Simulator Module
LYNX

Introduction

The simulator is used to study, in a non-RT conttd effect of one or more outages on the
network.

The simulator includes a tool that is used to gaieeevent sequences (scripts), which can
then be played in continuous or step-by-step mode.

In an educational context, the trainer will perfomaining scripts on a console, and observe
the response from the student who operates, fonpbea on an operator station in simulation
mode.

In a training context, the operator can simulatenéy that do not occur frequently and repeat
operations that are associated with their managemen

The simulator functions are the same as the funstibat are installed on the operator station
(SCADA, management help, and Study mode).

The system initial state is defined by loading @amoek snapshot (RT situation, normal
operation scheme, previously archived state, etc.).

The management simulator allows the facility opmsato get familiar with the management
system. It is available and operational for basiatdres (HMI, load flow, simple scenario
simulation). The management simulator is also tgérhin management agents.

With the investment made on networks to enhanceptiveer supply quality, a management
agent has only few chances to be in a disturbedatpe situation. The simulator allows to
maintain the skill level of operators to ensurernbévork management quality.

The management simulator can be used to test newisting features of the system. It also
allows to replay an incident later. Triggering seos allows to measure system performance
and functionality, together with its behaviour, whEmmissioning new units.
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Generating Simplified
Simulations

—Mize & jour des simulation:

Libellé :|Déclem:hement Pont.iffroy

Liste des manoeuvrs

Pontiffroy Départ Belle isle C16  {ouwert) ::
Pontiffroy Liaison Chamhiere 4 12 {owert) @3
Pontiffroy Départ St Clement 1 Cl4  (ferm&) ::
[Temporisation $: 3

Borny Liaison St Julien 2 C200 {owvert) :: ouverture
Saint-Julien Liaison Borny 2 C3290 {ouwert) :
Marly Départ Piscine C08  {discardant) ::

[Temporisation 2 1

Enregistrer | Abandon |

A script is made of a sequence of operations that abtained by selecting the object
graphically (in pictures or lists), and by selegtthe state to apply.

=| Simulations |
_ iulation
Likellé :|Déclenchenent Saulcy

—Liste des manoeuvrs

Erregistrer Abandon |

2. State selection

FILLCE
FORT CTOU
LETTRES

(ENTRE HERTZ action

Entrée Manuelle

’;Jépar“t St Clement 1 C14

“ouvert
o ferng

~ dizcordant

Commentaires
(Commentair“e ilrapide sur départ SALLCY ‘

Action

Abancon Aide... |
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Functions can be inserted in simulation sequences:
» Time-outs: Waiting time between two steps in thgusace.
« Event Wait: Waiting for an event of a given typddve continuing the sequence.

Fonctions de simulation ‘aleur de la temporisation

v Temporisation Temporisation {sec) :
~r Attente Evénement
/'
Oui | Oui |
E—— | Akancon |

Running a sequence is performed step-by-step dmcmusly.

Exécution de Simulations

—Exécution de Simulation
défaut Saint Julien

rListe des Command
1 Borny Liaison

St Julien 2 C200  (ouvert) i3

Pas & Pas | Ervoi Global | Abancian

Note: Scenarios can be retrieved from the log book.
Field automatisms are not automatically generagaarything should be defined in the
scenario.
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Generating Complete
Simulations

When creating a scenario, the following window \ajtipear:

olxl

Fichier Fonction Temporisation Options I_Inser'tinn

Likells [TEST RESSONS Etat préte —

~ Validation

Technigue : |1 Electricite g

Crésteur @ AG

~Liste des commances

The following information is required:

The name (label) to identify it later.

The state:
- Ready: Operational
- Outstanding: Stopped when running, can be resdroedthe stop point
- Archived or Building in progress: Editable, bathcnot be run

Edit Options

When editing, simply click the object to displayadow with all possible events relating to
the object (e.qg. trigger, invalidity, fault, etc.).

The example below shows the possible states faritbeit breaker.

A comment can be added to the event.

dyusay
i | Tnages | Listes | Tobles | ESREMEVES X simuttions
Avr<aanOsz|asdm toe wporisation Gotions [ Tnsertion

elle D THISY). Etat [en suspens —
IH HTB

Validaticn
LIGNE MATZ 1 S o |
3

Créateur : A

iste des

;;;;;;;;

RESSINS COPLAGE B1-82 2K DISIONTER

. NON CONPLEYENTRIRE 11
NN COMPLEVENTRIRE. 00
- OUNERT O4BROCHE

xxxxxxx

VVVVV UU
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Functions

IF

IF SHL
ELSE
EMDIF

Commentaires

Action SEL

Time-outs and Waiting for Events

The trainer can insert time-outs, or stop poini&tirey to an action by the trainee.

Attente Envoi TC

Attente =ztatus TC

Attente Posze plaguette
Attente Acguit

Attente Action Opératelr
Attente Changenent d'etat

For example, wait for the trainee to send a renuwtker before triggering a fault on the
network, or wait for 10 seconds before continuirgggquence.

Options

[T Confirmer les commentaires
Er |
7 IF précalcule

Confirm Comments: At runtime, when a comment is found, it shouldVaéidated by the

trainer.

Global Sending: At runtime, gives the global send option. If thistion is off, only the step-
by-step send will be offered to the trainer.

Precomputed |F: If this option is checked, conditional sequenag be calculated when

loading the scenario, and will not be visible te thainer. If this option is off, the condition
will be evaluated when it is run.

The following additional functions are available:
The Insert (Insertion) button can be used to insertevent/comment in the middle of a
sequence that has already been defined.

Edition

Couper

Supprd et

A popup menu is available by clicking on a lineisTimenu is used to edit, copy, or delete the
line. A copied line can be pasted anywhere el¢bdarsequence.
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Running a Scenario

Running (Select [Sélection] option) a scenarioaealsequentially or as a global send (if this
option is enabled).

Simulations
Libelle Deéfaut HTB (BETHISY) = | Confirner les commentaires

— Malidation

Technigue : 1 Electricité

Créateur : AG

Liste des Commandes

Execution Pas & Pas | Ervoi Global Abancon ‘

Notes:
If a scenario is aborted, the following dialog bwaX appear for the trainer:

#

If the trainer chooses to save the scenario dtateyill be able to resume the execution of this
scenario later from the stop point. The scenaribtiwén have the state “pending”.

Lynx
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Simulation Flow

Fully settable user lists can be used to displayvidwrious current disturbances (unavailable
objects, etc.).

Load modelling is defined below; the operator cafing his own template.

The trainer has a tool set that he can use to generitical events. In addition to the
previously described tools, an RTU simulator isdugesend information that is the same as
the one received from the RTU.

Emulation PA =lolx|
PA No 1 : RESSONS |

Quitter |
5T 7-T5 =
a:10) it 1 (T. RESIST. INST. (#251:IEC182))
1+ 2 (DEPART EN INDISP (#496:IECI161Y) | 1 : 2 ()
1+ 3 (SURINTENS. PHASE (#497:IEC1E2)) | 1 : 3 ()
12 4 (SURINTENS.HOMD ($498:IEC163)) 4 )
[+ 5 (DISJ AVEC REENCL (#276:IECIE4)) | 1:5 ()
[EC133)) | [ : 6 (DISJ AVEC REENCL (4276:IEC16S)) | [ : 6 (DEPART EN INDISP (#245:IECIS7))
[ECL34)) | I : 7 (DEPART EN ESSAT (#440:IECI66)) | [ : 7 (SURINTENS. PHASE (4246:IEC198))
18 0) [ ¢ & (SURINTENS.HOMD (#248:1EC193))
1+ 9 (T. RESIST. INST. (#451:IEC168)) | [ @ O (DIS] AVEC REENCL (#231:IEC200))
210 () [ : 10 (DISJ AVEC REENCL (#731:IEC201))
il () [~ ¢ 11 (DEPFRT EN ESSAI (#211:1EC702))
12 () 12 ()
EERERS) [ : 13 (T. RESIST. INST. (4230:IEC204))
1)) 1 : 14 (DEPART EN INDISP (#441:IEC173))| 1 : 14 ()
IEC142)) | 1 2 15 (SURINTENS. PHASE (#443:IECL74))| 1 : 15 ()
IECL43)) | L1 2 16 (SURINTENS.HOMD (#245:IEC175)) | 1z 16 ()
[~ : 17 (DISJ AVEC REENCL (#753:IECIFE)) | 1 : 17 ()
IECL45)) | [ @ 18 (DISJ AVEC REENCL (#253:1EC177)) | i : 18 (DEPART EN INDISP (4217:IEC208))
| : 19 (DEPART EN ESSAL ($263:IEC178)) | [ ¢ 19 (SURINTENS. PHASE (#227:IECZ10))
120 () [~ & 20 (SURINTENS.HOMO (#229:IEC211))
1+ 21 (T, RESIST. INST. (#270:IEC180)) | [ : 21 (DISJ AVED REENCL (#181:IEC212))
IEC148)) | 122 () [ : 22 (DISJ AVEC REENCL (#181:IEC213))
IECIS0)) | 123 () [~ : 73 (DEPFRT EN ESSAL (#175:1EC214))
A1) | : 24 () 24 ()
IEC152)) | 125 () [+ 25 (T. RESIST. INST. (#130:IEC216))
IECIS3)) | 1 : 26 (DEPART EN INDISP (#264:IECISS))| 1 : 26 ()
[EC154)) | I : 27 (SURINTENS. PHASE (#265:IECISE))| .1 : 27 ()
1 2 28 (SURINTENS.HOMD (#269:IECIS7)) | 1 : 28 () Il
IECIS6)) | [ @ 29 (DISJ AVEC REENCL (#235:IEC188))| 1 : 29 ()
[~ : 30 (DISJ AVEC REENCL (#235:IEC183)) | .1 : 30 (DEPART EN INDISP (#176:IEC221))
]

The RTU simulator allows to force states (validéhd), and to change values for Al or
counters. The system behaviour will then be exaittyy same as the one triggered when
receiving an analogue message from the RTU.
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Replay a Session or an Incident

The simulation session, and any incident, can biewed later using the black box recorder,
which can be used to replay an event sequence.

bnreplay.tcl - i =10] %
EN Replay
K b | m | bb | bo [ e etenents
no date rem ouvrage champ niveau libie
a1 1471042006 11:48:29 511 MAGLOVAL  (ORROUY
- |
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