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Application of high-speed TRIP contacts

1 Relay output modules of the EuroProt+ system

1.1 Types of the relay output modules of the EuroProt+
system

Basically there are two different types of relay output modules in the EuroProt+
devices:

e TRIP relay output module for high-speed operation of the circuit breakers
e Signal relay output module

1.2 Operating modes of the relay contacts

For operation of the relay output modules there are four different modes:
o Application of TRIP relays for commands of fast protection functions

e User application of the TRIP relays

e Fast operation of any relay contacts (TRIP relays or signal relays)

e Control of signal relay outputs
The procedures of command processing are shown in. This document describes the
details using the TRIP relay contacts as an example.
The left side of the Figure shows the available sources of the trip commands:

e The functionblocks, configured in the device,

e The communication channels to the SCADA system,

e Commands generated using the front panel LCD of the device,

e Any other binary signals, e.g. signals from the binary inputs of the device.

The right side of the Figure shows one of the TRIP relays symbolically.

The Figure provides a survey of the configured trip command processing methods. In
the middle of the Figure, the locations indicated by “User” shows the possibilities for
the user to modify the procedures. All other parts are factory programmed.
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2 Application of TRIP relays for commands of fast
protection functions

2.1 Aim of application of TRIP relays

The main aim of application of TRIP relays is to bypass the time delay of the
mechanical contacts. For this aim there is a ,slow” mechanical contact and a ,fast”
electronic switch in serial connection.

2.2 Control of the TRIP relays

221

222

The operation of the TRIP relays is performed in two steps:
e Preparation of the circuit for the trip command

e Trip command generation

Preparation of the circuit for the trip command

At the time when a protection function detects violation of the setting value of the
characteristic quantity, the preparation process closes the ,slow” mechanical contact,
preparing the circuit for command generation.

The trip command generation

At the moment when the fast protection function — after some repeated checks, i.e.
the timeout of the internal time counter — decides to generate the trip command then
the ,fast” electronic switch performs the operation, generating the trip command to the
circuit breaker. This command is generated via the ,TRC94 PhS” or via the
simplified ,TRC94” trip logic functionblocks.

NOTE: If the TRIP command is not received within the expected time delay, then the
command preparation resets after 50 ms. When the device is tested in the laboratory
e.g. for measuring the limits of the distance protection characteristic, this can result a
cyclic closing and opening of the mechanical contact and rattling can be heard. This
does not mean faulty operation of the device!

2.3 The factory programming for relay control

For the trip command of protection functions, where the requirement is the fast
operation (distance protection first zone, line differential protection, transformer
differential protection, fast overcurrent stage, synchronous switching, etc.) the
process of preparation and command generation is programmed in the form of ,Fast
logic”.

The alignment of the TRIP command is the task of the “TRIP logic functionblock”. All
devices operating with TRIP binary output module, has a configured TRC 94
simplified, or a TRC 94 PhS TRIP logic functionblock. This converts e.g. the trip
command due to phase-to-phase fault to a three-phase trip command, or extends the
duration of the command according to the parameter setting. All these are described
in the dedicated document.

The fast TRIP commands are assigned to the TRIP relay output contacts according to
the factory configuration, but the user has a possibility to modify or extend this
assignment using the EuroCAP configuration software. The factory assignment is
described in the user manual of the given device configuration.

To ensure fast operation, this ,Fast logic” is performed in each sampling cycle (1ms).
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2.4 Changing the TRIP command assignment

The user has a possibility to modify or extend the TRIP command assignment using
the EuroCAP configuration software. The menu item to be started is shown in Figure
2-1.

= DistPrak
Hardware configuration
[=)- Software configuration
Functions
Makriz
ser logic
Events
Disturbance recorder
Counters
Trip signals
Trip assignement (d4444)
IECE1E50
Swskem

&

Figure 2-1 Menu item for TRIP command assignment

As Figure 2-2 shows, the signal of type ,TripLogic Output” (this is the command
generated by the ,TRIP logic functionblock”) can be assigned to a , Trip Contact” type
relay output. The dialog window of the EuroCAP software selects these types of
signals only; the available signals however can be assigned freely.

R Object properties

Type:
Defined by |RDDtFunctinnEiIcuck |
MName: |Trip.ﬁ.ssign1 |
Title: |
TripLogic oukput [T |4213 TripLogic Cukput W |
|TRC94_GenTr_TLo_ 0 v |
Trip conkack [C]: |4IZIIZI4 Trip Contact W |
|Tri|:|C|:|nta|:I:_EIIIZ (Trip) v |
[ K l ’ Cancel

Figure 2-2 Changing the TRIP command assignment
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The assigned signal is the input of an OR gate. As it is described below, several other
signals can be directed to this OR gate. Using this method, also other TRIP modules
extended by the user can be applied to operate the TRIP coil of the circuit breaker.

2.5 Fast operation of the relays

If the aim is to operate the contacts by a signal in each sampling cycle (1 ms), then
the “Fast L1 contact option is to be applied. This option is provided by the EuroCAP
configuration software in the menu ,Hardware configuration/ 10 signals/ Binary
outputs/ Relay contacts/ Fast L1 contacts”.

= DiskProt
=|-Hardware configuration
Rack designer
Connector allocation
= I signals
+- Analog inputs
Calculated channels (410}
+- Analog oukputs
+|- Binary inputs
= Binary outputs
—I- Relay conkacts (4)
Fast_L1 contacts (4000}
LEDs def, {5}
+- Conkrol inputs
+- Direct ETH
+-- Cormunicakion CPU
+- Saftware configuratiaon
+- IECB1850
+- Svskem

Figure 2-3 Configuring Fast L1 contacts

This menu offers the assignment of the appropriate binary signals to the relay
contacts. As Figure 2-4 shows, the signal can be of several types.
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g Object properties

Tvpe:

Defined by |RDDtFunctiDnBIDck |

Marne: |FastL1Cu:unI:a|:t51 |

Title: |Syn Crnd |

Contack [c]: |IZIIZIIZI4 Conkacts v|
|BOut_EEIB {Close) v |

Cn Ikern name [uo]: 0213 Graphed input Skatus W

0001 Filtered Binary Inpuk
0213 Graphed inpuk Skakus
1111 MonFiltered Binary Input
3002 Yalakile user status
3003 Mon volatile user skaktus

I Ok l ’ Cancel

Figure 2-4 Fast L1 contact assignment

The processing of these fast signals is performed in a single step, the possibility for
command preparation in the first step and additionally the TRIP command generation
in the second step is not offered for the user. To perform this assignment, the
application of the EuroCap configuration program in “Master” level is needed.

The selected signal is the input of an OR gate. To this gate additional other signals
are connected, as it is described in the previous chapter, or in the description below.

IMPORTANT NOTE: The contacts of a TRIP hardware module are configured in the
factory as “Fast L1 contacts”, the user does not need to define them additionally!

3 User application of the TRIP relays

The contacts controlling the circuit breaker operation can be programmed also by the
user. Additionally to the command of the factory configured protection functions the
user can assign signals to the channels of the TRIP hardware module. The two steps
for the command generation however, as it is described in the paragraph above,
cannot be applied by the user.

In this case, the source of the signals can be:
e Pre-configured TRIP commands
o Received from the SCADA system via communication channels,
o Generated by the user, applying the front panel LCD of the device,

e Any additional binary signals, e.g. an external command received by the
binary input module of the device.

The pre-configured TRIP commands are aligned by the “CB control functionblock”,
the output of which is the “CmdOff’” TRIP command. This one and several other
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signals can be programmed by the user to the output TRIP contact of the device,
using the graphic logic editor of the EuroCAP configuration software.

Additionally the output signals of the ,TRC94_ PhS” trip logic or those of the ,TRC94”
simplified trip logic block can be programmed here. (These function-blocks are
described in separate documents.) The output signal of the graphic logic editor is the
,BOut_X” logic variable, where X is the identifier of the relay module and the contact,
e.g. BOut_EO2.

3.1 Graphic editor for the signal logic

For the protection functions, the operation of which are not required being extreme
fast (in the range of one network period), the trip command must be assigned to the
trip contacts usually by the user. These logic assignments can be programmed also in
the factory, but the user can modify or extend them according to the requirements. To
do this, the graphic editor of the EuroCap configuration tool must be applied with
,Master” access rights.

3.2 The process of command generation

If a “simple” protection function generates a trip command then this logic signal is
present on the dedicated output of the functionblock (see the description of the
functionblocks).

The operation of the logic connections edited in the graphic editor is performed
outside the sampling cycle, consequently, depending on the actual load of the
processor a random time delay of additional 2-4 ms can be measured.

The contacts of the TRIP hardware modules are operated by several sources parallel:

e The high-speed factory configured fast protection functions,

e The defined Fast L1 signals,

e The graphically edited logic connections (programmed in the factory and editable also
by the user).

4 Control of signal relay outputs

If there is no special requirement to generate the signal with high speed, i.e. a time
delay of 2-4 ms can be tolerated between the intent to generate the signal and the
closing of the output contact then it is sufficient to apply normal signal relay contacts.
To perform this programming the graphic editor of the EuroCap configuration tool is to
be applied. To perform the programming the ,Master” access level is needed.
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5 Examples

5.1 Application of the TRIP logic

71, 10C50/ 50N and SOTF have fix connection to TRC94 (Fast EQU) !

Trip outputs of TRC94 have fix connection to Trip contacts (Trip assign) !

TRCS4_PhS
Blk Tri
=-Trip_SinglePh Triph T2
=-Trip_3Ph Tr3ph T3
>-Startll Sl GenTr
>-Stari2 52 Triph
>-Starid Si3
Fin3ph
54

Figure 5-1 Example: A simple configuration to trip the circuit breaker

Figure 5-1 shows a simple configuration to trip the circuit breaker. In this Figure it is
supposed that the fast protection functions operate according to the factory
configuration and they control the TRIP contacts applying two steps of the preparation
and command generation phases. This part of the program is not visible. (The
description of the fast operating protection functions are listed in the configuration
description of the devices.)

The outputs of the TRC94_PhS trip logic block are assigned to the channels of the
TRIP hardware module. This assignment, which can be modified also by the user, is
made not here but in the “TRIP assignment” menu of the EuroCAP configuration
software. Consequently the Figure is complete; related to the outputs, the user needs
additional graphic programming only if e.g. the operation is to be visualized also by
signal relays.

If the configuration includes protection functions blocks the trip command of which
does not need fast contact operation then these commands must be additionally
directed to the TRIP relay outputs. To do this, the user collects these commands (with
OR connection) and connects them to the dedicated inputs of the TRC94_PhS
functionblock.

” o«

This Figure shows the collected signals (E.g. “Trip_SinglePh”, “Trip_3Ph”, etc.) only.
As an example the ,Trip_3Ph” signal collects the commands of all (not fast operating)
protection functions which can generate three-phase trip command. The detailed
description of the inputs and operation of the “TRC94_PhS” trip logic functionblock
can be found in another document.
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5.2 Application of circuit breaker control block

11, 10C50/ 50N and SOTF have fix connection to TRC94 (Fast EQU) !
Trip outputs of TRC94 have fix connection to Trip contacts (Trip assign) !
TRCS4_PhS
Blk Trid
=-Trip_SinglePh ——————————Triph T2
=-Trip_3Ph Tr3ph T3
»Starl] ————————5il1 GenTr|
=Stz ——— 1G4 Triph
B B ——
Fin3ph
Hl
CE3Pol
sdocal ————{local Crnd Off BOut_E02
=-Remote ————————(Remat= CmdOn———— BOwt_E08 4
=-True ——————————{SynDK StartSW 5 BCut_ED4
=-Enzble OFF ————FnaOff Crper, 55
=-Enable_OMN—————Enzan SelfCrper BOut_EDS
BlkProc Closed %6
BIn_F01——— ListValOff Openad
BIn_Fi2————{L1=tV=lon
BIn_Fi3——|12stvalof
BIn_Fl4———12stValOn
BIn_FO5—— {1 3=tV =lof
BIn_Fl6—13stVslCn
ExtTrip
53

Figure 5-2 Example: Application of circuit breaker control block

Figure 5-2 shows an example for the application of the circuit breaker control block
“CB3Pol”. In this Figure it is supposed that the fast protection functions operate
according to the factory configuration and they control the TRIP contacts applying two
steps of the preparation and command generation phases. This part of the program is
not visible. (The description of the fast operating protection functions are listed in the
configuration description of the devices.)

The outputs of the TRC94_PhS trip logic block are assigned to the channels of the
TRIP hardware module. This assignment, which can be modified also by the user, is
made not here but in the “TRIP assignment” menu of the EuroCAP configuration
software. Consequently the Figure is complete; related to the outputs, the user needs
additional graphic programming only if e.g. the operation is to be visualized also by
signal relays.

If the configuration includes protection functions blocks the trip command of which
does not need fast contact operation then these commands must be additionally
connected to the TRIP relay outputs. To do this, the user collects these commands
(with OR connection) and assigns them to the dedicated inputs of the TRC94_PhS
functionblock.

” o«

This Figure shows the collected signals (E.g. “Trip_SinglePh”, “Trip_3Ph”, etc.) only.
As an example the , Trip_3ph” signal collects the commands of all (not fast operating)
protection functions which can generate three-phase trip command. The detailed
description of the inputs and operation of the “TRC94_PhS” trip logic functionblock
can be found in another document.
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An extension to the example in Figure 5-2 is that in this configuration also the
,CB3pol” (circuit breaker control block) is applied. This block is needed if e.g. the front
panel LCD of the device can display an active control scheme. For this purpose the
signals ,BIn_F...” in the Figure are the status signals of the circuit breaker poles,
connected to the dedicated binary inputs of the device. The signals ,Local’/’"Remote”
enable the local or remote control of the primary equipment. In the standard factory
configurations these signals are programmed in the factory, but they can be modified
also by the user.

If there is no synchro-check function activated in the device, connect the input
,SynOK” of the “CB3Pol” to logic TRUE state. Figure 5-2, the local command issued
via LCD of the device or the remote command received from the remote SCADA
system is processed by the ,CB3pol” functionblock (Output ,CmdOff’). This control is
programmed in the factory to “BOut xx” variables. The user can perform any
modification in the graphic programming.

The close command is connected directly to a dedicated “BOut_xx” variable. (This
directs usually the fourth contact of the TRIP hardware module.)

The programming of the interlocking function must be performed by the user.
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5.3 Automatic reclosing and circuit breaker control

71, TOC50/ 50N and SOTF have fix connection to TRC94 (Fast EQU) !
Trip outputs of TRC94 have fix connection to Trip contacts (Trip assign) !
TRCS4_Phs
Bk 1] RECISIY
=-Trip_SinglePh —————————Triph Tri3|
=Trip_3ph—————————Tragh T3 >-Trip_StartAR o Blk Blocked
=-Stanlf —————— 541 GenTr 1 St C
e S - Tr3ph 1 [ ClReg|
=Statly — [543 3PhTr FinTe
Fin3ph 1oycPhFt  Trac
50 =-CB_Opsn —————————|CBOpen
=>-True —T— SynRel
ManCl
CEREy
DtDel
ROT
56
4!1'7 o i
CE2Pal
=docsl —————local Cmdoff : BOut_E02
=-Remote Remote CmdO: 53
>Tre SynOK StartSWi BOut_ED4
>-Enzbie_OFF EnzOff Ope| B
>-Enzble ON EnaOn SelfCper] BOut_ED6
ElkProc Clased =
Bln_FO1 ListValoff Opened—————————— CBE _Opan>
Bln_FO2- Listvaion
Bln_FO3 L2stValoff
BlIn_F04 L2stvzion
Bln_FO5 L3stvaloff
Bln_FO6 L3stvaion
ExaTrip
52

Figure 5-3 Example: Automatic reclosing and circuit breaker control

Figure 5-3 shows an example for the application of the automatic reclosing control
block. In this Figure it is supposed that the fast protection functions operate according
to the factory configuration and they control the TRIP contacts applying two steps of
the preparation and command generation phases. This part of the program is not
visible in “Master” level. (The description of the fast operating protection functions are
listed in the configuration description of the devices.)

The outputs of the TRC94_PhS trip logic block are assigned to the output channels of
the TRIP hardware module. This assignment, which can be modified also by the user,
is made not here but in the “TRIP assignment” menu of the EuroCAP configuration
software. Consequently the Figure is complete; related to the outputs, the user needs
additional graphic programming only if e.g. the operation is to be visualized also by
signal relays.

If the configuration includes protection functions blocks the trip command of which
does not need fast contact operation then these commands must be additionally
assigned to the TRIP relay outputs. To do this, the user collects these commands
(with OR connection) and assigns them to the dedicated inputs of the TRC94_ PhS
functionblock.

This Figure shows the collected signals (E.g. “Trip_SinglePh”, “Trip_3Ph”, etc.) only.
As an example the , Trip_3ph” signal collects the commands of all (not fast operating)
protection functions which can generate three-phase trip command. The detailed
description of the inputs and operation of the “TRC94_PhS” trip logic functionblock
can be found in another document.
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In this configuration also the ,CB3pol” (circuit breaker control block) is applied. This
block is needed if e.g. the front panel LCD of the device can display an active control
scheme. For this purpose the signals ,BIn_F...” in the Figure are the status signals of
the circuit breaker poles, connected to the dedicated binary inputs of the device. The
signals ,Local’/’"Remote” enable the local or remote control of the primary equipment.
In the standard factory configurations these signals are programmed in the factory,
but they can be modified also by the user.

If there is no synchro-check function activated in the device, connects the input
,SynOK” of the “CB3Pol” to logic TRUE state.

According to Figure 5-3, the local command issued via LCD of the device or the
remote command received from the remote SCADA system is processed by the
,CB3pol” functionblock (Output ,CmdOff”). This control is programmed in the factory
to “BOut_xx” variables. The user can perform any modification in the graphic
programming.

The close command is connected directly to a dedicated “BOut_xx” variable. (This
directs usually the fourth contact of the TRIP hardware module.)

In Figure 5-3 the close command is connected directly to a dedicated output. (This is
usually the fourth contact of the TRIP hardware module.)

The programming of the interlocking function must be performed by the user.

An extension to the example in Figure 5-2 is the application of the ,REC79 HV”
automatic reclosing function. The start signal ,Trip_StartAR” can be programmed by
the user. The automatic reclosing function is started only if the preceding trip
command was performed by the circuit breaker, i.e. for example that the function is
not disabled. The AND gate on this Figure performs this checking.

The ,REC79_HV” automatic reclosing function needs the status signal indicating
three-phase open state of the circuit breaker, connected to the ,3PhTr” input of the
,REC79_HV” functionblock. This signal is generated by the ,TRC94_PhS”
functionblock on the output ,Tr3Ph”.

If the automatic reclosing is to be disabled after a fault caused by a manual close
command, then the ,CmdOn” output of the ,CB3Pol” module must be connected to
the ,ManCl” input of the ,REC79_HV” automatic reclosing function.

If there is no synchro-check function configured in the device, connect the ,SynRel”
input of the ,REC79_HV” automatic reclosing function to logic TRUE state.

The evaluation of the status signals indicating the open state of the circuit breker
poles in OR gate is needed for the operation of the automatic reclosing function.
According to the scheme of Figure 5-3 the open state is indicated by at least one pole
open state of the circuit breaker. (For simplicity, this Figure shows a realization
without checking the FALSE signal of the closed states.)

Figure 5-3 supposes that the CB ready signal is not connected to the device;
accordingly the steady TRUE state signal is connected to the ,CBRdy” input of the
,REC79_HV” automatic reclosing function. If the real signal is available, the signal
must be connected similarly.

The close command of the ,REC79 HV” automatic reclosing function is connected
via OR gate to the dedicated close contact.
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5.4 Closing the circuit breaker with synchro-check

11, 10C50/ 500 and SOTF have fix connection to TRC94 (Fast EQU) !
Trip outputs of TRC94 have fix connection to Trip contacts (Trip assign) !
TRCS4_PhS
Bk 1 BEGTH i)
»-Trip_SinglePh ——————————{Triph Tii2|
-Trip_3ph————————{Tr3ph T3 »-Trip_StarAR AND Bk Blocked]
»-Startll 1 GenTr 1 St Ck
»-Stanl2 112 Tiaph T ClRe|
»Stafl3 ————————————— 543 \— 3PhTr FinTr
Fin3ph loyc3PhFl  TrAcd
»-G8 Open —————————|CEOp=n
Mancl
>Tre BRdy
DtDel
RDT
56
SYNIS
Elk Rela
BusSel InProgé
>NTS_Line WTSElk SYnSWA
EIn_FO7- BustVTSEk  UOKA
Bus2VTSBk FrOKA
SwStA AngOKA
CancelA |
SwStM InProgM
CancelM SynSWM
UCKM
FrOKM
AngOKM
CB3Pal
=-Local Local CmdOff . BOut_ED2
>-Remote Remote CmdO: =
———5ynOK SrartSW| BOut_EDM4
=-Ensble OFF EnaOff Opar| 54
»-Enzhle_ON EnzOn SelfOper] BOut_E0E
ElkProc Closed] E
ListValoff Opened|————————————— CB_Open->
ListValon
JOff
!
ExtTrip
52

Figure 5-4 Example: closing the circuit breaker with synchro-check

Figure 5-4 shows an example for the application of “SYN25” cynchro-check
functionblock. In this Figure it is supposed that the fast protection functions operate
according to the factory configuration and they control the TRIP contacts applying two
steps of the preparation and command generation phases. This part of the program is
not visible in “Master” level. (The description of the fast operating protection functions
are listed in the configuration description of the devices.)

The outputs of the TRC94_PhS trip logic block are assigned to the output channels of
the TRIP hardware module. This assignment, which can be modified also by the user,
is made not here but in the “TRIP assignment” menu of the EuroCAP configuration
software. Consequently the Figure is complete; related to the outputs, the user needs
additional graphic programming only if e.g. the operation is to be visualized also by
signal relays.

If the configuration includes protection functions blocks the trip command of which
does not need fast contact operation then these commands must be additionally
assigned to the TRIP relay outputs. To do this, the user collects these commands
(with OR connection) and assigns them to the dedicated inputs of the TRC94_ PhS
functionblock.

This Figure shows the collected signals (E.g. “Trip_SinglePh”, “Trip_3Ph”, etc.) only.
As an example the , Trip_3ph” signal collects the commands of all (not fast operating)
protection functions which can generate three-phase trip command. The detailed
description of the inputs and operation of the “TRC94_PhS” trip logic functionblock
can be found in another document.
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In this configuration also the ,CB3pol” (circuit breaker control block) is applied. This
block is needed if e.g. the front panel LCD of the device can display an active control
scheme. For this purpose the signals ,BIn_F...” in the Figure are the status signals of
the circuit breaker poles, connected to the dedicated binary inputs of the device. The
signals ,Local’/’"Remote” enable the local or remote control of the primary equipment.
In the standard factory configurations these signals are programmed in the factory,
but they can be modified also by the user.

According to Figure 5-4, the local command issued via LCD of the device or the
remote command received from the remote SCADA system is processed by the
»,CB3pol” functionblock (Output ,CmdOff”). This control is programmed in the factory
to “BOut_xx” variables. The user can perform any modification in the graphic
programming.

The close command is connected directly to a dedicated “BOut_xx” variable. (This
directs usually the fourth contact of the TRIP hardware module.)

In Figure 5-4 the close command is connected directly to a dedicated output. (This is
usually the fourth contact of the TRIP hardware module.)

The programming of the interlocking function must be performed by the user.

Figure 5-4 includes the application of the ,REC79_HV” automatic reclosing function.
The start signal ,Trip_StartAR” can be programmed by the user. The automatic
reclosing function is started only if the preceding trip command was performed by the
circuit breaker, i.e. for example that the function is not disabled. The AND gate on this
Figure performs this checking.

The ,REC79_HV” automatic reclosing function needs the status signal indicating
three-phase open state of the circuit breaker, connected to the ,3PhTr” input of the
LREC79 HV” functionblock. This signal is generated by the ,TRC94_PhS”
functionblock on the output , Tr3Ph”.

If the automatic reclosing is to be disabled after a fault caused by a manual close
command, then the ,CmdOn” output of the ,CB3Pol” module must be connected to
the ,ManClI” input of the ,REC79_HV” automatic reclosing function.

The evaluation of the status signals indicating the open state of the circuit breaker
poles in OR gate is needed for the operation of the automatic reclosing function.
According to the scheme of Figure 5-4 the open state is indicated by at least one pole
open state of the circuit breaker. (For simplicity, this Figure shows a realization
without checking the FALSE signal of the closed states.)

Figure 5-4 supposes that the CB ready signal is not connected to the device;
accordingly the steady TRUE state signal is connected to the ,CBRdy” input of the
,REC79_HV” automatic reclosing function. If the real signal is available, the signal
must be connected similarly.

The close command of the ,REC79_ HV” automatic reclosing function is connected
via OR gate to the dedicated close contact.

An extension to the example in Figure 5-3 is the close command to the circuit breaker
is generated by synchro-check. The enabling signal for the close command is
generated by the ,SYN25” software module. This module is described in details in a
separate document. The needed input signals indicating the state of the voltage
transformers (,VTSBIK” and ,Bus1VTSBIK”), must be programmed graphically.

The output signal ,RelA” of the ,SYN25” software module enables the closing
operation of the ,REC79_HV” automatic reclosing function via its ,SynRel” input.

For manual close commands the output signal ,RelM” of the ,SYN25” software
module enables the closing operation of the ,CB3pol” via its ,SynOK” input.
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5.5 Closing the circuit breaker with synchro-check
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Figure 5-5 Example: closing the circuit breaker with synchro-check and synchro-

switch

Figure 5-5 shows an example for the application of “SYN25” cynchro-check
functionblock with synchro switch extension. In this Figure it is supposed that the fast
protection functions operate according to the factory configuration and they control
the TRIP contacts applying two steps of the preparation and command generation
phases. This part of the program is not visible in “Master” level. (The description of
the fast operating protection functions are listed in the configuration description of the
devices.)

The outputs of the TRC94_PhS trip logic block are assigned to the output channels of
the TRIP hardware module. This assignment, which can be modified also by the user,
is made not here but in the “TRIP assignment” menu of the EuroCAP configuration
software. Consequently the Figure is complete; related to the outputs, the user needs
additional graphic programming only if e.g. the operation is to be visualized also by
signal relays.

If the configuration includes protection functions blocks the trip command of which
does not need fast contact operation then these commands must be additionally
assigned to the TRIP relay outputs. To do this, the user collects these commands
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(with OR connection) and assigns them to the dedicated inputs of the TRC94_PhS
functionblock.

This Figure shows the collected signals (E.g. “Trip_SinglePh”, “Trip_3Ph”, etc.) only.
As an example the , Trip_3ph” signal collects the commands of all (not fast operating)
protection functions which can generate three-phase trip command. The detailed
description of the inputs and operation of the “TRC94_PhS” trip logic functionblock
can be found in another document.

In this configuration also the ,CB3pol” (circuit breaker control block) is applied. This
block is needed if e.g. the front panel LCD of the device can display an active control
scheme. For this purpose the signals ,BIn_F...” in the Figure are the status signals of
the circuit breaker poles, connected to the dedicated binary inputs of the device. The
signals ,Local’/’"Remote” enable the local or remote control of the primary equipment.
In the standard factory configurations these signals are programmed in the factory,
but they can be modified also by the user.

According to Figure 5-5, the local command issued via LCD of the device or the
remote command received from the remote SCADA system is processed by the
,CB3pol” functionblock (Output ,CmdOff’). This control is programmed in the factory
to “BOut_xx” variables. The user can perform any modification in the graphic
programming.

The close command is connected directly to a dedicated “BOut_xx” variable. (This
directs usually the fourth contact of the TRIP hardware module.)

In Figure 5-5 the close command is connected directly to a dedicated output. (This is
usually the fourth contact of the TRIP hardware module.)

The programming of the interlocking function must be performed by the user.

Figure 5-5 includes the application of the ,REC79_HV” automatic reclosing function.
The start signal ,Trip_StartAR” can be programmed by the user. The automatic
reclosing function is started only if the preceding trip command was performed by the
circuit breaker, i.e. for example that the function is not disabled. The AND gate on this
Figure performs this checking.

The ,REC79 _HV” automatic reclosing function needs the status signal indicating
three-phase open state of the circuit breaker, connected to the ,3PhTr” input of the
,REC79 HV” functionblock. This signal is generated by the ,TRC94_ PhS”
functionblock on the output , Tr3Ph”.

If the automatic reclosing is to be disabled after a fault caused by a manual close
command, then the ,CmdOn” output of the ,CB3Pol” module must be connected to
the ,ManCl” input of the ,REC79_HV” automatic reclosing function.

If there is no synchro-check function configured in the device, then connect the
~oynRel” input of the ,REC79_HV” automatic reclosing function to logic TRUE state.

The evaluation of the status signals indicating the open state of the circuit breaker
poles in OR gate is needed for the operation of the automatic reclosing function.
According to the scheme of Figure 5-5 the open state is indicated by at least one pole
open state of the circuit breaker. (For simplicity, this Figure shows a realization
without checking the FALSE signal of the closed states.)

Figure 5-5 supposes that the CB ready signal is not connected to the device;
accordingly the steady TRUE state signal is connected to the ,CBRdy” input of the
,REC79_HV” automatic reclosing function. If the real signal is available, the signal
must be connected similarly.

The close command of the ,REC79 HV” automatic reclosing function is connected
via OR gate to the dedicated close contact.

In this application the close command to the circuit breaker is generated by synchro-
check. The enabling signal for the close command is generated by the ,SYN25”
software module. This module is described in details in a separate document. The
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needed input signals indicating the state of the voltage transformers (,VTSBIK” and
,Bus1VTSBIK”), must be programmed graphically.

The output signal ,RelA” of the ,SYN25” software module enables the closing
operation of the ,REC79_HV” automatic reclosing function via its ,SynRel” input.

For manual close commands the output signal ,RelM” of the ,SYN25” software
module enables the closing operation of the ,CB3pol” via its ,SynOK” input.

An extension to the example in Figure 5-4 is the following: If there is no continuous
synchron state because the frequency at one side of the circuit breaker is different to
that of the other side, then the voltage vector of one side rotates continuously as
compared to the other one. In this case a synchronous switching is attempted to
restore the normal operation of the network.

The manual synchron switching mode is started by the signal on the ,StSwM” input of
the SYN25 functionblock. To do this the the ,StartSW” output of the ,CB3Pol’
functionblock must be connected here.

For automatic synchron switching mode the ,,CIReq” output of the ,Rec79HV” module
must be connected to the ,SwStA” input of the ,SYN25” software module.

IMPORTANT NOTE: the close command is generated for both manual and automatic

switching at the output ,SynSW” of the ,SYN25” software module. It is advised not to
connect this output using the ,slow” graphic programming, but the contact assigned to
the close command (,BOutClose”) must be handled as fast operating ,L1 contact”.
The ,SynSW” signal must be programmed to this contact. This assignment is
performed using the EuroCap configuration tool in the menu ,Hardware
configuration/Binary outputs/Relay contacts/Fast_L1 contacts”.
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