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General

About This User Manual

This User Manual provides the configuration information for the Synchronization control
modules that are part of the PMS Library. The information in this manual is directed towards
the project engineers.

The user should be familiar with the Control IT for AC 800M/C and Operate IT environment.

Document Conventions

Microsoft Windows conventions are normally used for the standard presentation of material
when entering text, key sequences, prompts, messages, menu items, screen elements, and

SO on.

The following conventions are used for the presentation of material:

The words in names of screen elements (for example, the title in the title bar of a
window, the label for a field in a dialog box) are initially capitalized.

Capital letters are used for the name of a keyboard key if it is labelled on the
keyboard. For example, press the ENTER key.

Lowercase letters are used for the name of a keyboard key that is not labelled on the
keyboard. For example, the space bar, comma key, and so on.

Press CTRL+C indicates that you must hold down the CTRL key while pressing the C
key (to copy a selected object in this case).

The names of push and toggle buttons are boldfaced. For example, click OK.
The names of menus and menu items are boldfaced. For example, the File menu.

The following convention is used for menu operations: MenuName > Menultem >
CascadedMenultem. For example: choose File > New > Type.

The Start menu name always refers to the Start menu on the Windows Task Bar.

System prompts/messages are shown in the Courier font, and user responses/input in
boldfaced Courier font. For example, if you enter a value out of range, the following
message is displayed:

Entered value is not valid. The value must be 0 to 30.

You may be instructed to enter the string TIC132 in a field. The string is shown as
follows in the procedure:

TIC132

Variables are shown in italics:
|OPar.Govmode8.value
Faceplate tabs are boldfaced:
AVR Mode handler

Warning, Caution, Information, and Tip Icons

This publication includes Warning, Caution, and Information if/where appropriate to point
out safety related or other important information. It also includes Tip to point out useful hints to
the reader. The corresponding symbols should be interpreted as follows:

3BNP100234-0398 B
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Section 1 Introduction

<& oOpp

Electrical warning icon indicates the presence of a hazard which could result in electrical
shock.

Warning icon indicates the presence of a hazard which could result in personal injury.

Caution icon indicates important information or warning related to the concept discussed
in the text. It might indicate the presence of a hazard which could result in corruption of
software or damage to equipment/property.

Information icon alerts the reader to pertinent facts and conditions.

Tip icon indicates advice on, for example, how to design your project or how to use a
certain function.

Although Warning hazards are related to personal injury, and Caution hazards are
associated with equipment or property damage, it should be understood that operation of
damaged equipment could, under certain operational conditions, result in degraded process
performance leading to personal injury or death. Therefore, comply fully with all Warning and
Caution notices.

Terminology

Table 1 lists terms used in this document and associated with the Process Power Manager 5.
The reader should be familiar with these terms before proceeding further in this user manual.

Table 1 Terminology

Term Description
Name of the connection/integration between Control IT for AC 800M/C and Operate IT.
AC 800M/C The following software packages are included under this name:
Connect - Aspect System for AC 800M/C
- Graphics Object Type Library for AC 800M/C
Aspect A description of some properties of an Aspect Object. Some examples of aspects are
P name, circuit diagram, process display and control logic.
A computer representation of a real object, such as a pump, a valve, an order or a virtual
Aspect Object | object, such as a service or an object type. An Aspect Object is described by its aspects
and these aspects are organized in structures.
Aspect One part of the AC 800M/C Controller Integration product (the other part is the Graphics
s gtem for Type Library for AC 800M/C, see below). Gives access to the controllers AC 800M, AC
A}C/: 800M/C 800C and Advant Controller 250, by mirroring all functions in the controllers and their I/O
to Operate IT Process Portal from Control Builder Professional.
Connectivity Provides the integration between the Operate IT system and a controller or a device
Server capable of sourcing data.

Contingency

An electrical network within the plant consists of at least one load busbar to which loads,
generation and the public grid can be connected. Several of these electrical networks
can exist at the same time within the plant electrical network. Each combination is called
a contingency.

12
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Term Description
Name of the Control Builder M software products. Available in three versions: Control
Control Builder Basic, Control Builder Standard and Control Builder Professional.
Builder M These are fully integrated Windows 2000 Professional / Windows XP applications for
efficient configuration and programming of the ABB controllers AC 800M, AC 800C and
Advant Controller 250.
Control
Builder The powerful programming version of the Control Builder M software.
Professional
Control
Builder The name of the project navigator in the Control Builder M software, which is used to
Project navigate through, create or modify an automation project.
Explorer
Control IT for The name of the collection of ABB hardware and software products for AC 800M/C
AC 800M/C ‘
Control Product name of the ABB network between AC 800M/C controllers, tools and Operator
Network workplaces.
Critical - . : . i .
breaker A breaker the position of which determines the electrical network configuration.
Display A graphical element, which illustrates an object (motor, regulator etc.). In general,
Element clicking on the element will show a faceplate for supervision and control of the object.
Droob mode In this mode the generator is running in manual control, the adjustment of speed is
P operated from operator station by using UP/DOWN keys. Machine behaviour is
(PMS-level) ; .
according to the droop line.
Electrical A combination of components such as load busbars, generators, transformers and
network cables connected electrically. A network contains at least one load busbar.
A configurable type of graphic interface normally used by operators for process
Faceplate .
supervision and control.
Graphics One part of the AC 800M/C Controller Integration product (the other part is the Aspect
Type Library System for AC 800M/C, see above). Graphic aspects such as display elements,
for AC faceplates and dialogs are available for use in Operate IT Workplace. The graphic
800M/C aspects correspond to the types delivered in the Control Builder library.
HSI Human System Interface.
An individual description of the type.
Instance Every instance has the characteristics defined by the type, but each instance has its own
individual behaviour.
I/0 Input / Output signals.
IP Internet Protocol.
Island A network with no connections to the public grid. An Island contains at least power
generation and load components.
Isochronous mode. An automatic mode for the speed governor. This mode is only
ISO mode . . . :
allowed when a machine is not grid connected. For islanded networks, only one machine
(PMS-level) can be “master of frequency”.
IT Information Technologies.
LVS Low Voltage Switchgear.
MCC Motor Control Centre.

3BNP100234-0398 B 13
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Term Description
Manufacturing Message Specification. Specifies the structure of messages used for
industrial communication (manufacturing, process robotics, etc.). This is the application
layer used within MAP (Manufacturing Automation Protocol), a specification for open

MMS communication based on the OSI model.

MMS for AC 800M/C is a protocol used in ABB Control
Network communication.

MVAr mode
A manual setpoint mode for the AVR. An operator must issue the MVAr setpoint.

(PMS-level)

MW mode A manual setpoint mode for the governor. The MW setpoint must be issued by an

(PMS-level) operator.

Objects represent the combination of data and associated procedures (operations that

Obiect can be applied to the data) are represented. Objects represent significant elements or

4 functions in the process control/process automation domain. Combining these objects
creates applications.

OLE Object Linking and Embedding.

OPC OLE for Process Control. The Control IT for AC 800M/C software contains an OPC
Server for AC 800M/C.

The name of the collection of ABB products for daily operation and supervision of an
automated process.

Operate IT . . ) . .
These products provide an environment for different user categories, such as engineers,
operators and maintenance personnel.

P-control / ) ) ) ]

Q-control Automatic setpoint modes for the active/reactive power control scheme of a plant. The

mode PQ control algorithm calculates the MW/MVAr setpoints, which are distributed to the
generators’ governor and AVR.

(PMS-level)

The name of the project or plant navigator in the Operate IT workplace for creating the

Plant . . )

Aspect Objects that are used for assembling the various components of the plant. Can

Explorer ; .
also be used for browsing and searching the structures of the plant.

PMS Power Management System.

PPM Process Power Manager

= The name of the ABB product for local process monitoring and control. The key

rocess . o ) ; . . :

Panel functionality is presentahon_of process qurmatlon (numerical, text or graphical) on local
operator or process panels including functional control keys.

= The name of the ABB product for process monitoring and control. The key functionality is

rocess tation of hi f faceplat tation of trends, and

Portal A presentation of process graphics, usage of faceplates, presentation of trends, an
presentation of alarms.

A hierarchical tree organization of Aspect Objects that describes the dependencies

Structure between the real objects. An Aspect Object can exist in multiple structures, e.g. both in a
functional structure and in a location structure.

An instrument for indication of the “in phase” condition of a reference supply (busbar)

Synchronosc - . S

obe and a synchronizing supply (generator) to determine the correct moment for circuit

P breaker closure.

System A plug-in software package, which provides the Operate IT system with extended

Extension functions and properties.

Type A general description of a unit that defines the behaviour of an individual unit called

Instance. See also Instance.

14
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Section 1 Introduction General

Term Description

An automatic mode for the AVR of a generator. This mode is only allowed when a
machine is not grid connected. For islanded networks, only one machine can be “master
of voltage”.

Voltage mode
(PMS-level)

Related Documentation

Related documentation includes, but is not limited to, the table below. Other ABB 800xA
documentation may also be relevant when configuring an 800xA Process Power Manager.

Table 2 Related Documentation

Document ID Title
3BNP100234-0390 PMS Library 5.6-5 Release Notes
3BNP100234-0391 PMS Library 5.6-5 Circuit Breaker Control
3BNP100234-0392 PMS Library 5.6-5 Generator Control
3BNP100234-0393 PMS Library 5.6-5 Transformer Control
3BNP100234-0394 PMS Library 5.6-5 Loadshedding
3BNP100234-0395 PMS Library 5.6-5 Power Control
3BNP100234-0396 PMS Library 5.6-5 Restart & Reacceleration
3BNP100234-0397 PMS Library 5.6-5 Report Data Collector
3BNP100234-0398 PMS Library 5.6-5 Synchronization
3BSE037410 Administration and Security

Target Audience

This user manual is primarily intended for technical sales personnel, application, system
engineers and maintenance personnel within ABB, external users and customers.

This user manual does not contain last-minute product information and updates which
might affect functionality and/or performance. For information on last revisions, late
changes and restrictions the user shall refer to document Release Notes.

Some graphics have been carried over from previous loadshedding manuals, hence

Windows frames, and aspect names, library versions, etc. might be different than in
current 800xA and PMS version. (e.g. PG2 suffix in aspect names is no longer present,
etc.)

Compatibility

For compatibility with previous versions of the product, refer to the Release Notes.

System Security

The supplier of automation systems, based on PMS libraries, is responsible for the system
integrity and security. We strongly recommend that strict password policies are applied.
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General Section 1 Introduction

be carefully consulted, with special attention given to Security Planning and Security
Configurations for guidelines regarding system security, user authentication, and
password policies and setting up audit trails.

@ Reference is made to document Administration and Security. The whole manual must
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Section 1 Introduction

The synchronization function in the PMS Library is based on the control module type
pmsSNSyncSuperv. The control module supervises up to 15 energized networks and can
provide synchronization across dedicated circuit breakers (synchronize-able breakers)
interacting with relevant breakers, generators and synchronizing equipment (e.g. ABB
Synchrotact).

The synchronization feature interacts with control modules from other libraries:
o pmsTopologyDet (pmsMatrixLib)
e pmsCBSynchM (pmsCBLib)
o pmsGenM (pmsGenlLib)

The synchronization feature can handle up to:
e 10 synchronize-able circuit breakers
e 15 generators participating in synchronization

e 15 subnetworks

3BNP100234-0398 B 17



Section 2 Function

2.1 General

The pmsSNSynchSuperv module collects synch requests from synchronize-able circuit
breakers, provides selection of relevant generators and subsequently interacts with a
synchronizing devise to initiate synchronization across the selected circuit breaker.

The synchronization process requires the voltage level, frequency and phase on both sides of
the circuit breaker to be equal before the breaker is allowed to close. To achieve
synchronization, one side of the circuit breaker (defined as the variable side, U-Var) is
adjusting the voltage and frequency, by means of a participating generator, to be the same as
the voltage and frequency on the other side of the circuit breaker (defined as the reference
side, U-Ref).

A typical synchronization process is based on the following field equipment:
e Synchronizing device, e.g. ABB Synchrotact
e Circuit breaker selection relays
e Generator selection relays or external selection code

e U-Var/U-Ref exchange relay

2.2 Features

2.2.1 Network determination

The control module pmsTopologyDet supervises the network configuration of the plant
and determine the contingencies that are energized, based on the feedback position
of the critical breakers.

2.2.2 Selection relays for Circuit Breakers

Up to 10 circuit breakers can be interfaced with one pmsSNSyncSuperv control
module. The following interactions are provided to the operator:

o activation of circuit breaker selection relay

o feedback monitoring from the selected relay

2.2.3 Frequency and Voltage measurements

The frequency and voltage measurements from the U-Var and U-Ref side of the circuit
breaker can be monitored and validated compared to the network determination. If
there are inconsistencies (e.g. spurious powered bus or spurious dead bus), alarms
will be raised and the synchronization process will be cancelled.

2.2.4 Selection relays for Generators

Up to 15 generators can be interfaced with one pmsSNSyncSuperv control module.
The following interactions are provided to the operator:

o activation of generator selection relay(s)

o feedback monitoring from the selected relay(s)
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Section 2 Function Features

2.2.5 Exchange relay for U-Var/U-Ref side

When synchronizing two island networks, the pmsSNSyncSuperv control module can
detect if it is required to activate a relay for interchanging the measurements from the
variable/reference side of the circuit breaker, so that it will correctly be applied to the
synchronizing device. The following features are supported:

e automatic activation of exchange relay

¢ feedback monitoring from the exchange relay

2.2.6 Signal interface with Synchronizing Device

The pmsSNSyncSuperv control module can monitor the signal interface to/from the
synchronizing device for proper response throughout the phases of the
synchronization. The following signals are supported:

2.2.6.1 Feedback signals from the Synchronizing device:
e Local/Remote point of control (the device is in Local or Remote control)
e Ready (the device can be started)
e Operate (the device has started)
e Error (the device has a failure)
2.2.6.2 Command signals to the Synchronizing device:
e Start (the device is requested to begin the synchronizing operation)
e Stop (the device is requested to terminate the synchronizing operation)

o Parameter sets (the device is requested to activate a predefined parameter set,
depending on the characteristics of the selected generator(s))

2.2.7 Governor/AVR mode handling for Generators

When a generator is selected on the U-Var side of the circuit breaker, it will participate
in the synchronization process by adjusting the frequency and/or voltage of the
variable side. The control module pmsSNSyncSuperv will influence the modes of the
governor and AVR in the following way:

e The selected generator(s) will be set in droop mode for governor and droop
mode for the AVR, to receive the raise/lower pulses according to the
adjustments dictated by the synchronizing device.

e The generators that run parallel to the selected machine(s) are setin MW mode
for the governor and PF mode for the AVR, to avoid MW/MVAr transfer between
the generators.

e After the synchronizing session is completed, all governors and AVRs will return
to their previous modes.

The pmsSNSyncSuperv module does not check if the previous modes are viable for the
new electrical contingency. For example; one should not reinstate ISO mode in if a
connection to Grid has been established. This is done by the pmsCMM (Central Mode
Manager) found in both pmsPQSmaliLib and pmsPQLargeLib.

2.2.8 Status indication for synchronization in progress and for U-VAR/U-REF side

The control module pmsSNSyncSuperv will provide an indication that the
synchronization sequence is in progress and it will also present the identity numbers
of the variable and reference side of the selected circuit breaker.
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Synchronizing device Section 2 Function

2.2.9 Time-out of synchronization session

The duration of the synchronization session is compared to a configurable time-out
setting and when the period has elapsed, the control module pmsSNSyncSuperv will
raise an alarm and cancel the software sequence.

2.2.10 Alarm & Event handling during the synchronizing process

Critical operational changes that affect the synchronization sequence are recorded
and presented in Alarm and Event lists.

2.2.11 Optional direct operation of the synchronization sequence

The module pmsSNSyncSuperv automatically controls the interaction with the
pmsCBSyncM and the pmsGenM control modules at certain steps of the
synchronization software sequence. Alternatively, there is an option to allow direct
operation of all the necessary steps (i.e. select a circuit breaker, select the
generator(s), start or stop the synchronization device, etc.).

2.3 Synchronizing device

The synchronizing device is an essential equipment for the synchronizing process with
facilities for:

e measuring voltage, frequency and phase angle on both sides of a circuit breaker

e increase/decrease output commands for adjusting the voltage and frequency of one
side of the breaker (U-Var) against the other side (U-Ref)

e synchro-check relay for safe closure operation of the circuit breaker
e close relay for direct closure of the circuit breaker
e monitoring signals for status and operation of the synchronization process

¢ local panel with facilities for manual operation (e.g. push-buttons, synchronoscope,
measurement instruments)

2.4 Circuit breaker selection relays

Selection relays are required when multiple circuit breaker closure is supported by the same
synchronizing device. A panel shall provide selector switches and relays for routing the proper
U-Var/U-Ref measurements from each selected breaker to the synchronizing device. It should
be possible to activate the relays both locally (by selector switches) and remotely (via the
control system).
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Section 2 Function Generator selection relays

2.5 Generator selection relays

If a selection of multiple generators shall receive increase/decrease commands for voltage
and frequency adjustments, selection relays or external selection (routing) code is required to
direct the commands to the correct AVR(s) and Governor(s). The generators may be selected
from a list of available generators presented in the faceplate of pmsSNSynchsuperv.

A panel with selector switches and relays, or external selection code, must be configured to
route the increase/decrease commands to the proper generator(s). It should be possible to
activate the relays, or external selection code, both locally and remotely.

> < Close permissive
pmsCBSyncM ! \
P U-VAR / U-REF exchange |
< yd |
)/ | |
! f U-REF
I
pmsSNSyncSuperv | | U-VAR
[ /7
y A ~ »Start Sync
> »Stop Sync SYNC PANEL
Device
pmsGenM < Sync Ready ( )
< < Sync Operate
< Sync Remote
g
]
E
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Figure 1 Overview of the synchronization system
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U-Var/U-Ref exchange relay Section 2 Function

2.6 U-Var/U-Ref exchange relay

When the selected circuit breaker is connecting two energized busbars (e.g. a bus-coupler)
where either side can be the U-Var or U-Ref, a relay is normally installed for exchanging the
reference and variable side. The purpose of the exchange relay is to swap the measurements
applied to the synchronizing equipment, depending on the side of the bus that the selected
generator(s) is connected to.

The circuit breaker must be closed, automatically or manually, through the synchronizing
device. The close command output must always be routed through a synch-check relay.

In the case of an automatic closure, the synchronizing device shall pass the command
to the synch-check relay automatically which subsequently releases the command to
close the breaker when frequency, voltage and phase-angle match, i.e. a synchro-check
function.

For manual synchronization, the synchronizing device will receive a manual close
release request. The signal is passed to the synch-check relay which releases the close
command at the right moment, closing the breaker when voltage, frequency and phase-
angle match.

22 3BNP100234-0398 B



Section 3 Matrix library

3.1 General

All PMS library features depends on live network determination. This is provided by the
following modules in pmsMatrixLib:

e pmsBusCon

o Creates a digital representation of a de-energized electrical plant
configuration.

e pmsTopologyDet

o Combines the de-energized plant interpretation with actual critical breaker
status and thus provides a digital representation of energized networks.

3.2 Introduction pmsBusCon

The pmsBusConn module detects the de-energized electrical plant configuration based on
user input derived from the single line diagram. The input is done via faceplate.

The digital representation of the single line diagram is available to the pmsTopologyDet
module via MatrixIndex, a structured data type for up to 160 circuit breakers.

; |'pmsE5u5Cnrt_n- |
Resst
l Maicielend

Figure 2 Control module pmsBusConn

Table 3 Parameter configuration for pmsBusConn control module

Parameter Direction Significance
Reset Input IN: Clear index numbers, output Matrixindex is cleared when TRUE
Matrixindex | Output OUT: Calculated index numbers, represents the de-energized electrical plant
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Detailed Engineering Section 3 Matrix library

3.3 Detailed Engineering

3.3.1 Network determination

As an example we shall configure the simple single line diagram shown below

PBB1 PBB2
[ PBB3 ] [ PBB4 ] [ PBB5 ] [ PBB6 ]

CB1 CB3 CB4 CB5 CB6
CB7
Busbar A Busbar B
~ usbar

LBB1 LBB2

Figure 3 Simple single line diagram
1. Assign numbers to the single line diagram with labels according to the following rules:

a. Assign generators and grid connections to the available 35 PBB identifiers. PBB1 to
PBB4 is reserved for the grid connections if necessary. E.g. if there is only one grid
connection, it must be assigned to PBB1, PBB2 is then first generator, and so on.

b. Assign busbars to the available 35 LBB identifiers. Single loads, substation types,
generators and grids must be directly connected to the load busbars.

c. Critical breakers interconnect identified PBBs and LBBs shall have identities starting
from CBO01 up to maximum CB160.

2. Instantiate pmsBusConn and pmsTopologyDet.
3. Use the faceplate of the pmsBusConn, to enter busbar numbers that each CB interconnects.

a. According to Figure 2 the bus-coupler CB7 interconnects LBB1 and LBB2. Enter this
into the faceplate of pmsBusConn, as shown in Figure 4.

g Index_LS: Faceplate PG2 i
@ L @\ Index 15
~/ —~/
Matrix | Matrix |
csor  Jiso1  -lpeBo1 =3 cBor|ieBo1  <|pssor <[4
802 [1BBO2  ~+|PBB02 - 802 |IBB02 ~PBBO2 =
c803 |BBO1  ~ljpBBO3 = c8o3 [iBBO1  xlPBBO3 =]
804 [LBBO1  ~|pBBO4 = CB 04 BBO1  x|pBBO4 |
c805s [LBBO2  ~|PBBOS - CB 05 BB0O2  ~|PBBOS  *
CB06 [LBBO2  ~|PBBO6 - CB 06 BBO2  x|jpBBO6 -
807 |IBBO1  -|iBBOZ |- CB 07 BBO1  ~|LBBO2 -
cBog | = cBos | || =
LBBO3
B9 | =l Bo4 3 Bo9 | =l H 5l
B10 | ~||LBBOS ik cB10 | =l i vi
LBBO6 — =
tg%; Confirm l Confirm Cancel
LBB09
LBB10 =
R B R e | 2l [ =l pad

Figure 4 pmsBusConn faceplate
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The digital representation of the de-energized electrical plant configuration available from
pmsBusCon on output parameter Matrixindex. The datatype is CBIndex.

Table 4 Parameter configuration for matrix index numbers (CBIndex)

Parameter Parameter direction Description
CBIndex.CB001_Index1 Input Matrix number Index1 for CBO1
CBIndex.CB001_Index2 Input Matrix number Index2 for CBO1
CBIndex.CB002_Index1 Input Matrix number Index1 for CB02
CBIndex.CB002_Index2 Input Matrix number Index2 for CB02

Matrix numbers Index1,2 for CB03-CB159

CBIndex.CB160_Index1 Input Matrix number Index1 for CB160

CBIndex.CB160_Index2 Input Matrix number Index2 for CB160

The Matrixindex needs to execute once to be established. It is thus sufficient to execute
Q pmsBusCon on demand as long as the CBIndex variable is cold made retain.

Some users choose to hardcoding established Matrixindes data.
ﬂ Matrix indexes shall not be changed online, but requires a warm download.
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Introduction pmsBusCon Section 3 Matrix library

3.4 Introduction pmsBusCon

The pmsTopologyDet module reads the de-energized network representation and combine it
with circuit breaker positions to determine existing energized network topologies (i.e.
contingencies).

~ pmzTopologyDet
Enable NetTopology
CElndex

icB

NetSize

Figure 5 Control module pmsBusConn

Table 5 Parameter configuration for pmsBusConn control module

Parameter Direction Significance
Enable Input IN: Execute module when TRUE
CBIndex Input IN: Structured datatype, input from pmsBusCon output MatrixIndex
iCB Input IN: Structured datatype, contains critical breaker status
NetSize Input IN: Setting to avoid unnecessary code execution, can reduce cyclic load
NetTopology | Output OUT: Digital representation of momentary live network topologies
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Section 3 Matrix library Detailed Engineering

3.5 Detailed Engineering

3.5.1 Network supervision

Energized electrical topologies are supervised by monitoring critical breaker status via the iCB
parameter. The feedback signals are BoollO data types and can be connected to digital input
signals. This parameter is a structured data type with the feedback signals (i.e. Cl, OI, SP and
LO) for up to 160 circuit breakers.

Table 6 Parameter configuration for critical breaker position (iCB)

Parameter Direction Description
iCB.CB001.CI Input CBO01 feedback signal “closed”
iCB.CB001.0I Input CBO01 feedback signal “open”
iCB.CB001.SP Input CBO01 feedback signal “test/racked-out”
iCB.CB001.LO Input CBO01 feedback signal “lock-out”
iCB.CB002.CI Input CB02 feedback signal “closed”
iCB.CB002.0I Input CB02 feedback signal “open”
iCB.CB002.SP Input CBO02 feedback signal “test/racked-out”
iCB.CB002.LO Input CBO02 feedback signal “lock-out”

Input CB03-CB159 feedback signals
iCB.CB160.CI Input CB160 feedback signal “closed”
iCB.CB160.0I CB160 feedback signal “open”
iCB.CB160.SP Input CB160 feedback signal “test/racked-out”
iCB.CB160.LO Input CB160 feedback signal “lock-out”
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Detailed Engineering

Section 3 Matrix library

The breaker is considered closed if feedback is according to Table 7.

Table 7 Feedback signals for a critical breaker position (iCB)

Parameter

Direction

Value Description

iCB.CBxxx.Cl.Value

Input

true This signal monitors the closed position of the breaker. The
limit switch for the closed indication of the breaker must report

that there is a confirmed “closed” position.

iCB.CBxxx.0Ol.Value

Input

false This signal monitors the open position of the breaker. The
limit switch for the open indication of the breaker must report

that there is no confirmed “open” position.

iCB.CBxxx.SP.Value

Input

true This signal monitors if the breaker is in service. A feedback
signal from the breaker must report that the breaker is not

“racked-out” and not in “test” position.

iCB.CBxxx.LO.Value

Input

false This signal monitors if the breaker is tripped. A feedback
signal from the breaker must report that the breaker does not

receive a trip command from a “lock-out” relay.

Loadshedding requires fastest possible critical breaker status update. We thus recommend
that relevant 1O is connected directly to the iCB structure, or via fast executing external code

in case two physical breakers are combined into one critical breaker.

The output of pmsTopologyDet is made available to other PMS functions, via the output parameter
NetTopology. This parameter is a structured data type which contains the topology of all 35 possible
subnetworks, as shown in Table 8.

Table 8 Parameter configuration for network topology (NetTopology)

Parameter Parameter Description
direction
NetTopology.PBB01 | Input Number for the subnetwork that the PBB01 belongs to.

Input Similar numbers for PBB02-PBB34.

NetTopology.PBB35 | Input Number for the subnetwork that the PBB35 belongs to.

NetTopology.BB0O1 Input Subnetwork number of switchgear BBO1.
Similar numbers of switchgear for BB02-BB34.

NetTopology.BB35 Input Subnetwork number of switchgear BB35.

CB_opened Output Parameter is set to true for one scan when one of the critical breakers
is tripped.

RefreshNet Output Parameter is set to true for one scan when one of the critical breakers
changes its position.

NoActiveSN Output Number of active subnetworks in the plant.
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Section 4 Synchronization library

4.1 General
The synchronization library, pmsSNLib contains the following control modules:
e pmsCBSN — multiplexing interface for up to 10 synchronize-able circuit breakers
o pmsGenSN — multiplexing interface for up to 15 generators
e pmsSNSyncSuperv — main control module for synchronizing supervision

e pmsSimSynchrotact — simple control module simulating ABB Synchrotact interaction

4.2 Introduction — pmsCBSN

The pmsCBSN control module is handling the interface from up to 10 circuit breaker modules
pmsCBSyncM. A block presentation of the module is shown in Figure 6. The parameters are
briefly described in Table 9.

prma CESN
CBSNParl 1  CBESNParOi=
CBSNParl 2 Index =
CEBSNParl_3 Count:=
CESNParl_4
CBSNParl_5
CESNParl_6
CESNParl_7
CESNParl_8
CESNPar_9

ke
g
g
a

Figure 6 Control module pmsCBSN

Table 9 Parameters for pmsCBSN control module

Parameter Direction Description

CBSNParl_1... Input Each input parameter is a structured data type for receiving the

CBSNParl_10 components of CBSynPar from 10 different pmsCBSyncM control
modules.

CBSNParO Output A structured data type for filtering one of the 10 incoming
CBSNParl_1...CBSNParl_10 data.

Index Output The identity number for the selected pmsCBSyncM control module.

Count Output The count number of the selected pmsCBSyncM control modules.
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4.3 Detailed Engineering — pmsCBSN

The con

trol module pmsCBSN multiplexes data from up to 10 different pmsCBSyncM control

modules. The features of the pmsCBSN module are:

4.3.1 Parameters C

Parameters CBSynPar from 10 pmsCBSyncM control modules

The parameters CBSynPar from up to 10 different pmsCBSyncM modules can be
processed with one pmsCBSN control module.

Index number from the selected pmsCBSyncM module

Index number (configured for each pmsCBSyncM control module) of selected circuit
breaker for synchronization, is an output from the pmsCBSN control module.

Count number of the selected pmsCBSyncM modules

When more than one circuit breaker is selected for synchronization, the count number
will be calculated by the pmsCBSN control module.

BSynPar from 10 pmsCBSyncM control modules

The output parameter CBSynPar of the circuit breaker module shall be interconnected to the
input CBSynPar of the pmsCBSN control module.

Wh

en more than one circuit breakers are interfaced by the same synchronization

module, the CBSNParl_1... CBSNParl 10 must be utilized to collect the data from the
different breakers. Depending on the selected breaker, the output parameter CBSNParO

will

contain the data from one of the relevant CBSNParl_1... CBSNParl_10 inputs.

Table 10 Parameters pmsCBSNParl_1... pmsCBSNParl_10

Parameter

Description

CBSNParl_1.MBBA

Input from 1%t circuit breaker -
Bus bar configuration number for the variable side of the circuit breaker.

CBSNParl_1.MBBB

Input from 1%t circuit breaker -
Bus bar configuration number for the reference side of the circuit breaker.

CBSNParl_1.SyncType | Input from 1%t circuit breaker -

Configuration number for the circuit breaker (generator, grid, network).

CBSNParl_1.Synindex

Input from 1%t circuit breaker -
Configuration number for the circuit breaker Index.

Input from circuit breakers 2 — 9.

CBSNParl_10.MBBA

Input from 10%" circuit breaker -
Bus bar configuration number for the variable side of the circuit breaker.

CBSNParl_10.MBBB

Input from 10%" circuit breaker -
Bus bar configuration number for the reference side of the circuit breaker.

CBSNParl_10.SyncType | Input from 10™ circuit breaker -

Configuration number for the circuit breaker (generator, grid, network).

CBSNParl_10.SyniIndex | Input from 10™ circuit breaker -

Configuration number for the circuit breaker Index.

30
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4.3.2 Index number from the selected pmsCBSyncM module

The output parameter Index shall present the identity number of the selected breaker
(pmsCBSyncM:Index). This output is not required to be further connected to another software
module. It can be used for information and validation of the application configuration.

Q When more than one circuit breaker is selected, the parameter Index will show value -1.

4.3.3 Count number of the selected pmsCBSyncM modules

The pmsCBSN control module is monitoring how many circuit breakers are being selected for
the synchronization process. This is reflected in the output parameter Count. This output is not
required to be further connected to another software module.

Q When Count >1, the synchronization process will be cancelled.

4.4 Introduction — pmsGNSN

The pmsGNSN control module is handling the interface from up to 15 generator modules
pmsGenM. A block presentation of the module is shown Figure 7. The parameters are briefly
described in Table 11.

pmsERSH
GNSN Par. 1 GNSNParD i=-
GNSN Parl 2 Counti=

Figure 7 Control module pmsGNSN

Table 11 Parameters for pmsGNSN control module

Parameter Direction Description

GNSNParl_1... Input Each input parameter is a structured data type for receiving the

GNSNParl_15 components of GNSynPar from 15 different pmsGenM control
modules.

GNSNParO Output A structured data type for filtering one of the 15 incoming
GNSNParl_1...GNSNParl_15 data.

Count Output The count number indicates how many pmsGenM control modules
are selected.
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4.5 Detailed Engineering — pmsGNSN

The control module pmsGNSN works as switchboard function for processing the data from up
to 15 different pmsGenM control modules. The features of the pmsGNSN module are:

- Parameters GNSynPar from 15 pmsGenM control modules

The parameters GNSynPar from up to 15 different pmsGenM modules can be
processed with one pmsGNSN control module.

- Count number of the selected pmsGenM modules

The count number will be calculated by the pmsGNSN control module. This will
indicate the number of generator sets that have been selected to participate in the
synchronization process (refer to Figure 12).

4.5.1 Parameters GNSynPar from 15 pmsGenM control modules

The output parameter GNSynPar of the generator module shall be interconnected to the input
GNSynPar of the pmsGNSN control module.

When more than one generators are interfaced by the same synchronization module,
the GNSNParl_1...GNSNParl_15 must be utilized to collect the data from the different
generators. Depending on the selected generator, the output parameter GNSNParO will
contain the data from the relevant GNSNParl_1...GNSNParl_15 inputs.

Table 12 Parameters pmsGNSNParl_1... pmsGNSNParl_15

Parameter Description
GNSNParl_1.GenIDFB.Gen1 Input from 1% generator - Index of selected generator
GNSNParl_1.SyncUnavailable.Gen1 Input from 13t generator - Available flags for participation.

Input from generators 2 - 14.

GNSNParl_15.GenIDFB.Gen15 Input from 15" generator - Index of selected generator.

GNSNParl_15.SyncUnavailable.Gen15 Input from 15" generator - Available flags for participation.

4.5.2 Count number of the selected pmsGenM modules

The pmsGNSN control module is monitoring how many generators have been selected for the
synchronization process. This is reflected in the output parameter Count. This output is not
required to be further connected to another software module. It can be used for information
and validation of the application configuration.
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4.6 Introduction — pmsSNSynchSuperv

The pmsSNSyncSuperv control module is included in the pmsSNLib library. A block
presentation of the control module is shown in Figure 8.

- S

Figure 8 Control module pmsSNSyncSuperv

Table 13 Parameters of the control module pmsSNSyncSuperv

Parameter

Direction

Significance

Name

Input

Name of the object (e.g. synchronizing equipment tag).

With the name upload tool of the process portal, this property will
be used for identifying the object in the 800xA system. The name
will be used for grouping the alarms and events and identifying the
faceplate of an object. The name must be unique in the project.
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Parameter Direction Significance

Description Input Description of the object (e.g. synchronizing cabinet information).

With the name upload tool of the process portal, this property will
be used for identifying the object in the 800xA system.

EvSeverity Input Event severity. The event severity can be used for filtering the
event list. Range 1-1000.

AlSeverity Input Alarm severity. The alarm severity can be used for filtering the
alarm list. Range 1-1000.

Class Input Alarm and Event Class. This parameter can be used for grouping
objects to appear in separate alarm/event lists. Range 1-9999.

Enable Input If TRUE the control module is executed.

NetTopology Input Structured parameter: Network Configuration Matrix from
pmsTopologyDet.

iMV_Freq Input Measurements for busbar frequency on both sides of the circuit

breaker. This parameter is a structured data type.

iMV_Volt Input Measurements for busbar voltage on both sides of the circuit
breaker.

This parameter is a structured data type.

PBO01...PB15 Input Power Bus bar type identification for the network determination.
1 = Generator, 2= Grid.
NOTE: Only PBO1 and PB02 can be assigned with value = 2.

IO_Input Input Input signals for monitoring the status and feedbacks from the
Synchronizing equipment and the field relays.

CB_ID Input Identity assignment for the CBs monitored by the Synchronizing
equipment.
GNSynPAr Input Interface from Generator control module.

Interface input signals received from pmsGenM module (Index,
unavailable, etc.) This parameter is a structured data type.

CBSynPar Input Interface from Circuit Breaker control module.

Interface input signals received from pmsCBSyncM module (mode
set, etc.). This parameter is a structured data type.

ExtPar Input External parameters for application interaction. With this
parameter it is possible to block the participation and the selection
of the generator. The parameter set utilized by the synchronization
equipment, depending on the generators participating in the
synchronization process, can be defined using this parameter.

ParamSet Input Assignment of the parameter set utilized by the synchronization
equipment, depending on the generator participating in the
synchronization process.
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Parameter Direction Significance

MaxNoGenSelection | Input Assignment of the maximum number of generator sets that are
allowed to participate in adjusting of frequency/voltage, on the
Variable side of a network circuit breaker, during the
synchronization process.

FreqLowLimit Input Frequency low limit value for spurious dead or powered bus
condition.

VoltLowLimit Input Voltage low limit value for spurious dead or powered bus
condition.

SynCfgPar Input Configuration parameter for selection relays time-out settings and

circuit breaker names for event messages.

SelectedGen Output Indication of the generators that have been selected to participate
in the synchronization process from the pmsSNSyncSuperv
faceplate tab Main.

SynGNPAr Output Interface to Generator control module.

Interface output signals send to the pmsGenM module (mode set,
etc.) This parameter is a structured data type.

SyncOperation Output Indication that the synchronization control module is initiated and
interacting with the Synchronizing equipment.

SynCBPar Output Interface to Circuit Breaker control module.

Interface output signals sent to the pmsCBSyncM module
(operate, cancel, etc.) This parameter is a structured data type.

UREF Output Indication of the busbar identity being the Reference side during
the synchronization process.

UVAR Output Indication of the power busbar identity being the Variable side
during the synchronization process.

IO_Output Output Output signals for commands to the Synchronizing equipment and
the field relays.

ﬂ For the spurious dead or powered bus detection to work, it is necessary that both limits
FregLowLimit and VoltLowLimit have a value unequal zero. If any of them are equal zero no
test or restrictions for starting synchronisation are made.
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4.7 Detail

ed Engineering

4.7.1 Selection relays for Circuit Breakers

The control module pmsSNSyncSuperv can supervise up to 10 circuit breaker relays for
selection in the synchronization process. Each relay must be assigned with an identity number
matching the Index parameter of a pmsCBSyncM circuit breaker module.

The circuit breaker relay identities are configured via the CB_ ID parameter. This parameter is
a structured data type and receives up to 10 index numbers (one index number per
pmsCBSyncM control module), as shown in Table 14.

Table 14 Identity (index) for circuit breaker relays

Parameter Description
CB_ID.CB1 Circuit breaker index number for 15t CB in synchronization scheme.
CB_ID.CB2 Circuit breaker index number for 2"¢ CB in synchronization scheme.
CB_ID.CB3 Circuit breaker index number for 3" CB in synchronization scheme.
CB_ID.CB4 Circuit breaker index number for 4" CB in synchronization scheme.
CB_ID.CB5 Circuit breaker index number for 5" CB in synchronization scheme.
CB_ID.CB6 Circuit breaker index number for 6" CB in synchronization scheme.
CB_ID.CB7 Circuit breaker index number for 7" CB in synchronization scheme.
CB_ID.CB8 Circuit breaker index number for 8" CB in synchronization scheme.
CB_ID.CB9 Circuit breaker index number for 9" CB in synchronization scheme.
CB_ID.CB10 Circuit breaker index number for 10" CB in synchronization scheme.

v

The CB_ID is used as a cross-reference between the parameter Index of a
pmsCBSyncM circuit breaker module and the corresponding selection relay.

36
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4.7.2 Operator interface for Circuit Breaker selection

The faceplate view of the pmsCBSyncM control module type has two command buttons to
start/stop the interaction with the pmsSNSyncSuperv module. When the button for initiating
synchronization is operated, as shown in Figure 9, the input parameter CBSynPar.Synindex
shall receive the corresponding Index assigned to the pmsCBSyncM module. If this number is
equal to one of the CB_ID components (e.g. CB_ID.CB?7), the relevant component from the
10_Output parameter will be activated (e.g. IO_Output.CB7.Value). The output represents the
request to energize a selection relay for the corresponding circuit breaker

b Synchronization ; Faceplate PG2 M= E3
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.
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Figure 9 Synchronizing interaction from pmsCBSyncM faceplate and Main tab

Table 15 Synchronizing interaction from pmsCBSyncM faceplate and Main tab

Field Item Description
1 Push-button Button to initiate the synchronization request
2 Push-button Button to cancel (terminate) the synchronization request
3 Status box Indication that the circuit breaker selection relay is activated

The feedback from activating a circuit breaker relay must be received via the parameter
IO_Input.CB1 ...CB10 (i.e. one digital input for each circuit breaker relay). If the
feedback is not received within a configurable time-out setting, the control module

pmsSNSyncSuperv will raise an alarm and the synchronization sequence will be
cancelled. The time-out value is configured via the parameter SynCfgPar.SelCBTO and
it is common for all the circuit breaker selection relays.

It is possible to change the descriptions (tag names) of the circuit breakers relays. This
configuration is done via the tab Edit >Selection >CB Names from the extended
faceplate view, as shown in Figure 10. A description must be entered in the text field

followed by pressing the ENTER key. To hide a certain circuit breaker selection relay,
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the corresponding text must be deleted and the field shall be left empty. A user with
Application Engineer role can perform this configuration.

The configuration of the circuit breaker relay names is saved in the General Properties
aspect of the pmsSNSyncSuperv object type in 800xA. It is important to take a backup
of this aspect (e.g. by using the Import/Export tool from the 800xA Plant Explorer) after
completing the configuration, in case there is a need to restore the settings.
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%

~ @ o s N
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Figure 10 Faceplate tab Edit - CB Names

Table 16 Faceplate configuration for text description of circuit

Field Indication Item Description

1 CB Names Drop-down menu When the option CB Names is selected the faceplate
will show the text description input fields for the circuit
breakers.

2 CB text 1...CB text 10 | Text input fields Text description. Empty field hides the CB Name from
the faceplate tab Main.

When the configuration parameter SynCfgPar.DirectSyncOperation is true, the circuit breaker
selection relays can be activated via check-boxes in the pmsSNSyncSuperv faceplate tab
Main, as shown in Figure 11. This configuration is intended as an alternative operation
method, where the pmsSNSyncSuperv control module is independent from the pmsCBSyncM
and pmsGenM modules. The synchronization process will be executed according to the
manual interaction from the faceplate buttons and not by the automatic sequence.
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Figure 11 Direct circuit breaker selection

Table 17 Faceplate configuration for direct circuit breaker selection

Field Indication Item Description

1 Selection menu | Push-button If SynCfgPar.DirectSyncQOperation = true, from the
selection menu is possible to select or cancel the selection
of a circuit breaker relay.

2 CBtext1...10 | Check-boxes If SynCfgPar.DirectSyncQOperation = true, the selected
check box will activate a circuit breaker selection relay.

¥

When the parameter SynCfgPar.DirectSyncOperation is true, the visibility of the circuit
breaker check-boxes listed in the faceplate tab Main is depending on the entered text via
the tab Edit > Selection >CB Names (Figure 10) from the extended view of the faceplate.

If an input text field is left empty, the corresponding circuit breaker will be hidden from
the listed check-boxes.

After a circuit breaker relay has been selected all the other check boxes will be dimmed.
In order to change the circuit breaker relay selection, first the current selected relay must
be deselected.
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4.7.3 Frequency and Voltage measurements

The control module pmsSNSyncSuperv can supervise the frequency and voltage
measurements from the variable (U-Var) and the reference (U-Ref) side of the circuit
breakers.

The measurements must be configured via the iMV_Freq and iMV_Volt parameters. The
components of the parameters iMV_Freq and iMV_Volt, shown in Table 18 and

Table 19, refer to the busbar identities from the network determination matrix.

Table 18 Parameter configuration for Frequency measurements (iMV_Freq)

Parameter

Description

iMV_Freq.BB01.Value

Frequency measured value from bus PBO1

iMV_Freq.BB02.Value

Frequency measured value from bus PB02

iMV_Freq.BB03.Value

Frequency measured value from bus PB03

Frequency measured values from bus PB04-PB14

iMV_Freq.BB15.Value

Frequency measured value from bus PB15

iMV_Freq.BB16.Value

Frequency measured value from bus LBO1

iMV_Freq.BB17.Value

Frequency measured value from bus LB02

iMV_Freq.BB18.Value

Frequency measured value from bus LB03

Frequency measured values from bus LB04-LB34

iMV_Freq.BB50.Value

Frequency measured value from bus LB35

Table 19 Parameter configuration for Voltage measurements (iMV_Volf)

Parameter

Description

iMV_Volt.BB01.Value

Voltage measured value from bus PBO1

iMV_Volt.BB02.Value

Voltage measured value from bus PB02

iMV_Volt.BB03.Value

Voltage measured value from bus PB03

Voltage measured values from bus PB04-PB14

iMV_Volt.BB15.Value

Voltage measured value from bus PB15

iMV_Volt.BB16.Value

Voltage measured value from bus LBO1

iMV_Volt.BB17.Value

Voltage measured value from bus LB02

iMV_Volt.BB18.Value

Voltage measured value from bus LB0O3

Voltage measured values from bus LB04-LB34

iMV_Volt.BB50.Value

Voltage measured value from bus LB35
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The measurements configured via the parameters iMV_Freq and iMV_Volt provide an
additional check for validating the measurements applied directly (e.g. hardwired) on the
synchronization device. The measurements are compared to the input parameters
FregLowLimit and VoltLowLimit and if a conflict is detected, an alarm will be raised and
the synchronization sequence will be cancelled. The relevant alarms are described in
Table 42 (items 1 and 2).

This function is enabled when the parameter SynCfgPar.DirectSyncOperation is false.

4.7.4 Selection Relays for Generators

The control module pmsSNSyncSuperv can supervise up to 15 generator relays for selection
in the synchronization process. Each generator is defined via the network configuration matrix.
For a generator to be represented as a power source, the value 1 shall be assigned to the
parameters PB01 to PB15, as shown in Table 20.

Table 20 Configuration of generators for network determination

Parameter Description
PBO1 PB01=1, for Generator with Index=1. PB01=2, for 1% Grid.
PB02 PB02=1, for Generator with Index=2. PB02=2, for 2" Grid.
PBO03 PB03=1, for Generator with Index=3
PB04 PB04=1, for Generator with Index=4
PBO05 PB05=1, for Generator with Index=5
PBO06 PB06=1, for Generator with Index=6
PBO7 PBO07=1, for Generator with Index=7
PBO08 PB08=1, for Generator with Index=8
PB09 PB09=1, for Generator with Index=9
PB10 PB10=1, for Generator with Index=10
PB11 PB11=1, for Generator with Index=11
PB12 PB12=1, for Generator with Index=12
PB13 PB13=1, for Generator with Index=13
PB14 PB14=1, for Generator with Index=14
PB15 PB15=1, for Generator with Index=15

The parameters PB01 to PB15 are used as a cross-reference between the parameter Index of
a pmsGenM generator module and the corresponding selection relay.

the voltage/frequency on the variable side of a network breaker in the synchronization
process cannot be higher than the value set for the parameter MaxNoGenSelection.
When the value set for the MaxNoGenSelection parameter (e.g. MaxNoGenSelection =
2) has been reached, as shown in Figure 12, all the other generator check-boxes will be
automatically dimmed, thus restricted from selection.

ﬂ The maximum number of generator sets that can be selected to participate in adjusting
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Figure 12 Faceplate tab Main - Generator selection

Table 21 Faceplate tab Main — Generator selection

Field Item Description

1 Check-box Check mark indication for selection of the participating generators

2 Push button Button for selection or cancel selection of a participating generator

When a generator is selected from the pmsSNSyncSuperv faceplate tab Main, as shown in
Figure 13, (e.g. via the check-box for Generator 1, Generator 2), and the synchronization
process has been started (from Sync. command button), the relevant output from the
10_Output parameter will be activated (e.g./O_Output.Gen1.Value, I0_Output.Gen?2. Value).
This will activate the selection relays for the selected generators. This function is enabled
when the parameter SynCfgPar.DirectSyncOperation is false.
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Figure 13 Faceplate tab Main — Generator selection relay active

Table 22 Faceplate tab GEN selection

Field Item Description
1 Checked mark | Indication for selection of the participating generator(s)
2 Status box Indication that the requested generator selection relay is activated

The feedback from activating a generator selection relay must be received via the
parameter IO_Input.Gen1 ...Gen15 (i.e. one digital input for each generator relay). If the
feedback is not received within a configurable time-out setting, the control module
pmsSNSyncSuperv will raise an alarm and the synchronization sequence will be
cancelled. The time-out value is configured via the parameter SynCfgPar.SelGenTO and
it is common for all the generator selection relays.

It is possible to change the descriptions (tag names) of the generator relays. This
configuration is done via the tab Edit > Selection > Gen Names from the extended
faceplate view, as shown in Figure 14. A description must be entered in the text field
followed by the ENTER key. A user with Application Engineer role can perform this
configuration.

The configuration of the generator relay names is saved in the General Properties
aspect of the pmsSNSyncSuperv object type in 800xA. It is important to take a backup
of this aspect (e.g. by using the Import/Export tool from the Plant Explorer) after
completing the configuration, in case there is a need to restore the settings.
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Figure 14 Faceplate tab Edit— GEN Names
Table 23 Faceplate configuration for text description of generator relays
Field Indication Item Description
1 Gen Names Drop-down menu When the option Gen Names is selected the

faceplate will show the text description input
fields for the generators.

1 GEN text 1...GEN text 15

Text input fields Text description.

The visibility of the generator check-boxes in the faceplate tab Main is depending on the
following conditions:
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4.7.4.1 Network determination

Depending on the physical location of a selected circuit breaker in the plant, the
network determination function will list only the relevant generators in the faceplate.

4.7.4.2 Generator status

The following conditions will cause a generator to become unavailable for selection
and participation in synchronization. The generator will not be listed in the faceplate
tab Main and the configuration check-boxes in the faceplate tab Block will be
disabled.

local point of control for Governor or AVR

mode reset function is active for Governor or AVR
external mode is selected for Governor or AVR
external mode reset is active for Governor or AVR
external dimming of modes for Governor or AVR

external dimming of direct adjust buttons for Governor or AVR

unavailable generators from the interaction with the pmsGenM modules.

Q The parameter GNSynPAr.SyncUnavailable.Gen1...Gen15 will receive the input for the

4.7.4.3 Faceplate configuration

It is possible to block a generator from being visible and/or selectable for
synchronization by using the check-boxes from the faceplate tab Block, as shown in
Figure 15.

The check-box under the column Block Participation will prevent the generator

from being listed in the faceplate. The Governor/AVR modes will not be
influenced by the mode handling functionality described in section 4.7.7.

The check-box under the column Block Selection will list the generator (either
in column A or B, depending on the network determination) but it will appear

dimmed and thus restricted for selection. The governor/AVR modes will be
influenced by the mode handling functionality described in section 4.7.7.

The configuration of the check-boxes must be done prior to the initiation of the

Q synchronization process. A user with Tune permission rights can perform this
configuration.
When the parameter GNSynPAr.SyncUnavailable.Gen1...Gen15 indicates that a certain
generator is unavailable, the corresponding Block Participation check-box will be

automatically selected and dimmed and the Block Selection check-box will be dimmed.

generator check-boxes listed in the faceplate tab Main is depending on the entered text

Q When the parameter SynCfgPar.DirectSyncOperation is true, the visibility of the

via the tab Edit > Selection > GEN Names (Figure 14). If an input text field is left empty,
the corresponding generator will be hidden from the listed option-buttons.
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4.7.4.4 Application logic
It is possible to configure the blocking settings by using the input parameter ExtPar.

o When the input parameter ExtPar.ExtSelBlockGenParticipation is true, the
participation of the generators will be blocked if the respective values from the
parameter ExtPar.ExtCmdBlockGenParticipation.Gen1...Gen15 are set to
true. While ExtPar.ExtSelBlockGenParticipation is true, the faceplate
interaction (Figure 15, field 1) is disabled.

o After the parameter ExtPar.ExtSelBlockGenParticipation returns to false, the
blocking settings will remain to their current values and the faceplate
interaction (Figure 15, field 1) will be enabled.

o When the input parameter ExtPar.ExtSelBlockGenSelection is true, the
selection of the generators will be blocked if the respective values from the
parameter ExtPar.ExtCmdBlockGenSelection.Gen1...Gen15 are set to true.
While ExtPar.ExtSelBlockGenSelection is true, the faceplate interaction
(Figure 15, field 2) is disabled.

o After the parameter ExtPar.ExtSelBlockGenSelection returns to false, the
blocking settings will remain to their current values and the faceplate
interaction (Figure 15, field 2) will be enabled.
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Figure 15 Faceplate tab Block and visibility of generators
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Table 24 Faceplate configuration for blocking the generator selection

Field Indication Item Description
1 Block Participation Check-box | When a check-box is marked, the generator will be hidden from
Gen1...Gen15 the list. The mode change of the governor/AVR will not apply.
2 Block Selection Check-box | When a check-box is marked, the generator will be shown in the
Gen1...Gen15 list, but it will be dimmed. The mode change will still apply.
3 Check-boxes for Check-box | The Gen1 check-box is hidden, because the check-box for Block
generator selection Participation Gen1 is marked.
The Gen4 check-box is dimmed, because the check-box for
Block Selection Gen4 is marked.

When the configuration parameter SynCfgPar.DirectSyncOperation is true, the generator
selection relays can be activated via check-boxes in the faceplate tab Main, as shown in
Figure 16. This configuration is intended as an alternative operation method, where the
pmsSNSyncSuperv control module is independent from the pmsCBSyncM and
pmsGenM modules. The synchronization process will be executed according to the
manual interaction from the faceplate buttons and not by the automatic sequence.
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Figure 16 Direct generator selection

Table 25 Faceplate configuration for direct circuit breaker selection

Field Indication Item Description

1 GEN text 1...15 | Check-boxes If SynCfgPar.DirectSyncQOperation = true, the selected check-box
will activate a generator relay when the synchronization process
is started.
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4.7.5 Exchange Relay for U-Var/U-Ref

The frequency and voltage measurements from the two sides of a circuit breaker are directed
to the synchronizing device. In principle, the variable side (U-Var) and the reference side (U-
Ref) for different types of circuit breakers is defined according to the drawing shown Figure 17.
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Figure 17 U-Var / U-Ref definition

Table 26 U-Var / U-Ref definition

Ref

Circuit breaker

type

Circuit breaker tag

Definition of U-Var/U-Ref

Grid breaker

CB-A, CB-B

The grid side is the U-Ref, the busbar side is the U-Var.

Generator breaker

CB-C, CB-D, CB-E, CB-F
Ref.

The generator side is the U-Var, the busbar side is the U-

Network breaker

CB-G
Ref.

The left/top side is the U-Var, the right/down side is the U-

For network breakers (e.g. bus-couplers), the measurements applied to the synchronization
equipment may need to be interchanged depending on the busbar where the participating
generator(s) is connected. If a generator is physically connected to the side of the breaker
defined as U-Ref, the measurements brought to the synchronizing device need to be
swapped.

The control module pmsSNSyncSuperv will automatically activate the output parameter
10_Output.VarRefEx. Value for connection to an exchange relay, when a generator selected
for synchronization is located on the reference side of a network breaker. This is shown in
Figure 18, where a generator is selected from the faceplate tab Main. When one or more
generators are selected from column B and the synchronization process is started, the
dedicated exchange relay output will be activated.
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Figure 18 Exchange relay activation with GEN selection from B-column

Table 27. Exchange relay activation with GEN selection from B-column

Field Item Description

1 Check-box A selected generator from the A-column will not activate the parameter
10_Output.VarRefEx.Value.

2 Check-box A selected generator from the B-column will activate the parameter
10_Output.VarRefEx.Value.

The feedback from activating the exchange relay must be received via the parameter
10_Input.VarRefEx. If the feedback is not received within a configurable time-out setting,
the control module pmsSNSyncSuperv will raise an alarm and the synchronization
sequence will be cancelled. The time-out value is configured via the parameter
SynCifgPar.SelVarExTO.
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4.7.6 Signal interface with Synchronizing Device
4.7.6.1 Remote, Ready, Operate, Error

The faceplate tab Main presents the status signals from the synchronizing device, as shown in
Figure 19. These digital input signals are configured via the /O_Input parameter of the control
module, as shown in Table 28.
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-Par. Commands
~Sync. Commands
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Figure 19 Faceplate tab Main — Sync device status

Table 28 Parameter configuration for Status signals

Field | Indication Parameter Description
1 Sync 10_Input.SyncReady1.Value | If parameter is TRUE, the sync device is not
Ready operating (i.e. stand-by) and it is ready to be
started.
2 Sync 10_Input.SyncOperate1.Value | If parameter is TRUE, the sync device is operating
Operate (i.e. active) and it can be stopped.
3 Sync 10_Input.Remote.Value If parameter is FALSE, the sync device is in Local
Remote point of control.
4 Sync Error | IO_Input.SyncError1.Value If parameter is TRUE, the sync device is reporting
a failure.

When the synchronizing device is controlled remotely (i.e. /IO_Input.Remote.Value =
true) the synchronizing equipment must be in Auto operating mode thus allowing the

automatic synchronization from a remote location.
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When the synchronizing device is controlled locally (i.e. IO_Input.Remote.Value = false)
or when it reports a failure (i.e. /O_Input.SyncError1.Value = true), the
pmsSNSyncSuperv control module will cancel the software sequence and all selection
relays will be deactivated.

It is possible to change the descriptions (tag names) of the status signals. This

Q configuration is done via the NLS aspect in Plant Explorer under Library Structure >
Preferences & Customizations > pms_NLS > pmsSNLib_PG2 >
NLS_pmsSNLib_PG2, as it is described in Table 29.

The descriptions can be changed from English language to another language by
modifying the text description of the relevant Resource Id.

Table 29 Description configuration for sync device status

No. | Indication NLS Resource (Resource Id) Description

1 Sync Ready | NLSID_pmsReady Text input for Sync Ready status description

2 Sync Operate | NLSID_pmsOperate Text input for Sync Operate status description

3 Sync Remote | NLSID_pmsRemote Text input for Sync Remote status description

4 Sync Error NLSID pmsError Text input for Sync Error status description
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4.7.6.2 Start, Stop

The start and stop command signals to the synchronizing device are issued from the faceplate
tab Main, as shown in Figure 20. The digital output signals are configured via the /O_Output
parameter of the control module, as shown Table 30.

Table 30 Parameter configuration for Start/Stop commands

No Command Parameter Description
1 Start Sync 10_Output.SyncStart. Value When parameter is TRUE the sync device is
requested to start.
2 Stop Sync 10_Output.SyncStop.Value When parameter is TRUE the sync device is
requested to stop.
Em Synchronization : Faceplate PG2 M= B
.(IU:\I\ Synchronization
Main  |siock |
- Status
) Ready © Remote () Parameter Set 1
() Operate () Error () Parameter Set
- A B— Gen. Status—— (B Status
OGENEext1 || () CBtext1
(O GENtext2 || () CBtext2
| || © GEN text 3 () CB text 3
||| ©GENtext4 () CB text 4
() CB text 5
() CB text 6
© CB text 7
() CBtext8
() CB text 9
) CB text 10
~Par. Commands
| Parameter Set 3 j
-Sync. Commands |
69 sync. | Start  Stop |
= E
1
Figure 20 Faceplate tab Main - Commands (Start, Stop)
Table 31 Faceplate configuration for Start, Stop commands
Field Indication Item Description
1 Start Sync icon | Push-button | The Start sync button is enabled for operation when
10_Input.SyncReady1.Value = true, I0_Input.SyncRemote.Value =
true and a circuit breaker selection relay is active.
2 Stop Syncicon | Push-button | The Stop sync button is enabled for operation when
10_Input.SyncQOperate1.Value = true.
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The synchronization sequence is initiated by the pmsSNSyncSuperv control module under the
following conditions.

o A feedback from a circuit breaker selection relay is received and the dead bus
detection function is enabled (refer to parameter set 1 in paragraph Parameter Sets).

e A feedback from a circuit breaker selection relay is received and the start
synchronization command from the pmsSNSyncSuperv faceplate tab Main is issued.

Start command remains active (I0_Output.SyncStart.Value = true) until operate feedback is
received (I0_Input.SyncOperate1.Value = true), confirms that the operation has started.

When the synchronization sequence is initiated, the pmsSNSyncSuperv control module
will automatically issue a stop command when

e A time-out for dead bus detection has elapsed (refer to parameter set 1 in
paragraph Parameter Sets).

e A generator selection is deactivated and the corresponding parameter set is
reset (refer to parameter sets 2-7 in paragraph Parameter Sets).

e The selected circuit breaker has been successfully closed and the
synchronization sequence has ended.

Stop command remain active (I0_Output.SyncStop.Value = true) until ready feedback is
Q received (I0_Input.SyncReady1.Value = true), confirms that the operation has stopped.

The feedback from activating the start and stop commands must be received via the

parameters IO_Input.SyncStart and 10 _Input.SyncStop, respectively. If the feedback is

not received within a configurable time, the control module pmsSNSyncSuperv will raise
an alarm and the synchronization sequence will be cancelled. The time-out value is
configured via the parameters SynCfgPar.SelSyncStartTO (for the Start command) and
SynCfgPar.SelSyncStopTO (for the Stop command).

When the synchronization sequence in progress (/O_Input. SyncOperate1.Value = true),
the selection options (e.g. Generator selection) from the faceplate tab Main are not
available, as it is shown in Figure 21. This is to prevent any selection change while the
synchronization process is in progress.

This function is available when the parameter SynCfgPar.DirectSyncOperation is false.
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Figure 21 Faceplate tab Main — Synchronization in progress
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is done via the NLS aspect in Plant Explorer under Library Structure > Preferences &
Customizations > pms_NLS > pmsSNLib_PG2 > NLS_pmsSNLib_PG2, as it is
described in Table 32. The descriptions can be changed from English language to
another language by modifying the text description of the relevant Resource Id.

Q It is possible to change the descriptions of the start/stop commands. This configuration

Table 32 Tag names configuration for Start/Stop command buttons

No. | Push Button NLS Resource (Resource Id) Description

1 Sync Start NLSID_pmsStartSynchronization | Text input for Sync Start command button

2 Sync Stop NLSID_pmsStopSynchronization | Text input for Sync Stop command button

synchronization Start and Stop commands can be activated from the faceplate, as
shown in Figure 22, as long as the synchronizing device is in remote

(IO_Input. SyncRemote. Value = true), This configuration is intended as an alternative
operation method, where the pmsSNSyncSuperv control module is independent from the
pmsCBSyncM and pmsGenM modules.

ﬂ When the configuration parameter SynCfgPar.DirectSyncOperation is true, the
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Figure 22 Start/stop commands

Table 33 Faceplate configuration for direct start/stop commands

Field Indication Item Description

1 Start Syncicon Push-button If SynCfgPar.DirectSyncOperation = true, the start sync button is
enabled for operation when /O_Input.SyncReady1.Value = true and
10_Input.SyncRemote. Value = true.

2 Stop Sync icon Push-button If SynCfgPar.DirectSyncOperation = true, the stop sync button is
enabled for operation when /O_Input.SyncOperate1.Value = true and
10_Input.SyncRemote. Value = true.
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The synchronization process will be executed according to the manual interaction from
Q the faceplate buttons and not by the automatic sequence.

If the command for stop or start the synchronization process is activated
(I0_Input.SyncStart and 10_Input. SyncStop) and the alarm generated by the absence of
feedback from the synchronizing device is received (refer to the alarm description in
paragraph Alarms) the output commands /O_Output.SyncStart and /O_Output. SyncStop
are automatically reset.

4.7.6.3 Parameter Sets

The synchronizing devices often support different configuration settings (i.e. parameter sets),
depending on the type of generator or generator groups that are selected for the
synchronization process. These settings are a group of values which are stored on the
programmable panel of the device. They affect important parameters of the synchronizing
process, such as the pulse length for frequency and voltage adjustments, the breaker closing
time, etc.

The control module pmsSNSyncSuperv supports 7 different parameter sets and the active
parameter set selection relay is presented in the faceplate tab Main, as shown Figure 23.

The parameter set selection relay activation is included in the components of the /O_Input
parameter, as shown in Table 35.
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Figure 23 Faceplate tab Main - Status (Parameter Sets)

Table 34 Parameter configuration for parameter set indication

Field Indication Item Description
1 Parameter Set 1 10_Input.ParamSet1.Value Indication of status for parameter set 1.
2 Parameter Set 2 ...7 | IO_Input.ParamSet2 ...7.Value | Indication of status for parameter set2 ...7
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The feedback from activating a Parameter Set must be received via the parameters
10_Input.ParamSet1.Value... I0_Input.ParamSet7.Value. If the feedback is not received
within a configurable time-out setting, the control module pmsSNSyncSuperv will raise
an alarm and the synchronization sequence will be cancelled. The time-out value is
configured via the parameters SynCfgPar.SelParamSetTO and it is common for all the
parameter set commands.

The IO_Intput.ParamSet1 is reserved for a dead bus or synchronous net condition,
therefore the value 1 must not be assigned to any generator. The parameter set 1 will
be activated for a configurable time period via the parameter
SynCfgPar.SyncCheck_TO. This setting represents the time period to allow the
synchronizing device to detect a dead bus or synchronous net condition and close the
circuit breaker. When the time period has elapsed and the circuit breaker has not closed,
the control module pmsSNSyncSuperv will continue with the synchronization sequence
and present the list of available generators for selection.

The purpose of activating the parameter set 1 is to request the synchronizing device to check
if the circuit breaker can be closed immediately, without going through the synchronization
process. Such conditions may apply during a dead bus connection to an already energized
network or when the frequency and voltage measurements are within tolerable values.

The synchronizing device is expected to rely on a synchro-check feature for a safe and
reliable closing of the breaker, thus omitting the selection of the generator for measurement
adjustments.

If the synchronizing device does not support the feature of dead bus detection, the parameter
SynCfgPar.SyncCheck_TO must be set to 0d0hOm0sOms and the ParamSet1 will be voided.

The commands to activate the digital output signals for each of the 7 different parameter sets
are included in the components of the /O_Output parameter, as shown Table 35.

Table 35 Parameter configuration for parameter sets

No Item Description

1 10_OQutput.ParamSet1.Value | Activate parameter set 1 selection relay.

10_Output.ParamSet2.Value | Activate parameter set 2 selection relay.

10_Output.ParamSet3.Value | Activate parameter set 3 selection relay.

10_Output.ParamSet4.Value | Activate parameter set 4 selection relay.

10_Output.ParamSet5.Value | Activate parameter set 5 selection relay.

10_Output.ParamSet6.Value | Activate parameter set 6 selection relay.

N | oo |~ w|N

10_Output.ParamSet7.Value | Activate parameter set 7 selection relay.

Configuration of which parameter set shall be activated can be done from application code or
via the pmsSNSyncSuperv control module faceplate tab Main. The pmsSNSyncSuperv
control module can handle single and multiple generator set selection.

The parameter MaxNoGenSelection must be assigned with a dint number corresponding with
the maximum number of generators allowed to participate in the synchronization process. This
feature is relevant for the synchronization of network circuit breakers (i.e. bus coupler).
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It is possible to change the descriptions (tag names) of the parameter set selection

Q relays. This configuration is done via the tab Edit > Selection > Parameter Set from the
extended faceplate view, as shown in Figure 24. A description must be entered in the
text field followed by the ENTER key. A user with Application Engineer role can perform
this configuration.

'
k4 Synchronization : Faceplate PG2 M= E3

N

Synchronization

Edit |
-Selection

—| Parameter Set '|

1 Parameter Set 1
GTG 5A ParamSet

Parameter Set 3

Parameter Set 5

|

|
Parameter Set3 |
Parameter Set 4 |
|
Parameter Set 6 |
|

)
~ @ L s M

Parameter Set 7

p

J

= = £|

Figure 24 Faceplate tab Edit - Parameter Set names

Table 36 Faceplate configuration for text description of generator relays

Field Indication Item Description

1 Parameter Set Drop-down menu | When the option Parameter Set is selected the
faceplate will show the text description input fields
for the parameter sets.

2 Parameter Set 1...7 | Text input fields | Text description.
The configuration of the parameter set relay names is saved in the General Properties
aspect of the pmsSNSyncSuperv object type in 800xA. It is important to take a backup

of this aspect (e.g. by using the Import/Export tool from the Plant Explorer) after
completing the configuration, in case there is a need to restore the settings.

It is possible to identify the generator sets that have been selected to participate in the

Q synchronization process via the pmsSNSyncSuperv control module faceplate tab Main
from the parameter SelectedGen.Gen1...Gen15. This can be used in the application
logic to define the generator selection configuration when the parameter set is selected
from the parameter ExtPar.
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4.7.6.4 Parameter Sets - single generator selection

The configuration, of which parameter set shall be activated, when single generator selection
is applicable, is done via the ParamSet parameter, as shown Table 37. The components
ParamSet.Gen1...Gen15 must be assigned with a dint number 2, 3, 4, 5, 6 or 7. Based on this
number, the corresponding parameter set 2-7 will be activated via the digital output signals
10_Output.ParamSet2.Value ... I0_Output.ParamSet7.Value, when the relevant generator is

selected.
Table 37 Parameter configuration for ParamSet
Parameter Description
ParamSet. TRF Shall not be used.
ParamSet. TRF2 Shall not be used.
ParamSet.Gen1 Parameter set 2-7, when the generator 1 is selected.
ParamSet.Gen2 Parameter set 2-7, when the generator 2 is selected.
ParamSet.Gen3 Parameter set 2-7, when the generator 3 is selected.
ParamSet.Gen4 Parameter set 2-7, when the generator 4 is selected.
ParamSet.Gen5 Parameter set 2-7, when the generator 5 is selected.
ParamSet.Gen6 Parameter set 2-7, when the generator 6 is selected.
ParamSet.Gen7 Parameter set 2-7, when the generator 7 is selected.
ParamSet.Gen8 Parameter set 2-7, when the generator 8 is selected.
ParamSet.Gen9 Parameter set 2-7, when the generator 9 is selected.
ParamSet.Gen10 Parameter set 2-7, when the generator 10 is selected.
ParamSet.Gen11 Parameter set 2-7, when the generator 11 is selected.
ParamSet.Gen12 Parameter set 2-7, when the generator 12 is selected.
ParamSet.Gen13 Parameter set 2-7, when the generator 13 is selected.
ParamSet.Gen14 Parameter set 2-7, when the generator 14 is selected.
ParamSet.Gen15 Parameter set 2-7, when the generator 15 is selected.
ParamSet.NumberOfGrids | Shall not to be used.

MaxNoGenSelection parameter must be set to value 1 indicating that the single
generator selection is applicable in the synchronization process. If the

MaxNoGenSelection is set to a value higher than 1 the parameter set selection from the

parameter ParamSet will not be applicable.

It is possible to externally select the parameter set that needs to be activated by setting

Q the input parameter ExtPar.ExtParamSelection to true and ExtPar.ExtSelectParamSetID
to a dint number 2, 3, 4, 5, 6 or 7. Based on this number, the corresponding parameter
set 2-7 will be activated via the digital output signals /O_Output.ParamSet2.Value ...

10_Output.ParamSet7.Value.
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4.7.6.5 Parameter Sets - multiple generator selection

When multiple generator selection is applicable the parameter set selection relay activation
can be done directly from the pmsSNSyncSuperv faceplate tab Main as shown in Figure 25.
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Figure 25 Faceplate tab Main - Parameter Set commands

Table 38 Parameter set commands configuration

Field Indication

Item

Description

1 Parameter
Set selection

Drop down menu

Selection list to choose the parameter set that is necessary to
be activated on the sync device in the synchronization process.
Available when the parameter MaxNoGenSelection is > 1.

The visibility of each of the parameter sets in the drop down menu listed in the faceplate
tab Main is depending on the entered text via the tab Edit > Selection > Parameter Set,

as shown in Figure 24. If an input text field is left empty, the corresponding parameter
set will be hidden from the listed available parameter sets.

MaxNoGenSelection parameter must be set to a dint value higher than 1 indicating that
the multiple generator selection is applicable in the synchronization process. If the

MaxNoGenSelection is not set to a value higher than 1 the parameter set selection from
the parameter faceplate tab Main will not be applicable.
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| tis possible to externally select the parameter set that needs to be activated by setting

Q the input parameter ExtPar.ExtParamSelection to true and ExtPar.ExtSelectParamSet/D
to a dint number 2, 3, 4, 5, 6 or 7. Based on this number, the corresponding parameter
set 2-7 will be activated via the digital output signals /O_Output.ParamSet2.Value ...
10_Output.ParamSet7.Value. When the parameter ExtPar.ExtParamSelection is true the
parameter set selection drop-down menu from the faceplate Main tab will be
automatically dimmed, thus restricted from selection.

The parameter selection drop-down menu can be hidden from the faceplate Main tab by
Q setting the ExtPar.ExtHideParamCmds parameter to true.

4.7.6.6 Close Permissive

The control module pmsSNSyncSuperv can affect the visibility of the direct close command
button in the pmsCBSyncM faceplate, which is by default dimmed when the position of
breaker is open. When the synchronization session is initiated from the command button in the
pmsCBSyncM faceplate, the pmsSNSyncSuperv module will monitor the input parameter
10_Input.ClosePermissive and if the value is true, the close command button will be enabled
for operation, as shown in Figure 26.

The parameter /O_Input.ClosePermissive should be used as an alternative method for
bypassing the synchronization sequence, if the parameter Set 1 is not supported by the
synchronizing device.
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Figure 26 Close permissive and pmsCBSyncM faceplate

Table 39 Close permissive and pmsCBSyncM faceplate

Field | Indication Item Description
1 Close Push-button When the /O_Input.ClosePermissive.Value = true and the
command synchronization is in progress, the direct close command button
will be enabled.
2 Initiates sync | Push-button Request to initiate the synchronization software in the
command pmsSNSyncSuperv module.
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4.7.7 Generator mode handling

The control module pmsSNSyncSuperv affects the Governor and AVR modes on the

generators which are connected to the U-Var side of the selected circuit breaker in the
following way:

- The selected generator(s) will be set in droop mode for governor and droop mode for
the AVR, to receive the raise/lower pulses according to the adjustments dictated by
the synchronizing device.

- The generators that run parallel to the selected machine(s) are set in MW mode for
the governor and PF mode for the AVR, to avoid MW/MVAr transfer between the
generators. Exceptions apply if a generator is unavailable, as described in section
Selection Relays for Generators.

- After the synchronizing session is completed, all governors and AVRs will return to
their previous modes.

When a selection is made from the available generators listed in the pmsSNSyncSuperv
faceplate, the parameter SynGNPar.ModeSet.Gen1...Gen15 will interact with the control
module pmsGenM to change the governor and AVR modes.

%4 Synchronization : Faceplate PG2 HE= B
Y Synchronization
Main |Biock |
~Status
) Ready © Remote () Parameter Set 1
© Operate ) Error () Parameter Set
- A B— Gen. Status—— (B Status
v OGENtext1 || OCBtext1
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O GEN text 3 O CBtext3
() GEN text 4 O CBtext 4
O CBtext5
() CBtext6
OCBtext7
() CBtext8
O CBtext9
() CB text 10

Par. Commands
l C
Sync. Commands

€9 sync.

" = &
Figure 27 Governor and AVR mode handling (pmsSNSyncSuperv faceplate)

Table 40 Governor and AVR mode handling (pmsSNSyncSuperv faceplate)

Field | Indication Item Description

1 Gen1 Check-box | The Governor and AVR mode of the selected generator will be set to
Droop/Droop.

2 Gen2 Check-box | The Governor and AVR mode of the generator in parallel with the selected
machine, will be set to MW/PF.
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Figure 28 Governor and AVR mode handling (pmsGenM faceplate)

Table 41 Governor and AVR mode handling (pmsGenM faceplate)

Field | Indication Item Description

1 Gov Droop | Text field | The Governor mode of the selected generator is set to Droop.

2 AVR Droop | Text field | The AVR mode of the selected generator is set to Droop.

3 Gov MW Text field | The Governor mode of the generator on the same side as the selected

machine is set to MW. Refer to section Selection Relays for Generators
for the mode handling exceptions when a generator becomes
unavailable for participation.

4 AVR PF Text field | The AVR mode of the generator on the same side as the selected
machine is set to PF. Refer to section Selection Relays for Generators
for the mode handling exceptions when a generator becomes
unavailable for participation.

62 3BNP100234-0398 B



Section 4 Synchronization library

Detailed Engineering

4.7.8 Indication of synchronization in progress

The control module pmsSNSyncSuperv is providing a software indication that the
synchronization sequence is in progress. When a circuit breaker is selected for

synchronization via the pmsCBSyncM faceplate or when a direct operation is performed from
the pmsSNSyncSuperv faceplate, the Boolean output parameter SyncOperation will be set to

true.

4.7.9 Indication of Variable/Reference side

The control module pmsSNSyncSuperv is providing a software indication of the busbar
identity numbers assigned to the variable and reference side of a selected circuit breaker,
according to the network determination. When a circuit breaker is selected for synchronization
via the pmsCBSyncM faceplate, the double integer output parameters UREF and UVAR will
be set to the PB/LB identity numbers, according to the network matrix configuration.

4.7.10 Synchronization time-out

The control module pmsSNSyncSuperv is monitoring the time period of the synchronization
session. When the operation is in progress (i.e. SyncOperation = true) and the configuration
time parameter SynCfgPar.SyncCancelTO has elapsed, an alarm will be raised and the

synchronization sequence will be cancelled.

It is possible to override the synchronization time-out feature, by setting the parameter
SynCfgPar.SyncCancelTO to 0dOhOm0sOms.

4.7.11 Alarms

The control module pmsSNSyncSuperv shall monitor the alarm conditions and will generate
the alarm messages, as described in Table 42.

Table 42 Alarm configuration

No. Description Alarm condition Alarm message
(Resource Id)
1 Spurious dead bus. When the network determination detects a NLSID_ SpurDB
contingency on any side of the breaker with
power sources connected and frequency
measurement<FregLowLimit or voltage
measurement<VolfLowLimit.
2 Spurious powered When the network determination detects a NLSID_SpurPow
bus. contingency on any side of the breaker with no
power sources connected and frequency
measurement>FreqgLowLimit or voltage
measurement>VoltLowLimit.
3 Feedback from When the feedback /O_Input.CB1...C10is NLSID_TwoCBSel
multiple circuit received from more than one circuit breaker
breaker selection selection relays.
relays.
4 Feedback from When the feedback /O_Input.Gen1...Gen15is NLSID MaxGenSel
multiple generator received from more than the maximum allowed
selection relays. generator selection relays.
5 No feedback from When the feedback /O _Input.CB1...C10 is not NLSID_cCBFeedback

circuit breaker
selection relay.

received after a circuit breaker selection relay
10_Output.CB1...C10 is activated.
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No. Description Alarm condition Alarm message
(Resource Id)
6 No feedback from When the feedback /O _Input.Gen1...Gen15is NLSID_ cGenFeedback
generator selection not received after a generator selection relay
relay. 10_Output.Gen1...Gen15 is activated.
7 Spurious energized When the feedback /O_Input.CB1...C10 is NLSID_SpurCBSel
circuit breaker received from a circuit breaker selection relay
selection relay. without a synchronization session in progress.
8 Spurious energized When the feedback /O _Input.Gen1...Gen15is NLSID_ SpurGenSel
generator selection received from a generator selection relay without
relay. a synchronization session in progress.
9 No feedback from the | When the proper feedback is not received after NLSID_SyncFeedback
synchronizing device. | the following commands to the synchronizing
device:
Parameter set:
10_Output.ParamSet1...ParamSet7
Sync Start command: /O_Output.SyncStart
Sync Stop command: /O_Output.SyncStop
Var/Ref exchange command:
10_Output.VarRefEx.
10 Error from When the /O_Input.SyncError1. Value = true. NLSID_SyncError1
synchronizing device.
11 Multiple circuit A request for synchronization is received from NLSID_MultiCBSyncReq
breaker request. more than one pmsCBSyncM faceplate
command buttons.
12 Synchronizing The synchronization session has reached the NLSID_SyncTimeout
session timed out. time-out period of SynCfgPar.SyncCancelTO.
The text messages (i.e. in Alarm List) for the above alarms are configurable via the Alarm and
Event Translator aspect in Plant Explorer under Library Structure > Preferences &
Customizations > PMS_Alarm&Event. These messages can be changed from English
language to another language by modifying the relevant Resource Id (i.e. NLSID _....)to a
desired message (a text string up to 60 characters).
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4.7.12 Events

The control module pmsSNSyncSuperv shall monitor the event conditions and will generate
the event messages, as described in Table 43.

Table 43 Event configuration

No | Description Event condition Event message (Resource Id)

1 Circuit When any feedback NLSID_SyncSelectionRelay + SynCfgPar.NameSyncCBO01
breaker 10 _Input.CB1...C10is +NLSID On
selection activated or deactivated. |
relay .

NLSID_SyncSelectionRelay +SynCfgPar.NameSyncCB10
feedback +NLSID_On
(or NLSID_Off)

2 Generator When any feedback NLSID_SyncSelectionRelay +NLSID_GEN1Sel +NLSID_On
selection I0_Input.Gen1...Gen15is | NLSID_SyncSelectionRelay +NLSID_GEN2Sel +NLSID_On
relay activated or deactivated.
feedback

NLSID_SyncSelectionRelay +NLSID_GEN15Sel +NLSID_On
(or NLSID_Off)

3 Parameter When NLSID_SyncSelectionRelay +NLSID_Param1 +NLSID_On
Set IO_Input.ParamSet1...7 | NLSID_SyncSelectionRelay +NLSID_Param2 +NLSID_On
feedback is activated or

deactivated. o
NLSID_SyncSelectionRelay +NLSID_Param7 +NLSID_On
(or NLSID_Off)

4 | Sync Ready | When NLSID_SyncReady1 +NLSID_On
feedback I0_Input.SyncReadyTis | (or NLSID_Off)

activated or deactivated. -

5 | Sync When NLSID_SyncStart1 +NLSID_On
Operate I0_Input.SyncOperateT is | (or NLSID_Off)
feedback activated or deactivated. -

6 Remote When IO_Input.Remote is | NLSID Remote +NLSID On
feedback activated or deactivated. | (or NLSID_Off)

7 Error When IO _Input.Error1is | NLSID_Error1 +NLSID_On
feedback activated or deactivated. | (or NLSID_Off)

8 | Close When NLSID_ClosePermissive +NLSID_On
Permissive | /O_Input.ClosePermissive | (or NLSID_Off)
feedback is activated or B

deactivated.

9 | U-Var/U-Ref | When IO_Input.VarRefEx | NLSID_UVarRef +NLSID On
exchange is activated or (or NLSID_Off)
relay deactivated. -
feedback

The text messages (i.e. in Event List) for the above events are configurable via the Alarm and
Event Translator aspect in Plant Explorer under Library Structure > Preferences &
Customizations > PMS_Alarm&Event. These messages can be changed from English
language to another language by modifying the relevant Resource Id (i.e. NLSID _....)to a
desired message (a text string up to 60 characters).
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4.7.13 Required I/O

An overview of the required I/O is listed in Table 44, Table 45 and Table 46, with respect to
significance when setting up the interface connections for the synchronization control module.
The description “mandatory” implies that the internal logic of the control modules requires data
from the variable in order to function properly. The description “optional” implies that the
internal logic of the control modules can also handle data from the variable, but it could be
omitted without affecting the functionality of the module.

Table 44 Significance iMV_Freq, iMV_Volt components (analogue inputs)

Field 10_Input Importance Description
1 iMV_Freq.BB0O1 Optional Frequency PBO1.
2 iMV_Freq.BB02 Optional Frequency PBO02.
3 iMV_Freq.BB03... BB15 Optional Frequency PB03-PB15.
4 iMV_Freq.BB16 Optional Frequency LBO1.
5 iMV_Freq.BB17 Optional Frequency LB02.
6 iMV_Freq.BB18... BB50 Optional Frequency LB03-PB35.
7 iMV_Volt. BB0O1 Optional Voltage PBO1.
8 iMV_Volt. BB02 Optional Voltage PB02.
9 iMV_Volit.BB03... BB15 Optional Voltage PB03-PB15.
10 iMV_Volt.BB16 Optional Voltage LBO1.
11 iMV_Volt.BB17 Optional Voltage LBO2.
12 iMV_Volt.BB18... BB50 Optional Voltage LB03-PB35.
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Table 45 Significance of 10_Input components (digital inputs)

Field 10_Input Importance Description

1 10_Input.CB1 Mandatory | Feedback from selection relay for CB1.

2 10_Input.CB2 ... CB10 Optional Feedback from selection relays for CB2-CB10. Required
depending on the applicable circuit breakers.

3 10 _Input.Gen1 Mandatory | Feedback from selection relay for Gen1.

4 10_Input.Gen2 ... Gen15 Optional Feedback from selection relays for Gen2-Gen15.
Required depending on the applicable generators.

5 10_Input.SyncReady1 Mandatory | Feedback from synchronizing device for Ready status.

6 10_Input.SyncQOperate1 Mandatory | Feedback from synchronizing device for Operate status

7 10_Input.SyncError1 Optional Feedback from synchronizing device for Error status.

8 10_Input.ParamSet1 Optional Feedback from synchronizing device for ParamSet1.
Required for dead bus feature.

9 10_Input.ParamSet2 Mandatory | Feedback from synchronizing device for ParamSet2

10 10_Input.ParamSet3... Optional Feedback from synchronizing device for ParamSet3-7.

ParamSet7 Required depending on the applicable parameter sets.

11 10_Input.VarRefEx Optional Feedback from exchange relay. Required for network
breakers.

12 10_Input.ClosePermissive Optional Feedback from synchronizing device for direct closing.
13 10_Input.Remote Mandatory | Feedback from synchronizing device for Remote status
Table 46 Significance of 10_Qutput components (digital outputs)

Field 10_Input Importance Description
1 10_Output.CB1 Mandatory | Command for selection relay CB1.

2 10_Output.CB2... CB10 Optional Command for selection relay CB2-CB10. Required
depending on the applicable circuit breakers.

3 10_Output.Gen1 Mandatory | Command for selection relay Gen1.

4 10_Output.Gen2 ... Gen15 | Optional Command for selection relays Gen2-Gen15. Required
depending on the applicable generators.

5 10_Output.SyncStart Mandatory | Command for starting the synchronizing device.

6 10_Output.SyncStop Mandatory | Command for stopping the synchronizing device.

7 10_Output.ParamSet1 Optional Command for activating the dead bus detection feature

8 10_Output.ParamSet2 Mandatory | Command for activating the parameter set for a
selected generator.

9 10_Output.ParamSet3... Optional Command for activating the parameter sets depending

ParamSet7 on the applicable generators.
10 10_Output.VarRefEx Optional Command for activating the exchange relay. Required

for network breakers.
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4.8 Operation

The operational steps required to perform the synchronization procedure are described in the
following sections. The text remark “optional” indicates that a feature may be omitted.

4.8.1 Synchronization with supervision of pmsCBSyncM/pmsGenM modules

The steps described in this section apply when the control module pmsSNSyncSuperv is
configured to supervise the pmsCBSyncM and pmsGenM control modules. This is a typical
case where the synchronization functionality is fully integrated with the generator and circuit
breaker objects available in the pmsGenLib and pmsCBLib libraries respectively.

STEP 1:

Initiating the synchronization process for closing a circuit breaker (refer to Figure 9).

Operation:

- The faceplate aspect
of the circuit breaker
module pmsCBSyncM
is called up and the
synchronization
request command
button is operated
from the main
faceplate view.

Result:

- The output for the
circuit breaker
selection relay is
activated.

- The output for
starting the
synchronizing
device is activated.

- The output for
parameter set 1 is

activated (optional).

- The output for
stopping the
synchronizing
device is activated
if parameter set 1
is deactivated
(optional).

Comment:

- The feedback that the selected circuit breaker

relay is activated must be received within a
preconfigured time setting.

The hardware engineering of the selection relay
panel and the synchronizing panel must ensure
that, when a breaker is selected, the proper
voltage and frequency measurements from the two
sides of the breaker (U-Var and U-Ref) shall be
sent to the synchronizing equipment.

- The feedback that the synchronizing device is

operating shall deactivate the start output.

- If the synchronizing equipment supports the

dead bus or synchronous network detection and
parameter set 1 is implemented, the feedback
that the parameter set 1 is activated must be
received within a preconfigured time setting.

The synchronizing equipment must ensure that the
parameter set 1 shall initiate the check for dead
bus or synchronous network in order to issue a
direct close command to the circuit breaker without
performing voltage/frequency adjustments.

The parameter set 1 output will remain activated
for a preconfigured time setting, thus allowing
the synchronizing device to close the circuit
breaker. If the circuit breaker has not closed
after the defined time has elapsed, the
parameter set 1 output will be deactivated and
the stop command will be issued to set the
device in idle status.

If the synchronizing equipment does not support
the parameter set 1 but can detect a dead bus
condition, the close command button in the
pmsCBSyncM faceplate can be enabled for
operation, when a “permissive” input is received.
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STEP 2:

Selecting the generator(s) that will be required to participate in the process of adjusting the
voltage/frequency on the variable side of the circuit breaker (refer to Figure 12).

Operation:

- The faceplate of the
pmsSNSyncSuperv
control module is
called up and the
generator(s) will be
selected from the list
presented in the Main
tab.

If the parameter set 1 is
implemented, the list of
available generators will
be presented when the
time period for the direct
closure has elapsed. If
the parameter set 1 is not
applicable, the
generators will be
presented right after
performing step 1.

Result:

The generator(s)
that has been
selected will have
the relevant check-
box marked,
indicating the
selection that has
been made.

Comment:

When a generator breaker is selected for
synchronizing a generator to a bus bar, the
faceplate tab Main will present for selection only
the specific generator.

When a network breaker is selected for
synchronizing, the faceplate tab Main will
present the available generators on both sides
of the respective circuit breaker. The maximum
number of generators that can be selected to
participate in the sync process is equal to the
value of the parameter MaxNoGenSelection.

STEP 3 (Optional):

Selecting the parameter set that will be activated on the synchronizing device.

Operation:

- The faceplate of the
pmsSNSyncSuperv
control module is
called up and
parameter set will be
selected from the
drop-down menu
presented in the
faceplate Main tab.

If the parameter set will
be selected from
application code the
drop-down menu will be
automatically
dimmed/hidden (refer to
paragraph Parameter
Sets).

Result:

The parameter set
that will be
activated on the
synchronizing
device, when the
synchronization
process is started,
is now selected.

Comment:

When the sync process is started the relevant
parameter set selection relay will be activated
on the synchronizing device.
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STEP 4:
Proceeding with the command for starting the synchronization (refer to Figure 20).
Operation: Result: Comment:

- The faceplate of the - The output for the - The feedback that the selected generator
pmsSNSyncSuperv generator selection relay(s) is activated must be received within a
control module is relay(s) is preconfigured time setting.
called up and the activated. The feedback that a parameter set (2-7) is
synch start command  |_ The output for a activated must be received within a preconfigured
"\5;' 'S_'Sute‘g from the parameter set (2-7) | time setting.

ain tap. is activated. The software parameterization of the
- The output for synchronizing equipment must ensure that the
starting the parameter set 2-7 shall reflect the selected
synchronizing generator(s).
device is activated. | \yhen the output for starting the synchronizing
- The governor and device is activated, the hardware design must
AVR modes for the ensure that the respective synchronizing
selected generator equipment is in Auto operating mode, thus allowing
are both changed the automatic synchronization from a remote
to Droop. location.
- The governor and - The feedback that the synchronizing device is
AVR modes for the operating shall deactivate the start output.
generators running | . The mode change for the governor and AVR is
in parallel with the forced on the pmsGenM modules while the
selected generator synchronization is in progress. When the
are changed to MW synchronization is terminated (either by a
(for governor) and breaker closure or by cancelling the operation),
PF (for AVR). the governor and AVR will return to their
previous modes.
The hardware engineering of the selection relay
panel and the synchronizing panel must ensure
that, when one or more generators are selected,
the raise/lower commands for the voltage and
frequency adjustments shall be directed from the
synchronizing equipment to the proper
generator(s).
STEP 5:
Terminating the synchronization process (refer to Figure 9)
Operation: Result: Comment:
- The faceplate of the - The output for - The feedback that the synchronizing device is

circuit breaker module
pmsCBSyncM is called
up and the
synchronization cancel
command button is
operated from the main
faceplate view

stopping the
synchronizing
device is
activated.

- All outputs for
selection relays
are deactivated.

ready shall deactivate the stop output.

The synchronization process can be terminated
automatically, if the time-out feature is
configured or when the synchronizing equipment
reports an error (optional).
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When a generator breaker is selected for synchronizing a generator to a busbar, the faceplate
tab Main will only present the specific generator, as shown in Figure 29.

Figure 29 Generator selection list for a generator breaker

Table 47 Generator selection list for a generator breaker

Field Indication Description
1 Circuit breaker Graphic element for calling up the faceplate aspect of the pmsCBSyncM
graphical icon circuit breaker (refer to STEP 1 in section Synchronization with

supervision of pmsCBSyncM/pmsGenM modules).

2 Faceplate Command to initiate the synchronization procedure in pmsSNSyncSuperv
command button | (refer to STEP 4 in section Synchronization with supervision of
pmsCBSyncM/pmsGenM modules).

3 Faceplate check- | Command to select a generator for adjusting frequency/voltage

box (refer to STEP 2 in section Synchronization with supervision of
pmsCBSyncM/pmsGenM modules).
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When a grid circuit breaker is selected for synchronizing a plant network to a grid, the
faceplate tab Main will present the generators that are connected to the variable side of the
selected breaker, as shown in Figure 30.

Figure 30 Generator selection list for a grid breaker

Table 48 Generator selection list for a grid breaker

Field Indication

Description

1 Circuit breaker
graphical icon

Graphic element for calling up the faceplate aspect of the pmsCBSyncM circuit
breaker (refer to STEP 1 in section Synchronization with supervision of
pmsCBSyncM/pmsGenM modules).

2 Faceplate
command button

Command to initiate the synchronization procedure in pmsSNSyncSuperv (refer
to STEP 4 in section Synchronization with supervision of
pmsCBSyncM/pmsGenM modules).

3 Faceplate option- | Commands to select a generator for adjusting frequency/voltage
buttons (refer to STEP 2 in section Synchronization with supervision of
pmsCBSyncM/pmsGenM modules).
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When a network breaker is selected for synchronizing two islanded busbars, the faceplate tab
Main will present the generators connected to both sides of the breaker, as shown in Figure

31.
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Figure 31 Generator selection list for a network breaker (bus-tie)
Table 49 Generator selection list for a network breaker (bus-tie)

Field Indication Description

1 Circuit breaker graphical icon | Graphic element for calling up the faceplate aspect of the
pmsCBSyncM circuit breaker (refer to STEP 1 in section
Synchronization with supervision of pmsCBSyncM/pmsGenM
modules).

2 Faceplate command button Command to initiate the synchronization procedure in
pmsSNSyncSuperv (refer to STEP 1 in section Synchronization with
supervision of pmsCBSyncM/pmsGenM modules).

3 Faceplate check-boxes Commands to select a generator for adjusting frequency/voltage
(refer to STEP 2 in section Synchronization with supervision of
pmsCBSyncM/pmsGenM modules). The A-column reflects the
variable side (U-Var) of a circuit breaker according to the hardware
configuration. If a generator is selected from the B-column, the
exchange relay will be activated for swapping the U-Var/U-Ref
measurements applied to the synchronizing device.
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4.8.2 Synchronization independent from pmsCBSyncM/pmsGenM modules

The steps described in this section apply when the pmsSNSyncSuperv is configured with no
interaction with the pmsCBSyncM and pmsGenM modules. This alternative is used when the
synchronization functionality requires to be implemented as a stand-alone feature without

integration with the generator and circuit breaker objects.

STEP 1: Selecting a circuit breaker (refer to Figure 11).

Operation:

The faceplate of the
synchronization module
pmsSNSyncSuperv is called up
and a circuit breaker is selected
from the Main tab.

Result:

The output for the circuit
breaker selection relay is
activated.

Comment:

The feedback that the selected
circuit breaker relay is activated
must be received within a
preconfigured time setting.

The hardware engineering of the
selection relay panel and the
synchronizing panel must ensure
that, when a breaker is selected,
the proper voltage and
frequency measurements from
the two sides of the breaker (U-
Var and U-Ref) shall be applied
to the synchronizing equipment.

STEP 2: Selecting a generator (refer to Figure 16).

Operation:

The faceplate of the
synchronization module
pmsSNSyncSuperv is called up
and the generator(s) selected
from the Main tab.

Result:

The generator(s) that has been
selected will have the relevant
check-box marked, indicating
the selection that has been
made.

Comment:

The maximum number of
generators that can be selected
to participate in the
synchronization process is equal
to the value assigned to the
parameter MaxNoGenSelection.

The number of the generators
selected must not be higher than
the value set for the parameter
MaxNoGenSelection.

STEP 3 (Optional): Selecting the parameter set that will be activated on the sync device (refer

to Figure 25).

Operation:

The faceplate of the
pmsSNSyncSuperv control
module is called up and
parameter set will be selected
from the drop-down menu
presented in the Main tab.

If the parameter set will be
selected from application code
the drop-down menu will be
automatically dimmed/hidden
(refer to Parameter Sets).

Result:

The parameter set that will be
activated on the synchronizing
device when the synchronization
process is started has been
selected.

Comment:

When the sync process is
started the relevant parameter
set selection relay will be
activated on the synchronizing
device.
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STEP 4: Starting the synchronizing device (refer to Figure 22).

Operation:

The faceplate of the
synchronization module
pmsSNSyncSuperv is called up
and the synch start command is
issued from the Main tab.

Result:

The output for the generator
selection relay is activated.

The output for a parameter set
(2-7) is activated.

Comment:

The feedback that the selected
generator relay is activated must
be received within a
preconfigured time setting.

The feedback that a parameter
set (2-7) is activated must be
received within a preconfigured
time setting.

The software
parameterization of the
synchronizing equipment must
ensure that the parameter set 2-
7 shall reflect the selected
generator.

The hardware engineering of the
selection relay panel and the
synchronizing panel must ensure
that, when a generator is
selected, the raise/lower
commands for the voltage and
frequency adjustments shall be
directed from the synchronizing
equipment to the proper
generator.

STEP 5: Stopping the synchronizing device (refer to Figure

22).

Operation:

The faceplate of the
synchronization module
pmsSNSyncSuperv is called up
and the Stop command is
operated.

Result:

The output for stopping the
synchronizing device is
activated (when the Stop
command is issued).

The outputs for the selection
relays are deactivated.

Comment:

The feedback that the
synchronizing device is
operating shall deactivate the
start output.

The feedback that the
synchronizing device is ready
shall deactivate the stop output.
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Section 5 Relations

5.1 Related Control Modules

The relation between the pmsSNSyncSuperv control module and the pmsCBSyncM and
pmsGenM modules is shown in Figure 32.

pmsCESynch prsGeni
{Index = 1) {Index = 1}
= SyniCRPar | | CRSYNPar #— —=| SyncGMPar | | GMSyncPar a—
prmsCBSynch pmsGenii
SMSyncs
index = 2) (B [index = 2]
L) GHMSynPar | | SyrnaNPar
He SynCBPar | | CBSynPar $— —=| SyncGMPar | | GMNSyncPar #—
#=| CBSynPar | | SynCBPar ¢—
= NetTopology

- -
prsCESYNCA prsGenil
{Index = 15] {Index = 15]
He= SynCBFRar | | CRSynPar g | SyncGMPar | | GMSyncPar g—

CBOO1

prsBusConn pms TopologyDet
CBOO2 —

CRO03 PBB=1..15 | | Matrixindex »| CBIndex | | NetTopology 4

Y

LBB=1..35 = iCB

l‘..l

CB 160

Figure 32 Interconnection between pmsSNSyncSuperv and other modules in PMS
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Section 5 Relations All modules in one application

5.2 All modules in one application
When the pmsGenM, pmsCBSyncM and the pmsSNSyncSuperv modules are implemented in

one application, the interconnection between the modules is established by global variables. A
configuration overview is shown in Figure 33.
gSyn_CB_Par
pmsCBSyncM
pmsCBSyncM

pmsCBSyncM

nP: pmsCBSN_SB

nPar BSNParl

L—» [SynCBPar CBSynPar CBSNParO ——

gCB_Syn_Par

pmsSNSyncSuperv
L——P» CBSynPar SynCBPar

GNSynPAr SynGNPAr

gSyn_Gen_Par

pmsGenM
pmsGenM
pmsGenM
— cPar pmsGNSN_SB
— cPar NSNParl
SyncGNPar  GNSyncPar GNSNParO
gGN_Syn_Par

Figure 33 Interconnection of related modules in one application
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Modules distributed over several applications

Section 5 Relations

5.3 Modules distributed over several applications

When the pmsGenM, pmsCBSyncM and the pmsSNSyncSuperv modules are implemented in
different applications, interconnection is established by using MMS communication and

access variables. A configuration overview is shown Figure 34.

aSyn CB_Par
....................................... Application A e ..., Ppplication B
pmsCBSynM pmsCBSynM
pmsCBSN pmsCBSN
— T P CBSNParl — T P CBSNParl
SNCBPar CBSNPar J CBSNParO P SNCBPar CBSNPar J CBSNParO
—_—
— MMs =m
aCB_Syn_ParA ! CB Svn ParB
aCB_Syn_Parl
................................ Application C

: pmsCBSN :

: P CBSNParl yncSuperv

: CBSNParO|—Jpm-{CBSNPar SNCBPar—MMS //

: pmsCBSN :

—»GNSNParl :

: GNSNParQO enSNPar SNGenPar| —|

——
—mms
aSyn_GN_Par
.............................. Application D | e eeieiieiiiieiooio.o... . Application B
pmsGenM pmsGenM
: pmsGNSN : pmsGNSN
— P-GNSNParl — “—_|—>GNSNParI

:“‘NuenPar GenSNPar I GNSNParO ‘ NGenPar GenSNPar GNSNParO

aGN_Syn_ParB

aGN_Syn_ParA

Figure 34 Interconnection of related modules in more than one application
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Section 6 Capacity & Performance

Table 50 Firmware version downloaded in AC800M controllers

Unit Firmware version
PM866 FW866 5.1.48.40 2010-07-02 (BasicHwLib 5.1-0)
PM891 FW891 5.1.48.40 2010-07-02 (BasicHwLib 5.1-0)

6.1 Heap utilization

6.1.1 pmsSNSyncSuperv

Table 51 Heap utilization of pmsSNSyncSuperv in AC800M controller

First instance

2" and following instances

Heap utilization(MB) in PM866

0.202

0.174

Heap utilization(MB) in PM891

0.212

0.182

6.1.2 pmsGNSN

Table 52 Heap utilization of pmsCBSN in AC800M controller

First instance

2" and following instances

Heap utilization(MB) in PM866

0.013

0.004

Heap utilization(MB) in PM891

0.011

0.005
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Execution Time Section 6 Capacity & Performance

6.2 Execution Time

6.2.1 pmsSNSyncSuperv
Table 53 Execution time of pmsSNSyncSuperv in AC800M controller

Execution time (ms) Notes
5ms For one instance in PM866
1 ms For one instance in PM891

6.2.2 pmsGNSN
Table 54 Execution time of pmsGNSN in AC800M controller

Execution time (ms) Notes
<0.01 ms For one instance in PM866
<0.005 ms For one instance in PM891

6.2.3 pmsCBSN
Table 55 Execution time of pmsCBSN in AC800M controller

Execution time (ms) Notes
<0.01 ms For one instance in PM866
<0.005 ms For one instance in PM891
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Section 7 Application Notes

A configuration example of the synchronization software will be described in the following
sections. The single line diagram in Figure 35 will be used as a basis for the example.

CB1 CB3 CB4 CB5 CB6 CB2
CB7
Busbar A P Busbar B

Figure 35 Example of Single Line Diagram

This configuration example will assume that the following circuit breakers are included in the
synchronization scheme as shown in Figure 35:

- Incomers from Grid 1 and Grid 2.
- Generator breakers from G1, G2, G3 and G4.

- Bus-coupler between bus sections A-B.
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Project structure

Section 7 Application Notes

7.1 Project structure

A PMS project configured with the Control Builder M Professional is shown in Figure 36. The

examples described in

the following sections will be based on this project structure.

¥, Applications
= E?, Application_1 - (Cantraller_1.Narmal)
- &Y Connected Libraries

Basiclib 1.7-5
PM5_application 1.0-0

%

= & Control Modules

=

i
=]

& ] Diagrams

M) Controlle
=]
EI. .

&

ctsl PMS_application. Objects - (PM3_Controller, ObjectsTask)
CBOL  prsCELD. prmsCESynch

CEOZ  prasCELb. prsCESynch

CBO3  pmsCBLib. pmsCESynch

CBO04  pmsCBLID. pmsCESynch

CBOS  prsCELD, prmsCESynch

CBOG  prasCBLIb. prsCBSynch

CBO7  pmsCBLb. pmsCESynch

Genl prmsGenlib, prmsEent

GenZ prsGenlib, prmsEent

Gen3d pmsGenlib, pmsGEent

Gend  pmsGenlib, pmsGEent

TRFL prsTrfLb, prsTeSingleM

TRF2 prasTrfLb, prsTrParrM

Ccontroll  PMS_Application, PQeontral - (PMS_Controller . PQTasks)
vnchronizationl  PMS_Application. Synchronizakion - (PMS_Controller, SHTask)
=F CESM pmsShiLib, prmsCESH

GMNSN  pmsShLb, pmsGHSH

MetDetermination  pmsMatrixLib. pmsTopologyDet
SimSynchrokact  prsSMLID, prmsSimSynchrokack
ShMatrixInde:  prsMatrixLib, prisBusConn

Synchronization  pms3kLb, pmsShSyncsupery

- {@h obie
i TS

:::: E

-
-
-
-
-

rs

“J, PM3_Contraller {172, 16,80,76:2)
@ Connected Applications

3 Application_1

- WY Connected Libraries
J, Hardware Soft Controller
- B Tasks

- ST Access Variables

Figure 36 Example of project structure
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Section 7 Application Notes Network determination

7.2 Network determination

The first task in configuring the network matrix, is to assign unique identity numbers for all
network components (i.e. power busbars, load busbars and circuit breakers):

- Power busbars (PB01 to PB15): The power busbars must be identified starting from
the grid connections. The grid connections are defined with the identity PBO1 and
PBO02. If grid connections are not applicable for a certain plant, then PB01 and PB02
shall be configured for generators. The power busbars for the generators must start
from identity PBx, where x is 1 + Number of grid connections in the plant. If the plant
has 2 grid connections then the first generator must start from identity PB03.

- Load busbars (LB01 to LB35): The load busbars with shed items and connections to
power busbars must be identified first. The load busbars of a substation configuration
type are not required to be given an identity number.

- Circuit breakers (CB01 to CB160): The circuit breakers that determine if a busbar is
connected to an energized network must be identified. The circuit breakers that
connect a load to a busbar are not required to be given an identity number.

The assignment of identities for the network example is shown in Figure 37. The power
busbars are marked with red background colour, the load busbars with green background
colour and the circuit breakers with orange background colour.

PBB1 e
[ PBB3 J [ PBB4 ] [ PBB5 J [ PBB6 J
B3

g i i Bl

CB7
- e
LBB1 LBB2

Busbar A Busbar B

Figure 37 Example of network determination

7.3 Configuration of circuit breaker and generator objects

The synchronization function supports software connections with the circuit breaker modules
(pmsCBSyncM) and the generator modules (pmsGenM). The following sections will describe
the configuration of these objects for the synchronization application.

3BNP100234-0398 B 83



Configuration of circuit breaker and generator objects Section 7 Application Notes

7.3.1 Application code for pmsCBSyncM control modules

The control modules pmsCBSyncM are instantiated under a library structure named Objects,
as shown in Figure 38.
b5 PMS_application
B~ W, Libraries
- System
AlarmEventLib 1.6-0

F-E-E-E-E-E

-G

W, Connected Libraries
&, Control Module Types
= % Objects
CBO1 pmsCBLib.pmsCBSyncM
CBO2 pmsCBLb.pmsCBSyncM
CB03 pmsCBLib.pmsCBSyncM
CBD4 pmsCBLib.pmsCBSyncM
CBOS pmsCBLb.pmsCBSyncM
CB06 pmsCBLib.pmsCBSyncM
CBO7 pmsCBLib.pmsCBSyncM
Genl pmsGenlib.pmsGeni
GenZ2 pmsGenlib.pmsGenM
Gen3 pmsGenLib.pmsGenM
Gen4 pmsenLib.pmsGeni
TRF1 pmsTrfLib.pmsTrSingleM
TRF2 pmsTrfLib.pmsTrParrM
@Pchrol
7% Synchranization
i CBSN pmsShLib.pmsCBSN
1= GNSN  pmsSNLib.pmsGNSN
NetDetermination pmsMatrodib. pmsTopologyDet
SimSynchrotact pmsSNLb.pmsSimSynchrotact
SNMatrixIndex pmsMatrixLib, pmsBusConn
Synchronization pmsShLib.pmsSNSyncSupery

#

n

Figure 38 Example of pmsCBSyncM instances used in synchronization

To connect the parameters of the instances it is recommended to create an application
specific data type. The example in Figure 39 shows the data type named pmsNode1. The
necessary components for the parameter connections to the pmsCBSyncM modules are
shown with a red frame.

f_;_- Data Type - PMS_ApplicationLib.pmsNode

Editor Edt View Insert Tools Window Help

‘R H S L] 90 O a4 & E
Name Data Type Attributes ]

39 [CB1_CBPar CBPar retain

40 |CB2_CBPar CBPar retain

41 |[CB3_CBPar CBPar retain

42 |CBA_CBPar CBPar retain =

43 |CB5_CBPar CBPar retain

44 |CBE_CBPar CBPar retain

45 |CB7_CBPar CBPar retain

46 [SN_AICBSynPar pmsCBSNPar  |retain

47 |SN_AlSynCBPar pmsSNCBPar  |retain -|

4| » [\ Components / el | v

Figure 39 Example of data type components for the pmsCBSyncM instances

One control module of type pmsCBSyncM must be instantiated for each breaker included in
the synchronization scheme. An example of the parameter connections is shown, in Figure 40.
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Configuration of circuit breaker and generator objects

! Connections - CBO1 pmsObjLib.pmsCBSyncM

Editor Edit View [nsert Toaols Window Help

= E3

il B L L | Ad & 34 e
Name Data Type Parameter Description ﬂ

1 Name string[30] ‘CB-01" IN EDIT: Name of the object

2 |Description string[40] ‘Grid-1 Incomer’ IN EDIT: Description of the object

3 |Vaoltageleval dint 1 IN EDIT: Voltage level for object colouring [1..10]

4 |CBType dint IN EDIT: [1=CB] [2=CB synch.| [11=CB w/Earthed] [12=CB synch w/Earthed]

5 |FBConfia dint IN EDIT: [0=FB1 FEO] [1=F81] [2=FB1 FBO,SP] [3=FB1 SF] [4=FB1 FB0,SP.TP] [5=FB1 ,SP.TF|

B Normalhode  dint IN EDIT: [1=Manual][2=Auto][3=Local]

7 [FollowLocalFB  bool IN EDIT: [False = CmdMCmdiLevel autput is reset in local, True = CmdCmd1Level autput follow FB in local]

8 |Index dint 1 IN EDIT: Index for synchranization must be unigue

9 |AlSeverity dint IN EDIT: Alarm severity

10 |EvSeverity dint IN EDIT: Event severily

11 [Class dint IN EDIT: Alarm and Event Class

12 |[OPar pmsCBIOPar pmeNodel. CB1_CBPar|OPar IN_OUT: Circuit Breaker /O signals

13 AutoPar pmsCBAutoPar  |pmsNodel . CB1_CBParAutoPar IN: Parameters for Auto mode control

14 |AlarmPar prosExtAll pmsModel. CB1_CBParAlarmPar IN: For Extended Alarm indication in Faceplate

15 |[EventPar pmsExtEvt pmsNodel.CB1_CBParEventPar IN: For Extended Event indication in Faceplate

16 |llockPar pmslLockPar pmsModel CB1_CBParllockPar IN: Interlock input signals and configuration

17 |EnPar pmsErPar prmshodel. CB1_CBPar EnPar IN: Error Indication

18 |SyncPar pmsCBSyncPar  |pmsNodel CB1_CBPar SyncPar IN_EDIT: Synchranization parameter settings

18 |SynCBPar pmsSNCBPar  jpmsNodel SN_AlISynCBPar IN: Interface from Synchronization module

20 |MeasPar pmsExtlO pmsNodel.CB1_CBParMeasPar IN: For Extended Measurements indication in Faceplate

21 [ExtPar pmsCBExtPar  |pmsModel CB1_CBParExtPar IN: External parameters, for application interaction

22 |Status pmsCBstatus pmshodel. CB1_CEPar Status OUT Circuit Breaker status

23 |CBSynPar pmsCBSNPar pmshodel CB1_CBPar.CBSynPar OUT. Interface to Synchronization module ~|
<[+ |\ Parameters || T Ow

Row 1, Col 5§
B Connections - CB02 pmsObjLib.pmsCBSyncM [_ O] %]
Edtor Edit Yiew Insert Tools Window Help
et bl B ] ClA2% & B A e
Name Data Type Parameter Description i'

1 |Name string[30] ‘CE-02' IN EDIT: Name of the object

2 |Description string[40] 'Grid-2 Incomer IN EDIT. Description of the object

3 MoltageLevel dint 1 IN EDIT. Voltage level for object colouring [1..10]

4 |CBType dint IN EDIT: [1=CE] [2=CB synch.| [11=CB w/Earthed] [12=CB synch. w/Earthed]

5 |FEConfig dint IN EDIT: [0=FB1,FBO] [1=FB1] [2=FB1 FBO,SP] [3=FB1,SF] [4=FB1 FBO SPTP] [5=FB1,8P,TP|

6 |NormalMode  (dint IN EDIT: [1=Manual][2=Auta][3=Local]

7 |FollowlocalFB  bool IN EDIT: [False = CradD\Crd 1 Level output is reset in local, True = Cmd0\Crd1Level output follow FE in local]

8 |Index dint IN EDIT: Index for synchronization must be unique

w

AlSeverity dint

IN EDIT: Alarm severity

10 |EvSeverity dint IN EDIT: Event severity

11 [Class dint IN EDIT: Alarm and Event Class

12 ||lOPar pmsCBIOPar pmsMNodel CB2_CBPar|OPar IN_OUT: Circuit Breaker VO signals

13 |AutoPar pmsCBAutoPar  |pmshode! CE2_CBPar AutoPar IN: Parameters for Auto mode control

14 AlarmPar pmsExtAll pmsNodel. CB2_CBParAlarmPar IN: For Extended Alarm indication in Faceplate

15 |EventPar pmsExtEvt pmsNodel. CB2_CBPar EventPar IN: For Extended Event indication in Faceplate

16 |llockPar pmslLockPar pmshodel, CB2_CBPar llockPar IN: Interlock input signals and configuration

17 |EnPar pmsErPar mshodel.CB2_CBPar.EnPar IN; Error Indication

18 |SyncPar pmsCBSyncPar |pmsNodel CB2_CBPar SyncPar IN_EDIT: Synchronization parameter settings

18 |SynCBPar pmsSNCBPar mshodel. SN_AlISynCBPar IN: Interface from Synchronization module

20 |MeasPar pmsExtl0 pmsNodel. CB2_CBPar MeasPar IN: For Extended Measurements indication in F I
21 [ExtPar pmsCBExtPar pmshodel. CB2_CBParExtPar IN: External parameters, for application interaction
22 |Status pmsCBstatus pmshodel. CB2_CBPar Status OUT: Circuit Breaker status

23 |CBSynPar pmsCBSNPar pmsNodel CB2 CBPar CBSynFar OUT Interface to Synchronization module -
<] +]\ Parameters Tel ]

|Row 3, Col & |

F-' Connections - CBO7 pmsDb; pmsCBSyncM
Editor Edt View [Insert Tools Window Help

kel b B | L) 0l ad & 34 e
Name Data Type |Descripti ﬂ
1 Name string[30] ‘CB-07* IN EDIT: Name of the abject
2 Descripti string[40] ‘Bus Coupler A-B' IN EDIT: Description of the object
3 VoltageLevel dint 1 IN EDIT: Voltage level for object colouring [1..10]
4 CBType dint IN EDIT: [1=CB] [2=CB synch | [11=CB w/Earthed| [12=CB synch w/Earthed|
5 [FBConfig dint IN EDIT: [0=FB1 FB0] [1=FB1] [2=FB1 FBO0,SP] [3=FB1,5F] [4=FB1 FB0,SP.TP] [5=FB1 SF.TF|
6 NormalMode dint IN EDIT: [1=Manual][2=Auto][3=Lacal|
7 |FollowlocalFB |bool IN EDIT: [False = Cmd\Cmd1Level output is reset in local, Tue = CmdCmd1Level output follow FB in local]
B |Index dint 7 IN EDIT: Index for synchranization must be unique
9 AlSevenity dint IN EDIT: Alarm severily
10 EvSeverity dint IN EDIT: Event seventy
11 Class dint IN EDIT: Alarm and Event Class
12 IOPar pmsCBIOPar pmsNode1.CE7_CBPar|0Par IN_OUT: Circuit Breaker O signals
13 |AutoPar pmsCBAutoPar  |pmsNodel.CE7_CBParAutoPar N P for Auto mode control
14 \AlarmPar prosExtAll pmsNodel.CE7_CBPar AlarmPar IN: For Extended Alarm indication in Facepl
15 EventPar pmsExtEvt prnsNodel.CE7_CEBPar EventPar IN: For Extended Event indication in Faceplate
16 llockPar prslLockPar pmsNode1.CE7_CBPar llockPar IN: Interlock input signals and igurati
17 EnPar prsEnPar pmsNodel CB7_CBPar ErPar IN: Error Indication
18 SyncPar pmsCBSyncPar  [pmsNodel CB7_CBPar SyncPar IN_EDIT: Synchronization p settings
19 SynCBPar pmsSNCBPar  [pmsNodel SN_AlISynCBPar IN: Interface from Synchronization module
20 MeasPar pmsExtlO pmsNode1.CE7_CBPar MeasPar IN: For Extended M indication in Faceplat
21 |ExtPar pmsCBExtPar  \pmsNodel.CE7_CBPar ExtPar IN: External p , for application i i
22 [Status pmsCBstatus pmsNode1.CE7_CBPar Status OUT. Circuit Breaker status
23 CBSynPar pmsCBSNPar  |pmsNodel CE7_CBPar CBSynPar (OUT. Interface to Synchronization module -
<[+ ]\ Parameters =]

|Row 1, Col 5 |

Figure 40 Example of parameter connections for the pmsCBSyncM instances
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Configuration of circuit breaker and generator objects

Section 7 Application Notes

7.3.2 Connection of Index

The parameter Index in the pmsCBSyncM control module is a unique identity number which
must be assigned to each circuit breaker included in the synchronization scheme.

The configuration example in Figure 40 shows the following index numbers assigned to the

relevant circuit breakers:

Table 56 Example of Index numbers assigned to pmsCBSyncM modules

Control module name Description Index
CB-01 Grid-1 Incomer 1
CB-02 Grid-2 Incomer 2
CB-03 Generator 1 Incomer 3
CB-04 Generator 2 Incomer 4
CB-05 Generator 3 Incomer 5
CB-06 Generator 4 Incomer 6
CB-07 Bus Coupler A-B 7
Any double integer number can be assigned to the parameter Index of a circuit breaker,
Q as long as it is unique among the pmsCBSyncM modules included in the

synchronization scheme. In the example shown in Table 55, the index numbers are
equal to the identity of the circuit breakers in the network determination, thus ensuring

that they are unique.
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Section 7 Application Notes Configuration of circuit breaker and generator objects

7.3.2.1 Connection of SyncPar

The parameter SyncPar in the pmsCBSyncM control module shall be used for defining the
variable and reference side (i.e. U-Var and U-Ref) of each circuit breaker in the
synchronization scheme, according to the principle described in Figure 17. It is also used for
assigning a configuration value for the type of the breaker (i.e. grid breaker, generator breaker
or network breaker), according to the network topology. An example of the necessary
application code is shown in Figure 41.

E- Control module type - PMS_ApplicationLib.Synchronization
Editor Edit Yiew [nsert Tools ‘Window Help

it 2 ] ) 0 ASR & 3|6l 58 80 T8t
MName Data Type Attributes Description il
1 JioNode] ioMode
2 |pmshNodel pmshode | -
<[+ [\ Parameters J\_Variables »_External Variables £ Function Blocks [ 4| | o 2
%* Breakers with Synchronization *§ I—
* -

»* Assign type of CB and number of bus bar identity to the pmsCESyncH =

(

( )
(= control modules *)
(= *)
(= CBl breaker : Incomer Grid-1 *)
(= CBEZ2 breaker : Incomer Grig-2 #*)
(* CBE3 breaker : Gensrator Gen—-1 *)
(% CB4 breaker : Generator Gen-2 *)
(* CBE breaker : Generator Gen-3 *)
(% CBE breaker ' Generator Gen-—4 *)
[ * CE?7 breaker : Bus A-E Coupler *)
{ *)
( )

(# CBl Incomer Grid-1 =)

pmsHodel CB1_CEPar  SyncPar SyncType = 2; (# Type 2. Grid breaker )
pmn=Hodel CE1_CEBPar  SyncPar MEBAin ;= 16; (* Var connected to LBO1 *)
pm=Hodel . CB1_CBFar  SyncPar  MEEBin = 1; (# Ref connected to FBO1 )
(# CH2 Incomer Grid-2 =)

pmsHodel CB2 _CBPar . SyncPar . SyncType = 2 (# Type 2. Grid breaker *)
pm=Hodel CE2_CEPar SyncPar MEBAin = 17: (=* Var connected to LEOZ *)
pm=Nodel CBZ CBEPar  SyncFar MBEEBin = 2 (# Ref connected to FBOZ *) —
(# CB3 Generator Gen-1 =)

pm=lodel . CE3_CBEFar . SyncPFar SyncTypes = 1; (# Type 1, Gen. breaker *)
rns=Hodel CE3_CEPar  SyncPar MEBAin =3 (* Var connected to FEO3 *)
pnsHodel CE3 CEPar . SyncPar  MEEBin = 16; (# Ref connected to LBO1 *)

(# CB4 Generator Gen—-2 #)

pn=Hodel CB4_CBPar  SyncPar SyncType = 1; (# Type 1. Gen. breaker *)
pnsHodel  CB4 CEPar SyncFar MEBAin = 4 (# Var connected to FBO4 )
pnsHodel CE4_CBPar  SyncPar MEEBin = 16; (= Ref connected to LBO1 )
(# CBS Generator Gen-3 #*)

pm=Hodel  CBS_CBPar . SyncPar SyncType = 1; (# Type 1, Gen. breaker =)
pnsHodel  CBS_CEFar SyncFar MEBAin = R (#* Var connected to FBEOS *)
pm=Nodel  CES_CEPar SyncPar MBEBin = 17: (= Ref connected to LE0OZ2 *)

(# CHE Generator Gen-—-4 #)

pn=Hodel  CB6_CBEPar . SyncPFar . SyncType = 1; (# Type 1, Gen. breaker *)
pm=lodel . CE6_CEFar  SyncPFar . MEBAin =Ry (* Var connected to FEOG *)
pm=Hodel  CB6_CEPar  SyncPar MEEEin = 17; (# Ref connected to LEOZ2 )
(* CHB? Bus A-B Coupler =)

pnsHodel  CE7_CEPar SyncPar SyncType = 0 (# Type 0. network breaker =)
pn=Hodel CE?_CBPar . SyncPar MBEBAin = 16; (% Var connected to LB0O1 *)
pnsHodel CB7_CBEPar SyncPar MEEBin = 17; (# Ref connected to LB02 )

|4]*]\ CodeSync_Config A CodeSync_SignalsiN__ Codesync_signalsour J Mal] | o

Row9, Coll |

Figure 41 Example of application code for the parameter SyncPar in pmsCBSyncM
module
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7.3.2.2 Connection of SynCBPar

The parameter SynCBPar shall be used for receiving the necessary data, from the
synchronization module pmsSNSyncSuperv, into the circuit breaker module pmsCBSyncM.

The configuration example in Figure 38 shows that the variable pmsNode1.gSN_AIISynCBPar
is connected to the parameter SynCBPar for all the circuit breakers in the synchronization
scheme. The same variable pmsNode 1.gSN_AIlISynCBPar shall also be connected to the

parameter SynCBPar in the pmsSNSyncSuperv, as shown in Figure 42.

P Connections - Synchronization pmsSNLib.pmsSNSyncSupery

Edtor Edt View [nsert Tooks Window Help

il B L] 0 A% & |58 e
| [Name Data Type Parameter Description i]

1 |Name string[30] ‘Synchronization® IN EDIT: Mame of the object

2 |Description string[40] |'Synchronization function’ IN EDIT: Description of the object

3 |EvSeventy dint IN EDIT: Event severity
4 |AlSeverity dint IN EDIT: Alarm severity
5 [Class dint IN EDIT: Alarm and Event Class
| 6 |Enable bool true IN: Enable module execution

7 _|NetTopology. pmsNetTopalogy  |pmshodel. NetTopalogy IN: Metwork topology

8 |iMv_Freq pmsBBReall050 |pmsNadel.SN_iMY_Freq IN: Measured values Freq

9 |iMV_Volt pmsBBReall0S0  |prmsNodel SN_iMY_Volt IN: Measured values Voltage

10 |PBEO1 dint 2 IN: Power Bus Bar.01 type 1 = Generator, 2 = Grid

11 |PBO2 dint 2 IN: Power Bus Bar.02 type 1= Generator, 2 = Grid

12 |PBO3 dint 1 IN: Power Bus Bar.03 type 0 = None, 1 = Generator

13 |PBO4 dint 1 |IN: Power Bus Bar.04 type O = None, 1 = Generator

14 |PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator

15 |PBOB dint 1 IN: Power Bus Bar06 type 0 = None, 1 = Generator

16 |PBO7 dint 0 IN: Power Bus Bar.07 type 0 = None, 1 = Generator

17 |PBO8 dint 0 IN: Power Bus Bar:08 type 0 = None, 1 = Generator

18 |PBO9 dint o IN: Power Bus Bar.09 type 0 = None, 1= Generator

19 |PB10 dint 0 IN: Power Bus Bar 10 type 0 = None, 1 = Generator

20 |PB11 \,dinl o IN: Power Bus Bar11 type 0 = None, 1 = Generator

21 |PB12 dint o IN: Power Bus Bar.12 type 0 = None, 1 = Generator

22 |PB13 dint o IN: Power Bus Bar:13 type 0 = None, 1 = Generator

23 |PB14 dint o IN: Power Bus Bar.14 type 0 = None, 1 = Generator

24 |PB15 dint o IN: Power Bus Bar.15 type 0 = None, 1 = Generator

25 |I0_Input pmsSNIOPar prnsModel. SN_IO_Input IN: Feedback from synchronizing panel

2 [CB_ID prsSNCB_ID prshodel. SN_CB_ID IN: CB Identity for CB with Sync request

27 |GNSynPar prmsGNSNPar pmshodel. SN_AllGenSynPar IN: Connection from Gen Control Modules

28 |CBSynPar pmsCBSNPar pmsNodel SN_AIICBSynPar IN: Connection from CBSync Control Modules

29 |[ExtPar pmsSNExtPar  |[pmsNodel SN_ExtPar IN: External Parameters.

30 |ParamSet pmsGenDint pmsNode! SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generator

31 |MaxNoGenSelection dint I IN: Maximum number of Gensrators participating in the sync process

32 |FreqLowLimit real pmshodel SN_FregLowLimit IN EDIT: Value of Frequency limit value for spurious powered bus

33 VoltLowLimit real pmshodel. SN_VoltLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus

34 |SynCfgPar pmsSNCfgPar prashodel SN_SynCfgPar IN EDIT: Synchroniser timeout canfigpar

35 |SelectedGen p Bool prsNodel SN_SelectedGen OUT: HSI selected generators

36 |SynGNPar pmsSNGNPar pmsNodel. SyncGNPar OUT; Connection to Gen Control Modules

37 |SyncOperation bool prshodel. SN_SyncOperation OUT: Sync operation in progress

38 |SynCBPar pmsSNCEPar prmsNodel. SN_AlISynCBPar OUT: Connection to| CBSync Control Modules

39 |UREF dint prmsNodel.SN_UREF OUT: Indication of reference side (Bus bar ID)

40 |UVAR dint pmsNodel SN_UVAR OUT: Indication of variable side (Power source 10)

41 |I0_Output pmsSNIOPar pmsNodel SN_10_Output OUT: Commands td synchronizing panel ~|
<[ » ]\ Parameters KT O

|Row 1, Col § |

B Connections - CBO1 pmsObijLib.pmsCBSyncM [-1o]x]|

Editor Edit View Insert Tools Window Help

Pt b 2 Ol &% &|3[2 e
Name |Data Type |Parameter |Description il

1 Name string[30] |'cBOT [IN EDIT: Name of the object

2 Description string[40] |'Grid-1 Incamer’ [IN EDIT: Description of the object

3 [VoltageLevel dint 1 |IN EDIT: Voltage level for object calouring [1..10]

4 CBType dint IN EDIT: [1=CB}] [2=CCB synch.) [11=CB w/Earthed] [12=CB synch. w/Earthed]

5 FBConfig dint \IN EDIT: [0=FB1,FED] [1=FB1] [2=FB1 FBO,SP] [3=FB1,SP] [4=FB1 FBO,SP.TP| [5=FB1,SP.TP]

B N i dint | [IN EDIT: [1=Manual][2=Auto][3=Local]

7 |FallowlacalFB bool | |IN EDIT. [False = CmdD\Crnd1Level output is reset in local, True = CmdO\Crd1 Level output follow FB in loc

B lindex dint il [IN EDIT: Index for synchronization must be unigue

9 AlSeverity dint [IN EDIT: Alarm sevefity

10 EvSeverity dint |IN EDIT. Event sevetity

11 [Class dint |IN EDIT: Alarm and Event Class

12 IOPar msCBIOPar |pmsNodel.CB1_CBParlOPar [IN_OUT: Circuit Breaker VO signals

13 AutoPar msCBAutoPar _[pmshodel CB1_CBParAutoPar [IN: P for Auto mode control
14 AlarmPar pmsExtAll |pmsNodel.CB1_CBPar AlarmPar IN: For Extended Albrm indication in Faceplate

15 EventPar pmsExtEvt |pmsNode1.CB1_CBPar EventPar [IN: For Extendad Event i ion in Faceplate

16 lllockPar mslLockPar  |pmsNodel.CB1_CBParllockPar {IN: Interlock input signals and configuration
| 17 |EnPar msErPar |pmsNodel.CB1_CBParEnPar IN: Error Indication

18 SyncPar msCBSyncPar |pmsNodel.CB1_CBPar SyncPar \IN_EDIT: Synchronization p settings
19 |SynCEPar pmsSNCBPar  [pmsNodel SN_AlISynCBPar [Tﬁ: Interface from Synchronization module

20 MeasPar msExtlO \pmsNodel.CB1_CBParMeasPar [IN: For Extended Measurements indication in Faceplate

21 ExtPar pmsCBExiPar  |[pmshodel.CB1_CBParExtPar [IN: External parameters, far application interaction

22 |Status pmsCBstatus  |pmsNodel.CB1_CBPar. Status |OUT: Circuit Breaker status

23 CBSynPar pmsCBSNPar  |pmsNadel. CB1_CBParCBSynPar |OUT: Interface to Synchronization module -
4+ [\ Parameters Mal | o[

[Row 1, Col 5

Figure 42 Example of SynCBPar parameter interconnection with pmsSNSyncSuperv
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Section 7 Application Notes Configuration of circuit breaker and generator objects

7.3.2.3 Connection of CBSynPar

The parameter CBSynPar shall be used for sending the necessary data from the circuit
breaker modules pmsCBSyncM into the synchronization module pmsSNSyncSuperv.

The configuration example in Figure 40 shows that the following variables are connected to
the CBSynPar parameter of the relevant circuit breakers in the synchronization scheme:

Table 57 Example of CBSynPar connections to pmsCBSyncM modules

Control module name Description Variable connected to CBSynPar
CB-01 Grid-1 Incomer pmsNode1.CB1_CBPar.CBSynPar
CB-02 Grid-2 Incomer pmsNode1.CB2_CBPar.CBSynPar
CB-03 Generator 1 Incomer pmsNode 1.CB3_CBPar.CBSynPar
CB-04 Generator 2 Incomer pmsNode1.CB4_CBPar.CBSynPar
CB-05 Generator 3 Incomer pmsNode1.CB5_CBPar.CBSynPar
CB-06 Generator 4 Incomer pmsNode1.CB6_CBPar.CBSynPar
CB-07 Bus Coupler A-B pmsNode1.CB7_CBPar.CBSynPar

The CBSynPar from up to 10 different circuit breakers shall be collected in a pmsCBSN
control module, as shown in Figure 43. The output CBSNParO shall be further linked to the
input parameter CBSynPar of the pmsSNSyncSuperv module.

I Connections - CBSN pmsSNLib.pmsCBSN HEE
Edtor Edt Veew [nsert Took Window Help
et B & ) 0Aas & |28 et
|Name Data Type P: er |Descripti j

1 |CBSNParl_1 pmsCBSNPar pmshodel.CB1_CBPar CBSynPar IiN: from pmsCBSynch parameter CBSNPar

2 |CBSNParl_2 pmsCBSNPar pmshodel.CB2_CBPar.CBSynPar [IN: from pmsCBSyncM parameter CBSNPar

3 |CBSNParl_3 pmsCBSNPar pmshodel. CB3_CBPar CBSynPar IN: from pmsCBSyncM parameter CBSNPar

4 |ICBSNParl 4 'pmsCESNPal pmshodel.CB4_CBPar.CBSynPar IN: from pmsCEBSynch parameter CESNPar

5 |CBSNParl 5 |pmsCBSNPar pmsNodel.CB5_CBPar CBSynPar IN: from prsCBSynch parameter CBSNPar

6 |CBSNParl 6 pmsCBSNPar pmsNode1.CB6_CBPar. CBSynPar IN: from pmsCBSynch parameter CESNPar
7 |CBSNParl 7 |pmsCBSNPar pmshadel . CB7_CBPar.CBSynPar IN: from prasCBSynch parameter CESNPar

8 |CBSNParl 8 pmsCBSNPar [IN: from pmsCBSynchM parameter CBSNPar

9 |CBSNParl 9 pmsCBSNPar [IN: from pmsCBSynch parameter CBSNPar

10 |CBSNParl_10 pmsCBSNPar [IN: from pmsCBSynch parameter CBSNPar
| 11 |CBSNPar0 pmsCBSNPar pmsNodel. SN_AIICBSynPar [OUT' to pmsSNByncSupery parameter CBSNPar

12 |Index dint |OUT: Index of selected breaker

13 |Count dint |OUT: more than jone breaker sel d -
(413 [\ Parameters / | KX LI‘/J

[Rowa, cots |
P Connections - Synchronization pmsSNLib.pmsSNSyncSupery [_ (Ol x]
Editor Edit Wiew Insert Jools Window Help
it B ] A0 A& & DA o1
|Name Data Type P \Description B

24 |PB15 dint CI_ o IN: Power Bus Bar15 type 0 = None, 1 = Generator

25 10 _Input pmsSNIOPar \pmsNode1.SN_IO_Input [N: Feedback fram synchronizing panel
26 [CBID pmsSNCE_ID_ [pmsNode1.SN_CB_ID IN: CB Identity fbr CB with Sync request

27 |IGNSynPar pmsGNSNPar pmshodel. SN_AllGenSynPar IM: Connection fram Gen Control Modules

Pl CBSynPar pmsCBSNPar  [pmsNodel. SN_AICBSynPar IN: Connection from CBSync Control Modules =
29 [ExtPar pmsSNExtPar  |[pmsNodel. SN_ExtPar IMN: External Parameters

30 [ParamSet pmsGenDint pmshodel. SN_ParamSet IN EDIT. Fill in correspanding p set for selected

31 |MaxNoGenSelection |dint L] IN: Maximum number of Generators participating in the sync process =
4|+ |\ Parameters el QP

[Row3s, col1 |

Figure 43 Example of SynCBPar parameter interconnection with pmsSNSyncSuperv
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Configuration of circuit breaker and generator objects Section 7 Application Notes

7.3.3 Application code for pmsGenM control modules

The control modules pmsGenM are instantiated under a library structure named Objects, as
shown in Figure 44.

BY PMS_application

B W Libraries
] System
& AlarmEventlib 1.6-0
Basiclib 1.7-5
ControtSimplelib 1.3-0
Control5upportlib 1.4-11
TIconlib 1.4-0
MMSCommli 1.4-0

i PMS_Application 1.0-0

& B Connected Libraries

S & Control Module Types
= & obeats

=

B-E-8

F— {5 PQeontrol

NetDetermination  pmsMatrid i, pmsTopologyDet
SimSynchrotact  pensShLD. prsSimSynchrotact
SHMatricIndex  prsMatrixLib, prsBusConn
Syrchronization pmsSHLb, pmsSNSyncSupery

Figure 44 Example of pmsGenM instances used in synchronization

To connect the parameters of the instances it is recommended to create an application
specific data type. The example in Figure 45 shows the data type named pmsNode1. The

necessary components for the parameter connections to the pmsGenM modules are shown
with a red frame.
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Section 7 Application Notes Configuration of circuit breaker and generator objects

l'_;_-[h:ta Type - PMS_ApplicationLib.pmsNode

Edtor Edit Yiew [Insert Tools Window Help

‘B ] 9 f 0 AR &2
Name Data Type Attributes -]

34 |Gen1_GenPar GenPar retain

35 |Gen2_GenPar GenPar retain

/36 |Gen3_GenPar GenPar retain

37 |Gend_GenPar GenPar retain

38 [SyncGNPar prsSNGNPar  [retain [

139 [CB1_CBPar CBPar retain |

40 |CB2_CBPar CBPar retain

{41 |CB3_CBPar CBPar retain |

42 (CB4_CBPar CBPar retain |

43|CB5_CBPar CBPar retain

44 |CB6_CBPar CBPar retain

45 |CB7. CBPar CBPar retain

46 |SN_AIICBSynPar pmsCBENPar  [retain

47 |SN_AlSynCBPar [pmsSNCEBPar  [retain

48 [SN_AlGenSynPar  |pmsGNSNPar  |retain |+

«| » |\ Components / || KT 1P

Figure 45 Example of data type components for the pmsGenM instances

One control module of type pmsGenM must be instantiated for each generator included in the
synchronization scheme. An example of the parameter connections is shown, in Figure 46.
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Section 7 Application Notes

. Connections - Gen1 pmsObili

Edtor Edt View Insert Took Window Help

= E3

et B L] 088 & |58 o1
Mame Data Type Parameter Description j

1 |Name string[30] "Generator-1' IN EDIT: Name of the object

2 Description string[40] tor 1 IN EDIT: D of the object

3 VoltageLews| dint IN EDIT: Valtage level for object colouring [1..10]

4 Index dint B3 IN EDIT. Generator ID [1..15], for first GEN the Index = NumberOfGrids+1

5 GOV dint IN EDIT: [1=Manualj[2=Auta][3=Local|

B Normalhode AVR |dint IN EDIT: [1=Manual][2=Auta][3=Local]

7 |AlSeverity dint IN EDIT. Alarm severity

8 |EvSeverity dint IN EDIT: Event severity

9 [Class dint IN EDIT: Alarm and Event Class

10 ManualSyncEnable bool IN EDIT: Manual synchronizing commands enabled, for Faceplate [NOT USED]

11 llockPar pmslLockPar prmsNodel Gen1_GenPar llockPar IN: Interlock input signals and configuration

12 |[ExtPar pmsGenExtPar  pmsNodel Genl_GenPar ExtPar IN: External p ,forap

13 |MeasPar pmsExt0 prmsNode1 Gen1_GenParMeasPar IN: For Exlendsd Measuremanls indication in Faceplate

14 [AutoPar pmsGenAutoPar [pmsNodel AllGen_AutoPar IN for P/Q mode contral

15 |Sy P pr p 1. SyncGNP IN: Interface fram Synchranization module

16 |IOPar prm I0Par pi 1.Gen1_GenPar I0Par IN_OUT: Generator /O signals

17 AlarmPar prsExtAll pmsNodet Gen!_GenPar AlarmPar IN_OUT. For Extended Alarm indication in Faceplate

18 |EventPar prsExtEvt pmsNodel Genl_GenPar EventPar IN_OUT:. For Extended Event indication in Faceplate

19 r pmsNodel Genl_GenPar GNSyncPar OUT. Interface ta Synchronization module

20 |Status prnsGenStat prmsNode! AllGen_GenStatus OUT: Generator status -
4[]\ Parameters / el | oz

Row 1, Col 5 |

Editor Edt View Insert Tools Window Help

Pkt 2 L] 0 3% & 5|2 o1
Narme |Data Type Parameter Description i;
Istring[30] 'Generator-2' lame of the object

(2" | string[40] 'Generator 2 iption of the object
| 3 Vol ageLmI dint IN EDIT. anlagmlevsl'l ring (1..10]

4 Index dint 4 \IN EDIT: Generator ID [1..15], for first GEN the Index = NumberOfGrids+1
| 5 |NormalMode_GOV |dint IN EDIT. [1=Manual][2=Auto](3=Local|

5 | ~dint IN EDIT. (1=M3 o]

B dint IN EDIT. Alarm severity

8 dint IN EDIT: Event severity

9 [Cla dint IN EDIT: Alarm and Event Class
E{ManualSyucEnabla bool IN EDIT. Manual synchronizing commands enabled, for Faceplate interaction [NOT USED]
11 llockPar pmslLockPar pmsNode1.Gen2_GenPar llockPar IN: Interlack input signals and configuration
12 |ExtPar |pmsGenExtPar  |pmsNodel.Gen2_GenPar ExtPar IN: Extemal parameters, for application interaction
| 13 |MeasPar [prnsEmlO pmshodel.Gen2_GenPar MeasPar IN: For Extended Measurements indication in Faceplate
| 14 AutoPar |pmsGenAutoPar|pmsNode1 AllGen_AutoPar IN: Parameters for P/Q mode control
ﬁg‘ynncGNPar pmsSNGNPar 1.SyncGNPar JIN: Interface from Synchronization module

16 |IOPar pmsGenlOPar  [pmsNodel. Gen2_GenPar IOPar IN_OUT: Generator VO s|g_als
17 mPar \pmsExtAll pmsNode1.Gen2_GenPar. AlarmPar IN_OUT: For Extended in Faceplate
| 18 |EventPar [pmsExiEvl pmsNodel.Gen2_GenPar EventPar IN_OUT: For Extended Event indication in Faceplate

19 |GNSyncP |pmsGNSNPar "Gen2_GenPar GNSyncPar JOUT: Interface ta Synchronization madule

20 |Status. | St jel AllGen_| OUT. Generator status

4[]\ Parameters

T

jLib.pmsGen™M
Edtor Edt View Insert Jools Window Help

<[+ ]\Parameters /

RN O A4 & |52 e

_ [Name Data Type Parameter D ip j
1 [Name string[30] ‘Generator-3' IN EDIT: Name of the object

2 |Description 'string[40] ‘Generator 3 IN EDIT: Description of the abject

3 VaoltageLevel dint IN EDIT: Voltage level for object colouring [1..10]

4 Index dint 5 IN EDIT: Generator ID [1..15], for first GEN the Index = NumberOfGrids+1
5 NormalMode GOV |dint IN EDIT: [1=Manual][2=Auto][3=Local|

6 |NormalMode AVR  |dint IN EDIT: [1=Manual][2=Auto][3=Local]

7 AlSeverity dint IN EDIT: Alarm severity

8 |EvBeverity dint IN EDIT. Event severity

9 [Class dint IN EDIT: Alarm and Event Class

10 |ManualSyncEnable |bool IN EDIT: Manual enabled, for Faceplate [NOT USED]
1 |llockPar pmslLockPar pmshodel.Gen3_GenPar llockPar IN: Interlock input signals and cc

12 [ExtPar P 'ar |pmsNodel.Gen3_GenPar ExtPar IN: External p ., for ap

13 MeasPar pmsExtl0 pmshodet.Gen3_ GenParMeasPar IN: FurExlsndsd Maasurementsmd\caﬂumn Faceplate

14 |AutoPar pmsGenAutoPar |pmshiodel AllGen_AutoPar IN: Parameters for P/Q mode control

15 [SyncGNPar pmsSNGNPar pmshlodel. SyncGNPar IN: Interface fram Synchronization module

16 |IOPar pmsGenlOPar pmshiode1.Gen3_GenParl0Par IN_OUT: Generator /O signals

17 AlarmPar prsExtAll prashodet. Gen3_GenPar AlarmPar IN_OUT: For Extended Alarm indication in Faceplate

18 |EventPar prasExtE pmsiodat. Gen3_GenPar EventPar IN_OUT: For Extended Event indication in Faceplate

19 |GNSyncPar p ar pmshlodet. Gena_GanF‘arGNSyncPar OUT: Interface to Synchronization module

20 |Status pmsGenStat pmshodel AllGen_GenStatus (OUT. Generator status

| I}

£ Connections - Gend pms0l

Editor Edt Yiew Insert Tooks MWindow Help

pmsGen™M

Pl b 2 03a% & 541
Narne Data Type Parameter D j

1 |Name string[30] ‘Generator-4' IN EDIT: Name of the abject

2 Description stringl40] ‘Generatar 4' IN EDIT: Di of the ohject

3 Voltagelevel dint IN EDIT: Voltage level for object colouning [1..10]

4 Index dint IN EDIT: 1D [1..15], for first GEN the Index = NumberOfGrids+1

5 MormalMade_ GOV |dint IN EDIT: [1=Manual|[2=Auta][3=Local]

6 [MormalMade AVR dint IN EDIT: [1=Manual[2=Auto][3=Local]

7 |AlSeverity dint IN EDIT: Alarm severity

8 [EvSeverity dint IN EDIT: Event severity

9 [Class dint IN EDIT: Alarm and Event Class

10 |ManualSyncEnable |bool IN EDIT: Manual synchronizing commands enabled, for Faceplate interaction [NOT USED]

1 |llockPar proslLockPar pmsiode].Gend_GenPar llackPar IN: Interlock input signals and

12 [ExtPar xtFar  |pmshodel Gend_GenPar ExtPar IN: External for

13 MeasPar pmsExtl0 pmshodel. Gend_GenPar MeasPar IN: For Extended indication in Faceplate

14 AutoPar pmsGenAutoPar  |pmshodel. AllGen_AutoPar IN: P for P/Q mode control

15 |SyncGNPar pmsSNGNPar pmshodel.SyncGNPar IN: Interface from Syr ization module

16 [OPar pmsGenlOPar  |pmsNodel.Gend_GenPar IOPar IN_OUT Generator /O signals

17 |AlarmPar pmsExtAl pmshlodel. Gend_GenPar AlarmPar IN_OUT For Extended Alarm indication in Faceplate

18 EventPar pmsExtEvt pmshodel.Gend_GenPar EventPar IN_OUT For Extended Event indication in Faceplate

19 (GNSyncPar p ISNPar  [pmsNodel,Gend_GenPar GNSyncPar OUT: Interface to Synchronization module

20 Status P! pmshodel AllGen_GenStatus OUT: Generator status -
<[ *]\Parameters el | Mz

[Row2z Col5 |

Figure 46 Example of parameter connections for the pmsGenM instances
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7.3.3.1 Connection of Index

The parameter Index in the pmsGenM control module is a unique identity number which must
be assigned to each generator according to the network determination (refer to section
Network determination).

The configuration example in Figure 46 shows that the following index numbers are assigned
to the relevant generators:

Table 58 Example of Index numbers assigned to pmsGenM modules

Control module name Description Index
GEN-1 Generator 1 3
GEN-2 Generator 2 4
GEN-3 Generator 3 5
GEN-4 Generator 4 6
The parameter Index of the pmsGenM modules depends on the identity PB01...PB15
Q assigned to each generator in the network determination and the total number of grid

connections that are applicable for the plant: Index number = PBx + Number of grids.

In the example shown in Table 58, the index number 5 is assigned to the GEN-3,
because the identity in the network determination from Figure 47 is PB0O3 and there are
two grid connections in the plant (i.e. PBx = 3, Number of grids = 2, Index = 3+2).
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7.3.3.2 Connection of SyncGNPar

The parameter SyncGNPar shall be used for receiving the necessary data from the
synchronization module pmsSNSyncSuperv into the generator module pmsGenM.

The configuration example in Figure 46 shows that the variable pmsNode1.gSN_AIISynGNPar
is connected to the parameter SyncGNPar for all the generators. The same variable
pmsNode1.gSN_AIlISynGNPar shall also be connected to the parameter SynGNPAr in the
pmsSNSyncSuperv module, as shown in Figure 47.

ions - Synchronization pmsSNLib.pmsSNSyncSupery

Editor Edt View Insert Tools Window Help

el b 2 s L] ‘ El A& & |3 |4 o1
Name Data Type P. |Descripti il
1 |Name string[30] 'Synchronization® (N EDIT: Name of the object
2 Descripti string[40] "Synchronization function’ lIN EDIT: Deseription of the object
3 [EvSeverity Idint IN EDIT: Event severity
4 f-AISmrily Idint [IN EDIT: Alarm severity
5 [Class dint IN EDIT: Alarm and Event Class
6 |Enable bool true IIN: Enable module execution
7 _[NetTopology pmsNetTopology |pmshodel.NetTopology lIN: Network topology
8 |iMV_Freq pmsBBReall050  [pmsNodel.SN_iMY_Freq IN: Measured values Freq
9 iMV_Volt pmsBBReall050  jpmsNodel. SN_iMY_Volt IN: Measured values Voltage
10 [PBO1 dint 2 : Power Bus Bar.01 type 1 = Generator, 2 = Grid
11 [PBO2 dint 2 Power Bus Bar.02 type 1 = Generator, 2 = Grid
12 |PBO3 dint I : Power Bus Bar.03 type 0 = None, 1 = Generator
13 |PBO4 (dint 1 Power Bus Bar04 type 0= None, 1 = Gi
14 |PBO5 \dint 1 IN: Power Bus Bar.05 type D = None, 1 = G
15 |PBO6 \dint 1 IN; Power Bus Bar.06 type 0 = None, 1 = Generator
16 |PBO7 |dint 0 |IN: Power Bus Bar.07 type 0 = None, 1 = G
17 |PBOS |dint 0 : Power Bus Bar.08 type 0 = None, 1 = G
18 [PBO9 (dint | Power Bus Bar.09 type O = None, 1 = Generator
19 [PB10 \dint IN: Power Bus Bar: 10 type 0 = None, 1 = Gi
20 PB11 |dint. | [IN: Power Bus Bar:11 type D = None, 1 = Generator
21 [PB12 o : Power Bus Bar.12 type 0= None, 1 = G
22 |PB13 0 IIN: Power Bus Bar13 type D = None, 1 = G
23 PB14 0 IIN: Power Bus Bar: 14 type 0 = None, 1 = Generator
24 PB15 idinl 0 : Power Bus Bar:15 type D = None, 1 =
25 ||O_Input |pmsSNIOPar pmsNodel1.SN_IO_Input : Feedback fram sy izing panel
25 [CB_ID |pmsSNCE_ID pmsNode1.SN_CB_ID IN: CB Identity for CB with Sync request
27 |GNSynPar |pmsGNSNPar pmshode] SN_AllGenSynPar lIN: Connection fram Gen Control Modules
28 |CBSynPar |pmsCBSNPar pmshodel. SN_AICBSynPar IIN: Connection from CBSync Control Modules
29 [ExtPar |pmsSNExtPar  |pmsNodel.SN_ExtPar |IN: Extenal Parameters
30 [ParamSet pmsGenDint pmshode] SN_ParamSet IN EDIT: Fill in panding set for selected
31 |MaxNo ion |dint 4 lIN: i number of Gens participaling in the sync process
32 [FreqLowLimit real pmsNodel.SN_FreqLowLimit |IN EDIT: Value of Frequency limit value for spurious powered bus
33 VoltLowlLimit real pmsNodel.SN_VoltLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus
34 fSyangF‘ar pmsSNCigPar pmsNode1.SN_SynCfgPar IN EDIT: Synchroniser timeout configpar
35 [Sel d pmsGenBool pmsNode1.SN_Sel dGen |OUT: HS| selected
35 [SynGNPar pmsSNGNPar pmshodel SyncGNPar ]'OUT: Conneclion fo Gen Control Modules
37 [SyncOperation bool pmsNode1.SN_SyncOperation |OUT: Sync pperation in progress
38 |SynCBPar pmsSNCBPar pmsNodel.SN_AIISynCBPar |OUT: Conngction to CBSync Control Modules
39 UREF dint pmsNode1. SN_UREF IOUT: Indicalion of side (Bus bar ID)
40 UVAR |dint pmshodel. SN_UVAR IOUT: Indicalion of variable side (Power source ID)
41 |I0_Output |pmsSNIOPar pmsNodel.SN_IO_Output |OUT: Comnjands to synchronizing panel
[<T3[\Parameters / Tl |
{Row 1, Col 5
F Connections - Gen1 pmsObiLib.pmsGen™ HEER
Edtor Edt View Insert Tools Vindow Help
Pt bl B L) 0| A% & 5|8 e
Name Data Type Parameter Description ﬂ
1 |Name istring[30] ‘Generator-1° IN EDIT: Name of the object
2 D i string[40] ‘Generator 1' IN EDIT: Degcription of the object
3 VoltageLevel dint [N EDIT: Voltage level for object colouring [1..10]
4 |index dint 3 IN EDIT: Generator D [1..15], for first GEN the Index = NumberOfGrids+1
5 |NormalMade_ GOV |dint IN EDIT [15Manual][2=Auta]{3=Local]
6 |NormalMode AVR  [dint IN EDIT: [15Manual][2=Auta][3=Local]
7 |AlSeverity dint IN EDIT: Alzrm severity
8 |EvSeverity dint IN EDIT: Event severity
9 [Class dint IN EDIT: Algrm and Event Class
10 |ManualSyncEnable |bool IN EDIT: Manual synchronizing commands enabled, for Faceplate interaction [NOT USED]
11 |llockPar pmslLockPar prnsiodel. Genl_GenParllockPar IN: Interloch input signals and cor ion
12 |[ExtPar prsGenExtPar  |pmsNodel.Genl_GenPar.ExtPar IN: External parameters, for application interaction
13 |MeasPar pmsExtlO pmsNodel Genl_GenParMeasPar IN: For Extended Measurements indication in Faceplate
14 /AutoPar pmsGenAutoPar |pmsNodel AllGen_AutoPar IN: Parameters for P/Q mode contral
15 |SyncGNPar prsSNGNPar prsNodel. SyncGMPar IN: Interface from Synchronization module
16 |IOPar pmsGenlOPar pmsNodel. Gen1_GenPar|OPar IN_OUT Generator /O signals
17 |AlarmPar prsExtAl pmsNodel. Genl_GenParAlarmPar IN_OUT: For Extended Alarm indication in Faceplate
18 |EventPar pmsExtEv pmsMNodel.Gen1_GenFar.EventPar IN_OUT: For Extended Event indication in Faceplate
19 |GNSyncPar pmsGNSNPar pmshodel. Genl_GenPar GNSyncPar OUT: Interface to Synchranization module
Status pmsGenStat pmshode] AllGen_GenStatus OUT. Generalor status
IllJr\Pammeters Nal
[Row1, Col5 |

Figure 47 Example of SyncGNPar parameter interconnection with pmsSNSyncSuperv
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7.3.3.3 Connection of GNSyncPar

The parameter GNSyncPar shall be used for sending the necessary data from the generator
modules pmsGenM into the synchronization module pmsSNSyncSuperv.

The configuration example in Figure 46 shows the following variables connected to the

GNSyncPar parameter of the relevant generators:

Table 59 Example of GNSyncPar connections to pmsGenM modules

Control module name Description Variable connected to CBSynPar
GEN-1 Generator 1 pmsNode1.GEN1_GenPar.GNSyncPar
GEN-2 Generator 2 pmsNode1.GEN2_GenPar.GNSyncPar
GEN-3 Generator 3 pmsNode1.GEN3_GenPar.GNSyncPar
GEN-4 Generator 4 pmsNode1.GEN4_GenPar.GNSyncPar

The GNSyncPar, from up to 15 different generators, shall be collected in a pmsGNSN control
module, as shown in Figure 48 The output GNSNParO shall be further linked to the input
parameter GNSynPar of the pmsSNSyncSuperv module.

B} Connections - GNSN pmsSNLib.pmsGNSN

Edtor Egt Yew Jnsert Tooks Window Lelp

b 2 e 0/&4 & 3[4 %
|Name |Data Type: |Parameter Description il

1 |GNSNParl_1 {pmsGNSNPar  IpmsNodel.Gen1_GenPar. GNSyncPar IN: from pmsGenM parameter GNSynPar I

2 |GNSNParl 2 [pmsGNSNPar  |pmshodel. Gen2_GenPar. GNSyncPar IN: from pmsGenM parameter GNSynPar

3 |GNSNParl_3 pmsGNSNPar  |pmsNodel. Gen3_GenPar GNSyncPar IN: from pmsGeni parameter GNSynPar

4 |GNSNParl_4 pmsGNSNPar IpmsNodel.Gend GenPar GNSyncPar IN; from pmsGent parameter GNSynPar

5 |GNSNParl_5 |pmsGNSNPar | [IN: from pmsGenM parameter GNSynPar

6 |GNSNPar_6 prsGNSNPar IN: from pmsGenM parameter GNSynPar
7 _|GNSNParl 7 |pmsGNSNPar _TIN: from pmsGenM parameter GNSynPar

B |GNSNParl_8 IpmsGNSNPar IN: from pmsGenM parameter GNSynPar

9 |GNSNParl_9 IpmsGNSNPar |IN: from pmsGenM parameter GNSynPar

10 [GNSNParl_10 [pmsGNSNPar \IN: from pmsGenM parameter GNSynPar

11 |GNSNParl_11 |pPmsGNSNPar IN; from pmsGeni parameter GNSynPar

12 |GNSNParl_12 pmsGNSNPar |IN; from prmsGenM parameter GNSynPar

13 |GNSNParl_13 \pmsGNSNPar IN: from pmsGenM p GNSynPar

14 |GNSNParl_14 IpmsGNSNPar IN: from pmsGenM p GNSynPar
15 |[GNSNParl_15 | pmsGNSNPar IN: from pmsGenM p GNSynPar

16 [GNSNParO pmsGNSNPar ipmsNodﬂ SN_AllGenSynPar TOUT: 1o pmsBNSyncSuperv parameter GNSynPar
17 [Count (dint | |OUT: Numbef of selected machines -
<[]\ Parameters / | TN Ll'i

) Connections - Synchronization pmsShLib.pmsSNSyncSupery

Editor Edit Wiew Insert ook Window Help

[Row1, Col 5

ek b B | ] O3 & 24 o1
Name Data Type Parameter |Deseription B
26 |CB_ID pmsSNCE_ID pmsMode1. SN_CB_ID IN: CB Identifly for CB with Sync request
27 |GNSynPar pmsGNSNPar prsMode]. SN_AlIGenSynPar IN: Connection fram Gen Control Madules
28 |CBSynPar pmsCBSNPar prasModel. SN_AICBSynPar IN: Connection fram CBSync Control Modules
29 |ExtPar prsSNExtPar prashodel SN_ExtPar IN: External Parameters
30 |ParamSet prmsGenDint prashode’ SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generators participating in the sync process
32 |FragLowLimit raal pmsMade!. SN_Freglowlimit IN EDIT: Value of Fraquency limit value for sputious powered bus
33 [VoltLowLimit real pmél‘d"nn'lm'SN:\-/n\t'Lmn\'r[im-h N EDIT: Value of Voltage limit value for spurious powared bus
34 |SynCfgPar pmsSNCigPar p_fr_u_s__l_‘_\l-_n'_r;'e'ﬁ SNASyangF'ar IN EDIT: Synchroniser timeout configpar L
35 [SelectedGen prmsGenBool prasModel. SN_SelectedGen (OUT: HS| selected generators
36 |SynGNPar prsSNGNPar pmsNode!. SyncGNPar OUT. Connection to Gen Control Modules -
[31 [ Parameters ] Hz

iﬁaw 1,Col5 ]

Figure 48 Example of GNSynPar parameter interconnection with pmsSNSyncSuperv
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7.4 Configuration of synchronization objects

The following sections will describe the configuration of the pmsSNSyncSuperv control
module type and the supporting module types; pmsCBSN and pmsGNSN which are required
for the synchronization function.

7.41 Application code for pmsSNSyncSuperv control module

The example in Figure 49 shows a control module type pmSNSyncSuperv instantiated under
the structure named Synchronization.

£ prs_application

= W, Libraries
B System
® AlarmEventLib 1.6-0
& Basiclib 1.7-5
@ ControlSimpleLib 1,3-0
= ControlSupportLib 1.4-11
0 IconLib 1.4-0
) MMSCommLib 1.4-0

= LW PMs_application 1.0-0
W Connected Libraries
& Control Module Types
= {7 Obijects
CBO1 pmsCBLib,pmsCBSynchM
iS¢ CB02 pmsCBLib.pmsCBSynch
CBO3 pmsCBLIb.pmsCBSynch
CB04 pmsCBLIb,pmsCBSyncM
CBO0S pmsCBLib.pmsCBSyncM
i= CBO6 pmsCBLib.pmsCBSyncM
i% CBO7 pmsCBLib.pmsCBSynch
Genl pmsGenLib.pmsGenM
Gen2 pmsGenLib.pmsGenm
Gen3 pmsGenLib.pmsGenM
Gend pmsGenLib,pmsGenM
TRF1 pmsTrfLib.pmsTrSingleM
TRF2 pmsTrfLib.pmsTrPar™
- {7 PQeontrol
= {7 Synchronization
CBSN  pmsShLib.pmsCBSN
GNSN  pmsSNLIb. pmsGNSN
MetDetermination prasMatrixLib.pmsTopologyDet
SimSynchrotact  pmsShLib.pmsSimSynchrotact
SNMatrixIndex  pmsMatrixLib. pmsBusConn
Synchronization pmsShLib.pmsSNSyncSupery |

-
(2]

[0

Figure 49 Example of pmsSNSyncSuperv control module type instance

To connect the parameters of the instance it is recommended to create two application
specific data types; one that will contain the control module internal connection variables and
one that will contain the 1/0 signal variables. The example in Figure 50 shows the data types
named pmsNode1 and ioNode1.
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f:__‘ﬂata Type - PMS_ApplicationLib.pmsNode
Editor Edt View Insert Tools Window Help

it B mH g =0 ARR | &

It

Name Data Type =
46 |SN_AIICBSynPar pmsCBSNPar
47 |SN_AlISynCBPar pmsSNCBPar
48 |SN_AllGenSynPar pmsGNSNPar
49 |SN_iMV_Freq pmsBBEReall050
50 [SN_iMY_Volt pmsBBReall050
51 [SN_IO_Input pmsSNIOPar
52 [SN_IO_Output pmsSNIOPar
53 SN _CB D pmsSNCE_ID
54 |SN_ParamSet pmsGenDint
55 |SN_ExtPar pmsSNExtPar
56 |SN_FregLowLimit real
57 |SN_VoltLowLimit real
58 |SN_SyncOperation bool
59 |SN_UREF dint
B0 |SN_UVAR dint
B1 |SN_SelectedGen pmsGenBool
B2 |SN_SynCigPar pmsSNCfgPar -|
[ 4] # [\ Components [N | [ [ 7

f: Data Type - PMS_ApplicationLib.ioNode

Editor Edit Yiew Insert Tools Window Help

iMHZy MOk 0 A8R &2
Name Data Type a]

51 |SN_DI_Operate BoollD

52 |SN_DI_Error BoollO

£3 |SN_DI_ExchangeVarRefSide_FB BoollO

54 |SN_DI_SelectSyncCB_Gnd1_FB BoollO

&5 |SN_DI_SelectSyncCB_Gnd2_FB BoollO

66 |SN_DI_SelectSyncCB_Gen1_FB BoollO

57 |SN_DI_SelectSyncCB_Gen2_FB BoollO

£8 |SN_DI_SelectSyncCB_Gen3_FB BoollO

£4 |SN_DI_SelectSyncCB_Gend_FB BoollO

B0 |SN_DI_SelectSyncCE_BusTieAB_FB  |BoollO

B1 |SN_DI_SelectSyncGen_Gen1_FB BoollO

62 |SN_DI_SelectSyncGen_Gen2_FB BoollO

63 |SN_DI_SelectSyncGen_Gen3_FB BoollO

B4 |SN_DI_SelectSyncGen_Gend_FB BoollO

E5 |SN_DI_SelectParamSet_NoSync_FB  BoollO

BE |SN_DI_SelectParamSet_Gen1_FB BoollO

B7 |SN_DI_SelectParamSet_Gen2_FB BoollD
B8 |[SN_DI_SelectParamSet_Gen3_FB BoollO
B9 |SN_DI_SelectParamSet_Gend_FB BoollO

70 |SN_DO_StantSync BoollO
71 |SN_DO_StopSync BoollO
72 |SN_DO_ExchangeVarRefSide BoollO
73 |SN_DO_SelectSyncCB_Grid1 BoollO
74 |SN_DO_SelectSyncCB_Grid2 BoollO
75 |SN_DO_SelectSyncCB_Gen1 BoollO
76 |SN_DO_SelectSyncCB_Gen2 Booll0
77 |SN_DO_SelectSyncCB_Gen3 BoollO
78 |SN_DO_SelectSyncCB_Gend BoollO
79 |SN_DO_SelectSyncCB_BusTieAB BoollO
B0 [SN_DO_SelectSyncGen_Gen1 BoollO
81 |SN_DO_SelectSyncGen_Gen2 Booll0
B2 |SN_DO_SelectSyncGen_Gen3 BoollO
83 |SN_DO_SelectSyncGen_Gend Boollo
84 |SN_DO_SelectParamSet_NoSync BoollO
B85 |SN_DO_SelectParamSet_Gen1 BoollO
86 |SN_DO_SelectParamSet_Gen2 BoollO
(87 |SN_DO_SelectParamSet_Gen3 Booll0
BB |SN_DO_SelectParamSet_Gend BoollO ~
| 4]+ |\ Components 4 M

P

Figure 50 Example of application-defined data types for pmsSNSyncSuperv
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An example of the parameter connections for the pmsSNSyncSuperv is shown in Figure 51.

- Connections - Synchronization pmsSNLib.pmsSNSyncSupery
Edtor Edt Yiew [nsert Tooks Window Help
R AL S 0S8 & 248 o
Name Data Type Parameter Descripti ﬂ

1 Name string[30] [Synchronization IN EDIT: Name of the object

2 Description string[40] [Synchronization function’ IN EDIT: Description of the object

3 EvSeverity dint IN EDIT: Event severily

4 AlSeverity dint IN EDIT: Alarm severity

5 [Class dint IN EDIT: Alarm and Event Class

B Enable bool true IN: Enable module execution

7 NetTopalogy pmsNetTopology  jpmsNodel. NetTopology IN: Network topology

8 iMY_Freq pmsBBReall050  jpmsNodel SN_iMY_Freq IN: Measured values Freq

9 MY _Valt pmsBBReall050  |pmsNodel SN MY Volt IN: M d values Voltage

10 PBM dint P IN: Power Bus Bar01 type 1 = Generator, 2 = Grid

11 |PBO2 dint Q2 IN: Power Bus Bar02 type 1 = Generator, 2 = Grid

12 |PBO3 dint 1 IN: Power Bus Bar:03 type 0 = None, 1 = Generator

13 [PBEO4 dint 1 IN: Power Bus Bar:04 type 0 = None, 1 = Gi

14 PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1= Gi

15 PBOB dint 1 IN: Power Bus Bar.06 type 0 = None, 1 = Generator

16 PBO7 dint n IN: Power Bus Bar.07 type 0 = None, 1 = Generator

17 PBO8 dint n IN: Power Bus Bar:08 type 0 = None, 1 = Generator

18 PBO9 dint ] IN: Power Bus Bar.09 type 0 = None, 1= Generator

19 |PB10 dint 1] IN: Power Bus Bar:10 type 0 = None, 1= Generator

20 PB11 dint n IN: Power Bus Bar:11 type D = None, 1 = Generator

21 |PB12 dint n IN: Power Bus Bar:12 type 0 = None, 1= Generator

22 PB13 dint n IM: Power Bus Bar:13 type 0 = None, 1= G

23 PB14 dint n IN: Power Bus Bar:14 type 0 = None, 1 = Generator

24 PB15 dint n IN: Power Bus Bar 15 type 0 = None, 1 = Generator

25 10 _Input prsSNIOPar prnsNodel. SN_IO_Input IN: Feedback from sy izing panel

26 [CB_ID pmsSNCE_ID |pmsNodel SN_CB_ID IN: CB Identity for CB with Syne request

27 GNSynPar pmsGNSNPar pmsNodel SN_AllGenSynPar IN: Connection from Gen Control Modules

28 CBSynPar pmsCBSNPar msModel. SN_AICBSynPar IN: Connection from CBSync Control Modules

23 |ExtPar pmsSNExtPar  jpmsNodel SN_ExtPar IN: External Parameters

30 ParamSet prasGenDint prnsNodel SN_P: IN EDIT: Fill in ponding p sel for selected g it
31 MaxNao! lection |dint # IN: { number of G participating in the sync p
32 |FreqLowLimit real pmsNodel. SN_FreqlowLimit IN EDIT: Value of Fraquency limit value for spurious p bus
33 VoltLowLimit real pmshodet. SN_VoltLowLimit IN EDIT: Value of Violtage limit value for spurious powered bus
34 SynCfgPar prsSNCfgPar  pmsNodel SN_SynCfgPar IN EDIT: Synchroniser timeout configpar

35 SelectedGen pmsGenBool pmsNodel. SN_ edGen OUT: HSI sel g

36 SynGNPar pmsSNGNPar  jpmsNodel SyncGNPar OUT: Connection to Gen Control Modules

37 |SyncOperation bool Nodel SN_SyncOperati OUT: Sync operalion in prog|

38 SynCBPar prsSNCBPar pmsNodel. SN_AlISynCEPar OUT: C ion to CBSync Control Modul

39 UREF dint prsNode!. SN_UREF OUT: Indication of ref: side (Bus bar ID)

40 UVAR dint jprnsNodel SN_UVAR OUT: Indication of variable side (Power source D)

41 10_Output prsSNIOPar pmsNodel. SN_I0_Output OUT: Ci ds to synchronizing panel -|
4| » |\ Parameters K| AP

[Row1, Cots |

Figure 51 Example of parameter connection in pmsSNSyncSuperv control module
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7.4.1.1 Connection of CB

The index numbers required for the circuit breakers in the network determination shall be
calculated by the control module type pmsBusConn. An example of this module is shown in

Figure 52.

£Y pMs_Application
B W Libraries
=+ System
AlarmEventLib 1.6-0
BasicLib 1.7-5
ControlSimpleLib 1.3-0

B-E8-8-E

=

TeonLib 1.4-0
MMSCommLib 1.4-0
1} PMS_Application 1.0-0

0-#3-8

m-=

1% Objects
CBO1

CBOZ

= B3

= ceod
CBOS

CBOS

& CB07
Genl

Gen2

Gen3

Gerrd

TRF1

TRF2

@ % PQeontrol

ControlSupportLib 1.4-11

W Connected Libraries
& Control Module Types

pmsCEBLID. pmsCESyncM
pmsCBLib. pmsCBSyncH
pmsCBLIb.pmsCESyncM
pmsCBLib. pmsCBSyncH
pmsCBLb. pmsCBSyncM
pmsCBLib. pmsCBSync
pmsCBLIb.pmsCESynch
pmsGenLib. pmsGentd
pmsGenLib.pmsGeni
pmsGenlLib . pmsGeni
pmsGenLib,pmsGeni
pmsTrfLib.pmsTrSingleM
pmsTrfLib.pmsTrParrM

B (@ Synchronization
& cosn pmsshLb.pmsCBSN
1= GNSN pmsSNLib.prmsGNSN
NetDetermination pmsMatrixLib.pmsTopologyDet

SimSynchrotact pmsSNLib. pmsSimSynchrotact

SNMatrixIndex pmsMatrixLib. pmsBusConn

Synchronization  pmsSNLID,pmsSNSyncSupery

Figure 52 Example of pmsBusConn control module type instance

The faceplate aspect of the pmsBusConn module is shown in Figure 53 .This faceplate shall
be utilized to assign the PBx and LBx identities for the circuit breakers of the network
determination example presented in Figure 37.
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fﬁ SNMatrixIndex : Faceplate PG2 Hi= E2

(.f;\| SNMatrixIndex

V)

Matric |
801 |BBO1  xllPBBO1 ;l'g'
802 |BBO2  ~lPBBO2 =]
803 |BBO1  ~lpBBO3 -]
cB04 | BBo1  ~|PBBO4 -
€805 |LBB0O2  ~lfpBBOS ]
cB06 |BBO2  ~lPBBO6 =]
CB07 |BBO1  ~|iBBO2 =
cBos__ | = =
09 | = =
810 | = - ;J,‘

Cunfirml
[ = sl

Figure 563 Example of pmsBusConn faceplate

A dropdown menu shall appear after a mouse-click on any of the cells inside the pmsBusConn
faceplate. A busbar identity must be selected for each circuit breaker included in the network
determination. The example in Figure 53shows that CB01 has been assigned with the
identities LBB01 and PBBO01, because according to the network example in Figure 37, the
breaker CBO1 is interconnecting bus LB01 with bus PBO1.

When all circuit breakers are assigned with a pair of identities, the pmsBusConn control
module will calculate the index numbers for each circuit breaker. The Figure 54 shows the
output parameter Matrixindex, in on-line mode, which shall contain the calculated index
numbers for the configuration example in Figure 53.

F—' SNMatrisIndex - PMS_Application.Synchronization. SNMatrixIndex (pmsBasicLib.pmsBusConn)

Edtor Edt View Tools Window Help
AR A iy 41
Name Current Value Data Type [Variable i,
— Reset false bool |<SNMatrixIndex.Reset>
B Matrixindex pmsCBindex \pmshodel. Matrixindex
— CBO01_Index1 |1 dint \pmshodel. Matrixindex. CBOO1_Index1
— CBO01_Index2 (36 dinl |pmshodel Matrixindex. CBO01_Index2
— CBO02_Indexi |2 dint |pmsNodel, Matrixindex. CBO02_|ndex1
— CBO002_Index2 |37 dint pmshodel. Matrixindex. CBO02_Index2
— CBO03_Index1 |1 dinl \pmshodel.Matrixindex. CBO03_Index1
— CBOO3 Index2 |38 dint pmshodel.Matrixindex. CBO03_Index2
— CBO04_Index1 |1 dint pmsNodel. Matrixindex. CBO04_Index1
— CBOD4_Index2 |39 dint |pmsNodel Matrixindex. CBODA_Index2
—  CBOD5_Index1 |2 dint pmsNodel. Matrixindex.CBO05_ndex1
— CBO0DS_Index2 |40 dint |pmshode1.Matrixindex. CBO05_Index2
— CBO0G_Index1 |2 dint |pmsNodel, Matrixindex. CBO0E_Index1
— CBOO0E_Index2 |41 dint \pmshlodel. Matrixindex. CBO06_Index2
—  CBO07_index1 |1 dint |pmshodel. Matrixindex. CBO07 _|ndex1
— CBOO7_Index2 |2 dint \pmsNodel. Matrixindex. CBOO7 _Index2 - |
4| » |\ Parameters / KN 27
| |

Figure 54 Example of parameter connections in pmsBusConn

The variable connected to the output parameter Matrixindex, in the control module
pmsBusConn, shall be further connected to the input parameter CB in the control module
pmsTopologyDet. An example is shown in Figure 55.
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F Connections - SNMatrixIndex pmsBasicLibpmsBusConn
Editor Edit View Insert Tools ‘Window Help

et bl L 0 A% & 3 A ek

Name Data Type Parameter |Description }i}
1 |Reset bool |IN: Reset and clear the indexes
2 Matrikindex pmsCBIndex pmsNodel Matrixindesx TOUT' Calcplated Index Numbers (input from faceplate) -
<[]\ Parameters Mal ] v

Row 1, Col 5

F Connections - NetDetermination pmsBasicLib.pmsTopologyDet
Editor  Edit View Insert Tools Window Help

it B RN =]
Name Data Type Parameter Descriptior) il
1 Enable bool ftrue IN: Enabla|execution of the module
2 CBindex pmsCBIndex |pmsNDde1.Malﬂxindax \IN: CB indexes
3 lice prnsCEIO |pmsModel.iCB IN: Status main circuit breakers
4 |NetSize prshetSize prnsModel. NetSize |IN: Size of the network
5 NetTopology IpmsNetTopology |pmsNodel NetTopology |OUT: Network topology ~|
1 Parameters |ETH | M

Row 2, Col 5

Figure 55 Example of CB parameter connection
7.4.1.2 Connection of iCB

The parameter iCB shall be used for connecting the physical position feedback signals of the
circuit breakers identified for the network determination Figure 37. An example of the
necessary application code is shown in Figure 56.

E Control module type - PM5_ApplicationLib.Synchronization
Editor Edt Yiew Insert Tools ‘Window Help

it H 2 2 | L] | 0 A48 & 3 6w 70 A%
Name Data Type Attributes Description ﬂ
1 |ioNodel ioMode
2 |pmsNodel pmshode | -
4| » Y Parameters Varlahles External Variables Function Blocks a | | ¥l
§ )
(= Feedback Position of breakers for PO control ll)
{ 1)

pmsNodel  1CE.CEO01.CI
pnsNodel . 1CE.CBO01 .01
pnsNodel . iCB.CEOO1 . SP
pn=Nodel . iCE.CEO01 . 1O

ioNodel .CBO1_DI_FeedBackClosed:
ioNodel CBO1_DI_FeedBackOpened:
ioNodel .CBO1_DI_FeedBackInService:
ioNodel CBO1_DI_ FeedBackLockedOut

pmsHodel . iCB . CBOOZ2 . CI
pnsNodel . iCE.CE002.0I
pnsNodel  iCE.CEO02 .SP
pmsNodel 1CE.CEOO2 1O

ioNodel .CB02_DI_FeedBackClosed:
ioNodel CEO2_DI_FeedBackOpened:
ioNodel CE0Z_DI_FeedBackInService:
ioNodel CBOZ_DI_FeedBackLockedOut

pmsNodel . 1CE.CEBOD3 . CI
pms=Nodel 1CE.CEO03 .01
pmsHodel  1CB.CBO03 . SP
pmsHodel  1CB.CBO03 . 1O

icNodel . CBO3 DI_FeedBackClosed:
ioNodel CBO3_DI_FeedBackOpened:
ioNodel CEO0O3_DI_FeedBackInService:
ioNodel CBO3_DI_FeedBackLockedOut :

pmsHodel  1CE.CBO04 . CI
pmsNodel 1CE.CBOD4 . OI
pmsHodel . 1CE.CEOD4 . SP
pmsNodel . 1iCE.CBOO4 . 1O

ioNodel CEO4_DI_FeedBackClosed:
icNodel CBO4_DI_FeedBackOpened:
ioNodel CEO4_DI_FeedBackInService:
iolodel CBO4_DI_FeedBackLockedOut

pusNodel . 1CE.CBOOS . CI
pmsHodel . 1CE.CBO0OS . OI
pusHodel . iCE.CBEOOS . SP

pnsHodel  iCE CBOOS LO

ioNodel CBOS_DI_FeedBackClosed:
ioNodel CBOS_DI_FeedBackOpened:
ioNodel . CBOS_DI_FeedBackInSerwvice;
ioNodel CEO5_DI_FeedBackLockedOut

pnsHodel . 1CB . CBOOG . CI
pnsNodel . 1CE.CEOO6 . OI
pn=Nodel  iCE.CEOOG . SP
pusHodel  iCE . CBOOE . LO

ioNodel . CBO6_DI_FeedBackClosed:
iolodel . CBO&_DI_FeedBackOpened:
ioNodel CBO6_DI_ FeedBackInService:
ioNodel CBO6_DI_FeedBackLockedOut

pnsNodel  iCE.CE007 .CI
pnsHodel  iCB.CBOO7 .OI
pmsNodel  1CE.CEOO7 .SP
pnsHodel  iCE . CBOO7 . 1O

4] *]\_CodeSync_Confi CodeSync_Sig

ioNodel .CBO7_DI_FeedBackClosed:
ioNodel . CBO7_DI_FeedBackOpened:
ioNodel CBO7_DI_FeedBackInService:
ioNodel  CBO7_DI_FeedBackLockedOut:

Codesync_signasout 7 [+ | 2

[Rows3, Col 75 |

o |

Figure 56 Example of application code for iCB connections

If the feedback signal for the service position of a circuit breaker (e.g. CB01) is not applicable
for a specific project, it will still be required to permanently set the parameter
iCB.CB01.SP.Value to true. If the feedback signal for the open position or the locked-out
position of a circuit breaker (e.g. CB01) is not applicable for a specific project, the application
code for the iCB.CB01.0/ and iCB.CB01.LO can be omitted. The feedback signal for the
closed position of a critical circuit breaker (e.g. CB01) is a minimum requirement for the
network matrix and therefore the parameter iCB.CB01.CI must always be connected via
application code.
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If a generator or grid is connected to a busbar via several interconnections, the network
determination can be simplified by reducing the number of busbars and merging the
number of circuit breakers. This option may prove useful when the maximum number of
breakers (i.e. 160) is exceeded for a plant.

GRID

V

[H=R R

cez1
cB12

CB13 EED

ce14 cpzz2

¢ Y 99

Crriginal configuration

Reduced canfiguration

Figure 57 Example of reduced network determination

The following application code shall be used for combining the feedback positions from the
circuit breakers shown in Figure 57:

(*

GRID *)

iCB.CB1l.CI.Value CB11.IOPAR.CI.Value AND

CB12.IOPAR.CI.
CB13.IOPAR.
CB14.IO0OPAR.
iCB.CB1.0I.Value CB11.IOPAR.OI
CB12.IO0OPAR.
CB13.IOPAR.
CB14.I0PAR.OI
iCB.CB1l.SP.Value CB11.IOPAR.SP
CB12.IO0OPAR.
CB13.IOPAR.
CB14.IO0OPAR.

(* Gen 1 *)
iCB.CB2.CI.Value: CB21.I0PAR.CI
CB22.I0PAR.
iCB.CB2.0I.Value: CB21.I0PAR.OI
CB22.I0PAR.OI

Value AND
CI.Value AND

CI.Value;

.Value OR

OI.Value OR
OI.Value OR

.Value;

.Value AND

SP.Value AND
SP.Value AND

SP.Value;

.Value AND

CI.Value;

.Value OR

.Value;

iCB.CB2.SP.Value:

CB21.I0PAR.SP.Value AND
CB22.I0PAR.SP.Value;
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7.4.1.3 Connection of NetSize
The parameter NetSize shall be used to determine the maximum number of:
- circuit breakers
- power sources
- load busbars
- potential subnetworks
- grids
...used in the project. An example of the necessary application code is shown in Figure 58.

£ Connections - NetDetermination pmsBasicLib.pmsTopologyDet

Edtor Edit View Insert Tools Window Help

el bl 2 L] 0 a4 & 34 =T

Name Diata Type Paramster Description il

1 |Enable bool true IN: Enable execution of the module

2 |CBindex pmsCBIndex prnsNodel. Matrixindex IN: CB indexes NetMatrix

3 |icB prsCBID prnsNodel ICB IN: Status main circuit breakers

4 NetSize pmsNetSize prmsNodel NetSize IN: Size of the network

5 |NetTopology prmsNetTopology  |prsNodel NetTopology |OUT:Network topology -|

<[+ [\ Parameters KT | I
[Row1,Col5  |lukasz Dembicki
T

B control module type - PMS_Applicationlib.Synchronization
Editor Edt View Insert Tools Window Help
LA 1 AAR & DA R 1 id it

Name iDaIa Type |Attributes iDesn:lipliun

1 lioNodel ioNode

2 |pmsNodel pmshlode

«|»[\_Paramelers }_Variables ), External Variables Funclion Blocks J[4] |

-

LIl L]

5
{(* MNetwork Size configuration =)

pansliodel NetSize. CBmax
pmslodel  NetSize. LBEBmnax
pmslodel . NetSize. NrOfGrids
prslodel  NetSize. PEBnax
pnsHodel . HetSize. SNmax

wonw
MR R~

=
g

CodeSync_Config Codesync_signalsin CodeSync_signalsOuT Tl
|Row 90, Col67 |

Figure 568 Example of Network Size configuration

NetworkSize parameter is a one time setting and should not be modified during runtime
of the code depending on different conditions.

NetworkSize setting for load busbars (LBBmax) and subnetworks to be monitored
(SNmax) should be set to same value in the network determination.
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7.4.1.4 Connection of iMV_Freq and iMV_Volt

The parameters iMV_Freq and iMV_Volt shall be used for connecting the analogue frequency
and voltage measurements from the variable and reference side of the circuit breaker. An
example of the necessary application code is shown in Figure 59.

E Control module type - PM5_ApplicationLib.Synchronization

Editor Edt View Insert Tools ‘Window Help
ikt H 2 o e L] O ALR & D AR 70 et 2l
Name Data Type Attributes Description ﬂ

1 lioNodel ioMode

2 |pmsNodel prmshode | -
4] v [\ _Parameters 3 Variables ) External Variables A4 Function Blocks 4] | Ay

i 3 -

[ Analog measurements for Frequency and Voltage *)

G »)

[ From BBO1 : Grid-1 *)

(= From BBOZ : Grid-2 *)

(# From BBO3 . Gen-1 *)

[ * From BBO04 : Gen-2 *)

(= From BBOS : Gen-3 ®)

([ From BEBEOE @ Gen-4 )

(% From BBl6 : Bus A *)

(% From HB17 : Bus B )

Gy %)

( )

pnsHodel SN_iMV_Freq . BEBO1 := ioNodel Gridi_ AI Freq:

pusHodel SH_1HV Volt BBO1 := icNodel Gridl AT Volt:

pmsHodel SN_iMV Freq.BBO2 := ioNodel Grid2_ AI Freq:

pm=Hodel SH_1MV_Volt BBOZ := iocNodel Grid2_ AT Volt:

pmsHodel SN_i1iHV _Freq EBEO3 := icNodel Genl AT Freq:

pmsHodel SH_iMV Volt BBO3 = ioNodel Genl AT Volt

pm=Hodel SN_1iHV Freqg BBO4 = ioNodel Gen2 AT Freq:

pmsHodel SH_iMV_Volt EBO4 := icNodel Gen2_ AT Volt:

pmsHodel SH_ 1MV Freq BBOS = icNodel Gen3_AI Freq:

pnsHodel SH_iHV_Volt BBOS = icNodel Gen3_AT _Volt:

pm=Hodel SH_iHV Freq BEBOE := icNodel Gend_ AI Freq:

pnsHodel SN_1HV Volt EBO6 := ioNodel Gend AT Volt:

pmsHodel . SN_iMV_Freq BEB16 := ioNodel Busd_AI Freq:

pusNodel SH_ 1MV Volt EB16 := icNodel Busd AT Volt:

pnsHodel SN iMV_Freq BEB17 := ioNodel BusB AT Freg:

pnsNodel SN_iMV_Volt BB17 := icNodel BusB_AI Volt: -
4| v |\ _CodeSync_Canfig A Codesync _SignalsiN £ CodeSync_SignalsOUT Fi | L) Az

|Row83, Col 75 |

Figure 59 Example of application code for iMV_Freq and iMV_Volt

The example in Figure 59 shows that the variables pmsNode1.SN_iMV_Freq.BBxx and
pmsNode1.SN_iMV_Volt.BBxx are receiving the frequency and voltage values from

physical Al signals representing the field measurements.

The variables pmsNode1.SN_iMV_Freq and pmsNode1.SN_iMV_Volt shall be
connected to the inputs iIMV_Freq and iMV_Volt as shown in Figure 60.
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F! Connections - Synchronization pmsShLib.pmsSNSyncSupery

Editor Edt View Insert Tools 'Window Help

[H[=1 E3

g bl B | L] Bl AL g EA e
Natne Dsta Typs Parameter Description i'

1 [Name string[30] ‘Synchronization' IN EDIT: Name of the object

2 |Description string[40] 'Synchronization function’ IN EDIT: Description of the object

3 |EvSeverity dint IN EDIT: Event severity

4 AlSeverity dint IN EDIT: Alarm severity

5 [Class dint IN EDIT: Alarm and Event Class

6 |Enable bool true IN: Enable module execution

7 |MetTopology P ITopology  |pmshodel MetTopology IN. Network topology

8 |iMV_Freq pmsBBEReall050  [pmsNodel SN_iMV_Frag IN: Measured values Freq

9 [iMV_Wolt pmsBEReall0S0  |prmsNodel SN_iMY_Volt IN: Measured values Voltage

10 |PBOY dint 2 IN: Power Bus Bar01 type 1 = Generator, 2 = Grid

11 |pBO2 dint 2 IN: Power Bus Bar02 type 1 = Generator, 2 = Grid

12 |PBO3 dint 1 IN: Power Bus Bar03 type 0 = None, 1 = Generator

13 |PBO4 dint 1 IN: Power Bus Bar04 type 0 = None, 1 = Generator

14 |PBO5 dint 1 IN: Power Bus Bar05 type 01 = None, 1 = Generator

15 |PBOG dint 1 IN: Power Bus Bar.06 type 0 = None, 1 = Generator

16 |PBO7 dint 0 IN: Power Bus Bar.07 type 0 = None, 1 = Generator

17 |PBO8 dint 0 IN: Power Bus Bar08 type 0 = None, 1 = Genarator

18 |PBEO9 dint 0 IN: Power Bus Bar09 type 0 = None, 1 = Generator

19 |PB10 dint 0 IN: Power Bus Bar 10 type 0 = None, 1= Genarator

20 PB11 dint 0 IN: Power Bus Bar:11 type 0 = None, 1 = Generator

21 |PB12 dint 0 IN': Power Bus Bar:12 type 0 = Nane, 1 = Generator

22 |PB13 dint 0 IN: Power Bus Bar13 type 0 = None, 1 = Generator

23 |PB14 dint 0 IN: Power Bus Bar:14 type 0 = None, 1 = Generator

24 PB1S dint 0 IN: Power Bus Bar15 type 0 = None, 1 = Generator

26 I0_Input prmsSNIOPar prmsNodel SN_IO_Input IN: Feedback from synchranizing panel

26 [CB_ID pmsSNCE_ID prsNodel. SN_CB_ID IN: CB Identity for CB with Sync reguest

27 |GNSynPar pmsGNSNPar prmshodel SN_AlIGenSynPar IN: Connection from Gen Control Modules

28 |CBSynPar pmsCBSNPar pmsModel. SN_AICBSynPar IN: Connection from CBSync Control Modules

29 [ExtPar pmsSNExtPar pmsModel SN_ExtPar IN: External Parameters

30 |ParamSet pmsGenDint prnsModel SMN_ParamSet IN EDIT: Fill in correspanding parameter set for selected genarator
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generators participating in the sync process
32 |FreqLowLimit real prsModel SN_FreglowLimit IN EDIT: Value of Frequency limit value for spurious powered bus
33 ValtLowLimit real pmsNodel. SN_ValtLowdLimit IN EDIT: alue of Voltage limit value for spurious powsred bus
34 |SynCfgPar pmsSNCfgPar  |pmsMNodel. SN_SynCfgPar IN EDIT: Synchroniser timeout configpar

35 |SelectedGen pmsGenBool prnsMNodel. SN_SelectedGen OUT: HSI selected generatars

36 |SynGNPar pmsSNGNPar prsNodel. SyncGNPar OUT: Connection to Gen Control Modules

37 |SyncOperation boal pmsMNodet. SN_SyncOperation OUT. Sync operation in progress

38 |SynCBPar pmsSNCBPar pmshodel SN_AlISynCBPar OUT: Connection to CBSyne Cantrol Modules

39 |UREF dint prasModel SN_UREF OUT: Indication of reference side (Bus bar ID)

40 |UVAR dint pmsModel SN_UVAR OUT: Indication of variable side (Power source ID)

41 [I0_Output pmsSNIOPar pmsNodel. SN_0_Output OUT: Commands to synchronizing panal

4] » [\ Parameters || Y|

{Row 1, Col 5

Figure 60 Example of parameter connection iMV_Freq and iMV_Volt
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7.4.1.5 Connection of PB01...PB15

The parameters PB01...PB15 shall be used for configuring the power sources (generators
and grid connections) included in the network determination. An example of the necessary

connections is shown in Figure 61.

F Connections - Synchronization pmsSNLib.pmsSNSyncSupery

Editor Edit View [Insert Tools ‘Window Help

=13

it b B O &4 & 348 o1
Narme Data Type Parameter Description il

1 |[Name string[30] ‘Synchronization IN EDIT: Name of the object

2 |Description string[40] ‘Synchronization function’ IN EDIT: Description of the object

3 |EvSeverity dint IN EDIT: Event severily

4 AlSeverity dint IN EDIT: Alarm severity

5 [Class dint IN EDIT: Alarm and Event Class

6 Enable bool true IN: Enable module execution

7 NetTopology prmsNetTopology  [pmsNodel. NetTopology IN: Network topology

8 |iIMV_Freq pmsBBReall050  |pmsNodel SN_iMY _Freqg IN: Measured values Freq

9 iMV_Volt pmsBEReall0s0  |pmshodel SN_iMY_Walt IN: Measured values Voltage

10 |PED1 dint 2 IN: Power Bus Bar01 type 1 = Generator, 2 = Grid

1 |PBO2 dint 2 IN: Power Bus Bar02 type 1 = Generator, 2 = Grid

12 |PBO3 dint 1 IN: Power Bus Bar03 type 0 = Naone, 1 = Generator

13 |PBO4 dint 1 IN: Pawer Bus Bar04 type 0 = None, 1 = Generatar

14 |PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator

15 |PBOG dint 1l IN: Power Bus Bar.06 type 0 = None, 1 = Generator

16 |PBO7 dint 0 IN: Power Bus Bar.07 type 0 = None, 1 = Generator

17 |PBOB dint 0 IN: Power Bus Bar08 type 0 = None, 1 = Generator

18 |PEO9 dint 0 IN: Power Bus Bar:09 type 0 = None, 1 = Generator

18 [PB10 dirt 0 IN: Power Bus Bar:10 type 0 = None, 1 = Generator

20 |PB1 dint 0 IN: Power Bus Bar:11 type 0 = Nane, 1 = Generator

21 [PB12 dint 0 IN: Power Bus Bar.12 type 0 = None, 1 = Generator

22 |PB13 dint 0 IN: Power Bus Bar13 type 0 = None, 1 = Generator

23 |PB14 dint 0 IN: Power Bus Bar:14 type 0 = None, 1 = Generator

24 |PB15 dint 0 IN: Power Bus Bar15 type 0 = None, 1= Generator

25 |I0_Input pmsSNIOPar prsModel. SN_IO_Input IN: Feedback from synchronizing panel

26 |[CB_ID prmsSNCB_ID pmshodel.SN_CE_ID IN: C8 [dentity for CB with Syne request

27 |GNSynPar pmsGNSNPar pmshNodel. SN_AlIGenSynPar IN: Connection from Gen Control Modules

28 |CBSynPar pmsCESNPar prmshodel. SN_AICESynPar IN: Connection from CBSync Contral Modules

29 |[ExtPar prnsSNExtPar pmsNodel.SN_ExtPar IN: External Parameters

30 |ParamSet pmsGenDint pmshodel. SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generatar
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generatars participating in the sync process
32 |FregLowLimit real pmsNodel.SN_FregLowLimit IN EDIT: Value of Frequency limil value for spurious powered bus
33 MoltLowLimit real prnsiodel. SN_WallLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus

34 |SynCfgPar pmsSNCigPar pmsNodel. SN_SynCfgPar IN EDIT. Synchroniser limeoul configpar

35 [SelectedGen pmsGenBool pmsNodel.SN_SelectedGen OUT: HS| selected generalars

36 [SynGNPar pmsSNGNPar pmshodel. SyncGNPar OUT: Connection to Gen Control Modules

37 |SyncOperalion bool pmsNodel. SN_SyncOperation OUT, Sync operalion in progress

38 [SynCEPar pmsSMCBPar pmsModel. SN_AISynCEBPar OUT: Cannection to CBSync Control Modules

38 |UREF dint pmsModel, SN_UREF OUT; Indication of reference side (Bus bar D)

40 |UVAR dint pmsNodel . SN_UVAR OUT: Indication of variable side (Power source |0}

41 [|0_Output pmsSNIOFar pmsNodel. SN_|O_Cutput OUT: Commands to synchronizing panel -
«[» [\ Parameters Tl W

Figure 61 Example of parameter connection PB01-PB15

The example in Figure 61 reflects the configuration of the power sources in the network

determination example from Figure 37. The PB01 and PB02 are set to number 2

because they represent the grid connections, while the PB03 to PB06 are set to number
1 because they represent the generators. The rest of PB07 to PB15 are set to number 0

because they are not applicable for the specific network determination.

7.4.1.1 Connection of I0_Input and I0_Output

The parameters /O_Input and /0_Output shall be used for configuring the I/O interface signals
with the synchronizing equipment. An example of the necessary connections is shown in

Figure 62 and Figure 63.
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E- Control module type - PMS_Appli synchronization

Editor Edit View Insert Tools Window Help

‘R S e L ! O Aan & 3 LAS #18 XAl
Name Data Type Attributes Description

LI+

1 lioNodel ioNode
2 |pmsNodel pmshlode -
« [ » [\ _Parameters h_Variables External Variables A_ Function Blocks 4 | | H 2

{ : = : ; ) Al
(= Interface with the Synchronizing Device (equipment) *)

(» )

(* INFUTS: *)

(= Device is in "Remote" Foint of Control ")

(&3 Device iz "Ready" *)

(= Device iz "Operating” *)

(= Device in "Error" *)

(» )

(= Feedback after actiwvating the "VarRefExchange" relay *)

(= Feedbacks after activating the "CB Selection" relays *)

(= Feedbacks after activating the "Generator Selection" relays *)

[ Feedbacks after activating the "Generator parameter set' relays ")

(* *)

§ )

prnsNodel . SN_IO_Input . Remote ioNodel . SN_DI_Renote:

prnsNodel .SN_I0_Input . SyncReadyl ioNodel .SN_DI_Ready:

pn=Nodel SH_I0_ Input SyncOperatel ioNodel SN_DI_Operate:

pn=Nodel .SH_IO_Input . SyncErrorl ;= ioNodel .SN_DI_Error;

pnsNodel SN IO Input VarRefEx ;= 1oNodel SH DI ExchangeVarRefSide FB:

pnsNodel SH_I0 Input  CE1 = joNodel .SN_DI_ SelectSyncCB Gridl FB:

pm=Nodel SH_I0_Input CB2 ioNodel SH_DI_SelectSyncCB_Grid2 FH:

pnsNodel SN_I0_Input CB3 ioNodel SN_DI_SelectSyncCB_Genl FB:

pn=Nodel . SH_I0 Input  CE4 = ioNodel .SH_DI_SelectSyncCE _Gen2 FB;

prn=Nodel .SN_I0_ Input . CBS ioNodel .SN_DI_SslectSyncCE_Gend FH;

pnsNodel SN_IO Input CEE ioNodel .SN_DI_SelectSyncCB_Gend FE;

pnsHodel .SH_IO_ Input CE7 := ioNodel .SH_DI_SelectSyncCB_BusTieAB_FBH;

pnsNodel SN_I0 Input . Genl
pm=Nodel SH_I0 Input . Gen2
pnsNodel SN_I0_Input . Gend
pn=Nodel SH_I0_Input Gend

icNodel SN DI SelectSyncGen Genl FB:
iolodel .SN_DI_SelectSyncGen Gen2_ FB:
iolNodel .SN_DI_SelectSyncGen_Gen3_FB:
ioNodel SN_DI_SelectSyncGen_Gend _FB:

prnsNodel . SN_I0_Input  ParamSetl
pn=Nodel SH_I0_Input ParamSet?2
pnsNodel .SN_I0_Input . ParamSst3
pnsNodel .SH_I0 Input ParamSetd

ioNodel .SN_DI_SelectParamSet_HoSync FE;
ioNodel .SN_DI_SelectParamSet_Genl FH;
ioNodel . SN_DI_SelectParamSet_(Genl FB:
ioNodel SN _DI_SelectParamSet_Cenl FE:

pnsNodel SH_IO Input ParamSetSs ;= ioNodel .SN_DI_SelectParamSet_ Genl FB:
M|
4 :I( Cudaﬁn: Cnnﬁﬁ }_ CodeSync_SignalsiN__ A CodeSync_SignalsouT _/ |1| | AN
[Rowes, cor7s |

Figure 62 Example of application code for IO_Input parameter

E Control module type - PMS_ApplicationLib.Synchroni
Edtor Edt Yiew [Insert Tools Window Help

R B | ] J O ASR & D kA S 9 ib 2l
MName Data Type Aftributes Description
ioNodel ioNode
pmshNodel pmshode

Parameters A _Variables External Variables Function Blocks 4

Interface with the Synchronizing Device (equipment)

|;
N . N e, S, ey s, e ] LS
R OK K K R ok K ¥ K ¥ X

¥

*)

*)

OUTPUTS: )
Command for "Start" )
Command for "Stop *)
*)

Energize the relay for "VarRefExchange" *)
Energize the relay for "CB Selection" *)
Energize the relay for "Generator Selection® *)
Energize the =elected generator's "Farameter Set” *)
*)

)

ioNodel . SH_DO StartSync Values = pnsNodel . SN_IO Output. SyncStart . Value:
ioNodel SH_D0_StopSync Value = pnsNodel SH_I0_Output . SyncStop Value:
ioNodel .SH_ DO ExchangeVarRefSide Value ;= pmsNodel  SH_IO Output VarRefEx, Value:

ioNodel SH_ DO SelectSyncCB _Gridl Value
ioNodel SN _DO SelectSyncCB Grid2. Valus
iolodel SN DO SelectSyncCB Genl Value
ioNodel .SH_DO_SelectSyncCB Gen2 Valus
ioNodel SH_DO_SelectSyncCE Gen3 Values
ioHodel .SH_DO SelectSyncCB Gend  Value &
iolodel . SH_DO_SelectSyncCH _BusTiedB Value:

pnsNodel . SH_IO Cutput . CBl . Value:
pnsHodel . SN_IO Output CE2.Valus;
pnsNodel . SH_IO Output CB3 Value:
pnsHodel  SH_IO Cutput CE4 Valus;
pnsHodel SH_IO Output CBS Value:
pnsNodel . SH_I0 Output CBE, Value:
pnsHodel . SH_IO Output CE7 . Value;

ioNodel SH_DO SelectSyncGen Genl Value
ioNodel SH_ DO SelectSyncGen GenZ Value
ioNodel . SH_DO SelectSyncGen Gen3 . Value
iolHodel SH_ DO SelectSyncGen Gend Value

= pnsNodel SH_IO Cutput . Genl Value;
pnsNodel .SH_IO Output . GenZ . Value:
pnsHodel SHN_IO Output Gend . Value;
pnsHodel SH_IO Output Gend Value:

ioNodel . SH_D0_SelectParamSet HoSync Value:= pnsHodel SH_IO Output  ParanSetl Value;
iolodel SH_ DO SelectParamSet Genl Value pnsNodel . SH_IO Output ParanSet2 . Value:
ioNodel SN _DO SelectParamSet Gen2 Value pnslodel .SN_IO Output ParamSet3 Value:
ioHodel SH_D0 SelectParamSet Gend Value pnsHodel . SH_IO Output . ParamSetd . Value:
ioNodel SN _DO SelectParamSet Gend Value pnsNodel .SN_IO Outpult  ParanSet5. Valus:

«]+[\_CodeSyne_Config ) CodeSync_signalsil_» _ CodeSync_SignalsQut _/ « | 2

|Row 36, Colgs |

Figure 63 Example of application code for IO_Output parameter
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V

The example in Figure 62 shows that the variables pmsNode1.SN_IO_Input.xx are
receiving the feedback signals from DI signals representing the status of the
synchronizing device and the field selection relays (refer to the comments in the
structure text code).

The example in Figure 63 shows that the variables pmsNode1.SN_IO_Output.xx are
sending the software commands to DO outputs representing the operation commands
towards the synchronizing device and the field relays (refer to the comments in the
structure text code).

The variables pmsNode1.SN_I/O_Input and pmsNode1.SN_IO_Output shall be
connected to the parameters /O_Input and 10_Output, as shown in Figure 64.

P Connections - Synchronization pmsSNLib.pmsSNSyncSupery

Editor Edt View Insert Tools Window Help

ey 0ldd & DA %k
MName Diata Type Parametar Diescription i'
1 |Name string[30] ‘Synchronization’ IN EDIT: Name of the object
2 |Description string[40] ‘Synchronization function' IN EDIT: Description of the object
3 |EvSeverity dint IN EDIT: Event severity
4 AlSeverity dint IN EDIT: Alarm severity
5 |Class dint IN EDIT: Alarm and Event Class
6 [Enable baol true IN: Enable module execution
7 |NetTopology pmsNetTopology |pmsNodel NetTopalogy IN: Netwaork topology
B |iMY_Freq pmsBBReall050  prashodel SN_iMY_Freq IN: Measured values Freq
9 iMV_Valt pmsBBReallOS0  pmsNodel SN_iMY_Valt IN: Measured values Voltage
10 |PBO1 dint 2 IN: Power Bus Bar01 type 1 = Generatar, 2 = Grid
11 |PBO2 dint 2 IN: Power Bus Bar02 type 1 = Generator, 2 = Grid
12 |PBEO3 dint 1 IN: Power Bus Bar03 type 0 = None, 1 = Generator
13 |PBO4 dint 1 IN: Power Bus Bar04 type 0 = None, 1 = Generator
14 |PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator
15 |PBOG dint 1 IN: Power Bus Bar0B type 0 = None, 1 = Generator
16 |PBO7 dint 0 IN: Pawer Bus Bar.07 type 0= None, 1 = Generator
17 |PBO08 dint 0 IN: Power Bus Bar,08 type 0 = None, 1 = Generator
18 |PEO9 dint 0 IN: Power Bus Bar.09 type 0 = None, 1 = Generator
19 [PBI1OD dint 0 IN: Pawer Bus Bar 10 type 0 = None, 1 = Generator
20 |PEN dint 0 IN: Power Bus Bar:11 type 0 = None, 1 = Generator
21 |PB12 dint 0 IN: Power Bus Bar.12 type D = None, 1 = Generator
22 PB13 dint 0 IN: Power Bus Bar 13 type 0 = Mone, 1 = Generator
23 |PB14 dint 0 IN: Power Bus Bar:14 type 0 = None, 1 = Generator
24 |PB1S dint 0 IN: Power Bus Bar15 type 0 = None, 1 = Generator
25 10 Input pmsSNIOPar pmsNode]. SN_IO_Input IN: Feedback from synchronizing panel
26 |CB_ID pmsSNCE_ID pmshodel SN_CB_ID IN: CB Identity for CB with Syne requast
27 |GNSynPar pmsGNSNPar pmsNodel. SN_AllGenSynPar IN; Connection from Gen Control Modules
28 |CBSynPar pmsCBSNPar prosNodet SN_AICBSynPar IN: Connection from CBSync Contral Modules
29 [ExtPar pmsSNExtPar pmsNodel . SN_ExiPar IN: External Parameters
30 |ParamSet pmsGenDint pmshode! SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generatars participating in the sync process
32 [FregLowLimit real pmsNode!. SN_FragLowLimit IN EDIT: Value of Frequency limit value for spurious powered bus
33 VoltLowLimit real prsNodel. SN_YaoltLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus
34 |SynCfgPar pmsSNCfyPar pmsNodel. SN_SynCfgPar IN EDIT: Synchroniser timeout configpar
35 |SelectedGen pmsGenBool pmsNode!. SN_SelectedGen OUT: HSI selected generatars
36 |SynGNFar prnsSNGNFar prmsiode! SyncGNPar OUT: Connection to Gen Control Modules
37 |SyncOperation bool pmsNodel. SN_SyncOperation OUT. Sync operation in progress
38 |SynCBPar pmsSNCEPar prmsNode! SN_AlISynCBPar OUT: Connection to CBSync Control Modules
39 |UREF dint prnsNodel. SN_UREF OUT: Indication of reference side (Bus bar D)
40 |UvAR dint pmsNodel SN_UVAR OUT: Indication of variable side (Power source ID)
41 |I0_Output pmsSNIOPar pmsNodel . SN_I0_Output OUT: Commands to synchronizing panel -
[ » [\ Parameters [T | %

[Row 1, Col 5

Figure 64 Example of parameter connection 10_Input and 10_Qutput
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7.4.1.2 Connection of CB_ID

The parameter CB_ID shall be used for activating the circuit breaker selection relays,
depending on the faceplate of the pmsCBSyncM module which is initiating the synchronization
process (refer to Figure 9). An example of the necessary application code is shown in Figure

65.

E Control module type - PM5_ApplicationLib.Synchronization
Editor Edt Wiew [Insert Tools Window Help

ke H 3

b L]

AAR &S LA S 2O

MName

Data Type Attributes |Description

L]

ioNodel

ioMode

1
2 |pmsNodel

pmsNode |

a4

« [+ [\ _Parameters )\ Variables ) Ext.emal\fariahles A Funetion Blocks 1|_I

N

§
(=
(*
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|Row 90, Col67 |

Figure 65 Example of application code for CB_ID parameter

The example in Figure 65 shows that the variables pmsNode1.SN_CB _ID.CB1...CB8
Q are set to a value representing the index number of the circuit breakers in the
synchronizing scheme (refer to Table 56). The variable pmsNode1.SN_CB_ID shall be

connected to the parameter CB_ID, as shown in Figure 66.

According to the configuration example, when the circuit breaker with index 2 is selected
for the synchronization, the variable pmsNode1.SN_IO_Output. CB2.Value will be set to
true. The application code in Figure 63 shows that this variable will cause the selection
relay for the Grid-2 breaker to be activated.
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P Connections - Synchronization pmsSHLib.pmsSNSyncSupery

Edtor Edt Yiew [nsert Tools Window Help

[H[=] E3

il 2 L { O Aad & B A =Tt
Name Data Type Parameter Diescription i'
1 |Name string[30] ‘Synchronization’ IN EDIT: Name of the object
2 D F string[40] ‘Synchronization function’ IN EDIT: Description of the object
3 |EvSeverity dint IN EDIT: Event severity
4 AlSeverity dint IN EDIT: Alarm severity
5 [Class dint IN EDIT: Alarm and Event Class
6 [Enable bool true IN: Enable module execution
7 |NetTopology pmsNetTopology |pmsNodel NetTopalogy IN: Netwaork topology
8 |iMY_Freq prsBBReall050  prshodel SN_iMy_Freq IN: Measured values Freq
9 [iMV_Volt pmsEBReallOS0  pmsNodel SN_iMY Valt IN: Measured values Voltage
10 |PEOT dint 2 IN: Power Bus Bar01 type 1 = Generator, 2 = Grid
11 |PBO2 dint 2 IN: Power Bus Bar.02 type 1 = Generator, 2 = Grid
12 |PEO3 dint 1 IN: Power Bus Bar03 type 0 = None, 1 = Generator
13 |PBO4 dint 1 IN: Power Bus Bar04 type 0 = None, 1 = Generator
14 |PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator
15 |PBOB dint 1 IN: Power Bus Bar0 type 0 = None, 1 = Generator
16 |PBO7 dint 0 IN: Pawer Bus Bar.07 type 0= None, 1 = Generator
17 |PBOB dint 0 IN: Power Bus Bar08 type 0 = None, 1 = Gi
18 |PBDY dint 0 IN: Power Bus Bar.09 type 0 = None, 1 = Generator
19 |PB10 dint 0 IN: Power Bus Bar:10 type 0 = None, 1 = Generator
20 |PBE11 dint 0 IN: Power Bus Bar:11 type 0= None, 1 = Generator
21 |PB12 dint 0 IN: Power Bus Bar.12 type 0 = None, 1 = Generator
22 |PB13 dint ] IN: Power Bus Bar 13 type 0 = Mone, 1 = Generator
23 |PBE14 dint ] IN: Pawer Bus Bar:14 type 0 = None, 1 = Generator
24 |PB1S dint 0 IN: Power Bus Bar15 type 0 = None, 1 = Generator
26 [IC_Input pmsSNIOPar prnsMode!. SN_IO_Input IN: Feedback from synchronizing panel
26 [CB_ID pmsSNCB 1D prmsNode! SN_CB_ID IN: CB Identity for CB with Syne requast
27 |GNSynPar prnsGNSNPar prsModel. SN_AlIGenSynPar IN: Connection from Gen Control Modules
28 |CBSynPar pmsCBSNPar prmsNode! SN_AIICESynPar IN: Connection from CBSync Control Modules
29 |[ExtPar pmsSNExtPar pmsNodel SN_ExtPar IN: External Paramelers
30 |ParamSet prasGenDint pmshode! SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generatars participating in the sync process
32 |FregLowLimit real pmsNodel SN_FreqlowLimit IN EDIT: Value of Frequency limit value for spurious powered bus
33 ValtLowLimit real pmsNodel.SN_VollLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus
34 |SynCfgPar pmsSNCfyPar prnshode! SN_SynCfgPar IN EDIT: Synchroniser timeout configpar
35 |SelectedGen prsizenBoal pmsNodel SN_SelectedGen OUT: HSI selected generatars
36 |SynGNPar pmsSNGNFar prmsiode! SyncGNPar OUT: Connection to Gen Contral Madules
37 |SyncOperation bool pmsMNodel. SN_SyncOperation OUT. Sync operalion in progress
38 |SynCBPar pmsSNCEPar prsiodel SN_AlISynCEPar OUT: Connection to CBSync Control Modules
39 |UREF dint prnsNodel. SN_UREF OUT: Indication of reference side (Bus bar D)
40 UVAR dint pmshodel SN_UVAR OUT: Indication of variable side (Power source ID)
41 |I0_Output pmsSNIOPar prasModel. SN_I0_Output OUT: Commands to synchronizing panel -|
4| » |\ Parameters el ] [

|Row 1, Col 5

Figure 66 Example of parameter connection CB_ID
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7.4.1.3 Connection of GNSynPar and SynGNPAr
The parameters GNSynPar and SynGNPAr are described in Connection of SyncGNPar and

section Connection of GNSyncPar . Refer to Figure 47 and Figure 48 for the relevant

examples.

7.4.1.4 Connection of SyncOperation

The parameter SyncOperation is providing a Boolean indication that the synchronization

session is in progress and the control module pmsSNSyncSuperv is active. It can be used in

project specific application logic or in graphic displays for presenting the status of the
synchronization function. An example of the necessary connection is shown in Figure 67.

P Connections - Synchronization pmsSNLib.pmsSNSyncSupery

Edtor Edt W¥iew Insert Tools Window Help

il 2 L O Aad & B A =Tt
MName Diata Type Parametar Diescription i'
1 |Name string[30] ‘Synchronization’ IN EDIT: Name of the object
2 |Description string[40] ‘Synchronization function' IN EDIT: Description of the object
3 |EvSeverity dint IN EDIT: Event severity
4 AlSeverity dint IN EDIT: Alarm severity
5 |Class dint IN EDIT: Alarm and Event Class
6 [Enable baol true IN: Enable module execution
7 |NetTopology pmsNetTopology |pmsNodel NetTopalogy IN: Netwaork topology
B |iMY_Freq pmsBBReall050  prashodel SN_iMY_Freq IN: Measured values Freq
9 IMY_Valt pmsBER=all0S0  prsNodel SN_iMY_Volt IN: Measured values Voltage
10 |PBO1 dint 2 IN: Power Bus Bar01 type 1 = Generatar, 2 = Grid
11 |PBO2 dint 2 IN: Power Bus Bar02 type 1 = Generator, 2 = Grid
12 |PBO3 dint 1 IN: Power Bus Bar03 type 0 = None, 1 = Generator
13 |PBO4 dint 1 IN: Power Bus Bar04 type 0 = None, 1 = Generator
14 |PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator
15 |PBOG dint 1 IN: Power Bus Bar0B type 0 = None, 1 = Generator
16 PBO7 dint 0 IN: Pawer Bus Bar.07 type 0= None, 1 = Generator
17 |PBOB dint 0 IN: Power Bus Bar.08 type 0 = None, 1 = Generator
18 |PEO9 dint 0 IN: Power Bus Bar.09 type 0 = None, 1 = Generator
19 |PBI10 dint 0 IN: Power Bus Bar10 type 0 = None, 1 = Generator
20 |PEN dint 0 IN: Power Bus Bar:11 type 0 = None, 1 = Generator
21 |PB12 dint 0 IN: Power Bus Bar.12 type D = None, 1 = Generator
22 PB13 dint 0 IN: Power Bus Bar 13 type 0 = Mone, 1 = Generator
23 |PE14 dint 0 IN: Power Bus Bar:14 type 0 = None, 1 = Generator
24 |PB1S dint 0 IN: Power Bus Bar 15 type 0 = None, 1 = Generator
25 10 Input pmsSNIOPar pmsNode!. SN_ID_Input IN: Feedback from synchronizing panel
26 [CB_ID pmsSNCE_ID prmsNode! SN_CB_ID IN: CB Identity for CB with Syne requast
27 |GNSynPar pmsGNSNPar pmshode!. SN_AllGenSynFPar IN; Connection from Gen Control Modules
28 |CBSynPar pmsCBSNPar prosNodet SN_AICBSynPar IN: Connection from CBSync Contral Modules
29 [ExtPar pmsSNExtPar pmsNodel . SN_ExiPar IN: External Parameters
30 |ParamSet pmsGenDint pmshode! SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generatars participating in the sync process
32 [FregLowLimit real pmsNode!. SN_FragLowLimit IN EDIT: Value of Frequency limit value for spurious powered bus
33 ValtLowLimit real prsNodel. SN_YaoltLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus
34 |SynCfgPar pmsSNCfyPar prnshode! SN_SynCfgPar IN EDIT: Synchroniser timeout configpar
35 |SelectedGen pmsGenBool pmsNode!. SN_SelectedGen OUT: HSI selected generatars
36 |SynGNFar pmsSNGNFar prmsiode! SyncGNPar OUT: Connection to Gen Control Modules
37 |SyncOperation bool pmsNodel. SN_SyncOperation OUT. Sync operation in progress
38 |SynCBPar pmsSNCEPar prsNode! SN_AlISynCBPar OUT: Connection to CBSync Control Modules
39 |UREF dint prnsNodel. SN_UREF OUT: Indication of reference side (Bus bar D)
40 |UvAR dint pmsNodel SN_UWAR OUT: Indication of variable side (Power source ID)
41 |I0_Output pmsSNIOPar pmsNodel . SN_I0_Output OUT: Commands to synchronizing panel -
[ » [\ Parameters [T | %
{Row 1, Col 5
Figure 67 Example of parameter connection SyncOperation
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7.4.1.5 Connection of CBSynPar and SynCBPar

The parameters CBSynPar and SynCBPar are described in section Connection of SynCBPar
and section Connection of CBSynPar. Refer to Figure 42 and Figure 43 for the relevant
examples.

7.4.1.6 Connection of UREF and UVAR

The parameters UREF and UVAR are providing a numerical indication of the selected variable
and reference side in the synchronization session. They can be used in project specific
application logic or in graphic displays for presenting the variable and reference side. An
example of the necessary connections is shown in Figure 68.

P Connections - Synchronization pmsSNLib.pmsSNSyncSupery
Edtor Edt Yiew Insert Tools Window Help
T e B & DA et
Name Data Type Parameter Description i'
1 |Name string[30] ‘Synchronization' IN EDIT: Name of the object
2 |Description string[40] ‘Synchronization function' IN EDIT Description of the object
3 |EvSeverity dint IM EDIT Event severity
4 |AlSeverity dint IN EDIT. Alarm severity
5 |Class dint IN EDIT Alarm and Event Class
B |Enable boal true IN: Enable module execution
7 [NetTopology pmsNetTopology |pmsNodel NetTopology IN: Network topalogy
8 |iMY_Freg pmsBBEReall050 |pmsNodel SN_iMY_Freq IN: Measured values Freg
9 iIMV_Valt pmsBBReall050  |prmshodel SN_iMY_Volt IN: Measured values Voltage
10 PBEOT dint 2 IN: Power Bus Bar.01 type 1 = Generator, 2 = Grid
11 |PBO2 dint 2 [M: Power Bus Bar02 type 1 = Generator, 2 = Grid
12 |PBO3 dint 1 IN: Power Bus Bar03 type 0 = None, 1 = Generator
13 |PBO4 dint 1 IN: Power Bus Bar.04 type 0 = None, 1 = Generalor
14 |PBDS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator
15 |PBOG dint 1 IN: Power Bus Bar06 type 0 = None, 1 = Generatar
16 |PBO7 dint 0 IN: Power Bus Bar.07 type 0 = None, 1 = Generator
17 |PBOB dint 0 IN: Power Bus Bar08 type 0 = None, 1 = Generator
18 |PEO9 dint 0 IN: Power Bus Bar.09 type 0 = None, 1 = Generalor
19 |PBI10 dint 0 IN: Power Bus Bar 10 type 0 = None, 1 = Generator
20 |PEN dint 0 IM: Power Bus Bar:11 type 0 = None, 1 = Generator
21 |PB12 dint (u] IN: Power Bus Bar.12 type O = None, 1 = Generator
22 PB13 dint 0 IN: Power Bus Bar:13 type 0 = None, 1= Generator
23 |PE14 dint 0 IN: Power Bus Bar:14 type 0 = None, 1 = Generator
24 |PB1S dint 0 IN: Power Bus Bar15 type 0 = None, 1= Generator
25 [I0_Input pmsSNIOPar prsiode]. SN_IO_Input IN: Feedback from synchranizing panel
26 [CB_ID pmsSNCE_ID prnshodet. SN_CB_ID IN: CB Identity for CB with Sync request
27 |GNSynPar prnsGNSNPar prsiode!. SN_AllGenSynPar [M; Connection fram Gen Control Modules
28 |CBSynPar pmsCBSNPar proshodet SN_AICBESynPar IN: Connection from CBSync Control Modules
29 [ExtPar prnsSNExtPar pmsNodel . SN_ExtPar IN: External Parameters
30 |ParamSet pmsGenDint prshode! SN_ParamSet IM EDIT Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection dint 4 IN: Maxirmum number of Generatars participating in the sync process
32 [FregLowlimit real pmshodel SN_FregLowLimit IN EDIT Value of Frequency limit value for spurious powered bus
33 ValtLowLimit real prsNodel. SN_VoltLowLimit IN EDIT: ‘alue of Valtage limit value for spurious powered bus
34 |SynCfgPar pmsSNCfgPar prnshodel SN_SynCfgPar IN EDIT Synchroniser timeout configpar
35 |SelectedGen prnsGenBool pmshodel. SN_SelectedGen OUT: HSI selected generatars
36 |SynGNPar pmsSNGNFar prsiodet SyncGNPar OUT: Connection to Gen Cantrol Modules
37 |SyncOperation bool pmsNodel. SN_SyncOperation QUT. Sync operation in progress
38 |SynCBPar prsSNCEPar prmsiode! SN_AIISynCBPar OUT: Connection ta CBSync Control Madules
39 |UREF dint prnsNodel. SN_UREF OUT: Indication of reference side (Bus bar ID)
40 |UvAR dint pmsNodel SN_UVAR OUT: Indication of variable side (Power source ID)
41 |I0_Output pmsSNIOPar pmshodel . SN_IO_Output OUT: Commands to synchronizing panel -
[ » [\ Parameters T ] %
[Row 1, Col 5
Figure 68 Example of parameter connection UREF and UVAR
112 3BNP100234-0398 B



Section 7 Application Notes

Configuration of synchronization objects

7.4.1.7 Connection of ParamSet

The ParamSet shall be used for activating the parameter sets utilized by the synchronization
equipment, depending on the pmsGenM module which is participating in the synchronization

process. An example of the necessary application code is shown in Figure 69.

E Control module type - PM5_ApplicationLib.Synchronization
Editor Edt VYiew Insert Tools ‘Window Help

Pt b B | L] O AAR & 3D GAS 0] 748t
Narme Data Type Attributes Description ﬂ
1 |ioNodel ioMode
2 |pmshodel prmshode | -|
4| v [\ Parameters A Variables ) External Variables A Function Blocks 1| | || A
=]
{ )
(= *)
(% Generator Parameter Set Definition *)
( ")
(= Gen-1 param set:2 )
(% Gen-2 param set:3 *)
([ Gen-3 param set .4 *)
(% Gen-4 param =set:.5 )
e Y
{ )
pnsHodel SHN_FParamSet Genl :=2; _J
pnsHodel . SN_ParamSet .Gen2 :=3:
pnsHodel SN _ParamSet Gend :=4:
pnsHodel SN_FaramSet Gend :=5:
4] *]\ CodeSync_Config A_CodeSync_SignalsiN_}_ CodeSync_SignalsOUT /' el | o

|Row 90, Col67 |

Figure 69 Example of application code for ParamSet parameter

The example in Figure 69 shows that the variables

Q pmsNode1.SN_ParamSet.Gen1...Gen4 are set to a value representing the desired
parameter set. The variable pmsNode1.SN_ParamSet shall be connected to the

parameter ParamSet, as shown in Figure 68.

According to the configuration example, when the generator 4 is selected for the
synchronization, the variable pmsNode1.SN_/O_Output.ParamSet5. Value will be set to

true. The application code in Figure 63 shows that this variable will cause the output for
parameter set 5 to be activated.
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P Connections - Synchronization pmsSHLib.pmsSNSyncSupery

Edtor Edt Yiew [nsert Tools Window Help

[H[=] E3

il 2 L { O Aad & B A =Tt
Name Data Type Parameter Diescription i'
1 |Name string[30] ‘Synchronization’ IN EDIT: Name of the object
2 D F string[40] ‘Synchronization function’ IN EDIT: Description of the object
3 |EvSeverity dint IN EDIT: Event severity
4 AlSeverity dint IN EDIT: Alarm severity
5 [Class dint IN EDIT: Alarm and Event Class
6 [Enable bool true IN: Enable module execution
7 |NetTopology pmsNetTopology |pmsNodel NetTopalogy IN: Netwaork topology
8 |iMY_Freq prsBBReall050  prshodel SN_iMy_Freq IN: Measured values Freq
9 [iMV_Volt pmsEBReallOS0  pmsNodel SN_iMY Valt IN: Measured values Voltage
10 |PEOT dint 2 IN: Power Bus Bar01 type 1 = Generator, 2 = Grid
11 |PBO2 dint 2 IN: Power Bus Bar.02 type 1 = Generator, 2 = Grid
12 |PEO3 dint 1 IN: Power Bus Bar03 type 0 = None, 1 = Generator
13 |PBO4 dint 1 IN: Power Bus Bar04 type 0 = None, 1 = Generator
14 |PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator
15 |PBOB dint 1 IN: Power Bus Bar0 type 0 = None, 1 = Generator
16 |PBO7 dint 0 IN: Pawer Bus Bar.07 type 0= None, 1 = Generator
17 |PBOB dint 0 IN: Power Bus Bar08 type 0 = None, 1 = Gi
18 |PBDY dint 0 IN: Power Bus Bar.09 type 0 = None, 1 = Generator
19 |PB10 dint 0 IN: Power Bus Bar:10 type 0 = None, 1 = Generator
20 |PBE11 dint 0 IN: Power Bus Bar:11 type 0= None, 1 = Generator
21 |PB12 dint 0 IN: Power Bus Bar.12 type 0 = None, 1 = Generator
22 |PB13 dint ] IN: Power Bus Bar 13 type 0 = Mone, 1 = Generator
23 |PBE14 dint ] IN: Pawer Bus Bar:14 type 0 = None, 1 = Generator
24 |PB1S dint 0 IN: Power Bus Bar15 type 0 = None, 1 = Generator
26 [IC_Input pmsSNIOPar prnsMode!. SN_IO_Input IN: Feedback from synchronizing panel
26 [CB_ID pmsSNCB 1D pmshode!. SN_CB_ID IN: CB Identity for CB with Syne requast
27 |GNSynPar prnsGNSNPar prsModel SN_AlIGenSynPar IN: Connection from Gen Control Modules
28 |CBSynPar pmsCBSNPar prmsNodet SN_AIICESynPar IN: Connection from CBSync Control Modules
29 |[ExtPar pmsSNExtPar pmsNodel SN_ExtPar IN: External Paramelers
30 |ParamSet prasGenDint pmshodel SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generatars participating in the sync process
32 |FregLowLimit real pmsNodel SN_FreqlowLimit IN EDIT: Value of Frequency limit value for spurious powered bus
33 ValtLowLimit real pmsNodel.SN_VollLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus
34 |SynCfgPar pmsSNCfyPar prnshode! SN_SynCfgPar IN EDIT: Synchroniser timeout configpar
35 |SelectedGen prsizenBoal pmsNodel SN_SelectedGen OUT: HSI selected generatars
36 |SynGNPar pmsSNGNFar prmsiode! SyncGNPar OUT: Connection to Gen Contral Madules
37 |SyncOperation bool pmsMNodel. SN_SyncOperation OUT. Sync operalion in progress
38 |SynCBPar pmsSNCEPar prsiodel SN_AlISynCEPar OUT: Connection to CBSync Control Modules
39 |UREF dint prnsNodel. SN_UREF OUT: Indication of reference side (Bus bar D)
40 UVAR dint pmshodel SN_UVAR OUT: Indication of variable side (Power source ID)
41 |I0_Output pmsSNIOPar prasModel. SN_I0_Output OUT: Commands to synchronizing panel -|
4| » |\ Parameters el ] [

|Row 1, Col 5

Figure 70 Example of parameter connection ParamSet
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7.4.1.8 Connection of MaxNoGenSelection

The parameter MaxNoGenSelection shall be used to configure the maximum allowed number
of generators sets that can participate in adjusting of voltage/frequency in the synchronization
process. This parameter is relevant for the synchronization of a network breaker (e.g. bus
coupler) where more machines can participate in adjusting the voltage/frequency on the

variable side of the breaker. An example of the necessary connections is shown in Figure 71.

P Connections - Synchronization pmsSNLib.pmsSNSyncSupery
Editor Edt Yiew [nsert Tools Window Help

[H[=] E3

ikt B L 0 Aad & B4 ek
MName Diata Type Parametar Diescription i'
1 |Name string[30] ‘Synchronization’ IN EDIT: Name of the object
2 |Description string[40] ‘Synchronization function' IN EDIT: Description of the object
3 |EvSeverity dint IN EDIT: Event severity
4 AlSeverity dint IN EDIT: Alarm severity
5 [Class dint IN EDIT: Alarm and Event Class
6 [Enable baol true IN: Enable module execution
7 |NetTopology pmsNetTopology |pmsNodel NetTopalogy IN: Netwaork topology
B |iMY_Freq pmsBBReall050  prashodel SN_iMY_Freq IN: Measured values Freq
9 iMV_Valt pmsBBReallOS0  pmsNodel SN_iMY_Valt IN: Measured values Voltage
10 |PBO1 dint 2 IN: Power Bus Bar01 type 1 = Generatar, 2 = Grid
11 |PBO2 dint 2 IN: Power Bus Bar:02 type 1 = Generator, 2 = Grid
12 |PBO3 dint 1 IN: Power Bus Bar.03 type 0 = None, 1 = Generator
13 |PBO4 dint 1 IN: Power Bus Bar.04 type 0 = None, 1 = Generator
14 |PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator
15 |PBOG dint 1 IN: Power Bus Bar0B type 0 = None, 1 = Generator
16 |PBO7 dint 0 IN: Pawer Bus Bar.07 type 0= None, 1 = Generator
17 |PBO08 dint 0 IN: Power Bus Bar,08 type 0 = None, 1 = Generator
18 |PBO9 dint 0 IN: Power Bus Bar.09 type 0 = None, 1 = Generator
19 [PBI1OD dint 0 IN: Pawer Bus Bar 10 type 0 = None, 1 = Generator
20 |PEN dint 0 IN: Power Bus Bar:11 type 0 = None, 1 = Generator
21 |PB12 dint 0 IN: Power Bus Bar.12 type D = None, 1 = Generator
22 |PB13 dint 0 IN: Power Bus Bar 13 type 0 = Mone, 1 = Generator
23 |PB14 dint 0 IN: Power Bus Bar:14 type 0 = None, 1 = Generator
24 |PB1S dint 0 IN: Power Bus Bar 15 type 0 = None, 1 = Generator
25 10 Input pmsSNIOPar pmsiNode]. SN_ID_Input IN: Feedback from synchronizing panel
26 |CB_ID pmsSNCE_ID pmshodel SN_CB_ID IN: CB Identity for CB with Syne requast
27 |GNSynPar pmsGNSNPar pmsNodel. SN_AllGenSynPar IN; Connection from Gen Control Modules
28 |CBSynPar pmsCBSNPar prosNodet SN_AICBSynPar IN: Connection from CBSync Contral Modules
29 [ExtPar pmsSNExtPar pmsNodel . SN_ExiPar IN: External Parameters
30 |ParamSet pmsGenDint pmsMode! SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generators participating in the sync process
32 [FregLowLimit real pmsNodel SN_FreqlowLimit IN EDIT: Value of Frequency limit value for spurious powered bus
33 VoltLowLimit real prsNodel. SN_YaoltLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus
34 |SynCfgPar pmsSNCfyPar pmsNodel. SN_SynCfgPar IN EDIT: Synchroniser timeout configpar
35 |SelectedGen pmsGenBool pmsNode!. SN_SelectedGen OUT: HSI selected generatars
36 |SynGNFar pmsSNGNFar prmsiode! SyncGNPar OUT: Connection to Gen Control Modules
37 |SyncOperation bool pmsNodel. SN_SyncOperation OUT. Sync operation in progress
38 |SynCBPar pmsSNCEPar pmsNode! SN_AlISynCBPar OUT: Connection to CBSync Control Modules
39 |UREF dint prnsNodel. SN_UREF OUT: Indication of reference side (Bus bar D)
40 |UvAR dint pmsNodel SN_UWAR OUT: Indication of variable side (Power source ID)
41 |I0_Output pmsSNIOPar pmsNodel . SN_I0_Output OUT: Commands to synchronizing panel -
4| » [\ Parameters [T | [
Figure 71 Example of connection for MaxNoGenSelection
The Figure 71 presents an example where the parameter MaxNoGenSelection is
Q assigned to the dint value 4. This indicates that maximum four generator sets can
participate in the adjustment of voltage and frequency, on the variable side a of a
network breaker network, during the synchronization process.
3BNP100234-0398 B 115



Configuration of synchronization objects

Section 7 Application Notes

7.4.1.9 Connection of SelectedGen

The parameter SelectedGen provides an indication of which generator set(s) has been
selected from the pmsSNSyncSuperv faceplate to participate in the synchronization process.
An example of the necessary connections is shown in Figure 72.

F Connections - Synchronization pmsSHLib.pmsSNSyncSupery

Edtor Edt View [nsert Tools Window Help

i H E = Ol A& & 2 A =T
Name Data Type Parameter Description i'
1 |Name string[30] ‘Synchronization' IN EDIT: Name of the object
2 |Description string[40] ‘Synchronization function' IN EDIT Description of the object
3 |EvSeverity dint IM EDIT Event severity
4 |AlSeverity dint IN EDIT. Alarm severity
5 |Class dint IN EDIT Alarm and Event Class
B |Enable boal true IN: Enable module execution
7 [NetTopology pmsNetTopology |pmsNodel NetTopology IN: Network topalogy
8 |iMY_Freg pmsBBEReall050 |pmsNodel SN_iMY_Freq IN: Measured values Freg
9 iIMV_Valt pmsBBReall050  |prmshodel SN_iMY_Volt IN: Measured values Voltage
10 PBEOT dint 2 IN: Power Bus Bar.01 type 1 = Generator, 2 = Grid
11 |PBO2 dint 2 [M: Power Bus Bar02 type 1 = Generator, 2 = Grid
12 |PBO3 dint 1 IN: Power Bus Bar03 type 0 = None, 1 = Generator
13 |PBO4 dint 1 IN: Power Bus Bar.04 type 0 = Nane, 1 = Generator
14 |PBDS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator
15 |PBOG dint 1 IN: Power Bus Bar06 type 0 = None, 1 = Generatar
16 |PBO7 dint 0 IN: Power Bus Bar.07 type 0 = None, 1 = Generator
17 |PBOB dint 0 IN: Power Bus Bar.08 type 0 = None, 1 = Generator
18 |PEO9 dint 0 IN: Power Bus Bar.09 type 0 = None, 1 = Generalor
19 |PB10 dint 0 IN: Power Bus Bar 10 type 0 = None, 1= Generator
20 |PBE11 dint 0 IM: Power Bus Bar:11 type 0 = None Generataor
21 |PB12 dint (u] IN: Power Bus Bar.12 type O = None, 1 = Generator
22 PB13 dint 0 IN: Power Bus Bar:13 type 0 = None, 1= Generator
23 PE14 dint 0 IN: Power Bus Bar:14 type 0 = None, 1 = Generator
24 PB1S dint 0 IN: Power Bus Bar15 type 0 = None, 1= Generator
25 [I0_Input pmsSNIOPar pmsiode1. SN_IC_Input IN: Feedback fram synchronizing panel
26 [CB_ID pmsSNCB_ID prnshodet. SN_CB_ID IN: CB Identity for CB with Sync request
27 |GNSynPar prsGNSNPar prsiode!. SN_AllGenSynPar [M; Connection fram Gen Control Modules
28 |CBSynPar pmsCBSNPar prmshodet SN_AIICESynPar IN: Connection fram CBSync Control Modules
29 [ExtPar prnsSNExtPar pmsNodel . SN_ExtPar IN: External Parameters
30 |ParamSet pmsGenDint pmsNodel SN_ParamSet IM EDIT Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection dint 4 IN: Maxirmum number of Generatars participating in the sync process
32 [FregLowlimit real prnsiNodel SN_Fraglowlimit IN EDIT Value of Fraquency limit value for spurious powered bus
33 ValtLowLimit real prsNodel. SN_VoltLowLimit IN EDIT: ‘alue of Valtage limit value for spurious powered bus
34 |SynCfaPar pmsSNCfgPar prshodel SN_SynCfgPar IN EDIT Synchroniser timeout configpar
35 |SelectedGen prsGenBool prsModel SN_SelectedGen OUT: HSI selected generatars
36 |SynGNPar pmsSNGNFar prsiodet SyncGNPar OUT: Connection to Gen Cantrol Modules
37 |SyncOperation bool pmsModel. SN_SyncOperation OUT. Sync operation in progress
38 [SynCBPar prsSNCEPar prsModel SN_AlISynCBPar OUT: Connection ta CBSync Control Madules
39 |UREF dint prisNodel. SN_UREF OUT: Indication of reference side (Bus bar |D)
40 UVAR dint prashodel SN_UVAR OUT: Indication of variable side (Power source ID)
41 |I0_Output pmsSNIOPar pmshodel . SN_IO_Output OUT: Commands to synchronizing panel -
4| » |\ Parameters 1 v 2

[Row 1, Col 5

V

Figure 72 Example of connection SelectedGen

The parameter can be used for any external application logic needed for configuring the

synchronization function.
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7.4.1.10 Connection of FreqLowLimit and VoltLowLimit

The parameters FreqLowLimit and VoltLowLimit shall be used for configuring the alarm limit
settings for the spurious dead bus and spurious powered bus alarms. An example of the
necessary connections is shown in Figure 73.

P Connections - Synchronization pmsSNLib.pmsSNSyncSupery
Editor Edt Yiew Insert Tools Window Help

[H[=] E3

ikt B L 0 Aad & B4 ek

Name Data Type Parameter Description i'
1 |Name string[30] ‘Synchronization' IN EDIT: Name of the object
2 |Description string[40] ‘Synchronization function' IN EDIT: Description of the object
3 |EvSeverity dint IN EDIT: Event severity
4 AlSeverity dint IN EDIT: Alarm severity
5 [Class dint IN EDIT: Alarm and Event Class
6 [Enable bool true IN: Enable module execution
7 |NetTopology pmsNetTopology |pmsNodel NetTopalogy IN: Netwaork topology
B |iMY_Freq pmsBBReall050  |pmsModel SM_iMY_Freq IN: Measured values Freq
9 iMV_Valt pmsBBReallOS0  prmsModel SM_iMY_Valt IN: Measured values Voltage
10 |PBO1 dint 2 T IN: Power Bus Bar01 type 1 = Generatar, 2 = Grid
11 |PBO2 dint 2 IN: Power Bus Bar:02 type 1 = Generator, 2 = Grid
12 |PBO3 dint 1 IN: Power Bus Bar.03 type 0 = None, 1 = Generator
13 |PBO4 dint 1 IN: Power Bus Bar.04 type 0 = None, 1 = Generator
14 |PBOS dint 1 IN: Power Bus Bar.05 type 0 = None, 1 = Generator
15 |PBOG dint 1 IN: Power Bus Bar0B type 0 = None, 1 = Generator
16 |PBO7 dint 0 IN: Power Bus Bar.07 type 0= MNone, 1 = Generalor
17 |PBO08 dint 0 IN: Power Bus Bar.08 type 0 = None, 1 = Generator
18 |PBO9 dint ] IN: Power Bus Bar.09 type 0 = None, 1 = Generator
19 [PBI1OD dint 0 IN: Pawer Bus Bar 10 type 0 = None, 1 = Generator
20 |PEN dint 0 IN: Power Bus Bar:11 type 0 = None, 1 = Generator
21 |PB12 dint 0 IN: Power Bus Bar.12 type D = None, 1 = Generator
22 PE13 dint 0 IN: Power Bus Bar13 type 0= MNone, 1 = Generator
23 |PB14 dint 0 IN: Power Bus Bar:14 type 0 = None, 1 = Generator
24 |PB1S dint 0 IN: Power Bus Bar 15 type 0 = None, 1 = Generator
25 10 Input pmsSNIOPar pmsiNode]. SN_ID_Input IN: Feedback from synchronizing panel
26 |CB_ID pmsSNCE_ID pmshodel SN_CB_ID IN: CB Identity for CB with Syne requast
27 |GNSynPar pmsGNSNPar pmsNodel. SN_AllGenSynPar IN: Cannection from Gen Control Modules
28 |CBSynPar pmsCBSNPar prosNodet SN_AICBSynPar IN: Connection from CBSync Contral Modules
29 [ExtPar pmsSNExtPar pmsNodel . SN_ExiPar IN: External Parameters
30 |ParamSet pmsGenDint pmshode! SN_ParamSet IN EDIT: Fill in corresponding parameter set for selected generator
31 |MaxNoGenSelection |dint 4 IN: Maximum number of Generatars participating in the sync process
32 [FregLowLimit real pmsNodel SN_FreqlowLimit IN EDIT: Value of Frequency limit value for spurious powered bus
33 ValtLowLimit real pmsNodel. SN_YVoltLowLimit IN EDIT: Value of Voltage limit value for spurious powered bus
34 |SynCfgPar pmsSNCigPar pmsNodel. SN_SynCfgPar IN EDIT: Synchroniser timeout configpar
35 |SelectedGen pmsGenBool pmsNode!. SN_SelectedGen OUT: HSI selected generatars
36 |SynGNFar pmsSNGNFar prmsiode! SyncGNPar OUT: Connection to Gen Control Modules
37 |SyncOperation boal pmsNodel.SN_SyncOperation OUT. Sync operation in progress
38 |SynCBPar pmsSNCEPar pmsNode!. SN_AlISynCBPar OUT: Connection to CBSync Control Modules
39 |UREF dint prnsNodel. SN_UREF OUT: Indication of reference side (Bus bar D)
40 |UvAR dint pmsNodel SN_UWAR OUT: Indication of variable side (Power source ID)
41 |I0_Output pmsSNIOPar pmsNodel . SN_I0_Output OUT: Commands to synchronizing panel -
4| » |\ Parameters [T | 4 74

[Row 1, Col 5
Figure 73 Example of connection FreqLowLimit and VoltLowLimit
The variables pmsNode1.SN_FreglLowLimit and pmsNode1.SN_VoltLowLimit, from the
Q example in Figure 73, are configured with initial values of 40 and 110 (for frequency and

voltage respectively) as shown in Figure 50. When the network determination detects a
de-energized contingency with frequency>40Hz or voltage>110kV, the spurious
powered bus alarm will be generated. When the network determination detects an
energized contingency with frequency<40Hz or voltage<110kV, the spurious dead bus

alarm will be generated.

have frequency and voltage measurements, temporary setting iMV_Freq\Volt values for

Q To disable spurious dead bus and spurious powered bus alarms where project does not

the busbars missing measurements will solve the problem. Caution is advised.

3BNP100234-0398 B
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7.4.1.11 Connection of SynCfgPar

The parameter SynCfgPar shall be used for configuring time delay settings for the feedbacks
received from the synchronization equipment and the selection relays. An example of the
necessary settings is shown in Figure 74.

F Synchronization - PMS_Application.Synchronization.Synchronization (pmsSNLib.pmsSNSyncSupery)
Editor Edit View Tools ‘Window Help
P || & | 15131
Name Current Value Data Type Variable Initial Value /O Address =]
VoltLowLimit 1200 eal pmshodel. SN_VoltLowLimit 100
B SynCfgPar pmsSNClgPar pmshlodel. SN_SynCfaPar default
- SelCETO |DdoROm2s0ms ime pmsNodel. SN_SynCfaPar SelCBTO 2s
SelGenTO 0d0h0mz2sims ime pmshodel, SN_SynCfgPar. SelGenTO 2s
SelSyncStanTO 0d0k0m2s0ms ime ;ir'_nan_d_aj..S_N_Sj‘nc‘ngsr._SeISyjncStsnTO 25
- SelSyncStopTO 0d0hOm2s0ms time pmshlodel. SN_SynCfaPar SelSyncStopTO 25
S_alPsr_amS_e;Td 0d0hOrm2s0ms ime pmaNnd"a1.SN_SyangF'sr.S_eIPa_ramSatTO 25
SelVarExTO 0d0hOm2s0ms time pmshlodel. SN_SynCfaPar SelVarExT0 25
SelSyncAutoTO 0d0h0mOsOms ime prshlode]. SN_SynCfyPar SelSyncAutoTO Os
SelSyncTesTO Od0h0mOsims ime pmshlodel. SN_SynCigPar.SelSyncTestTO 0=
SelSynchManTO 0d0h0mOs0ms ime pmshlodel. SN_SynCfyPar SelSyncManTO Os
SyncCheck_TO 0d0h0m2slms ime pmshodel, SN_SynCfgPar. SyncCheck _TO 2s
S)"nSaIactipnChap‘ge Od0h0mDs0ms ime bmsNuda1 ..SN_S)"nf;ng'ar. SynSeIectinn'Chgnger Os.
'S'ym':pam':aITO 0d0h5mOsOms ime r@mBINFH51_.'S_N_'S_:y"r%cfgb_:‘ar._SyH:Cén:'sITOm i Em
DirectSyncOperation false bool pmshlodel. SN_SynCfyPar DirectSyncOperation false
NameSyncCED1 CEO! string[0] pmshlode!. SN_SynCfgParNameSyncCE01  'CBOT"
NameSyncCBO2 CBO2 fstring[30] pmshodel. SN_SynCfgPar NameSyncCBO2 ‘CB02'
MameSyncCBO3 CBQ3 sir\qé[Sﬁ] gm_anng.S_N_éy_angFé_r.Nam_sﬁy_:q:CEIDE ‘CBo3
NarneSyncCEO4 CBO4 string|30) pmshlodel. SN_SynCfgPar NameSyncCBO4. CBO4’
MNameSyncCBO5 CBOS string[30] pmsNodal.SN_SynCfgPar NameSyncCBOS ‘CBO5!
NamaSyncCEOE. 0Bl sting{30) pmsNode1. SN_SynCigParNameSyncCBO5  CBOG'
NameSyncCED7 CEO7 string|30] pmsNodel . SN_SynCfaParNameSyncCBO7  CBO7'
NameSyncCBOB CBOB string|30] pmshlodel. SN_SynCfyPar NameSyncCBOB ‘CEO8*
NameSyncCE08 CED9 string[30) pmsNodel. SN_SynCfgParNameSyncCBOS  'CBOY'
NameSyncCB10 CB10 fstring[30] pmshodel. SN_SynCfgPar NameSyncCB10 cB10*
B SelectedGen pmsGénEnnl_ pm_anggJ.SN_S'sIs_ct‘a_dG_e_n i default
B~ SynGNPar pmsSNGNPar pmshodel. SyncGMPar default
'Syncopersti'nn false bool pmanda1'.SN__SyncOpsratinn default =
B SynCEPar pmsSNCEPar pmshlodel. SN_ANISynCEPar default
UREF - B 0 dint pmshodel. SN_UREF default -
[T ¥\ Par /_Wariables )\ Exernal anables »_Funclion Blocks /. el | Y[
| tm—— T —T 7 |
[Row 1, Col 0 |
Figure 74 Example of parameter connection SynCfgPar
The example in Figure 74 shows the variable pmsNode 1.SN_SynCfgPar in on-line mode
Q and the various configuration settings for the allowed time delay between issuing a

command and receiving the respective feedback, for the direct synchronization feature
and for the string names of the circuit breaker selection events.
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