cell B2, goes vertically down, and uses dd/MM/yy as date's format. TO

in this exampleisthe first element of the time range. In this example, the user can choose either Common Times
or Own times for each profiles, since profile's time ranges are al the same.

GRIF - Module Petro (]

Position of the cell of the times : [B2 | [ [Felten
: A B c D [+]
Search of the times : HIil Profile 1 Times ail Gas
' Horizontal iteration ® Vertical iteration : gi;géﬁ: ég 123
i 01/0318 (3.0 12.0
Type of times |15 01/04/18 |4.0 14.0
. ) s 01/05/18 |5.0 15.0
' Time in duration ‘ ‘ | & 01/06/18 6.0 16.0
18
® Time in date |ddiMMiyy | 8 Profile 2 [Times oil Gas
10 01/01/18 1.0 11.0
Choice of the TO ‘First element of the excel file ‘v| H I 01/02/18 |2.0 12.0
112 01/03/18 |2.0 13.0
Times choice 13 01/04/18 |4.0 14.0
(114 01/05/18 |5.0 15.0 =
) Common time for profiles ® Own time for each profile ] 01/06/18 |[6.0 16.0
16
N 17 Profile 3 Times ail Gas
= 01/01/18 [1.0 11.0
(119 01/02/18 |2.0 12.0
120 01/03/18 |2.0 21.0
121 01/04/18 |4.0 14.0
122 01/05/18 |5.0 15.0
123 01/06/18 |6.0 16.0
{22
125 Profile 4 Times ail Gas
(126 01/01/18 1.0 11.0
127 01/02/18 |2.0 12.0
(128 01/03/18 |2.0 13.0 .
(129 01/04/18 |4.0 14.0 —{
2an N1iNSN 9 L= al 15 0 |
Ll [
| < Go Back | | Cancel || Help = Continue

16.2.1.3. Step 3: Intermediate step for the flows

An intermediate step ask the user to fill in the number of flow in the field Number of flows to import, as well
asthedirection of the flows (Vertically or Horizontally).

This window being simplistic and bringing no modifications on the Excel overview, the choices made for the
example are detailed without screenshot: The profiles have two flows: Oil and Gas. We decide to import the two
flows, and the ranges will be selected verticaly.

.\ The next step will then have two substeps (so two windows): the first window will treat the Oil flow,
: while the second one will treat the Gas flow.

16.2.1.4. Step 4: The flows
Thelast step is about how to retrieve the flows.

* The Flow types contained in adropdown list, are the default GRIF's flows. The user needs to select the wanted
flow, and in the case where his flow does not exist, he can create a new one by clicking on the button i
This button opens the flow creation window, detailed in this part. Section 3.2, “Flows configuration”

e The First field of the flow is the coordinate of the first cell of the flow's range. As the others cells fields
encountered before, it can be modified by aclick on the Excel overview.

User Manud 164/ 184



<~

TotalEnergies

» TheFactor of theflow isafactor applied on the values of the flows at the end of the wizard. I1ts main purpose
iswhen the flow has a unit, like tons or kilograms.

Thefirst flow to treat is the flow Oil. We select the 'Oil’ type in the Flow type, the coordinate of the first cell is
C2, and the direction of the flow range, entered in the previous step, is vertical. In this example, the values of the
flow correspond to the number of barrels per day. So we let factor's default value, set to one.

GRIF - Module Petro

Flow type : ‘nil :[ heuilie]
’ : A B c D [~
First field of the flow : [C2 | R Profile 1 [Times oi Gas
H (= 01/01/18 (1.0 11.0
Factor of the flows :  [1.0 I £ 01/02/18 [2.0 12.0
HIES 01/02/18 |2.0 13.0
1= 01/04/18 4.0 14.0
HI[: 01/05/18 |[5.0 15.0
|7 01/06/18 |6.0 16.0
H ]
HIE Profile 2 Times ail Gas
1o 01/01/18 (1.0 11.0
121 01/02/18 |2.0 12.0
112 01/02/18 |2.0 13.0
113 01/04/18 |4.0 14.0
HIIE 01/05/18 |[5.0 15.0 =
(115 01/06/18 |6.0 16.0
{18
H i Profile 3 Times ail Gas
118 01/01/18 (1.0 11.0
(119 01/02/18 |2.0 12.0
120 01/02/18 |2.0 21.0
121 01/04/18 |4.0 14.0
122 01/05/18 |[5.0 15.0
123 01/06/18 |6.0 16.0
{22
(125 Profile 4 Times ail Gas
(126 01/01/18 (1.0 11.0
127 01/02/18 |2.0 12.0
(128 01/02/18 |2.0 13.0 1
(129 01/04/18 |4.0 14.0 —
2an N1iNSN 9 LWl 15 N ||
{ Kl [
| < Go Back | | Cancel | | Help | | = Continue |

For the Gas flow, we select the Gas type, which is one of the GRIF default type too, and the first cell of this flow
is D2. The unit of the values of the flow is in hectometers cube, so we have to enter one hundred as the factor
of thisflow.

GRIF - Module Petro (x]

HomGe: ‘gas Feuillel
’ : A B c D |~
First field of the flow : D2 [ Profile1 Times Ol Gas
|2 01/01/18 |1.0 11.0
Factor of the flows :  [100 I = 01/02/18 |2.0 12.0
H (L] 01/03/18 |3.0 3.0
5 01/04/18 4.0 14.0
H [ 01/05/18 |5.0 LS.
H (v 01/06/18 |6.0 16.0
H L
1@ Profile 2 Times ail Gas
(1o 01/01/18 |1.0 11.0
H [0k 01/02/18 |2.0 12.0
(12 01/03/18 |3.0 3.0
H(RBe] 01/04/18 4.0 14.0
H (R 01/05/18 |5.0 LS. =
(15 01/06/18 |6.0 16.0
16
(17 Profile 3 Times ail Gas
H(RE:] 01/01/18 |1.0 11.0
H(nE:] 01/02/18 |2.0 12.0
(120 01/03/18 |3.0 21.0
(21 01/04/18 4.0 14.0
(122 01/05/18 |5.0 LS.
(123 01/06/18 |6.0 16.0
(124
125 Profile 4 Times ail Gas
(126 01/01/18 |1.0 11.0
(127 01/02/18 |2.0 12.0
(128 01/03/18 |3.0 3.0 -
(|28 01/04/18 4.0 14.0 —{
: n N1/Nsa LWl 151N il
1Al D
| < Go Back | | Cancel || Help | Finish

The configuration is now ready, click on the Finish to validate the configuration.
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16.2.2. Import the created profiles

Once a configuration has been made and is displayed in the configuration table, the user can select one of the
configurations, to list the created profiles. Then, the user can select aprofileto have an overview of itsflowstable,
and he can then select the profiles he wants to import in GRIF.

GRIF - Import profiles £

Choice of the configuration

= X
File Excel®: Path Excel®: Numbers profiles found:
ExcelFile... |fhome/gtrottier/Documents/ExcelFileWizard.xlsx 4
Overview of the profiles and their table values
Please select List of times oil gas
the profiles 0 1.0 1100.0
(ED [MEnE 744 2.0 1200.0
Detected profile... ;‘ég ig ﬁggg
Profile 1 : :
—an 2880 5.0 1500.0
Profile 3 2624 6.0 1600.0
Profile 4
| oK I Cancel | Help

16.2.3. Creation of the sources from the imported profiles

GRIF creates the sources out of the imported profiles:

Create Sources from Profiles

[[] Do you want to create the sources out of the created profiles?

Suffix on the sources

| OK I Cancel | Help |

To create the sources, tick the checkbox. The user may choose to specify a suffix to add to the created sources,
the same way the user can add a suffix to the generated profiles. However, the suffix of the profiles and the suffix
of the sources will not be cumulated: a generated source will not have the suffix of the profile.
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16.3. Update of the data profiles

If the data profiles of the Excel file have been modified, and so GRIF's profiles are out of date, it is possible to
update these profiles with the command in the menu Data and Computations-> I mport Profilesfrom an Excel
File-> Update from the Excel.... A window then opens:

GRIF - Update profiles

Select data that will be update :

Document data Add-on data
MName Value Name Value
Profile 1 [0.1.0,11.0, 0, 744, 2.0,12.0, 0, 1416, 3.0, 13.0, 0, 2160, 4....|Profile 1 [0,1.0,11.0,0, 744, 2.0,12.0, 0, 1416, 3.0, 13.0, 0, 2160, 4....
Profile 2 [0,1.0,11.0, 0, 744, 2.0, 12.0, 0, 1416, 3.0, 13.0, 0, 2180, 4....|Profile 2 [0,1.0,11.0, 0, 744, 2.0, 12.0, 0, 1416, 3.0, 13.0, 0, 2180, 4....
Profile 4 [0.1.0,11.0, 0, 744, 2.0, 12.0, 0, 1416, 3.0, 13.0, 0, 2180, 4....|Profile 4 [0,1.0,11.0,0, 744, 2.0,12.0, 0, 1416, 3.0, 13.0, 0, 2180, 4....
| oK I Cancel | Help |

The profiles which have different data from their associated profiles in the Excel file are displayed in red. To
update them, the user has to select the profiles he wants to update, and by a click on the OK button, GRIF updates
these profiles and their associated sources.
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17. Save

Hereisasummary of all the information which can be saved from a same model.

17.1. 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)
& Open ...

Ctrl-N

Ctrl-O

Save
Save as ...

L4 Send by e-mail ...
Close

Chrl-5

Cirl-F4

Document templates

Export

Import a file ...

v v | w

&, Page layout ...
& Print ...
Save in RTF file ...

Chl-P

[% New (from template) ...
‘=Y Import a template ...
Save as template ...
& Template manager ...

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

Template list

[ Templates
9 [ Templates (user dir.)

¢ [ Templates (built-in dir.)

[C1[2*50 Cr[Satodev]: 2_50 Crj

Template detail
File location

Name of template 2*50 Cr

Description of template

\GRIFZ019\Petro\Templates\2_50 Cr jog

I TOTAL-default [Idubernet] : T| Compressor 2750%
el
50%
Cr1
V1 CA l\j C2 V2
Cr2
50%
4] i I [»
| 0K I 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 .

1
7 Filter i3 ¥

I PTC_60pricjtr

¢ C1Page1 e E——
CQOH 5 GRIF - Fault-Tree Module % .
O Bt : . s =
S : [ T Library : [Templates (user dir.) [~] ] [ |
; Templates (user dir.) |
D PTC_30pric [Satodev] : PTC_30pric jtr
D PTC_60prtc [Satodev] : PTC_G0prtc jtr
¢ [J Logical Tree
o (A or1
f Info |/Preview
aw e File : 3 \GRIF2019\Tree\Templates\PTC_30prtc jtr
Etemplates : MName : PTC_30pric
¢ [CJ Templates (user dir.) \FI:TE;S-IO”:
D PTC_30pric [Satodev] : PTC_30pric.jir : lAuthor - Satodey
D PTC_60prc [Satodev] : PTC_G0pricjir |: Date : 14 February 2019
¢ ] Templates (built-in dir.) Comment
[y TOTAL-default [Idubernet] : TOTAL-defaul : Proof test coverage 30%
{] i [ el

| 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.

S0%

‘ crl

[ : [ = L Pt
‘5 (B c2 W2
e * r“\"ﬁ

||l Templates : )

U3 Templates (user dir.) : ol

1 2#50 Cr [Satodev]: 2. 50%

{|F =3 Templates (puiltn dir)
| 2*50 Cr [Satodev]: 2_50Crjog
CAlsers\Myriam & BenoitiGRIF\2019\Petro\Templates\2_50 Crjog

Compressor 2°50%
a0%
i
e
[oc—— =]
W [ =3 V2
[ep
e
o
£

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

17.2. Petri Net model

The Petri net generated by the stochastic diagram can be saved. This".jpp" file can then be reloaded and reworked
using the Petri12 module. This can be very useful for different reasons:

¢ to understand the way in which the computations are performed (by looking at the variables automatically
generated),

* to debug the model (using the Petri12 "Step by step simulation mode”,

* to complete the model (addition of places, addition of variables, etc.),

* to access more parameters,

File |

[ Hew Girl-N

[% New (from template) ...

& Open ... Ctrl-D

Save Cirl-5
Save as ...

Save as template document
Anonymize

L4 Send by e-mail ...
Close Ctrl-F4

Save as Petri nets

&, Page layout ...
& Print ... Ctrl-P
Save in RTF file ...

Statistics of document
Document properties

Fichiers récents

Cuit Crl-Q
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Inthe".jpp" file, each block has become agroup associated with adynamic field which enables the user to observe
the values from the different tables and variables for the block. The same applies to each connector. The data to
be displayed in the dynamic fields can be configured in the document options.

| unlimited_repair_teams |

unlimited_spare_parts

Ci_GasTwbine2 K = [0,0,0]
Ci_GasTubined K = [0,0,07 asTurbifr K =[0,0,0]
O =[0,0,07 G2 GasTwhine2 Dr = [0,0,0]
C2 GasTwhined Dr = 0,007
Birrt asTurbimet } % asTurbime=} Eoutl
asTurbi
K =[0,0,07
O = [0,0,07
Ak =10
state =3

17.3. 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....

]
[ New
[ New (from template) ..
= Open ... Cirl-0
save ctrl-5
Save as ..

Save as template document
Anonymize

[Z Send by e-mail ...
Close

Save as Petrinets

£ Page layout ...
5 print ... iR
Save in RTF file ...

Statistics of document
Document properties

Quit

'J There is another way to insert model in areport.

Select the part of the model, copy it, and paste it in Microsoft WORD or other software.

17.4. Input data

When the input data for the computation engine is generated, it can be saved. This type of file has the ".don"
extension. These files 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.

17.5. Results

Computation results can be saved in different formats:

User Manud 171/184



e

TotalEnergies

1. Export of atablein particular in .csv format:

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

2. Export entire set of results:

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.

17.6. 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

M @ X & (E)e =

| Legend Information | Show  Color Style E Avera.
Curvel AJtOut Qutput: 11 | [v] Mo point 1 [
|Curve2 IAMYOutOutput: 11 | [v] No point 1T0O

Style

Type: |I.ine style £ |

Intervals : Display peaks values at : |The last point =
X axis unit: @ | [ ]Log
Y axis unit: I:I— = | []Log

Areas:

Display options
Display title: [v]
Display generic values: [v]

OK Cancel l Help
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18. Printing

For printing, you have several commands at your disposal in the File menu File:
» Page setup
* Print

e Savein RTFfile

18.1. Page setup

The Page setup function enables you to choose the page orientation, the size of the margins, etc.
| £ Mise en page @

Papier

Taille : | g ']
Source : ISélect\on automatique VI
Orientation Marges {milimétres)

(©) Portrait Gauche : 254 Droite - 254

@ Paysage Haut : 204 Bas 204

18.2. 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
is the window of configuration of the printing:

& GRIF - Fault-Tree Module X :
:| Printing properties r Pages r Data | Calculation | Files r Others options | :

Header

Print filename Print date

['] Company's logo ["] 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{

| H oK Cancel | Help |
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1. Printing properties

Printing properties tab gives the possibility of configuring what will be visible on all 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:

(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 all ocating 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 rFaues !/Data | Calculation | Files rOthers options ‘ [ Font setup v S
Header | Fonttype Dialog |
Print filename [¥] Print date | Font size 64 vl
[ ] company's logo ["] 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
S ¢ Horizontal alignment | = | & | = |
Background ) Zoom: e i
= ? 7 g W verticatatignment | [T | B I
Watermark = T = |
l / | Rotation j45.0 =
Aa Font for informatio%. [iijq;:;] S, Help
Footes i E Outline ... e .
. GRIF - Fault-Tree Module i freiin]
|| company's logo Sl \ { ault-Tree
setup
Footer’s text = style Fernn v
‘ Width ]+l
] Border color ' .
1 [¥] Print page number s
| First numb!ﬂ [v/] Background color
- ] Rounded corners
oK | Cancel H Help ‘ Proview

Severa options are added:

» Print file namein the header at the | eft top.

» Print date in the header at the right top.

0K ! Cancel Heip i

» 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

e 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.

B GRIF - Fault-Tree Module

| Printing properties rPages rDam ‘ Calculation ‘ Files rOthers options

® Print whole document
) Print current page

) Print selection :

[] Select recursively the pages

I oK

| Cancel

Help

» Print all the page: al the pages will be printed

» Print current page :only the current page will be printed.

» Print selection : select pages and groups will be printed. Select recursively the pages optionisahelp in order
to select quickly sub-pages.
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3. Data

Data tab enables to select date will be printed.

{44 GRIF - Module Petro [
[ printing properties | Pages | Datas | Calculation | Others options |

Add | Remove table of data to be printed ﬂ &

13: Spare parts | 14: Target | 15:Target utility | 16:Variable |

9:Profiles | 10:RampUp | 11:Source | 12: Source utility

5: Equipments r/ 6: Flare connector r 7: Flow r 8: Maintenance crew
1: Additional failures r 2: Connector r 3: Critical failures r 4: Distributing connector

-
Table's title [variable |
Order

Domain Definition / Initial value Valug Observed

(8

[ 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.

{44 GRIF - Module Petro [
[ printing properties | Pages | Datas | Calculation | Others options |

Add | Remove calculation results ﬂ E

1: default-Moca

Select calculation default-Moca | v |

Title of calculation [defaun-moca

Order IIIE

[ oK | Cancel | 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.
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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.

Bl GRIF - Fault-Tree Module *

| 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|
ElIGRIF- C\Users\EmmanuelFargeas\.. \M odule/Spre...|318 B|11/2.. [Up-t
| oK Cancel || Help

6. Others options
Othersoptions.
» 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.

7. Example

To give an overview of a PDF printing:
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fi# MyModel_Revd,jog.pdf - SumatraPDF = =R~
Fichier Affichage Atteindre Zoom Favoris  Préférences  Aide
B .!_,l Page: 17275 4 c) | =] Rl ‘ Rechercher : 4 ) B
Myhodel_Aevt jog Faw. 017~ 16:00:85 =
|
BB B i
- Bs
Sl “hlllll
[ 2= |
Fage 100275
Myhdosel Pt jog Baw 2017 160088
Additional failures
Companents ‘ Failure Faluraiw | Cop0cly deing telre Repal law Copecty e 1spsk | aintanance crow
S — T t == T = t 1

18.3. Save in RTF file

The Savein RTF file... function initialy gives access to awindow called Printing properties. Then to another
called 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

IEI Print current page
[[] Print current page with its subpages

[] Print whole document

Secondly, an I 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.
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Tools - Application Options menu opens awindow containing the following tabs:

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 optionsto 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).

Columnsto beresized in tables : Enables to specify the columns on which space will be taken for resizing.
Ask for confirmation before deletion outside theinput 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 a dialog
box, the software will ask for aconfirmation. Use OK or CANCEL buttonsif you don't want to confirm closing.
M odification tracking when saving : When saving, if tacking is activated, you can add a comment about
modifications made on the document.

Ask for configuration of observed variables: Ask for computation setup when variable becomes observed.

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 path of Moca 10.

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.

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, ...).

Shapefilling and outline for utility groups: Object outline configuration (line color, line width, background
color, ...).
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e Font for groups : Enables font configuration (color, size, italic ...) for information that are displayed under
objects.

 Activate crosshair ; 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.

» Activatetooltips: Activate tooltip-system.

» Display the name of the observed links : Enables to display name or not

Digital format tab enables to customize digits display :

» Display of parameters: Specifiesthe display of parameters (number of digits, ...).

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) the unit is (h).

Blocks:

» Font set-up : Enablesfont configuration (color, size, italic ...) for information that are displayed under objects.

» Display name : Enablesto display name or not

» Display number : Enables to display humber or not.

» Display description : Enablesto display description or not.

» Outline set-up : Object outline configuration (line color, line width, background color, ...).

» Display SIMOPS : Display or not display the SIMOPS components list (those impacted by operations on the
component)

» of names: of names

Connectors tab contains options for connectors. :

» Font set-up : Enablesfont configuration (color, size, itaic ...) for information that are displayed under objects.
» Outline set-up : Object outline configuration (line color, line width, background color, ...).

» Display connector name : Enable to display connector name.

» Display K/N : Enablesto display K/N or not.

» Display output connector name : Enable to display output connector name.

» Display name of report source : Enable to display name of report source.

» Display page of report source : Enable to display page of report source.

Options settings interactive simulation :

e Automatic firing of dirac 0 : Automatic firing of transition with Dirac O law.

» Automatic firing when simulation starts : Automatic firing of transition when simulation starts.

» Transitionsfireable before loop detection : Specifies maximum number of fire before loop detection.

e Limit duration for " fast forward" (s) : Specifiesthe number of seconds before the detection of aloop during
the "fast forward".
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e Graphical Rendering of simulation : Activate or not graphical rendering of simulation or each modification.

* Keep history during " fast forward" : It enables history-saving of triggered transitions, the ones automatically
triggered when using Go until time/transition functions

» Constant time interval between two automatic fires : When using automatic forward during step by step
simulation, the (user) time between two transition fireswill be constant. If this option is not checked, time will
be proportional to the simulated time.

» Delay between transition fire (ms) : Delay between two automatic fire.

» Simulated time/ user time coefficient : Delay between two automatic fire.

» Simulation trace : Enable simulation trace.

» Path totracefile: Filewhere simulation is saved.

» Follow scheduler order for deterministictransitions: Only thefirst deterministic transition of scheduler can
be fired.

» Choosedelay of fired transitions : Displays a dialog box to choose delay of fired transition.

Display options for interactive simulation :

» Show table K (real flow) on flow tooltip : Show table K (real flow) on flow tooltip

» Show table P (potential flow) on flow tooltip : Show table P (potential flow) on flow tooltip

» Show table N (nominal flow) on flow tooltip : Show table N (nominal flow) on flow tooltip

» Show table Dr (real request) on flow tooltip : Show table Dr (rea request) on flow tooltip

» Show Dp value (potential request) on flow tooltip : Show Dp value (potential request) on flow tooltip

» View Ak value (current capacity) on component tooltip : View Ak value (current capacity) on component
tooltip

» View Pk value (potential capacity) on component tooltip : View Pk value (potential capacity) on component
tooltip

» View Nk value (hominal capacity) on component tooltip : View Nk value (nominal capacity) on component
tooltip

» View the states of the components on component tooltip : View the states of the components on component
tooltip

» Show start condition on component tooltip : Show start condition on component tooltip

» Show stop condition on component tooltip : Show stop condition on component tooltip

» Show utilities condition on component tooltip : Show utilities condition on component tooltip

» Show repair condition on component tooltip : Show repair condition on component tooltip

» Show references values of profileson tooltips : Show references values of profiles on tooltips

» Display the values of observed flows on the outputs : Display the values of observed flows on the outputs

» Display the values flows on the tapping points: Display the values flows on the tapping points

Charts tab enables to change charts drawing :

» Set graphicsborders: Add bordersto charts.

e Set generic valuesborders: Add borders to generic values under charts.
» Display grid : Display grid on curves area.

» Display legends: Display legends under curves.

» Drawing zonetransparency : Activate curves area transparency.
» Graphictransparency : Activate charts transparency.

» Titlesize: Specifies chartstitle font size.

e Genericvaluessize: Specifies generic values font size.

» Point size: Specifies point size on curves.

» Coordinates size : Specifies coordinates font size.

» Legend size: Specifieslegends font size.

Path configuration prototypes :
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e Empty bloc Petri path : Empty bloc Petri path

* Rotating and static machines Petri path : Rotating and static machines Petri path
* Maintenance crews Petri path : Maintenance crews Petri path

e SparepartsPetri path : Spare parts Petri path

» CCF Petri path : CCF Petri path

* FlarePetri path : Flare Petri path

« Ramp-up Petri path : Ramp-up Petri path

o Statistic Petri path : Statistic Petri path

» Tank Petri path : Tank Petri path

 Path of timer prototype: Path of timer prototype

Export options in Petri net :

* Precision of crc supervisors: Precision of crc supervisors

e Tolerance for production interval : Adds an epsilon in interval definitions, in order to include 49.99999%
production level in [50%,60%] interval

» Standard tolerance to redirect the flow to the flare : Standard tolerance to redirect the flow to the flare (=
P - min(delta, 0.01 * P))

» Createasupervisor for connector flare: Create a supervisor for connector flare

» Optimize export for serial blocks: Optimize export for serial blocks

» Turn flow tablesinto variables: In exported PetriNet, each flow-table will be replaced by as much variables
as defined flow.

» Export dynamicfieldsfor K table: Export dynamic fields for K table

» Export dynamic fieldsfor P table: Export dynamic fields for P table

» Export dynamic fieldsfor N table: Export dynamic fieldsfor N table

» Export dynamic fieldsfor Dr table : Export dynamic fields for Dr table

» Export dynamic fieldsfor DP variable : Export dynamic fields for DP variable

» Export dynamic fieldsfor Ak variable : Export dynamic fields for Ak variable

» Export dynamicfieldsfor state variable : Export dynamic fields for state variable

» Export dynamic fields on inputs : Specifies whether dynamic fields (K, Dr, Ak) of inputs must be exported.

» Export dynamicfieldson outputs: Specifieswhether dynamic fields (K, Dr, Ak) of outputs must be exported.

» Export dynamic fields on components : Specifies whether dynamic fields (K, Dr, Ak) of components must
be exported.

» Export dynamic fields on connectors : Specifies whether dynamic fields (K, Dr, Ak) of connectors must be
exported.

Verifications :

» Maximal threshold for lambdas : Allow the verification of the lambdain the application
» Null transition rate produces a warning : Displays awarning message if atransition rateis equal to 0.
e Minimal threshold for MTTR (0.0 authorized) : Allow the verification of the MTTR in the application

Allow the configuration of the cost calculation :

» Activate setting and cost calculation : If checked, setting and cost calculation will be available

 Activate detailed cost calculation : If checked, the costs will be detailed by component.

» Currency : Currency used in the to document

» Equipment cost : Type of equipment cost

e Cost of maintenance crews (excluding repairs) : Type of maintenance crews costs related to mobilization
and waiting for repairs

» Cost of maintenance crews (under repair) : Type of cost of maintenance crews during repairs

» Cost per unit of spare partsin theinitial stock : Type of Cost per unit of spare partsin theinitial stock

e Cost per unit of sparepartsduring replenishment : Type of cost per unit of spare parts during replenishment
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» Cost of Preventive maintenance 1 :
» Cost of Preventive maintenance 2 :
» Cost of Preventive maintenance 3 :
» Cost of Preventive maintenance 4 :
» Cost of Preventive maintenance5 :

Type of cost for the preventive maintenance that are Type 1
Type of cost for the preventive maintenance that are Type 2
Type of cost for the preventive maintenance that are Type 3
Type of cost for the preventive maintenance that are Type 4
Type of cost for the preventive maintenance that are Type 5

e Currency discount rate : Annualized currency discount rate
 Inflation rate : Annualized inflation rate

e Governmental tax rate : Governmental tax rate

» Capex recovery rate: Capex recovery rate
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