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Purpose of this Manual

This manual describes the functions, operation, installation, and commissioning OH\@KGL In particular,

one will find:

 Information regarding the configuration of the scope of the device and a desc of the device functions
and settings — Chapter 2;

« Instructions for Installation and Commissioning — Chapter 3;

e Compilation of the Technical Data — Chapter 4;

« As well as a compilation of the most significant data for adva s — Appendix A.

General information with regard to design, configuration, of SIPROTEC 4 devices are set out in

the SIPROTEC 4 System Description /1/.

of selective protective equipment, automatic and control facilities, and personnel of electrical facilities and

Target Audience
Protection engineers, commissioning engineers, % oncerned with adjustment, checking, and service
power plants.

Applicability of this Manual

This manual applies to: SPROTE\Qr Management Device 7VK61; firmware version V4.60.
Conformity Declaration @

Ne e laws of the Member States relating to electromagnetic compatibility (EMC
CouncilDirec 89/336/EEC) and concerning electrical equipment for use within specified
v .

oltage (Low-voltage Directive 73/23 EEC).
This,c ity has been established by means of tests conducted by Siemens AG in accor-
nceith Article 10 of the Council Directive in agreement with the generic standards EN
00:6-2 and EN 61000-6-4 for the EMC directive, and with the standard EN 60255-6 for the
-voltage directive.

The device has been designed and produced for industrial use.
\ e product conforms with the international standards of the series IEC 60255 and the German

standard VDE 0435.

( € This praductieomplies with the directive of the Council of the European Communities on the

Additional Stal s IEEE Std C37.90-*

L 4
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Additional Support

Should further information on the System SIPROTEC 4 be desired or should particular problems arise whic!
are not covered sufficiently for the purchaser's purpose, the matter should be referred to the local Siemens re

resentative.
Our Customer Support Center provides a 24-hour service.

Phone: 01 80/5 24 70 00
Fax: 01 80/5 24 24 71

4
e-mail: support.energy@siemens.com \%
Training Courses

Enquiries regarding individual training courses should be addressed to our Traini@ y

Siemens AG

Power Transmission and Distribution Q
Siemens Power Academy TD

Humboldt Street 59

90459 Nuremberg

Telephone:0911 / 4 33-70 05

Fax:0911/ 4 33-79 29 \
Internet: www.ptd-training.de K

Safety Information

This manual does not constitute a complete i of all required safety measures for operation of the equip-
ment (module, device), as special operatio onditions may require additional measures. However, it com-

prises important information that should or purposes of personal safety as well as avoiding material
damage. Information that is highlighted by s of a warning triangle and according to the degree of danger,

is illustrated as follows.
DANGER! ’\
Danger indicates that deh&% rsonal injury or substantial material damage will result if proper precau-

tions are not taken.

WARNING! O
A indicates tha@e personal injury or substantial property damage may result if proper precautions are

not taken

Caution!

indicates that minor personal injury or property damage may result if proper precautions are not taken. This
particularly applies to damage to or within the device itself and consequential damage thereof.

N
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S

indicates information on the device, handling of the device, or the respective part of the instruction m

which is important to be noted. 0

Note

WARNING!

A Qualified Personnel L 4
Commissioning and operation of the equipment (module, device) as set out in this mahu y only be carried
out by qualified personnel. Qualified personnel in terms of the technical safety i set out in this

manual are persons who are authorized to commission, activate, to ground and e ate devices, systems
and electrical circuits in accordance with the safety standards.

Use as prescribed

The operational equipment (device, module) may only be used for such a ations as set out in the catalogue
and the technical description, and only in combination with third-par ipment recommended or approved
by Siemens.

The successful and safe operation of the device is dependent andling, storage, installation, opera-
tion, and maintenance.

When operating an electrical equipment, certain parts
Severe personal injury or property damage may resu

Vi re inevitably subject to dangerous voltage.

ice is not handled properly.

Before any connections are made, the device mus rounded to the ground terminal.
All circuit components connected to the voltage s may be subject to dangerous voltage.
Dangerous voltage may be present in the deyic after the power supply voltage has been removed (ca-

pacitors can still be charged).

Operational equipment with open ci current transformer circuits may not be operated.
The limit values as specified in thiN in the operating instructions may not be exceeded. This aspect
must also be observed during te. ndicommissioning.

O
N

O
Q>®

L 4
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Typographic and Symbol Conventions

The following text formats are used when literal information from the device or to the device appear in the texO
flow:

Parameter Names ‘ )
Designators of configuration or function parameters which may appear word-for-word in the display of the
device or on the screen of a personal computer (with operation software DIGSI), are marked in bold letters in
monospace type style. The same applies to the titles of menus.

4
1234A %
Parameter addresses have the same character style as parameter names. Parameter a SS! ontain the
suffix A in the overview tables if the parameter can only be set in DIGSI via the option ay‘additional set-
tings.

Parameter Options

Possible settings of text parameters, which may appear word-for-word in the di the device or on the
screen of a personal computer (with operation software DIGSI), are additionally Written in italics. The same
applies to the options of the menus.

,Messages“

Designators for information, which may be output by the relay or re other devices or from the switch
gear, are marked in a monospace type style in quotation m

Deviations may be permitted in drawings and tables when VY designator can be obviously derived from
the illustration.

The following symbols are used in drawings:

[PowerSystemFault >~  Device-internal logj ut |
—{Reset > Device-internal Jo utput signal
|3I0 »é Internal input signa nanalog quantity

1722 External binary i ignal with number (binary input,
[ >BLocK 1> >~ input indigafion

1114 Extétnal utput signal with number

—(Rpri = ) (exafmp a value indication)

501 er inary output signal with number (device indication) used as
(ORelay PICKUP ianal

Y

[1234]Function |
mple of a parameter switch designated FUNCTION with address

ON 1234 and the possible settings ON and OFF

6 SIPROTEC, 7VK61, Manual
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Besides these, graphical symbols are used in accordance with IEC 60617-12 and IEC 60617-13 or simil
Some of the most frequently used are listed below:

|
=
:l;\ Reset input

& |—

o
Z,

nversion of the Signal

S |

SIPROTEC, 7VK61, Manual

analog input values

OR-gate operation of input values \%

Exclusive OR gate (antivalence): output is active, ifof the

inputs is active

Coincidence gate: output is active, if both inputs ctive or inactive
at the same time Q

Dynamic inputs (edge-triggered) abo i itive, below with nega-
tive edge

Formation of one analog output s om a number of analog input
signals

Limit stage with setting%&nd parameter designator (name)

\Qtriggered pulse timer T (monoflop)

\&aﬁc memory (RS-flipflop) with Eetting input (S), resetting input (R),

utput (Q) and inverted output (Q)

C53000-G1176-C159-2, Release date 01.2008
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AND-gate operation of input values L 4
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L 4

The SIPROTEC 4 7VK®61 is introduced in this chapter. The device is presented in it tion, characteris-
tics, and functional scope.

11 Overall Operation % 16

1.2 Application Scope 18

1.3 Characteristics 20
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Introduction

1.1 Overall Operation

1.1 Overall Operation

The digital breaker management relay SIPROTEC 4 7VK61 is equipped with a powerful microprocessor

to the circuit breakers. Figure 1-1 shows the basic structure of the 7VK61.

Analog Inputs

The measuring inputs (MI) transform the currents and voltages from the instrument transfor
them to the internal signal levels for processing in the device. The device has 4 currenti
inputs. Three current inputs are provided for measuring the phase currents, a further mea;

system. All tasks are processed fully digitally, from the acquisition of measured values up to sending comw@
4

d match
voltage
put (I,) can

be configured to detect the earth current (CT starpoint) or a separate earth current trans er. The analog
input quantities are passed on to the input amplifiers (1A).

UL1

uL2

U|_3:

U4

L

Figure

Operator
Control
Panel

1-1

L 4

AWV
l

(allocatable)

r Supply

LEDs on the
Front Panel
(allocatable)

Display on the
Front Panel

Operating Interface

le—L» To PC

Service Interface

System Interface

|
i
4—:—> PC/Modem
i
I

«——> To SCADA
|

Time
Synchronization

I eg.
le——» CF77
! IRIG B

Hardware structure of the Breaker Management Device 7VK61

oltage measuring input is provided for each phase-earth voltage. A further voltage input (U,) may be select-
measure either the displacement voltage, for the additional voltage of synchronism and voltage check or

any other voltage Uy (for overvoltage protection). The analogue values are transferred to the IA input am-
plifier group.

The input amplifier group IA provides high-resistance termination for the analog input quantities. It consists of
filters that are optimized for measured value processing with regard to bandwidth and processing speed.

16
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1.1 Overall Operation

The AD analog-to-digital converter group contains analog/digital converters and memory chips for data transfer
to the microcomputer system.

Microcomputer System
Apart from processing the measured values, the microcomputer system uC also executes the actualprotection
and control functions. They especially consist of:
 Filtering and conditioning of the measured signals
« Continuous monitoring of the measured quantities
* Monitoring of the pickup conditions for the individual protective functions
« Querying of limit values and time sequences
« Control of signals for logical functions
« Reaching trip and close command decisions
» Stocking messages, fault data and fault values for fault analysis purp@ses
« Administration of the operating system and its functions, e.g. datastorage, realtime clock, communication,
interfaces, etc.

The information is provided via output amplifier OA.

Binary Inputs and Outputs

Binary inputs and outputs from and to the computer system,are routed via the /0 modules (inputs and outputs).
The “uC” issues information to external equipment viaithe output contacts. Outputs are mainly commands that
are issued to the switching devices and messages for remote signalling of events and states.

Front Elements

LEDs and an LC display provide information’on the function of the device and indicate events, states and mea-
sured values.

Integrated control and numeric keys.in éenjunction with the LCD facilitate local interaction with the local device.
All information of the device can/be aceessed using the integrated control and numeric keys. This information
includes protective and control setfings, operating and fault indications, and measured values; setting param-
eters can be changed (see also Ghapter 2 and SIPROTEC 4 System Description).

Serial Interfaces

Via the serial operatoninterface in the front panel the communication with a personal computer using the oper-
ating program DIGSI is possible. This facilitates a comfortable handling of all device functions.

The service interfagescan also be used for communication with a personal computer using DIGSI. This is es-
pecially well syited for the central interrogation of the devices from a PC or for remote operation via a modem.

All devicendatacan be transmitted to a central evaluating unit or control center through the serial system
(SCADA) interface. This interface may be provided with various physical transmission modes and different pro-
tocols to suit the particular application.

A further interface is provided for time synchronization of the internal clock through external synchronization
sources.

Further communication protocols can be realized via additional interface modules.

RPewer Supply

These described functional units are supplied by a power supply PS with the necessary power in the different
voltage levels. Brief supply voltage dips which may occur on short circuits in the auxiliary voltage supply of the
power system are usually bridged by a capacitor (see also Technical Data, Subsection 4.1).

SIPROTEC, 7VK61, Manual 17
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1.2 Application Scope

1.2 Application Scope

The 7VK61 breaker management relay is a multi-purpose starting and control device for automatic and manual
closing of circuit breakers in electrical networks of all voltage levels.

The automatic reclose function may be used on overhead lines for single-pole, three-pole or single- and three*
pole automatic reclosure as well as multi-shot automatic reclosure. The adaptive dead times can be set indi-
vidually for single-pole, three-pole auto-reclosure and for additional (up to 8) reclose cycles.

Before reclosure after three-pole tripping, the validity of the reclosure can be checked by syachronism check

by the device (can be ordered optionally). Alternatively, the de-energization of the line onof the’busbar can be
checked. If desired, asynchronous energization is also possible. In this case, the device calculatesthe moment
of the energization command so that the two voltages at busbar and feeder are in phase the,instant the circuit-
breaker poles make contact.

The circuit breaker must be suitable for auto-reclosing. For single-pole auto-reclosureithe poles must be indi-
vidually controllable. The device considers whether the circuit breaker is ready foragtrip'and close cycle and its
position - provided this information is supplied by the circuit breaker. The breakergtecovery time can be moni-
tored. During single-pole auto-reclosure the relay can either process the parallel connection or the series con-
nection or both connections of the auxiliary contacts at the circuit breaker peles: The relay is furthermore
capable of processing the auxiliary contact of each pole. But genérally'th€ relay can operate without such in-
formation from the circuit breaker.

7VK61 can work together with static and digital protection equipfent tequiring only pickup and trip operations
from them. For single-pole auto-reclosure the trip signals must either be distinguished as to whether they are
single-pole or three pole or they must be transmitted to thegrelay,for each pole separately. In the event of three-
pole auto-reclosure alone a general trip signal is sufficient,

Protective Functions

The 7VK61 features the following basic fun€tions:
» Automatic Reclosure Function

« Synchronism and Voltage Check

* Circuit Breaker Failure Protection

» Voltage Protection

» Time Overcurrent Protection

Control Functions

The device is equippediwith centrol functions which operate, close and open, switchgear via function keys, the
system interface, binaryiinputs and from a PC with the DIGSI software. The status of the primary equipment
can be transmittedfto the,device via auxiliary contacts connected to binary inputs. The present status (or posi-
tion) of the primary,equipment can be displayed on the device, and used for interlocking or plausibility monitor-
ing. The ndmber‘af.the devices to be switched is limited by the binary inputs and outputs available in the device
or the hifiary ifiputs ahd outputs allocated for the switch position feedbacks. Depending on the primary equip-
ment beingcontralled, one binary input (single point indication) or two binary inputs (double point indication)
may be usedfef this process. The switching of primary equipment can be restricted by corresponding settings
of the switching authority (Remote or Local), and by the operating mode (interlocked/non-interlocked, with or
without password request). Interlocking conditions for switching (e.g. switchgear interlocking) can be estab-
lished using the integrated user-defined logic.

18 SIPROTEC, 7VK61, Manual
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1.2 Application Scope

Indications and Measured Values; Fault Recording

The operational indications provide information about conditions in the power system and the device. Méasure-
ment quantities and values that are calculated can be displayed locally and communicated via the sefial inter-
faces.

Indications can be assigned to a number of LEDs on the front panel (allocatable), can be externally‘processed
via output contacts (allocatable), linked with user-definable logic functions and/or issued via serial interfaces
(see Communication below).

During a fault (power system fault) important events and changes in conditions are sayed in fault logs (Event
Log or Trip Log). Instantaneous fault values are also saved in the device and may be .analyzed subsequently.

Communication
Serial interfaces are available for the communication with operating, controlland‘meémory systems.

A 9-pin DSUB socket on the front panel is used for local communication with,a PC. The SIPROTEC 4 operating
software DIGSI allows users to carry out all operational and evaluatign tasks Vvia this operator interface, such
as specifying and modifying configuration parameters and settings;“€enfiguring user-specific logic functions,
retrieving operational messages and measured values, inquiringfdeviceteonditions and measured values,
issuing control commands.

To establish an extensive communication with other digital @petating, control and memory components the
device may be provided with further interfaces depen@ing,on‘the order variant.

The service interface can be operated via the RS232fr R8485 interface and also allows communication via
modem. For this reason, remote operation is possible viajP€ and the DIGSI operating software, e.g. to operate
several devices via a central PC.

The system interface ensures the central commmunication between the device and the substation controller. It
can be operated through the RS232, the’RS485 or the fibre optic interface. Several standardized protocols are
available for data transmission. An EN 100/module allows to integrate the devices into 100 Mbit Ethernet com-
munication networks used by progess €eftrol and automation systems and running IEC 61850 protocols. In
parallel to the process control integratien ofithe device, this interface can also be used for communication with
DIGSI and for inter-relay communicationia GOOSE.

Another interface is provided for'the time synchronization of the internal clock via external synchronization
sources (IRIG-B or DCF77)f

SIPROTEC, 7VK61, Manual 19
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1.3 Characteristics

1.3

Characteristics

General Features

Powerful 32-bit microprocessor system

complete numerical processing of measured values and control, from sampling and digitalising of the ana-
logue input values up to tripping commands to the circuit breakers

complete galvanic and reliable separation between the internal processing circuits from thesmeasurement,
control, and power supply circuits by analogue input transducers, binary inputs and qutputs andthe DC/DC
or AC voltage converters

simple device operation using the integrated operator panel or a connected personalcomputer with operator
guidance

simple device operation using the integrated operator panel or a connected petsonalgemputer with operator
guidance

Automatic Reclosure Function (optional)

Synchronism

For reclosure after single-pole, three-pole or single-pole and three-pole tripping
Single or multiple reclosure (up to 8 reclosure attempts)
With separate action times for every reclosure attempt, optianallyWithout action times

With separate dead times after single-pole and three-pg@le tfipping, separate for the first four reclosure at-
tempts

Controlled optionally by production pickup with separatédead times after single, two-pole and three-pole
pickup

Optionally with adaptive dead time, reduced dead time and dead line check

and Voltage Check (optional)

Verification on the synchronous conditions/before reclosing after three-pole tripping

Fast measuring of voltage differénce Uy, on the phase angle difference ¢y and frequency difference fyi
Alternatively, check of the dé-energized state before reclosing

Closing at asynchronous system conditions with prediction of the synchronization time

Settable minimum and maximum voltage

Verification of the synehrefous conditions or de-energized state also possible before the manual closing of
the circuit breakerwith separate limit values

Phase angle‘éenmpénsation for voltage measurement behind a transformer

Measuring'voltages optionally phase-pase or phase-earth

Time overcurrent protection (optional, available with breaker failure protection)

20

Two definite time stages (DT) and one inverse time stage (IDMT), each for phase currents and earth current

For inverse time overcurrent protection a selection from various characteristics based on several standards
iS)possible

Blocking capability e.g. for reverse interlocking with any element

Instantaneous tripping by any stage when switching onto a fault
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Additional stage, e.g. stub protection, for fast tripping of faults between the current transformer and lineyiso-
lator (when the isolator switching status feedback is available); particularly suitable for substation wit
breaker arrangement 1%/,

Circuit Breaker Failure Protection (optional) 0

Start by external trip functions;
Start by trip command of every internal protection function
Single-stage or two-stage

Short dropout and overshoot times

Voltage Protection (optional)

4
Independent timers for single-pole and three-pole tripping; \
Short dropout and overshoot times 0
Overvoltage and undervoltage detection with different stages Q

Two overvoltage stages for the phase-earth voltages

Two overvoltage stages for the phase-phase voltages

Two overvoltage stages for the positive sequence ith a time delay each;

Two overvoltage stages for the negative seque Ita

Two overvoltage stages for the zero sequence age or any other single-phase voltage

Settable dropout to pickup ratios

c

Two undervoltage stages for the p rt tages

Two undervoltage stages for tl -phase voltages
Two undervoltage stages for the positive sequence voltage

Settable current criterion for age protection functions

User-defined Logic Functions ((* O

Freely programmabhle combination of internal and external signals for the implementation of user-defined
logic functions

All usual Iogi@o
Time dek@ imit value inquiries

it breakers can be opened and closed manually via programmable function keys, via the system inter-
. SICAM or LSA), or via the operating interface (using a PC with DIGSI);

SS

Feedback on switching states via the circuit breaker auxiliary contacts (for commands with feedback)

« 4Plausibility monitoring of the circuit breaker position and monitoring of interlocking conditions for switching

operations
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Monitoring Functions

Availability of the device is greatly increased because of self-monitoring of the internal measurement circuit
power supply, hardware and software

Monitoring of the current and voltage transformer secondary circuits by means of summation and sym@
checks

Trip circuit supervision

Checking for the measured direction and the phase sequence. ¢
Additional Functions %
Battery buffered real time clock, which may be synchronized via a synchronization .d. DCF77, IRIG

22

B via satellite receiver), binary input or system interface

Continuous calculation and display of measured quantities on the front displ
Fault event memory (trip log) for the last 8 network faults (faults in the po , with real time stamps;
Fault recording and data transfer for fault recording for a maximum ti e of 15 s;

Statistics: Counter with the trip commands issued by the device, as wel ording of the fault current data
and accumulation of the interrupted fault currents;

Communication with central control and memory compo ible via serial interfaces (depending on

the individual ordering variant), optionally via data line,
Commissioning aids such as connection checks as W{&

it breaker test functions.

L 4

N
S

Q
o
&

L 4
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This chapter describes the individual functions of the SIPROTEC 4 device 7VK61. | the setting possi-
bilities for each function in maximum configuration. Guidelines for establishing setti and, where re-
quired, formulae are given.

Based on the following information, it can also be determined which of the provid Linctions should be used.

2.1 General 24
2.2 Automatic reclosure function (optional) 43
2.3 Overcurrent protection (optional) 67
2.4 Synchronism and voltage check (optional) 81
2.5 Under and over-voltage protection (option 96
2.6 Circuit breaker failure protection (optio 114

2.7 Monitoring Function 131
2.8 Function Control 150
29 Auxiliary Functions 163
2.10 Command Processing 171
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2.1 General

2.1

211

2.1.1.1

General

A few seconds after the device is switched on, the initial display appears in the LCD. A selection of measured
values is displayed.

Configuration of the device functions are made via the DIGSI software from your PC. The procedure is de-
scribed in detail in the SIPROTEC 4 System Description. Entry of password No. 7 (for setting modification) is
required to modify configuration settings. Without the password, the settings may be read, but may not beymod-
ified and transferred to the device.

The function parameters, i.e. settings of function options, threshold values, etc., can be €nteredvia the keypad
and display on the front of the device, or by means of a personal computer connected to theyfront or service
interface of the device utilising the DIGSI software package. The level 5 password (individual parameters) is
required.

Functional Scope

Configuration of the Scope of Functions

The 7VK61 relay contains a series of protective and additionalfurctions. The hardware and firmware provided
is designed for this scope of functions. In addition, the commandfunctions can be matched to the system con-
ditions. Individual functions can be activated or deactivated:during the configuration procedure. The interaction
of functions may also be modified e.g., the reclosing funetion can‘be implemented with or without synchronisa-
tion. If a function is not required, it can be deactivatedsduringyconfiguration.

The available protection and supplementary funetions'can be configured as Enabled or Disabled. For some
functions, a choice may be presented between several‘@ptions which are explained below.

Functions configured as Disabled are net processed by the 7VK61. There are no indications, and corre-
sponding settings (functions, limit values) areynot displayed during setting.

Note

The functions and default settings availalle depend on the order variant of the device.

2.1.1.2

Setting Notes

Configuring the functional scope

The scopefof funétions with the available options is set in the Functional Scope dialog box to match plant re-
quiremefts.

Most settings, are self-explanatory. The special cases are described below.

Special Cases

24

Ifuse of the setting group changeover function is desired, address 103 Grp Chge OPTION should be set to
Enabled. In this case, up to four different groups of settings may be changed quickly and easily during device
operation (see also Section 2.1.4). With the setting Disabled only one parameter group is available.

Address 106 VT CONNECTION determines how the voltage transformers are connected. VT CONNECTION =
3phase implies that the three phase voltages are connected in wye connection. Select VT CONNECTION =
1phase if the device is connected to only one voltage transformer. In this case, the voltage connected to
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voltage input U, is always interpreted as the voltage Ug,, which is to be synchronized. Parameter 210 U4
transformer is then invariably set to Usy2 transf. and excludes other setting options. Parameter.24.2
Usy2 connection is then set to determine which primary voltage is connected. The setting VT CONNECTION
= NO hides all voltage-relevant functions and parameters.

Parameter 107 CT CONNECTION is set to configure the current transformer connection. If the default setting
CT CONNECTION = YES is active, all current-induced functions (current criterion of voltage protection, line
status detection, measurements of currents and power, current-induced measured value monitoring) are oper-
ational. The setting CT CONNECTION = NO allows the device to be operated without any currentéransformer
connection; all current-induced functions and parameters are then hidden.

Address 110 Trip mode is only valid for devices that can trip single-pole or threge-pole. Set 71-/3pole to
enable also single-pole tripping, i.e. if you want to utilise single-pole or single-pale/thtee-pole automatic reclo-
sure. This requires that an internal automatic reclosure function exists or that an external reclosing device is
used. Furthermore, the circuit breaker must be capable of single-pole tripping.

All functions are set to Disabled by default. This has no effect on the presetting of LEDs, binary inputs and
binary outputs.

Note

If you have changed address 110, save your changes first via ©Kéangreopen the dialog box since the other
setting options depend on the selection in address 110.

If the device features an automatic reclosing functiony address 133 and 134 are of importance. Automatic re-
closure is only permitted for overhead lines. It mustnotdbewsed in any other case. If the protected object con-
sists of a combination of overhead lines and other‘eguipment (e.g. overhead line in unit with a transformer or
overhead line/cable), reclosure is only permissiblgif it'¢éan be ensured that it can only take place in the event
of a fault on the overhead line. If no automatie reclosing function is desired for the feeder at which 7VK61 op-
erates, or if an external device is usedfor réclosure, set address 133 Auto Reclose to Disabled.

Otherwise set the number of desired reelosing attempts there. You can select 7 AR-cycleto 8 AR-cycles.
You can also set ADT (adaptive deaditimes)yin this case the behaviour of the automatic reclosure function is
determined by the cycles of the remote end. The number of cycles must however be configured at least in one
of the line ends which must have asreliable infeed. The other end — or other ends, if there are more than two
line ends — may operate witlFadaptive dead time. Section 2.2 provides detailed information on this topic.

The AR control modesat address 134 allows a total of four options. On the one hand, it can be determined
whether the auto reclos@’cyeles are carried out according to the fault type detected by the pickup of the starting
protective function(s) (only for three-pole tripping) or according to the type of trip command. On the other
hand, the automati€ reclosure function can be operated with or without action time.

The setting Trip with T-action / Trip without T-action ... (default setting = With trip command
... ) is to be preferredsif single-pole or single-pole/three-pole auto reclose cycles are provided for and possible.
In this case, differént dead times (for every AR cycle) are possible after single-pole tripping and after three-pole
trippingWLheprotective function that issues the trip command determines the type of trip: Single-pole or three-
pale. The dead time is controlled dependent on this.

Thesetting' Pickup with T-action / Pickup without T-action ... is only possible and visible if only three-pole
tripping,iS desired i.e., if only three-pole tripping is configured (address 110 Trip mode = 3pole only, see
above). In this case you can set different dead times for the auto-reclose cycles following single-pole, two-pole
and three-pole faults. The decisive factor here is the pickup situation of the protective functions at the instant
the trip command disappears. This control mode enables also the dead times to be made dependent on the
type of fault in the case of three-pole reclosure cycles. Tripping is always three-pole.

The setting Trip with T-action provides an action time for each reclose cycle. The action time is started
by a general pickup of all protective functions. If no trip command is present before the action time expires, the
corresponding reclose cycle is not carried out. Section 2.2 provides detailed information on this topic. This

setting is recommended for time-graded protection. If the protection function which is to operate with automatic
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reclosure does not have a general pickup signal for starting the action times, select . .

action.

For the trip circuit supervision set at address 140 Trip Cir. Sup. the number of trip circuits to be monitore

. Trip without T-

O

1 trip circuit,2 trip circuits or3 trip circuits, unless you omitit (Disabled). O

2.1.1.3 Settings

Addr. Parameter

Setting Options

Default Setting

103 Grp Chge OPTION

Disabled
Enabled

Disabled

Setting Grou

106 VT CONNECTION

3phase
1phase
NO

3phase

er connection

Voltage tr

107 CT CONNECTION

YES
NO

YES

t sformer connection

110 Trip mode

3pole only
1-/3pole

3pole only

126 Back-Up O/C

Disabled

TOC IEC

TOC ANSI

TOC IEC /w 3ST

Disabled

ckup overcurrent

133 Auto Reclose

4 AR-cycles
5 AR-cycles
6 AR-cycles
7 AR-cycles
8 AR-cycles
ADT
Disabled

1 AR-cycle

Dis

Auto-Reclose Function

134 AR control mode

2 AR-cycles

3 AR-cycles
Tact

Pickup w/
Pickup w/
Trip w/

Trip w/ Tact

Auto-Reclose control mode

135 Synchro-Check

Disabled

Synchronism and Voltage Check

137 U/O VOLTAGE

Disabled

Under / Overvoltage Protection

139 BREAKER FAILU

enabled w/ 310>

Disabled

Breaker Failure Protection

140

Trip Cir W

Disabled

1 trip circuit
2 trip circuits
3 trip circuits

Disabled

Trip Circuit Supervision

26
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2.1.2 Device

The device requires some general information. This may be, for example, the type of indication to be iSsued in
the event a power system fault occurs.

2.1.2.1 Trip-Dependent Indications

The storing of indications masked to local LEDs, and the maintenance of spontaneousfindications, can be
made dependent on whether the device has issued a trip signal. This informatien is'then not output if one or
more protection functions have picked up during a system disturbance, but no tripping bysthe 7VK61 resulted
because the fault was cleared by a different device (e.g. on another line). Thesgfindications are then limited to
faults on the line to be protected.

The figure below illustrates the generation of the reset command for stored indications. When the relay drops
off, stationary conditions (fault display on every pickup/on trip only; trip/no%rip) decide whether the new fault
will be stored or reset.

[610 |FItDisp.LED/LCD

19 Target on PU
. | Target on TRIP
511

Reset LED andikCD-

N
(ORelay TRIP ) Messao
501
(ORelay PICKUP
Figure 2-1 Creation of the reset command (for the latched LED and LCD messages

2.1.2.2 Setting Notes

Fault Annunciations

Pickup of a new protegtive function generally turns off any previously lit LEDs, so that only the latest fault is
displayed at any time. It,Ccan be'Selected whether the stored LED displays and the spontaneous indications on
the display appear upen renewed pickup, or only after a renewed trip signal is issued. In order to enter the
desired type of display, select the submenu Device in the SETTINGS menu. At address 610
F1tDisp.LED/LCD theytwo alternatives Target on PU and Target on TRIP (,No trip - no flag“) are of-
fered.

At address 625 T _MIN LED HOLD you can specify a delay time (e.g. ) during which the LEDs will not be reset.
After this delay time has elapsed, the LEDs can be reset. All present information items are OR-combined.

After startupyef the device featuring a 4-line display, measured values are displayed by default. Use the arrow
keys on theidevice front to select the different representations of the measured values for the so called default
display. Tihe start page of the default display, which is displayed by default after startup of the device, can be
selectedvia parameter 640 Start image DD. The available representation types for the measured value are
listed in the appendix .
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2.1.2.3 Settings

Addresses which have an appended "A" can only be changed with DIGSI, under Additional Settings.

@O

Addr. Parameter Setting Options Default Setting Comments
610 FltDisp.LED/LCD Target on PU Target on PU Fault Display on LED / LCD
Target on TRIP
625A T MIN LED HOLD 0 .. 60 min; « 0 min Minimum hold time of Iachte’
LEDs
640 Start image DD image 1 image 1 Start image u lay
image 2
image 3
image 4
image 5
image 6
2.1.2.4 Information List
No. Information Type of In- omments
formation
- Test mode INtSP Test mo
- DataStop IntSP Stop data t sion
- UnlockDT IntSP Unlock transmission via Bl
- Reset LED IntSP
- SynchClock IntSP_Ev chronization
- >Light on SP ack Light on
- HWTestMod IntS ardware Test Mode
- Error FMS1 ouT ror FMS FO 1
- Error FMS2 (0] Error FMS FO 2
- Distur.CFC Disturbance CFC
1 Not configured 'S P No Function configured
2 Non Existent Function Not Available
3 >Time Synch >Synchronize Internal Real Time Clock
5 >Reset LED SP >Reset LED
11 >Annunc. 1 SP >User defined annunciation 1
12 >Annunc. 2 SP >User defined annunciation 2
13 >Annunc. 3 SP >User defined annunciation 3
14 >Annunc. SP >User defined annunciation 4
15 >Test made SP >Test mode
16 >Data SP >Stop data transmission
51 Device OK ouT Device is Operational and Protecting
52 ProtActive IntSP At Least 1 Protection Funct. is Active
55 Reset Device ouT Reset Device
56 itial Start ouT Initial Start of Device
67 me ouT Resume
68 ck SyncError ouT Clock Synchronization Error
6 DayLightSavTime ouT Daylight Saving Time
Settings Calc. ouT Setting calculation is running

28
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No. Information Type of In- Comments
formation
71 Settings Check ouT Settings Check
72 Level-2 change ouT Level-2 change
73 Local change ouT Local setting change
110 Event Lost OUT_Ev Event lost
113 Flag Lost ouT Flag Lost
125 Chatter ON ouT Chatter ON
126 ProtON/OFF IntSP Protection ON/OFF (via system poft)
127 AR ON/OFF IntSP Auto Reclose ON/OFF (via system,port)
140 Error Sum Alarm ouT Error with a summary alarm
144 Error 5V ouT Error 5V
160 Alarm Sum Event ouT Alarm Summary Event
177 Fail Battery ouT Failure: Battery empty
181 Error A/D-conv. ouT Error: A/D converter
183 Error Board 1 ouT Error Board 1
184 Error Board 2 ouT Error Board 2
185 Error Board 3 ouT Error Board,3
186 Error Board 4 ouT Error Board, 4
187 Error Board 5 ouT ErroriBoarchd
188 Error Board 6 ouT Error, Board 6
189 Error Board 7 ouT Error Board 7
190 Error Board 0 ouT ErropBoard 0
191 Error Offset OouT Error: Offset
192 ErrorlA/5Awrong ouT Error:1A/5Ajumper different from setting
193 Alarm adjustm. our Alarm: Analog input adjustment invalid
194 Error neutralCT QuUT Error: Neutral CT different from MLFB
320 Warn Mem. Data QUT Warn: Limit of Memory Data exceeded
321 Warn Mem. Para. ouT Warn: Limit of Memory Parameter exceeded
322 Warn Mem. Oper. ouT Warn: Limit of Memory Operation exceeded
323 Warn Mem. New ouT Warn: Limit of Memory New exceeded
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2.1.3

2.1.3.1

Power System Data 1

The device requires some plant and power system data in order to be able to adapt its functions accordingly,
dependent on the actual application. The data required include for instance rated data of the substation andithe
measuring transformers, polarity and connection of the measured quantities, if necessary features of the Gircuit
breakers, and others. Furthermore, there is a number of settings associated with several functions rather than
a specific protection, control or monitoring function. The Power System Data 1 can only be changed from a PC
running DIGSI and are discussed in this section.

Setting Notes

Current Transformer Polarity

At address 201 CT Starpoint, the polarity of the wye-connected current transformers is specified (the fol-
lowing figure applies accordingly to two current transformers). This setting detesminessthe measuring direction
of the device (forward = line direction). A change in this setting also results,in a pelarity reversal of the earth
current inputslg.

Busbar

Ve e s “l'
IL1 Rapngwni IE
J—i IL2 g E
— IL3 1 M 3
4 2
gy IE IL1
-4+ -1 -
Line Lipe
[201 |CT starpoint (201 [CT starpoint
towards Line towards Line
——| towards Busbar ——L| towards Busbar
Figure 2-2 Polarity of currenttransformers

Nominal Values of the Transformers

30

In addresses 203 UnomyPRIMARY and 204 Unom SECONDARY the device obtains information on the primary
and secondary ratéd voltage (phase-to-phase voltage) of the voltage transformers.

It is important toensukesthat the secondary CT nominal current matches the rated current of the device, other-
wise the device wilhincorrectly calculate primary data.

Correct entry of the primary data is a prerequisite for the correct computation of operational measured values
with primary‘magnitude. If the settings of the device are performed with primary values using DIGSI, these
primary data are an indispensable requirement for the correct function of the device.
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Connection of the voltages

The device features four voltage measuring inputs, three of which are connected to the set of voltagerans:
formers. Various possibilities exist for the fourth voltage input U,:

Connection of the U, input to the open delta winding e—n of the voltage transformer set:
Address 210 is then set to: U4 transformer = Udelta transf..

When connected to the e-n winding of a set of voltage transformers, the voltage transformation ratio of the
voltage transformers is usually:

uNprim /UNsec / UNsec

NEERNCI

The factor Uph/Udelta (secondary voltage, address 211 Uph / Udelta) must be'set to 313 = 3. For other
transformation ratios, i.e. the formation of the displacement voltage via an intercennected transformer set,
the factor must be corrected accordingly. This factor is of importance for thejmonitoring of the measured
values and the scaling of the measurement and disturbance recording Signals.

Connection of the U, input to perform the synchronism check:
Address 210 is then set to: U4 transformer =Usy2 transf..

If the voltage transformers for the protective functions U, are located on the outgoing feeder side, the U,
transformer has to be connected to a busbar voltage Ug,ASynchronisation is also possible if the voltage
transformers for the protective functions U, are connected ompusbar side, in which case the additional U4
transformer must be connected to a feeder voltage.

If the transformation ratio differs, this can be adapted with,the setting in address 215 Usy1/Usy2 ratio.
In address 212 Usy2 connection, the type ofivoltagedonnected to measuring point U, for synchronism
check is communicated to the device. The deviceithen automatically selects the voltage at measuring point
U1 If the two measuring points used for synchtenism check — i.e. feeder voltage transformer and busbar
voltage transformer — are not separated by devices that cause a relative phase shift, then the parameter in
address 214 ¢ Usy2-Usy1 is notfrequired. This parameter can only be altered in DIGSI at Display Addi-
tional Settings. If, however, a powe tfansformer is connected in between, its vector group must be adapt-
ed. The phase angle from U, ; oW, IS)evaluated positively.

Example: (see also Figure 2-3)
Busbar 400 kV primafry, 11Q,V secondary,

Feeder 220 kV'primary, 100 V secondary,

Transformer 400°kV / 220 kV, vector group Dy(n) 5

The transformer vector group is defined from the high side to the low side. In this example, the feeder voltage
is copnected to the low voltage side of the transformer. If Usync (busbar or high voltage side) is placed at
zefo degrees, then Uline is at 5 x 30° (according to the vector group) in the clockwise direction, i.e. at —150°.
A'positive angle is obtained by adding 360°:

Address 214: ¢ Usy2-Usy1 =360° - 150° = 210°.

The busbar transformers supply 110 V secondary for primary operation at nominal value while the feeder
transformer supplies 100 V secondary. Therefore, this difference must be balanced:

Address 215: Usy1/Usy2 ratio =100V /110V =0.91.
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1 Buso
usbar
L2 400 kv
. —1L3
g O
lDy5 . 400 kV

400 kV/220 kV ! 110V
(Any Voltage) S
N1
220 kV/100 V
uL1 L %
m Usy2
—
e (b
— UL3
[ m
— UE
vyVVvYyY 210 | U4 transformer = Usy2 transformer
Feeder 220 kV 212 | Usy2 connection =L3-L1
214 | ¢ Usy2-Usy1 =210°

can be processed by the overvoltage pro-

215 | Usy1/Usy2 ratio =0.
Figure 2-3 Busbar voltage measured via transformer
» Connection of the U, input to any other voltage signa@
+ If the input U, is not required, set:
cted.

is also of importance in this case, as it is used for scaling

Address 210 U4 transformer = No,
Factor Uph / Udelta (address 211, se

the measured data and fault recordim

Current Connection .

The device features four curre N ng inputs three of which are connected to the set of current transform-
ers. Various possibilities exi the fourth current input | :

tection function:
Address 210 is then set to: U4 transfor = nsformer.
Q
0

» Connection of the 1, in the’earth current in the starpoint of the set of current transformers on the pro-
tected feeder (normdl conpection):

Address 220 is th I4 transformer =In prot. line and address 221 I4/Iph CT =1.

» Connection of @ yut to a separate earth current transformer on the protected feeder (e.g. a summation
CT or cab e

is

n

nsetto: I4 transformer =In prot. line and address 221 I4/Iph CT is set:

Ratio of earth current transformer
Ratio of phase current transformers

/1

Ly Toncr

am Ie:’

e current transformers 500 A/5 A

rth current transformer 60 A/ 1 A

60 /1
li/lonct = z9g75 = 0600
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Rated frequency

The nominal frequency of the system is set in address 230 Rated Frequency. The presetting accordingito
the ordering code (MLFB) only needs to be changed if the device is applied in a region different to the\one in-
dicated when ordering. You can set 50 Hz or 60 Hz.

System Starpoint

For the 7VK61, the settings for the system starpoint are only relevant for the operation of the ,FusejFailure Mon-
itor" (see also 2.7.1). Accordingly, set for address 207 SystemStarpoint = Solid sEarthed, Peterson-
Coil or Isolated. For (,low-resistant”) earthed systems set Solid Earthed.

Phase Rotation

Use address 235 PHASE SEQ. to change the default setting (L1 L2 L3 forgclockwise rotation) if your power
system has a permanent anti-clockwise phase sequence (L1 L3 L2).

Closing time of the circuit breaker

The circuit breaker closing time T-CB close at address 239 is required if the device is to close also under
asynchronous system conditions, no matter whether for manual clasing, for automatic reclosing after three-pole
tripping, or both. The device will then calculate the time forthetelose command such that the voltages are
phase-synchronous the instant the breaker poles makesgontact.

Trip command duration

In address 240 the minimum trip command durationfMin TRIP CMD is set. It applies to all protective and
control functions which may issue a trip command. ltalso determines the duration of the trip pulse when a circuit
breaker test is initiated via the device. Fhi§yparameter can only be altered using DIGSI under Additional Set-
tings.

In address 241 the maximum closei¢ommand duration TMax CLOSE CMD is set. It applies to all close com-
mands issued by the device. It also,determines the length of the close command pulse when a circuit breaker
test cycle is issued via the device! It must be long enough to ensure that the circuit breaker has securely closed.
There is no risk in setting this_time ffoodong, as the close command will in any event be terminated following a
new trip command from a protective function. This parameter can only be altered using DIGSI under Additional
Settings.

Circuit breaker test

7VK61 allows a €ircuitbreaker test during operation by means of a tripping and a closing command entered on
the front panel ofusing DIGSI. The duration of the trip command is set as explained above. Address 242 T -
CBtest-deaddetermines the duration from the end of the trip command until the start of the close command
for thigitestlt’'shauld not be less than 0.1 s.
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2.1 General
2.1.3.2 Settings
Addresses which have an appended "A" can only be changed with DIGSI, under Additional Settings.
Addr. Parameter Setting Options Default Setting Comments @
201 CT Starpoint towards Line towards Line CT Starpoint
towards Busbar
203 Unom PRIMARY 1.0.. 1200.0 kv 400.0 kV Rated Primary Voltage ¢
204 Unom SECONDARY 80..125V 100 V Rated Secondar (Ph-Ph)
205 CT PRIMARY 10 .. 5000 A 1000 A
206 CT SECONDARY 1A 1A
5A
207 SystemStarpoint Solid Earthed Solid Earthed Sys St intis
Peterson-Coil
Isolated
210 U4 transformer Not connected Not connected ltage transformer is
Udelta transf.
Usy? transf.
Ux transformer
211 Uph / Udelta 0.10..9.99 1.73 Matching ratio Phase-VT To
Open-Delta-VT
212 Usy2 connection L1-E L1, VT connection for Usy2
L2-E
L3-E
L1-L.2
L2-L3
L3-L1
214A ¢ Usy2-Usyl 0..360° 0° Angle adjustment Usy2-Usy1
215 Usy1/Usy2 ratio 0.50 .. 2.00 1.00 Matching ratio Usy1 / Usy2
220 14 transformer Not conne In prot. line 14 current transformer is
In prot. lin
221 14/lph CT 1.000 Matching ratio 14/Iph for CT's
230 Rated Frequency 50 Hz Rated Frequency
235 PHASE SEQ. L3 L1L2L3 Phase Sequence
L2
239 T-CB close .. 0.60 sec 0.06 sec Closing (operating) time of CB
240A TMin TRIPEM .. 30.00 sec 0.10 sec Minimum TRIP Command Dura-
tion
241A TMax CL 0.01 .. 30.00 sec 0.10 sec Maximum Close Command Dura-
tion
242 T-CBtest-dead 0.00 .. 30.00 sec 0.10 sec Dead Time for CB test-autoreclo-
L 4 sure
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2.1.4 Change Group

2.1.4.1 Purpose of the Setting Groups c?
Up to four independent setting groups can be created for establishing the device's function settings. ng op-
eration, the user can locally switch between setting groups using the operator panel, binary inputs (if so con-
figured), the operator and service interface per PC, or via the system interface. For reasons of safety it is not
possible to change between setting groups during a power system fault.
A setting group includes the setting values for all functions that have been sele nabled during con-
figuration (see Section 2.1.1.2). In 7VK61 devices, four independent setting groups ) are available.
Whereas setting values and options may vary, the selected scope of function ame for all groups.
Setting groups enable the user to save the corresponding settings for each lic . When they are needed,
settings may be loaded quickly. All setting groups are stored in the relay. Only setting group may be active
at a given time. Q

2.1.4.2 Setting Notes

General
If multiple setting groups are not required. Group Aji fault selection. Then, the rest of this section is not
applicable.
If multiple setting groups are desired, the setting g change option must be set to Grp Chge OPTION =
Enabled in the relay configuration of the fu scope (Section 2.1.1.2, address 103). For the setting of
the function parameters, you can confi eac @ e required setting groups A to D, one after the other. A
maximum of 4 is possible. To find ou proceed, how to copy and to reset settings groups to the delivery
state, and how to switch between se oups during operation, please refer to the SIPROTEC 4 System
Description.
Two binary inputs enable changi n the 4 setting groups from an external source.

L 4 \< ’
L 4
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2.1 General
2.1.4.3 Settings
Addr. Parameter Setting Options Default Setting Comments
302 CHANGE Group A Group A Change to Another Setting Group
Group B
Group C
Group D
Binary Input
Protocol
2.1.4.4 Information List
No. Information Type of In- Comments
formation
- P-GrpA act IntSP Setting Group A is active
- P-GrpB act IntSP Setting Group B is active
- P-GrpC act IntSP Setting Group C is active
- P-GrpD act IntSP Setting Group DiiStactive:
7 >Set Group Bit0 SP >Setting Greup Select'Bit 0
8 >Set Group Bitl SP >Setting,Group, Select Bit 1
2.1.5 Power System Data 2
The general protection data (P.System Data 2)include settings associated with all functions rather than a
specific protection, monitoring or control function4In contrast to the P.System Data 1 as discussed before,
these can be changed over with the settingygroups and can be configured via the operator panel of the device.
2.1.5.1 Setting Notes

Rating of the Protected Object

The rated primary voltagey(phase-to-phase) and rated primary current (phases) of the protected equipment are
entered in the address 1103"RullScaleVolt. and 1104 FullScaleCurr.. These settings are required for
indication of operationalmeasured values in percent. If these rated values match the primary VT's and CT's,
they correspond to the 'Settings in address 203 and 205 (Subsection 2.1.3.1).

General line data

36

The dire€tionalvalues (power, power factor, work and related min., max., mean and setpoint values), calculated
in the operationaldmeasured values, are usually defined with positive direction towards the protected object.
This requiresithat the connection polarity for the entire device was configured accordingly in the Power System
Data 1 (compare also ,Polarity of Current Transformers”, address 201). But it is also possible to reverse the
direction for the outputs without having to change the transformer connections e.g. so that the active power
flow from the line to the busbar is indicated in the positive sense. Set under address 1107 P,Q sign the option
reversed. If the setting is not reversed (default), the positive direction for energy flow from busbar to line
are‘evaluated as being positive.
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2.1 General

Circuit breaker status

Information regarding the circuit breaker position is required by various protection and supplementary fufictions
to ensure their optimal functionality. The device has a circuit breaker status recognition which processes the

status of the circuit breaker auxiliary contacts and contains also a detection based on the measuréd currents
and voltages for opening and closing (see also Section 2.8.1).

In address 1130 the residual current PoleOpenCurrent is set, which will definitely not be exceeded when
the circuit breaker pole is open. If parasitic currents (e.g. through induction) can be excluded when the circuit
breaker is open, this setting may be very sensitive. Otherwise this setting must be increased. Usually the pre-
setting is sufficient. This parameter can only be altered in DIGSI at Display Addition@al Settings.

The residual voltage PoleOpenVoltage, which will definitely not be exceeded when thes€ircuit breaker pole
is open, is set in address 1131. Voltage transformers must be on the line side 4Fhe, setting should not be too

sensitive because of possible parasitic voltages (e.g. due to capacitive coupling)£It must in any event be set

below the smallest phase-earth voltage which may be expected during normahopetation. Usually the presetting
is sufficient. This parameter can only be altered in DIGSI at Display AdditionalkSettings.

Note

For CB Test and automatic reclosure the CB auxiliary contact statlis,defived with the binary inputs >CB1 ...
(FNo. 366 to 371, 410 and 411) are relevant to indicate the CB(switchifg status. The other binary inputs >CB
... (FNo 351 to 353, 379 and 380) are used for canceling the'tsip command (address 1135). For use with one
circuit breaker, both binary input functions e.g. 366 and 351'¢an‘be allocated to the same physical input.

Address 1136 OpenPoleDetect. defines the criteriafer eperating the internal open pole detector (see also
Chapter 2.8.1, Section Open Pole Detector). Whenusing the default setting w/ measurement, all available
data are evaluated that indicate single-pole dgadtime:*The internal trip command and pickup indications, the
current and voltage measured values and.the’CB auxiliary contacts are used. To evaluate only the auxiliary
contacts including the phase currentsgset the addréss 1136 to Current AND CB. If you do not wish to detect
single-pole automatic reclosure, set‘OpenPoleDetect. to OFF.

For manual closure of the circuit breaker viabinary inputs, it can be specified in address 1151 MAN. CLOSE
whether the integrated manual COSE detection checks the synchronism between the busbar voltage and the
voltage of the switched feeder. This(settifig does not apply for a close command via the integrated control func-
tions. If the synchronism che€k'is desired, the device must either feature the integrated synchronism check
function or an externalgevice for synchronism check must be connected.

If the internal synchroni§m check is to be used, the synchronism check function must be enabled; an additional
voltage Uy, for synchronism check has to be connected to the device and this must be correctly parameterised
in the Power System‘Bata (Section 2.1.3.1, address 210 U4 transformer =Usy2 transf. and the asso-
ciated factors).

If no synchronismeheck is to be performed with manual closing, set MAN. CLOSE =w/o Sync-check. Ifa
check is desirgd, &etwith Sync-check. To not use the MANUAL CLOSE function of the device, set MAN.
CLOSE"to NO.;Lhis may be reasonable if the close command is output to the circuit breaker without involving
the 7VK61“and the relay itself is not desired to issue a close command.

Far,commands via the integrated control (on site, DIGSI, serial interface) address 1152 Man.Clos. Imp.
determines whether a close command via the integrated control regarding the MANUAL CLOSE handling for
the protective functions (like instantaneous re-opening when switching onto a fault) is to act like a MANUAL
CLOSE command via binary input. This address also informs the device to which switchgear this applies. You
can select from the switching devices which are available to the integrated control. Select the circuit breaker
which operates for manual closure and, if required, for automatic reclosure (usually QO). If none is set here, a
CLOSE command via the control will not generate a MANUAL CLOSE impulse for the protective function.

Address 1135 Reset Trip CMD determines under which conditions a trip command is reset. If
CurrentOpenPole is set, the trip command is reset as soon as the current disappears. It is important that the
value setin address 1130 PoleOpenCurrent (see above) is undershot. If Current AND CB is set, the circuit
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breaker auxiliary contact must send a message that the circuit breaker is open. It is a prerequisite for this setting
that the position of the auxiliary contact is allocated via a binary input.
2.1.5.2 Settings
Addresses which have an appended "A" can only be changed with DIGSI, under Additional Settings.
The table indicates region-specific presettings. Column C (configuration) indicates the corresponding sécond-
ary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Cemments
1103 FullScaleVolt. 1.0.. 1200.0 kV 400.0 kV Measurement: Full Scale
Voltage (100%)
1104 FullScaleCurr. 10 .. 5000 A 1000 A Measurement: Full Scale
Cuirent (100%)
1107 P,Q sign not reversed not reversed P,Q operational measured
reversed values sign
1130A PoleOpenCurrent 1A 0.05..1.00 A 0.10sA Pole Open Current
5A |0.25..5.00 A 0.50 A Threshold
1131A PoleOpenVoltage 2.70V 30V Pole Open Voltage
Threshold
1133A T DELAY SOTF 0.05 .. 30.00 sec 0.2568ec minimal time for line open
before SOTF
1135 Reset Trip CMD CurrentOpenPole CurrentOpenPole | RESET of Trip Command
Current AND €B
Pickup Reset
1136 OpenPoleDetect. OFF w/ measurement open pole detector
Current AND'GB
w/ meagurement
1150A S| Time Man.Cl 0.01430/00sec 0.30 sec Seal-in Time after
MANUAL closures
1151 MAN. CLOSE With SyAc-check NO Manual CLOSE
w/0 Sync-check COMMAND generation
NO
1152 Man.Clos. Imp. (Setting options depend None MANUAL Closure Impulse
on configuration) after CONTROL
2.1.5.3 InformatiomLIst
No. Information Type of In- Comments
formation
301 Pow.Sys.Flt. ouT Power System fault
302 Fault Event ouT Fault Event
351 >CB Aux. L1 SP >Circuit breaker aux. contact: Pole L1
352 >CBYAux. L2 SP >Circuit breaker aux. contact: Pole L2
353 >CB Aux. L3 SP >Circuit breaker aux. contact: Pole L3
356 >Manual Close SP >Manual close signal
357 >Blk Man. Close SP >Block manual close cmd. from external
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No. Information Type of In- Comments
formation
361 >FAIL:Feeder VT SP >Failure: Feeder VT (MCB tripped)
362 >FAIL:Usy2 VT SP >Failure: Usy2 VT (MCB tripped)
366 >CB1 Pole L1 SP >CB1 Pole L1 (for AR,CB-Test)
367 >CB1 Pole L2 SP >CB1 Pole L2 (for AR,CB-Test)
368 >CB1 Pole L3 SP >CB1 Pole L3 (for AR,CB-Test)
371 >CB1 Ready SP >CB1 READY (for AR,CB-Test)
378 >CB faulty SP >CB faulty
379 >CB 3p Closed SP >CB aux. contact 3pole Closed
380 >CB 3p Open SP >CB aux. contact 3pole Open
385 >Lockout SET SP >Lockout SET
386 >Lockout RESET SP >Lockout RESET
410 >CB1 3p Closed SP >CB1 aux. 3p Closed (fopAR; CB-Test)
411 >CB1 3p Open SP >CB1 aux. 3p Opeh (fomAR, CB-Test)
501 Relay PICKUP ouT Relay PICKUP
503 Relay PICKUP L1 ouT Relay PICKUP Phase L1
504 Relay PICKUP L2 ouT Relay PICKUP Phase L2
505 Relay PICKUP L3 ouT Relay PICKUPRhase L3
506 Relay PICKUP E ouT RelayyPICKUP Earth
507 Relay TRIP L1 ouT Relay TRIPR command Phase L1
508 Relay TRIP L2 ouT Relay TRIP command Phase L2
509 Relay TRIP L3 ouT Relay, TRIP command Phase L3
510 Relay CLOSE ouT Relay GENERAL CLOSE command
511 Relay TRIP ouT Relay GENERAL TRIP command
512 Relay TRIP 1pL1 ouT Relay TRIP command - Only Phase L1
513 Relay TRIP 1pL2 ouT Relay TRIP command - Only Phase L2
514 Relay TRIP 1pL3 QUT Relay TRIP command - Only Phase L3
515 Relay TRIP 3ph. ouT Relay TRIP command Phases L123
530 LOCKOUT IntsP LOCKOUT is active
533 IL1 = VI Primary fault current IL1
534 IL2 = VI Primary fault current IL2
535 IL3 = VI Primary fault current IL3
536 Definitive TRIP ouT Relay Definitive TRIP
545 PU Time \ Time from Pickup to drop out
546 TRIP Time \i Time from Pickup to TRIP
561 Man.@los.Detect ouT Manual close signal detected
562 Maft.CloseyCmd ouT CB CLOSE command for manual closing
563 CB Alarm Supp ouT CB alarm suppressed
590 Line closure ouT Line closure detected
591 1pole open L1 ouT Single pole open detected in L1
592 1pole open L2 ouT Single pole open detected in L2
593 1pole open L3 ouT Single pole open detected in L3
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2.1.6

2.16.1

2.1.6.2

General

40

Oscillographic Fault Records

The 7VK61 breaker management relay features a fault memory. The instantaneous values of measured values

iLys Iio, I3, ig @nd Upg, Upp, Upg, Uy

(voltages depending on the connection) are sampled at intervals of 1 ms (for 50 Hz) and stored in a circulating
buffer (20 samples per cycle). For a fault, the data are stored for an adjustable period of time, but no more than
5 seconds per fault. A total of 8 faults can be saved during a total time of 15s. The fault record memoryds au-
tomatically updated with every new fault, so that no acknowledgment is required. The storagegef fault values
can be started by pickup of a protective function, as well as via binary input and via the serial interface.

Description

The data can be retrieved via the serial interfaces by means of a personal computer ane evaluated with the
operating software DIGSI and the graphic analysis software SIGRA 4. The lattergraphically represents the data
recorded during the system fault and calculates additional information such,as thelimpedance or r.m.s. values
from the measured values. A selection may be made as to whether the currents,and voltages are represented
as primary or secondary values. Binary signal traces (marks) of particdlar/events, e.g. ,fault detection®, ,trip-
ping“ are also represented.

If the device has a serial system interface, the fault recording,data can belpassed on to a central device via this
interface. Data are evaluated by appropriate programs in the centralkdevice. Currents and voltages are referred
to their maximum values, scaled to their rated values and prépared,for graphic presentation. Binary signal
traces (marks) of particular events e.g. ,fault detection®, ,tfipping:@re also represented.

In the event of transfer to a central device, the requestdor, data,transfer can be executed automatically and can
be selected to take place after each fault detection hy the ‘pretection, or only after a trip.

Setting Notes

Other settings pertaining to fault recording,(waveform capture) are found in the submenu Oscillographic Fault
Records submenu of the Settingsimenu. Waveform capture makes a distinction between the trigger instant
for an oscillographic record ang theycriterion to save the record (address 402 WAVEFORMTRIGGER). This pa-
rameter can only be altered,using DIGSI at Additional Settings. Normally the trigger instant is the device
pickup, i.e. the pickup of anatbitrary protective function is assigned the time. The criterion for saving may be
both the device pickup (Save w:" Pickup) or the device trip (Save w. TRIP). A trip command issued by the
device can also be used,as trigger instant (Start w. TRIP), in this case it is also the saving criterion.

An oscillographic fault'record includes data recorded prior to the time of trigger, and data after the dropout of
the recording-esiterion. Usually this is also the extent of a fault recording (address 403 WAVEFORM DATA =
Fault ewent).Mautomatic reclosure is implemented, the entire system disturbance — possibly with several
reclosedattempts — up to the ultimate fault clearance can be stored (address 403 WAVEFORM DATA =

Pow. SyswFl1t. ) This facilitates the representation of the entire system fault history, but also consumes
storage capacity during the auto reclosure dead time(s). This parameter can only be altered with DIGSI under
Additional Settings.

The actual storage time begins at the pre-fault time PRE. TRIG. TIME (address 411) ahead of the reference
instant, and ends at the post-fault time POST REC. TIME (address 412) after the storage criterion has reset.
The maximum recording duration to each fault MAX. LENGTH is set at address 410.

The fault recording can also be triggered via a binary input, via the keypad on the front of the device or with a
PC via the operation or service interface. The storage is then dynamically triggered. The length of the fault re-
cording is setin address 415 BinIn CAPT.TIME (maximum length howeveris MAX. LENGTH, address 410).
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Pre-fault and post-fault times will be included. If the binary input time is set for o, then the length of the record
equals the time that the binary input is activated (static), or the MAX. LENGTH setting in address 410,
ever is shorter.

2.1.6.3 Settings C)

Addresses which have an appended "A" can only be changed with DIGSI, under Additional Sett'@gs.

Addr. Parameter Setting Options Default Setting ents
402A WAVEFORMTRIGGE | Save w. Pickup Save w. Pickup Wavef C re
R Save w. TRIP

Start w. TRIP

403A WAVEFORM DATA Fault event Fault event Waveform Data
Pow.Sys.Flt.

410 MAX. LENGTH 0.30 .. 5.00 sec 2.00 sec ax. length of a Waveform

apture Record
411 PRE. TRIG. TIME 0.05 .. 0.50 sec 0.25 sec Captured Waveform Prior to
Trigger
412 POST REC. TIME 0.05 .. 0.50 sec Captured Waveform after Event
415 Binin CAPT.TIME 0.10 .. 5.00 sec; = Capture Time via Binary Input

2.1.6.4 Information List

No. Information Comments
- FltRecSta Fault Recording Start
4 >Trig.Wave.Cap. >Trigger Waveform Capture
30053 Fault rec. run. Fault recording is running
L 4

Q
o
&

L 4
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2.1.7

2171

2.1.7.2

Ethernet EN100-Module

Function Description O

An Ethernet EN100-Module allows to integrate the 7VK61 into 100 Mbit communication networks use
process control and automation systems in accordance with IEC 61850. This standard provides consistent
inter-relay communication without gateways or protocol converters. This allows open and interoperable yuse of
SIPROTEC 4 devices even in heterogeneous environments. In parallel to the process control integration of the
device, this interface can also be used for communication with DIGSI and for inter-rela@tion via
GOOSE.

Setting Notes 0

Interface Selection

No settings are required for operation of the Ethernet system interface modul C 61850 Ethernet EN100-
Module). If the device is equipped with such a module (see MLFB), t is automatically configured to
the interface available for it, namely Port B.

2.1.7.3 Information List \
No. Information Type of In- K Comments
formation
009.0100 | Failure Modul IntSP 100 Modul
009.0101 | Fail Chl IntSP ilure EN100 Link Channel 1 (Ch1)
009.0102 | Fail Ch2 IntS ailure EN100 Link Channel 2 (Ch2)
0\< ’
L 4
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221

Pickup

Action Time

Trip Command

2.2 Automatic reclosure function (optional)

Automatic reclosure function (optional)

Experience shows that about 85% of the arc faults on overhead lines are extinguished automatically afterbeing
tripped by the protection. The line can therefore be re-energised. Reclosure is performed by an automatic
reclose function (AR).

Automatic reclosure is only permitted on overhead lines because the option of automatic extinguishing of a fault
arc only exists there. It should not be used in any other case. If the protected object consists of aymixture of
overhead lines and other equipment (e.g. overhead line directly connected to a transfogmer or overhead
line/cable), it must be ensured that reclosure can only be performed in the event of a fauli@nithe overhead line.

If the circuit breaker poles can be operated individually, a single-pole automatic reclosure’ts usually initiated in
the case of single-phase faults and a three-pole automatic reclosure in the cage ofimulti-phase faults in the
network with earthed system star point. If the fault still exists after reclosure (ar¢gnot extinguished or metallic
short-circuit), the protection issues a final trip. In some systems several reclosing attempts are performed.

7VK61 allows reclosure after three-pole, single-pole and single-pole /threespole tripping. It is possible to
execute several reclosing attempts.

Single-pole or single-pole/ three-pole auto-reclosure requires thedfault pretection function of the feeder to issue
phase-segregated trip commands.

Signals between the feeder protection and 7VK61 are exchanged viathe binary inputs and outputs of the relay.

7VK61 may also be controlled by several protective installations, (e.g. main and backup protection). In this case
7VK61 is capable of tripping both protective installations imyall three poles if only one device trips multi-pole or
if both protective installations attempt to trip singlespol&yin different phases.

Using two 7VK61 with two feeder protection installatiens is also possible (see margin heading ,,2 Protection
Relays with 2 Automatic Reclosure Circuits®)/
Function Description

Reclosure is performed by an adtomatic _reclosure circuit (ARC). An example of the normal time sequence of
a double reclosure is shown in_theffigure below.

! Aborted ! / Aborted

Dead Time 1st I

I | |
I | |
Close : L reclosure L Dead Time 2nd reclosure |
Command | * |< > |
]
I I I
: I I !
| T n
Reclaim Time ! Aborted L Reclaim Time
|
: 1st reclosure unsuccessful; furtherT 2nd reclosure successful; no further/d:
: tripping during reclaim time tripping during reclaim time :
! I
Reéelosure i
Active |\Start with 1st Trip Command I_
Figure 2-4 Timing diagram of a double-shot reclosure with action time (2nd reclosure successful)
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The integrated automatic reclosing function allows up to 8 reclosing attempts. The first four reclose cycles may
operate with different parameters (action and dead times, single-/three-pole). The parameters of the fourth
cycle apply to the fifth cycle and onwards.

Selectivity before Reclosure

Initiation

a4

In order for automatic reclosing to be successful, all faults occurring on the entire line length must be cleared
at both line ends simultaneously — as quickly as possible. Therefore, an instantaneous protection element is
usually set to operate before the automatic reclose function initiates a reclosure. (Figure 2-5). A limited unse-
lectivity in favour of fast simultaneous tripping is accepted here because reclosing will be pefformed in any
case.

Z2
21 Z1B
I
|
I |
| Line |
Reach for 1st Tripping before Reclosure (Overreach Zone Z1B Enabled)
Z2
Z1 Z1B
I
|
[ i’y (s ¢

I Line 1
Reach after 1st Reclosure (Overreach Zone Z1B Disabled)

Figure 2-5 Reach control before first reclosure, Using distance protection

If the fault protection features a so-called regloselstage, 7VK61 generates the signal ,AR 1.CycZoneRel“
for its release for as long as the reclose functionyis ready for reclosure after tripping.

If the feeder protection is capable of activating Its reclose stage for single-pole faults but not for multi-pole faults,
the automatic reclose function can supply. the signal ,,AR 1.CycZoneRel“ in addition to the signal ,,AR
Programipole®. This signalindicates that the automatic reclose function initiates reclosure only after single-
pole tripping, but not after three=pale tripping i.e., the reclose function is only programmed to single-pole reclo-
sure.

Initiation of the autematic ré€losing function means recording of the first trip signal of a system fault generated
by a protection device which interacts with the 7VK61. In case of multiple reclosing, initiation therefore only
takes place,once,withathe first trip command. The storage of this first trip signal is the prerequisite for all sub-
sequent actions of the automatic reclosing function. The initiation is important when the first trip command has
not appeared befofe expiry of an action time (see below under ,Action times").

Automatic re€lesure is not started if the circuit breaker has not been ready for at least one OPEN-CLOSE-
OPEN-cycle at the instant of the first trip command. This can be achieved by setting parameters. For further
information, please refer to ,Interrogation of Circuit Breaker Ready State“.

Each short-circuit protection function can be parameterized as to whether it should operate with the automatic
feclose function or not, i.e. whether it should start the reclose function or not. The same goes for external trip
commands applied via binary input and/or the trip commands generated by the teleprotection via permissive
or intertrip signals.
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Those protection and monitoring functions in the device which do not respond to short-circuits or similar een-
ditions (e.g. an overload protection) do not initiate the automatic reclosure function because a reclosure will be
of no use here. The breaker failure protection must not start the auto-reclosure either.

Action Times

It is often desirable to neutralize the ready for reclosure state if the short-circuit condition was sustained for a
certain time, e.g. because it is assumed that the arc has burned in to such an extent that there is no longer any
chance of automatic arc extinction during the reclose dead time. Also for the sake of selectivity (See above),
faults that are usually cleared after a time delay should not lead to reclosure. It is thefeforggrecommended to
use action times in conjunction with the distance protection.

The automatic reclosure function of the 7VK61 can be operated with or without@€tion times (configuration pa-
rameter AR control mode, address 134, see section 2.1.1.2). No starting signal is'hecessary from the ex-
ternal protection devices that operate without action time. Starting takes placéas seef as the first trip command
appears.

When operation with action time, an action time is available for each rgclose cycle. The action times are always
started by the general starting signal (with logic OR combination of dlliinternal and external protection functions
which can start the automatic reclosure function). If no trip commahd,is present before the action time expires,
the corresponding reclose cycle is not carried out.

For each reclosure cycle, you may set whether or not it allowsthe initiation. Following the first general pickup,
only the action times of those cycles that are set suchithat they, may start off the recloser are considered since
the other cycles are not allowed to be the first cycle under, any‘Circumstances. By means of the action times
and the permission to start the recloser (permissiondoybe thefirst cycle that is executed) it is possible to deter-
mine which reclose cycles are executed depending on the'time used by the protection function to trip as the
following examples with time overcurrent protegtion ‘Show.

Example 1: 3 cycles are set. Starting of the auto-feclosure is allowed for at least the first cycle. The action times
are set as follows:

* 1st Reclosure: T Action = 0.2 s;
¢ 2nd Reclosure: T Action =0.8 s;
* 3rd Reclosure: T Action = 1.248;

Since reclosure is ready beforesthe fault occurs, the first trip of a time overcurrent protection following a fault is
fast, i.e. before the end, of any action time. The automatic reclosure function is therefore started (the first cycle
is initiated). After unsuccessfuleclosure the 2nd cycle would then become active; but the time overcurrent pro-
tection would not trip in this @xample until after 1s according to its grading time. Since the action time for the
second cycle was‘exceeded here, it is blocked. The 3rd cycle with its parameters is therefore carried out now.
If the trip command, only, appeared more than 1.2s after the 1st reclosure, there would have been no further
reclosure.

Example 2: 3%€yglestare set. Starting is only allowed for the first. The action times are set as in example 1. The
first protectionftrip takes place 0.5 s after starting. Since the action time for the 1st cycle has already expired at
thisgimenthis‘eafnot start the automatic reclose function. As the 2nd and 3rd cycles are not permitted to start
the reclese fupction they will also not be initiated. Therefore no reclosure takes place as no starting took place.

Example 3:'3 cycles are set. At least the first two cycles are set such that they can start the recloser. The action
times are set as in example 1. The first protection trip takes place 0.5 s after starting. Since the action time for
the 1st cycle has already expired at this time, it cannot start the automatic reclosure function, but the 2nd cycle,
fowhich initiating is allowed, is activated immediately. This 2nd cycle therefore starts the automatic reclosure
circuit, the 1st cycle is practically skipped.

Operating modes of the automatic reclosure

The dead times — these are the times from elimination of the fault (drop off of the trip command or signalling
via auxiliary contacts) to the initiation of the automatic close command — may vary depending on the automatic

SIPROTEC, 7VK61, Manual 45
C53000-G1176-C159-2, Release date 01.2008



Functions

2.2 Automatic reclosure function (optional)

reclosure operating mode selected when determining the function scope and the resulting signals of the starting
protective functions.

In control mode TRIP. .. (With TRIP command ...) single-pole or single-/three-pole reclose cycles are possible
if the device and the circuit breaker are suitable. In this case, different dead times (for every AR cycle) arefpos-
sible after single-pole tripping and after three-pole tripping. The protective function that issues the trip command
determines the type of trip: Single-pole or three-pole. The dead time is controlled dependent on this.

In control mode PICKUP ... (With PICKUP...) different dead times can be set for every reclose cycle after
single-, two- and three-phase faults. Here the decisive factor is the pickup diagram of the protective functions
at the instant the trip command disappears. This mode enables to make the dead times depefideatyon the type
of fault in the case of three-pole reclose cycles.

Blocking reclosure

Different conditions lead to blocking of the automatic reclosure. No reclosure is possible, for example, if it is
blocked via a binary input. If the automatic reclosure has not yet been started, it'@annat be started at all. If a
reclosure cycle is already in progress, dynamic blocking takes place (see bglow).

Each individual cycle may also be blocked via binary input. In this case the cyele concerned is declared as
invalid and will be skipped in the sequence of permissible cycles. If bigckingytakes place while the cycle con-
cerned is already running, this leads to aborting of the reclosure, i€yno reclosure takes place even if other valid
cycles have been parameterized.

Internal blocking signals, with a limited duration, arise duringthe €oautse of the reclose cycles:

The blocking time T-RECLAIM (address 3403) is started withyeach¥automatic reclosure command. The only
exception is the ADT mode where the blocking time cane disabled by setting it to 0 s. If the reclosure is suc-
cessful, all functions of the automatic reclosure returnde,thelidle state at the end of the blocking time; a fault
after expiry of the blocking time is treated as a new fault'inithe power system. If the blocking time is disabled
in ADT mode, each new trip after reclosing is gonsidered as a new fault. If one of the protective functions
causes another trip during the blocking timegthe next reclosure cycle will be started if multiple reclosure has
been set. If no further reclosure attempts are permitted, the last reclosure is regarded as unsuccessful in case
of another trip during the blocking time. The“automatic reclosure is blocked dynamically.

The dynamic lock-out locks the reclosure forthe duration of the dynamic lock-out time (0.5 s). This occurs, for
example, after a final tripping or other events which block the auto reclose function after it has been started.
Restarting is locked out for this time. When this time expires, the automatic reclosure function returns to its qui-
escent state and is ready for a newfault.in the network.

If the circuit breaker is closedananually (by the control discrepancy switch connected to a binary input, the local
control functions or via onglof theyserial interfaces), the automatic reclosure is blocked for a manual-close-
blocking time T-BLOCK 4M€, address 3404. If a trip command occurs during this time, it can be assumed that
a metallic short-circuit iS present (e.g. closed earth switch). Every trip command within this time is therefore
final. With the user definablefdogic functions (CFC) further control functions can be processed in the same way
as a manual—close command.

Interrogation of thefCircdit Breaker Ready State

46

A precondition far automatic reclosure following clearance of a short-circuit is that the circuit breaker is ready
for at least one’OPEN-CLOSE-OPEN-cycle when the automatic reclosure circuit is started (i.e. at the time of
the first trip command). The readiness of the circuit breaker is signalled to the device via the binary input ,,>CB1

Ready“ (No. 371). If no such signal is available, the circuit-breaker interrogation can be suppressed (presetting
ofiaddress 3402) as automatic reclosure would otherwise not be possible at all.

[nthe event of a single cycle reclosure this interrogation is usually sufficient. Since, for example, the air pres-
sure or the spring tension for the circuit breaker mechanism drops after the trip, no further interrogation should
take place.

SIPROTEC, 7VK61, Manual
C53000-G1176-C159-2, Release date 01.2008



Functions
2.2 Automatic reclosure function (optional)

Especially when multiple reclosing attempts are programmed, it is recommended to monitor the circuit breaker
condition not only prior to the first, but also before each following reclosing attempt. Reclosure will be blegked
until the binary input indicates that the circuit breaker is ready to complete another CLOSE-TRIP cycle.

The time needed by the circuit breaker to regain the ready state can be monitored by the 7VK61. Fhis monitor-
ing time CB TIME OUT (address 3409) starts as soon as the CB indicates the not ready state. The dead time
may be extended if the ready state is not indicated when it expires. However, if the circuit breaker does not
indicate its ready status for a longer period than the monitoring time, reclosure is dynamically blocked (see also
above under margin heading ,Reclosure Blocking®).

Processing the circuit breaker auxiliary contacts

If the circuit breaker auxiliary contacts are connected to the device, the reactiopféfithe @ircuit breaker is also
checked for plausibility.

In the case of single-pole tripping this applies to each individual breaker pole:¥Ehis assumes that the auxiliary
contacts are connected to the appropriate binary inputs for each pole (,,>6B1 Pole L1, No. 366; ,,>CB1
Pole L2%, No. 367;,>CB1 Pole L3, No. 368).

If, instead of the individual pole auxiliary contacts, the series connections of the normally open and normally
closed contacts are used, the CB is assumed to have all three polesiepen when the series connection of the
normally closed contacts is closed (binary input ,,>CB1 3pp0pen’, No. 411). All three poles are assumed
closed when the series connection of the normally open contacts,is closed (binary input ,,>CB1 3p Closed”,
No. 410). If none of these input indications is active, itissassumed that the breaker is open at one pole (even if
this condition also exists theoretically when two poles, are,open).

The device continuously checks the position of thefeircuit breaker: As long as the auxiliary contacts indicate
that the CB is not closed (three-pole), the automatigyreclosure function cannot be started. This ensures that a
close command can only be issued if the CB haspreviously tripped (out of the closed state).

The valid dead time begins when the trip"e@mmand/disappears or signals taken from the CB auxiliary contacts
indicate that the CB (pole) has openéd and that the trip command has disappeared.

If, after a single-pole trip commandjthe €B,has opened three-pole, this is considered as a three-pole tripping.
If three-pole reclose cycles are allowedathe dead time for three-pole tripping becomes active in the operating
mode with trip command (see/margin,heading ,Operating modes of the automatic reclosure”, above); in
control by pickup the pickup diagram of the starting protective function(s) still applies. If three-pole cycles are
not allowed, the reclosure is blocked dynamically. The trip command was final.

The latter also applies if theyCBrips two poles following a single-pole trip command. The device can only detect
this if the auxiliary contacts of'@ach pole are connected individually. The device immediately initiates three pole
coupling which resdlts in“aythree-pole trip command.

If the CB auxiliary contacts indicate that at least one further pole has opened during the dead time after single-
pole tripping, a three-pole reclose cycle is initiated with the dead time for three-pole reclosure provided that this
is permittedf1f the auxiliary contacts are connected for each pole individually, the device can detect a two-pole
open €B. Inthis case the device immediately sends a three-pole trip command provided that the forced three-
polertrip isyactivated (see Section 2.2.2 at margin heading ,Forced three-pole trip“).

Sequence of athreeépole reclose cycle

If the automatic reclosure function is ready, the fault protection trips three pole for all faults inside the stage
selected for reclosure. The automatic reclosure function is then started. When the trip command resets or the
circuit-breaker opens (auxiliary contact criterion) an (adjustable) dead time starts. At the end of this dead time
the circuit-breaker receives a close command. At the same time the (adjustable) reclaim time is started. If
during configuration of the protection function address 134 AR control mode was set=with Pickup ...,
different dead times can be set depending on the pickup type of the protective element.

If the fault is cleared (successful reclosure), the reclaim time expires and all functions return to their quiescent
state. The fault is cleared.
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If the fault has not been eliminated (unsuccessful reclosure), the short-circuit protection initiates a final trip fol-
lowing a protection stage active without reclosure. Any fault during the reclaim time leads to a final trip.

After unsuccessful reclosure (final tripping) the automatic reclosure is blocked dynamically (see also margin
heading ,Reclose Block®, above).

The sequence above applies for single reclosure cycles. In 7VK61 multiple reclosure (up to 8 shots) is alse.
possible (see below).

Sequence of a single-pole reclose cycle

Single-pole reclose cycles are only possible if the external protection device and the Breaker*Management
Device 7VK61 relay are suitable for single-pole tripping and if single-pole tripping was enableéd during configu-
ration of the protection functions (address 110 Trip mode =7-/3pole, see also Section21.1.2). Of course,
the circuit-breaker must also be suitable for single-pole tripping.

If the automatic reclosure function is ready, the short-circuit protection trips singlegole forall single-phase faults
inside the stage selected for reclosure. Single-pole tripping is of course only pessibledy fault protection func-
tions which can determine the faulted phase.

If only single-pole reclosure is selected then the fault protection issues asfinal three pole trip with the stage that
is valid/selected without reclosure. Any three-pole trip is final. The automatic reclose function is blocked dy-
namically (see also above at margin heading "Blocking of Auto-reclasure®)s

The automatic reclosure is started in the case of single-poledfipping. The (adjustable) dead time for the single-
pole reclose cycle starts with reset of the trip command or gpening of the circuit breaker pole (auxiliary contact
criterion). After expiry of the dead time, the circuit breaker reegivesia close command. At the same time, the
(adjustable) blocking time is started. If the reclosure is blogked duFing the dead time following a single-pole trip,
immediate three-pole tripping can take place as an optien (forced three-pole trip).

If the fault is cleared (successful reclosure), the reclaimétime expires and all functions return to their quiescent
state. The fault is cleared.

If the fault has not been eliminated (unsuecessfdl reclosure), the short-circuit protection initiates a final three-
pole trip following the protection stage valid Withoutiseclosure. Any fault during the blocking time leads to a final
three-pole trip.

After unsuccessful reclosure (final tripping) the automatic reclosure is blocked dynamically (see also margin
heading ,Reclose Block®, above).

The sequence above applies fof'singlé®eclosure cycles. In 7VK61 multiple reclosure (up to 8 shots) is also
possible (see below).

Sequence of a single- and three-pole reclose cycle

48

This operating modesis, Onlyspossible if the responsible protection device and the Breaker Management
Device7VK61 are(sujtable for single-pole tripping and if single-pole tripping was enabled during configuration
(address 110,'see alsosection 2.1.1.2). Of course, the circuit-breaker must also be suitable for single-pole trip-
ping.

If the autematic re€losure function is ready, the fault protection trips single-pole for single-phase faults and
three-pole fopmulti-phase faults. Single-pole tripping is of course only possible with fault protection functions
that can determine the faulted phase. The valid protective element selected for reclosure ready state applies
for all fault types.

The automatic reclosure is started at the moment of tripping. Depending on the type of fault, the (adjustable)
dead time for the single-pole reclose cycle or the (separately adjustable) dead time for the three-pole reclose
cycle starts following the reset of the trip command or opening of the circuit breaker (pole) (auxiliary contact
criterion). After expiry of the dead time, the circuit breaker receives a close command. At the same time, the
(adjustable) blocking time is started. If the reclosure is blocked during the dead time following a single-pole trip,
immediate three-pole tripping can take place as an option (forced three-pole trip).
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If the fault is cleared (successful reclosure), the reclaim time expires and all functions return to their quieseent
state. The fault is cleared.

If the fault has not been eliminated (unsuccessful reclosure), the short-circuit protection initiates a final three-
pole trip with the protection stage valid without reclosure. Any fault during the blocking time leadsfto a final
three-pole trip.

After unsuccessful reclosure (final tripping), the automatic reclosure is blocked dynamically (see also margin
heading ,Reclose Block®, above).

The sequence above applies for single reclosure cycles. In 7VK61 multiple reclosure fup to 8 shots) is also
possible (see below).

Multiple auto-reclosure

If a short-circuit still exists after a reclosure attempt, further reclosure attempts,canyh€ made. Up to 8 reclosure
attempts are possible with the automatic reclosure function integrated ingthe 7VIK61.

The first four reclose cycles are independent of each other. Each onefasiseparate action and dead times, can
operate with single- or three-pole trip and can be blocked separatelyivia binary inputs. The parameters and
intervention possibilities of the fourth cycle also apply to the fifthg€yele ahd onwards.

The sequence is the same in principle as in the different réclosure programs described above. However, if the
first reclosure attempt was unsuccessful, the reclosure functiomyis not blocked, but instead the next reclose
cycle is started. The appropriate dead time starts withithe, reset of the trip command or opening of the circuit
breaker (pole) (auxiliary contact criterion). The circuit breaker réceives a new close command after expiry of
the dead time. At the same time the reclaim time is started:

Until the set maximum number of permissible auto-teclose cycles has been reached, the reclaim time is reset
with every new trip command after reclosure @nd'started again with the next close command.

If one of the reclosing attempts is successful, i.e (thefault disappeared after reclosure, the blocking time expires
and the automatic reclosing system ji§ reset. The fault is cleared.

If none of the cycles is successful,‘the sheit-circuit protection initiates a final three-pole trip after the last per-
missible reclosure, following a protection,stage valid without auto-reclosure. The automatic reclosure function
is blocked dynamically (see alsofmargin heading ,Blocking reclosure®, above).

Handling Evolving Faults

When single-pole or single-and three-pole reclose cycles are executed in the network, particular attention must
be paid to sequential,fauits.

Sequential faultsqare faults which occur during the dead time after clearance of the first fault.

There are various,ways of handling sequential faults in the 7VK61 depending on the requirements of the net-
work:

For the'Betection of an evolving fault you can select whether the trip command of a protective function during
the dead time or every further pickup is the criterion for an evolving fault.
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There are also various selectable possibilities for the response of the internal auto- reclose function to a de-
tected evolving fault.

e EV. FLT. MODE blocks AR:

The reclosure is blocked as soon as a sequential fault is detected. The tripping by the sequential faulgfis
always three-pole. This applies irrespective of whether three-pole cycles have been permitted or not. There
are no further reclosure attempts; the automatic reclosure is blocked dynamically (see also margin heading
.Blocking reclosure”, above).

e EV. FLT. MODE starts 3p AR:

As soon as a sequential fault is detected, the recloser switches to a three-pole cycle. Eachtripggemmand is
three-pole. The separately settable dead time for sequential faults starts with the clearance éf the sequential
fault; after the dead time the circuit breaker receives a close command. The further sequence is the same
as for single- and three-pole cycles.

The complete dead time in this case consists of the part of the dead time for thesingle-pole reclosure up to
the elimination of the sequential fault plus the dead time for the sequential fault. ThiSymakes sense because
the duration of the three-pole dead time is most important for the stability of theypetwork.

If reclosure is blocked due to a sequential fault without the protection issuing a three-pole trip command (e.g.
for sequential fault detection with starting), the device can send a threezpele trip,command so that the circuit
breaker does not remain open with one pole (forced three-pole trip).

Dead Line Check (DLC)

If the voltage of a disconnected phase does not disappeanfollowing a trip, reclosure can be prevented. A pre-
requisite for this function is that the voltage transformers afe ‘€é@nnected on the line side of the circuit breaker.
To select this function the dead line check must be activated. The automatic reclosure function then checks the
disconnected line for no-voltage: the line must have been without voltage for at least an adequate measuring
time during the dead time. If this was not the case, the reclosure is blocked dynamically.

This no-voltage check on the line is of advantage if a small generator (e.g. wind generator) is connected along
the line.

Reduced Dead Time (RDT)

If automatic reclosure is performed igseonfection with time-graded protection, non-selective tripping before re-
closure is often unavoidable in order to achieve fast, simultaneous tripping at all line ends. The 7VK61 has a

sreduced dead time (RDT)" procédureawhiich reduces the effect of the short-circuit on healthy line sections to a
minimum. All phase-to-phase,and phase-to-earth voltages are measured for the reduced dead time procedure.
These voltages must risetabovelihe threshold U-1ive> (address 3440) for the voltage measuring time T U-
stable (address 3438). Thewalue set for U-1ive> is appropriately converted for the phase-to-phase voltag-
es. The voltage transformers{must be located on the line side of the circuit breaker.

In the event of a shert=eircuit'close to one of the line ends, the surrounding lines can initially be tripped because,
for example, a distanee protection detects the fault in its overreaching zone Z1B (Figure 2-6, mounting location
I1). If the network, is‘meShed and there is at least one other infeed on busbar B, the voltage there returns im-
mediately aftercleatance of the fault. For single-pole tripping it is sufficient if there is an earthed transformer

with delta,wifidinggonnected at busbar B which ensures symmetry of the voltages and thus induces a return
voltage in the,open phase. This allows a distinction between the faulty line and the unfaulted line to be made
as follows:

Since lingyB - C is only tripped singled-ended at C, it receives a return voltage from the end B which is not
ttipped so that at C the open phase(s) also has(have) voltage. If the device detects this at position Ill, reclosure
canytake place immediately or in a shorter time (to ensure sufficient voltage measuring time). The healthy line
B - C is then back in operation.

Line A-B is tripped at both ends. No voltage is therefore present identifying the line as the faulted one at both
ends. The normal dead time comes into service here.
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Figure 2-6 Example of a reduced dead time (RDT)

A B, C Busbars
I, 11, 1l Relay locations
X Tripped circuit breakers

Adaptive Dead Time (ADT)

In all the previous alternatives it was assumed that defined and equalidead times were set at both line ends, if
necessary for different fault types and/or reclose cycles.

It is also possible to set the dead times (if necessary diffefént for Marious fault types and/or reclose cycles) at
one line end only and to configure the adaptive dead time atitheyother end (or ends). This requires the voltage
transformers to be connected to the device and to be'lagated'en the line side of the circuit breaker. This func-
tionality is only available if the device is connectedjyacross,three voltage transformers.

Figure 2-7 shows an example with voltage measur@ment. It is assumed that the device | is operating with
defined dead times whereas the adaptive dead timejis configured at position Il. It is important that the line is at
least fed from busbar A, i.e. the side with the defined dead times.

With the adaptive dead time, the automati€ecl@sure function at line end Il decides independently if and when
reclosure is sensible and allowed and when'it is not. The criterion is the line voltage at end II, which was re-
applied from end | following reclosure thefe. Reclosure therefore takes place at end Il as soon as it is apparent
that voltage has been re-applied to theglinefrom end I. All phase-to-phase and phase-to-earth voltages are
monitored.

In the illustrated example, the linesfare/disconnected at positions I, Il and IIl. At | reclosure takes place after the
parameterized dead time. At'lll a teduced dead time can take place (see above) if there is also an infeed on
busbar B.

If the fault has been cleared (Stccessful reclosure), line A - B is re-connected to the voltage at busbar A through
position . Device [ detectsithis voltage and also recloses after a short delay (to ensure a sufficient voltage mea-
suring time). Thegfault iSyeleared.

If the fault has natbeen cleared after reclosure at | (unsuccessful reclosure), a switch on to fault occurs at I, no
healthy voltage appears at Il. The device there detects this and does not reclose.

In the case ofimultiple reclosure the sequence may be repeated several times following an unsuccessful reclo-
sufe until one, of the reclosures attempts is successful or a final trip takes place.

Overreaching Time-Graded

A B Protection
e - N2V -
T 7 7N
| Diff-Zone n
(Defined Dead Times) (ADT)

A, B, C Busbars
I, 1, Il Relay Locations
X Tripped Circuit-Breakers

Figure 2-7 Example of adaptive dead time (ADT)
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As is shown by the example, the adaptive dead time has the following advantages:

* The circuit breaker at position Il is not reclosed at all if the fault persists and is not unnecessarily stressed
as a result.

< With non-selective tripping on an external fault by an overreaching time-graded protection, no furtherauto-
reclosure attempts can be generated there because the fault current path via busbar B and position I
remains interrupted even after several reclosure attempts.

« At position |, overreach by the time-graded protection is allowed in the case of multiple reclosures and even
in the event of final tripping because the line remains open at position 1l and therefore no actual overreach
can occur at |.

The adaptive dead time also includes the reduced dead time because the criteria are thelsame, Tihere is no
need to set the reduced dead time as well.

CLOSE Command Transmission (Remote-CLOSE)

With close command transmission the dead times are also only set at one line_ endyThe other (or the others in
lines with more than two ends) are set to "Adaptive Dead Time (ADT)". The latterjust responds to the received
close commands from the transmitting end.

At the sending line end the transmission of the close command is delayed gntikit is sure that the local reclosure
was successful. This means that after reclosure still a possible l0¢ahpickup.is waited for. This delay prevents
unnecessary closing at the remote end on the one hand but also increases the time until reclosure takes place
there. This is not critical for a single-pole interruption or in radiaker,meshed networks if no stability problems

are expected under these conditions.

The close command can be transmitted using any suitable teleprgtection scheme.

Control of the Automatic Reclosure

It must be decided whether the internal auto4eclosure iSto be controlled by the starting (pickup) or by the trip
command of the external protection (see alsolabove under ,Control Mode of the Automatic Reclosure®).

If the auto-reclosure is controlled by the trip c@mmand, the following inputs and outputs are recommended to
be used:

The automatic reclosure function is started,via the Binary inputs:

2711 ,>AR Start*“ General fault detection for the automatic reclosure circuit (only required for
action time),

2712 ,>Trip L1 AR® Trip command L1 for the automatic reclosure circuit,

2713 ,,>Trip L2 AR Trip command L2 for the automatic reclosure circuit,

2714 ,>Trip L3 AR“ Trip command L3 for the automatic reclosure circuit.

The general fault detéction determines the starting of the action times. It is also necessary if the automatic re-
closure cirguit iSito detett sequential faults by fault detection. In other cases this input information is superflu-
ous.

The trip commands decide whether the dead time for single-pole or three-pole reclose cycles is activated or
whether the reglosure is blocked in three-pole tripping (depending on the parameterisation of dead times).

Figure 2-8 shows the interconnection between the internal automatic reclosure of 7VK61 and an external pro-
tection device, as a connection example for single-pole cycles.
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To achieve three pole coupling of the external protection and to release, if necessary, its accelerated stal
before reclosure, the following output functions are suitable:

2864 ,AR 1p Trip Perm® Internal automatic reclosure function ready for single-pole reclose ¢
allows single-pole tripping (logic inversion of the three-pole coup

2889 ,,AR 1.CycZoneRel“ Internal automatic reclosure function ready for the first reclose
leases the stage of the external protection device for reclosure, the corre-
sponding outputs can be used for other cycles. This output can_be omitted if
the external protection does not require an overreaching stagg(e.g. differ-
ential protection or comparison mode with distance pr: tion).

2820 ,AR Programipole® Internal automatic reclosure function is prongQ ne pole, i.e. only
recloses after single-pole tripping. This outp, mitted if no over-
reaching stage is required (e.qg. differential % or comparison mode
with distance protection).

Instead of the three phase-segregated trip commands, the single-pole al ree-pole tripping may also be sig-
nalled to the internal automatic reclosure function - provided that th rotection device is capable of
this -, i.e. assign the following binary inputs of the 7VK61:

2711 ,>AR Start* General fault detection for thé'in |'automatic reclosure function (only re-
quired for action time),

2715 ,>Trip 1pole AR“ Trip command single-pol internal automatic reclosure,

2716 ,>Trip 3pole AR“ Trip command threg- he internal automatic reclosure function,

If only three-pole reclosure cycles are to be execut
AR“ (no. 2716) for the trip signal. Figure 2-8 sho
tection are enabled again by ,AR 1.CycZo ¢

icient to assign the binary input ,,>Trip 3pole
example. Any overreaching stages of the external pro-
. 2889) and, if necessary, of further cycles.

| External | | SIPROTEC |
i Device i i
[ R I Pickup . >AR Start | 1 !
———— T T T T T T T T - S T~ I
[ I Tripping L1 R >Trip L1 AR | ml !
T J v r [ f
! ! Trippin‘LZ ’ R >Trip L2 AR'! ml !
T i g f [ J
! LT - >Trip L3 AR ! n !
' ! > ! L !
| | | |
L+ I i i L
: ableyARzones P AR 1.CycZoneRel. . ;
| i ~ (ifnec. for other AR) i
! i B AR 1p Trip Perm ! !
< < T T
i i i
J | P AR Programipole ; I
- I I
Lo LLe

Connection example with external protection device for 1-/3-pole reclosure; AR control mode
= with TRIP
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7" External | SIPROTEC '
i Device i !

Pickup >AR Start !

ST P oo AR Start N R

|
|
! I !
1 Tripping -~ >AR 3p Trip Perm M I
! i U b
! i R
| | I
| i I
| |
| |

Y

| Enable ARzones P AR 1.CycZoneRel. .

(if nec. for other AR) | L 4

[ ! L|+
Figure 2-9 Connection example with external protection device for 3-pole reclosur@ mode =
with TRIP

If, however, the internal automatic reclose function is controlled by the pickup, th a dicated pickup
signals of the external protection must be connected if distinction shall be made betwe ifferent types of fault.
0

The general trip command then suffices for tripping (FNo. 2746). Figure 2-1 onnection example.

I External
! Device |
| !
i | Pickup L1 R >Pickup L1
| N » N
i | Pickup L2 R >Tr A :
! s . ! LU i
| ; Pickup L3 R >T L3 I m ;
! . - . ! U i
i ; Tripping - > for AR | m ;
! i - ! U i
L+ ! | ! L
I m | Enable ARzones R¥1 ZoneRel. ! |
: = [ if nec- for other AR) : [
Lo fmmmm ! e YL+
Starting Signal for each Phase \
I~ TExternal | I” SIPROTEC |
I Device | ! I
| | |
i >Pickup 1ph AR | A :
I I LI i
i R >Pickup 2ph AR | A !
| e | L .
| R >Pickup 3ph AR ; m :
I 4 I LI i
i -~ >Trip for AR m ;
! " ! e i
L+ ! ! I L-
I m AR 1.CycZoneRel. ! |
T L |
! I

(if nec. for other AR) :

ad time control by pickup signals of the protection device; AR control mode = with PICKUP

2 Protection Relays 4vith 2 Automatic Reclosure Circuits

If redundant protection is provided for a line and each protection operates with its own automatic reclosure func-
certain signal exchange between the two combinations is necessary. The connection example in Figure
1 shows the necessary cross-connections.

If phase segregated auxiliary contacts of the circuit breaker are connected, a three-pole coupling by the 7VK61
is ensured when more than one CB pole is tripped. This requires activation of the forced three-pole trip (see
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Section 2.2.2 at margin heading ,Forced three-pole trip“). An external automatic three-pole coupling is there-
fore unnecessary if the above conditions are met. This prevents two-pole tripping under all circumstan

T 1 Backup
; SIPROTEC| Protection

_______ $ _Protection
: Internal | I 2nd AR |
i AR [ " Function !
i Function | : : 4
. Bli >AR start AR Start 1Bl
s ! . o H
! 4 Bli_>Trip L1 AR Trip L1_'BI i
T < P
= BI| >Trip L2 AR Trip L2 !Bl
, D ¢ p p >
. | .
| [ Bl >Trip L3 AR Trip L3 !Bl
R i
[ : : L-
| .
. |
! Protection |
| . .
| Function [
L+ | | L-
! SO ARStart *) i
T N . — T
! 80! TRIPL1 %) | i
P - N T
|~ 80! TRIPL2 *) | i
P L N T
! SO! TRIPL3 %) | i
| | | :
L+ | Relay TRIP1poleL1 | oL+
! C! Relay TRIP L123 TripL1 |C i
T " i T
i ! Relay TRIP1poleL2 ! i
i C! Relay TRIP L123 TripL2 'C i
T T
! | Relay TRIP1poleL i :
! Ci Relay TRIP L12 TripL3 iC !
I ! ! i

SO — Signal Output
C — Commands ¥

*) — fir alle Schutzfunkti
die mit WE arbeit
Figure 2-11 C cti xample for 2 protection devices with 2 automatic reclosure functions

2.2.2 Setting ®;
General \
terpal automatic reclosure function is to be used, the type of reclosure must be selected during the con-
figuration of t

L
Bl _ Binary Inputs e Circuit Breaker

he functions (Section 2.1.1.2) in address 133 Auto Reclose the AR control mode and in address
134 the AR control mode.

Upito 8 reclosure attempts are allowed with the integrated automatic reclosure function. Whereas the settings
in the addresses 3401 to 3441 are common to all reclosure cycles, the individual settings of the cycles are
made from address 3450 onwards. Itis therefore possible to set different individual parameters for the first four
reclose cycles. From the fifth cycle onwards the parameters for the fourth cycle apply.

The automatic reclosing function can be turned ON or OFF under address 3401 AUTO RECLOSE.
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A prerequisite for automatic reclosure taking place after a trip due to a short-circuit is that the circuit breaker is
ready for at least one OPEN-CLOSE-OPEN cycle at the time the automatic reclosure circuit is started, i.e. at
the time of the first trip command. The readiness of the circuit breaker is signalled to the device via the binary
input ,>CB1 Ready“ (No. 371). If no such signal is available, leave the setting under address 3402 CB2
1.TRIP = NO because no automatic reclosure would be possible at all otherwise. If circuit breaker interrogation
is possible, you should set CB? 1.TRIP = YES.

Furthermore, the circuit breaker ready state can also be interrogated prior to every reclosure. This is set when
setting the individual reclose cycles (see below).

To check that the ready status of the circuit breaker is regained during the dead times, you ¢an set.a circuit
breaker ready monitor time under address 3409 CB TIME OUT. The time is set slightly longer than the recovery
time of the circuit breaker after a TRIP-CLOSE-TRIP cycle. If the circuit breaker is not ready“again by the time
this timer expires, no reclosure takes place, the automatic reclosure function is blockéd dyhamically.

Waiting for the circuit breaker to be ready can cause an increase of the dead times“Qlnterregation of a synchro-
nism check (if used) can also delay reclosure. To avoid uncontrolled prolongatien, it iS\pessible to set a
maximum prolongation of the dead time in this case in address 3411 T-DEAD, EXTuefThis prolongation is un-
limited if the setting « is applied. This parameter can only be altered in DIGSI at Display Additional Settings.
Remember that longer dead times are only permissible after three-pole trippiig. when no stability problems
occur or a synchronism check takes place before reclosure.

The reclaim time T-RECLAIM (address 3403) defines the time that'mustielapse, after a successful reclosing

attempt, before the auto reclose function is reset. Re-tripping by a proteetive function within this time initiates

the next reclose cycle in the event of multiple reclosure; if nofurtherfreclosure is permitted, the last reclosure

is treated as unsuccessful. The reclaim time must thereforeybe longer than the longest response time of a pro-
tective function which can start the automatic reclosure cir€uit:-MWhen operating the AR in ADT mode, it is pos-
sible to deactivate the reclaim time by setting it to 0 s.

A few seconds are generally sufficient. In areas with frequent,thunderstorms or storms, a shorter blocking time
may be necessary to avoid feeder lockout duefto'sequential lightning strikes or cable flashovers.

A longer reclaim time should be chosen where_cifcuit breaker supervision is not possible (see above) during
multiple reclosures, e.g. because of missing,auxiliary contacts and information on the circuit breaker ready
status. In this case, the reclaim time should bellenger than the time required for the circuit breaker mechanism
to be ready.

The blocking duration following map@al-clase detection T-BLOCK MC (address 3404) must ensure the circuit
breaker to open and close reliagbly (0.5 s to 1 s). If a fault is detected by a protective function within this time
after closing of the circuit breakérwas‘@etected, no reclosure takes place and a final three-pole trip command
is issued. If this is not desired; address 3404 is set to 0.

The options for handling evolving faults are described in Section 2.2 under margin heading ,Handling Evolving
Faults”. The treatment gf sequential faults is not necessary on line ends where the adaptive dead time is applied
(address 133 Auto Reclose =ADT). The addresses 3406 and 3407 are then of no consequence and there-
fore not accessiblef

The detection‘af,an‘e@volying fault can be defined under address 3406 EV. FLT. RECOG..EV. FLT. RECOG.
with PICKUP means that, during a dead time, every pickup of a protective function will be interpreted as an
evolving faulttWithyEV. FLT. RECOG. with TRIP afault during a dead time is only interpreted as a evolving
fault if it has,led 40 a trip command by a protection function. The evolving fault detection with pickup presup-
poses that a pickup signal of the external device is also connected to the 7VK61; otherwise an evolving fault
can only be detected with the external trip command even if with PICKUP was set here.

The reaction in response to sequential faults can be selected at address 3407. EV. FLT. MODE blocks AR
means that no reclosure is performed after detection of a sequential fault. This is always useful when only
single-pole reclosure is to take place or when stability problems are expected due to the subsequent three-pole
dead time. If a three-pole reclose cycle is to be initiated by tripping of the sequential fault, set EV. FLT. MODE
=starts 3p AR. Inthis case a separately adjustable three-pole dead time is started with the three-pole trip
command due to the sequential fault. This is only useful if three-pole reclosure is also permitted.
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Address 3408 T-Start MONITOR monitors the reaction of the circuit breaker after a trip command. If theqCB
has not opened during this time (from the beginning of the trip command), the automatic reclosure is blegked
dynamically. The criterion for circuit breaker opening is the position of the circuit breaker auxiliary contact or
the disappearance of the trip command. If a circuit breaker failure protection (internal or external) is;used. on
the feeder, this time should be shorter than the delay time of the circuit breaker failure protection/so that no
reclosure takes place if the circuit breaker fails.

Configuring the Automatic Reclosing Function

This configuration concerns the interaction between the protection and supplementagy funetions of the device
and the auto reclose function. Here you can select which device functions will stagt the*autamatic reclosing
function and which not.

Address 3425 AR w/ BackUpOI/C, i.e. with time overcurrent protection

For the functions which are to start the automatic reclosing function, the€orresponding address is set to YES,
for the others to NO. The other functions cannot start the automatic reglesingfunction because reclosing is not
relevant here.

Forced three-pole trip

If a blocking of the auto-reclosure occurs during the dead time ef,a 1-pole cycle without a previous 3-pole trip
command, the breaker remains open at one pole. With'address 3430 AR TRIP 3pole itis possible to deter-
mine that the tripping logic of the device issues a three-pele trip command in this case (pole discrepancy pre-
vention for the CB poles). Set this address to YES ifithe,CB can be tripped single-pole and if it has no pole dis-
crepancy protection. Nevertheless, the device presempts the pole discrepancy supervision of the CB because
the forced three-pole trip of the device is immediatelyiinitiated as soon as the reclosure is blocked following a
single-pole trip or if the CB auxiliary contacts repoft amimplausible breaker state (see also Section 2.2 at margin
heading ,Processing the circuit breakef auxiliary,contacts®). The forced three-pole trip is also activated when
only three-pole cycles are allowed, kUt a single-pole trip is signalled externally via a binary input.

The forced three-pole trip is unnecessary-if,only a common three-pole control of the CB is possible.

Dead line check / reduced dead time

Under address 3431 the dead lineicheck or the reduced dead time function can be activated. Either the one or
the other can be used asthe tweo.@ptions are contradictory. The voltage transformers must be connected to the
line side of the circuit breakenif either of these modes is to be used. If this is not the case or if neither of the
two functions is used; sethyDLC or RDT = WITHOUT. If the adaptive dead time is used (see below), the param-
eters mentioned here‘are omitted because the adaptive dead time implies the properties of the reduced dead
time.

DLC or RDI==DLC"means that the dead line check of the line voltage is used. This only enables reclosure
after it becames apparent that the line is dead. In this case, the phase-earth voltage limit is set in address 3441
U-deads,belowswhich the line is considered voltage-free (disconnected). The setting is applied in Volts sec-
ondary,Thiswalue can be entered as a primary value when parameterising with a PC and DIGSI. Address 3438
T, U-stablXe determines the measuring time available for determining the no-voltage condition. Address 3440
is irrelevant here.

DLC or RDT =RDT means that the reduced dead time is used. This is described in detail in Section 2.2 at
margin heading ,Reduced Dead Time (RDT)". In this case the setting under address 3440 U-1ive> deter-
mines the limit voltage, Phase—Earth, above which the line is considered to be fault-free. The setting must be
smaller than the lowest expected operating voltage. The setting is applied in Volts secondary. This value can
be entered as a primary value when parameterising with a PC and DIGSI. Address 3438 T U-stable estab-
lishes the measuring time used to determine that the line is fault-free with this returning voltage. It should be
longer than any transient oscillations resulting from line energization. Address 3441 is irrelevant here.
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Adaptive Dead Time (ADT)

58

When operating with adaptive dead time, it must be ensured in advance that one end per line operates with
defined dead times and has an infeed. The other (or the others in multi-branch lines) may operate with adaptive
dead time. It is essential that the voltage transformers are located on the line side of the circuit breaker. Dgtails
about this function can be found in Section 2.2 at margin heading ,Adaptive Dead Time (ADT) and Close
Command-transfer (Remote-CLOSE)".

For the line end with defined dead times the number of desired reclose cycles must be set during the configu-
ration of the protective functions (Section 2.1.1) in address 133 Auto Reclose. For the devices operating
with adaptive dead time Auto Reclose =ADT must be set during the configuration of the prétective functions
under address 133. Only the parameters described below are interrogated in the latter'éase:®™No settings are
then made for the individual reclosure cycles. The adaptive dead time implies functionality ofyreduced dead
time.

The adaptive dead time may be voltage-controlled or Remote—CLOSE—controlled“Bothiaré possible at the
same time. In the first case, reclosure takes place as soon as the returning voltage, afterfeclosure at the remote
end, is detected. For this purpose the device must be connected to voltage transformers located on the line
side. In the case of Remote-CLOSE, the autoreclosure waits until the Remate-CE@SE command is received
from the remote end.

The action time T-ACTION ADT (address 3433) is the timeframe afteriinitiation (fault detection) by any protec-
tive function which can start the automatic reclosure function within'whichthe trip command must appear. If no
trip command is issued until the action time has expired, therg is nofeclasure. Depending on the configuration
of the protective functions (see Section 2.1.1.2), the action time may,also be omitted; this applies especially
when an initiating protective function has no fault detectiomsignalk

The dead times are determined by the reclosure command of thefdevice at the line end with the defined dead
times. In cases where this reclosure command does net.appear, e.g. because the reclosure was in the mean-
time blocked at this end, the readiness of the local devicg must return to the quiescent state at some time. This
takes place after the maximum wait time T-MAX*ADT (address 3434). This must be long enough to include the
last reclosure of the remote end. In the case0f single cycle reclosure, the sum total of maximum dead time plus
reclaim time of the other device is sufficient. In‘the case of multiple reclosure the worst case is that all reclosures
of the other end except the last one are unsuecesstful. The time of all these cycles must be taken into account.
To save having to make exact calculationSjit.is pessible to use the sum of all dead times and all protection
operating times plus one reclaim time.

Ataddress 3435 ADT 1p allowed it cambe determined whether single-pole tripping is allowed (provided that
single-pole tripping is possible). if N@; the protection trips three-pole for all fault types. If YES, the actual trip
signal of the starting protective funetions is decisive. If the blocking time is unequal to 0 s and single-pole trip-
ping is allowed, single-poale tripping will be prevented during the blocking time. Each fault is thus disconnected
in three poles while the blocking time expires.

Address 3403 T-RECLAIM allows disabling the blocking time in ADT mode. In doing so, the ADT cycle includ-
ing its settings and releaseseonditions is restarted after unsuccessful automatic reclosing. If the blocking time
is activated, the single-p6le permission at address 3435 and the protection releases are disabled while the
blocking time ‘expires:

Under addrese?3436’ADT CB? CLOSE it can be determined whether circuit breaker ready is interrogated
before reeloSure after an adaptive dead time. With the setting YES, the dead time may be extended if the circuit
breaker is notréady for a CLOSE-OPEN-cycle when the dead time expires. The maximum extension that is
possible is the circuit breaker monitoring time; this was set for all reclosure cycles under address 3409 (see
above). Details about the circuit breaker monitoring can be found in the function description, Section 2.2, at
margin heading ,Interrogation of the Circuit Breaker Ready State"“.

ifithere is a danger of stability problems in the network during a three-pole reclosure cycle, set address 3437
ADT SynRequest to YES. In this case a check is made before reclosure following a three-pole trip whether
the voltages of feeder and busbar are sufficiently synchronous. This is only done on condition that either the
internal synchronism and voltage check functions are available, or that an external device is available for syn-
chronism and voltage check. If only single-pole reclose cycles are executed or if no stability problems are ex-
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pected during three-pole dead times (e.g. due to closely meshed networks or in radial networks), set address
3437 to NO.

Addresses 3438 and 3440 are only significant if the voltage-controlled adaptive dead time is used. 3440 U~
live> is the phase-earth voltage limit above which the line is considered to be fault-free. The setting mustbe
smaller than the lowest expected operating voltage. The setting is applied in Volts secondary. This value can
be entered as a primary value when parameterising with a PC and DIGSI. Address 3438 T U-stable estab-
lishes the measuring time used to determine that the line is fault-free with this returning voltage. It should be
longer than any transient oscillations resulting from line energization.

The adaptive dead time is only available if address 106 VT CONNECTION is set to 3phase.

1st reclosure cycle

If working on a line with adaptive dead time, no further parameters are needed fof theindividual reclose cycles
in this case. All the following parameters assigned to the individual cycles arethen superfluous and inaccessi-
ble.

Address 3450 1.AR: START is only available if the automatic reclasuretis,configured with action time in the
operating mode, i. e. if during configuration of the protective functionsi(see Section 2.1.1.2) address 134 AR
control mode =Pickup w/ Tact or Trip w/ Tact wasg et/the first setting only applies to three-pole
tripping). It determines whether automatic reclosure shouldibe stafted'at all with the first cycle. This address is
included mainly due to the uniformity of the parameters for'every. reclosure attempt and is set to YES for the
first cycle. If several cycles are performed, you can (atf/AR,control mode =Pickup ...) setthis parameter
and different action times to control the effectiveness of the individual cycles. Notes and examples are listed in
Section 2.2 at margin heading ,Action times".

The action time 1.AR: T-ACTION (address 3451)iis the timeframe after initiation (fault detection) by any pro-
tective function which can start the automatic réclesure¥function within which the trip command must appear. If
no trip command is issued until the action.time has expired, there is no reclosure. Depending on the configu-

ration of the protective functions, the a€tion time'may also be omitted; this applies especially when an initiating
protective function has no fault deteGtien signal.

Depending on the configured operatifig, mode of the automatic reclosure (address 134 AR control mode)
only address 3456 and 3457 (if AR“¢ontrol mode =with TRIP...)are available or address 3453 to 3455
(if AR control mode =with (PICKUP ...).

In AR control mode =with TRIP ... you can set different dead times for single-pole and three-pole
reclose cycles. Whether single-pole or three-pole tripping is triggered depends solely on the initiating protective
functions. Single-pole tfipping,is of course only possible if the device and the corresponding protective function
are also capable of single-pole tripping:

Table 2-1 AR control mode = with TRIP...
3456 1.ARghdeaddTrip is the dead time after single-pole tripping,
3457, 1.AR Fdead3Trip is the dead time after three-pole tripping.

Ifgyou only want to allow a single-pole reclose cycle, set the dead time for three-pole tripping to . If you only
wanto allov a three-pole reclose cycle, set the dead time for single-pole tripping to o, the protection then trips
threexpolé for each fault type.

The dead time after single-pole tripping (if set) 1.AR Tdead1Trip (address 3456) should be long enough for
the,short-circuit arc to be extinguished and the surrounding air to be de-ionized so that the reclosure promises
to be successful. The longer the line, the longer is this time due to the charging of the conductor capacitances.
Conventional values are 0.9 sto 1.5 s.

For three-pole tripping (address 3457 1.AR Tdead3Trip) the network stability is the main concern. Since the
disconnected line cannot transfer any synchronising forces, only a short dead time is often permitted. Usual
values are 0.3 s to 0.6 s. If the device is operating with a synchronism check (compare Section 2.4), a longer
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time may be tolerated under certain circumstances. Longer three-pole dead times are also possible in radial
networks.

For AR control mode =with PICKUP ... itis possible to make the dead times dependent on the type of
fault detected by the initiating protection function(s).

Table 2-2 AR control mode = with PICKUP ...

3453 1.AR Tdead 1Flt is the dead time after single-phase pickup,
3454 1.AR Tdead 2FIt is the dead time after two-phase pickup,
3455 1.AR Tdead 3Flt is the dead time after three-phase pickup.

If the dead time is to be the same for all fault types, set all three parameters the same. Note thatthese settings
only cause different dead times for different pickups. The tripping can only be three-poles

If, when setting the reaction to sequential faults (see above at ,General“), you have'set address 3407 EV.
FLT. MODE starts 3p AR, you can set a separate dead time for the three-poleideaditime after clearance of
the sequential fault 1.AR: Tdead EV. (address 3458). Stability aspects arg’also decisive here. Normally the
setting constraints are similar to address 3457 1.AR Tdead3Trip.

Under address 3459 1.AR: CB? CLOSE it can be determined whethér theyreadiness of the circuit breaker
("circuit breaker ready") is interrogated before this first reclosureWith‘the setting YES, the dead time may be
extended if the circuit breaker is not ready for a CLOSE-TRIP—cyele'when'the dead time expires. The
maximum extension that is possible is the circuit breaker mghiteringitime; this time was set for all reclosure
cycles under address 3409 CB TIME OUT (see above). Details,abotit’the circuit breaker monitoring can be
found in the function description, Section 2.2, at margin heading ,Interrogation of the Circuit Breaker Ready
State*.

If there is a danger of stability problems in the network duting®a three-pole reclosure cycle, set address 3460
1.AR SynRequest to YES. In this case a check is made before each reclosure following a three-pole trip
whether the voltages of feeder and busbar agé sufficiently’synchronous. This is only done on condition that
either the internal synchronism and voltage €heckdtnctions are available, or that an external device is available
for synchronism and voltage check. If onlyasinglespole reclose cycles are executed or if no stability problems
are expected during three-pole dead times (e:@sdue to closely meshed networks or in radial networks), set
address 3460 to NO.

2nd to 4th reclosure cycle

60

If several cycles have been setfin the configuration of the scope of protection functions, you can set individual
reclosure parameters for the,2nd to 4th cycles. The same options are available as for the first cycle. Again, only
some of the parameters shown below will be available depending on the selections made during configuration
of the scope of protectign functions.

For the 2nd cycle:

3461 2.ARNSTART Start in 2nd cycle generally allowed
3462 24AR: T-AGEION Action time for the 2nd cycle

3464 €2,AR'Tdead 1Flt Dead time after single-phase pickup
3465 2.ARyIdead 2Flt Dead time after two-phase pickup
3466 2.AR Tdead 3Flt Dead time after three-phase pickup
3467 2,AR TdeadlTrip Dead time after single-pole tripping
3468 2.AR Tdead3Trip Dead time after three-pole tripping
3469 2.AR: Tdead EV. Dead time after evolving fault

3470 2.AR:CB? CLOSE CB ready interrogation before reclosing
3471 2.AR SynRequest Sync. check after three-pole tripping
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For the 3rd cycle:

3472
3473
3475
3476
3477
3478
3479
3480
3481
3482

3.AR: START
3.AR: T-ACTION
3.AR Tdead 1FIt
3.AR Tdead 2FIt
3.AR Tdead 3Flt
3.AR Tdead1Trip
3.AR Tdead3Trip
3.AR: Tdead EV.
3.AR: CB? CLOSE
3.AR SynRequest

For the 4th cycle:

3483
3484
3486
3487
3488
3489
3490
3491
3492
3493

4.AR: START
4.AR: T-ACTION
4.AR Tdead 1Flt
4.AR Tdead 2FIt
4.AR Tdead 3Flt
4.AR Tdead1Trip
4.AR Tdead3Trip
4.AR: Tdead EV.
4.AR: CB? CLOSE
4.AR SynRequest

5th to 8th reclosure cycle

2.2 Automatic reclosure function (optional)

Start in 3rd cycle generally allowed
Action time for the 3rd cycle

Dead time after single-phase pickup
Dead time after two-phase pickup
Dead time after three-phase pickup
Dead time after single-pole tripping
Dead time after three-pole tripping
Dead time after evolving fault

CB ready interrogation before reclosing
Sync. check after three-pole tripping

Start in 4th cycle generally allowed
Action time for the 4th cycle

Dead time after single-phase pickup.
Dead time after two-phaSeypickup
Dead time after three-phase piekup
Dead time after single-poleytripping
Dead time after thre€-poleytripping
Dead time after gvolvinggfault

CB ready interrogatien before reclosing
Sync. checK afterthree-pole tripping

If more than four cycles were set duringyeonfiguration of the functional scope, the dead times preceding the fifth
(5th) through the ninth (9th) reclgsingyattempts are equal to the open breaker time which precedes the fourth
(4th) reclosing attempt.

Notes on the Information Overview!

The most important infokmation about automatic reclosure is briefly explained insofar as it was not mentioned
in the following lists'@x, deseribed in detail in the preceding text.

,>BLK 1.AR=gyC¥e“ (No.2742) to ,>BLK 4.-n. AR“ (No. 2745)

The réspectiyve auto-reclose cycle is blocked. If the blocking state already exists when the automatic reclosure
funCtion istinitiated, the blocked cycle is not executed and may be skipped (if other cycles are permitted). The
sameapplies’if the automatic reclosure function is started (running), but not internally blocked. If the block
sighal of aCycle appears while this cycle is being executed (in progress), the automatic reclosure function is
blocked{dynamically; no further automatic reclosures cycles are then executed.

»AR 1.CycZoneRel“ (No. 2889) to ,,AR 4.CycZoneRel“ (No. 2892)

The automatic reclosure is ready for the respective reclosure cycle. This information indicates which cycle will
be run next. For example, external protection functions can use this information to release accelerated or over-
reaching trip stages prior to the corresponding reclose cycle.
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»AR is blocked* (No. 2783)

The automatic reclosure is blocked (e.g. circuit breaker not ready). This information indicates to the operational
information system that in the event of an upcoming system fault there will be a final trip, i.e. without reclosure,
If the automatic reclosure has been started, this information does not appear.

»AR not ready“ (No. 2784)

The automatic reclosure is not ready for reclosure at the moment. In addition to the ,,AR is blocked® (No.
2783) mentioned above there are also obstructions during the course of the auto-reclosure gyclesysuch as
»action time run out” or ,last reclaim time running“. This information is particularly helpful duringtesting because
no protection test cycle with reclosure may be initiated during this state.

»AR 1in progress® (No. 2801)

This information appears with starting of the automatic reclosure function, i.e. with thegfirst trip command which
can start the automatic reclosure. If this reclosure was successful (or any inithe case of multiple cycles), this

information resets with the expiry of the last blocking time. If no reclosure wasysuccessful or if reclosure was

blocked, it ends with the last — the final — trip command.

»AR Sync.Request“ (No. 2865)

Measuring request to an external synchronism check devicexT heinformation appears at the end of a dead time
subsequent to three-pole tripping if a synchronism requestiwasiparameterised for the corresponding cycle. Re-
closure only takes place when the synchronism check devige has provided release signal ,,>Sync.release”
(No. 2731).

»>Sync.release® (No. 2731)

Release of reclosure by an external synchronism ¢heck device if this was requested by the output information
»AR Sync.Request” (No. 2865).

2.2.3  Settings
Addresses which have amappended "A" can only be changed with DIGSI, under Additional Settings.
Addr. Parameter Setting Options Default Setting Comments
3401 AUTO RECLOSE OFF ON Auto-Reclose function
ON
3402 CB? 1.TRIP YES NO CB ready interrogation at 1st trip
NO
3403 T-RECLAIM 0.50 .. 300.00 sec 3.00 sec Reclaim time after successful AR
cycle
3403 T-RECLAIM 0.50 .. 300.00 sec; 0 3.00 sec Reclaim time after successful AR
cycle
3404 T-BLOCK MC 0.50 .. 300.00 sec; 0 1.00 sec AR blocking duration after manual
close
3406 EV. FLT. RECOG. with PICKUP with TRIP Evolving fault recognition
with TRIP
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Addr. Parameter Setting Options Default Setting Comments
3407 EV. FLT. MODE blocks AR starts 3p AR Evolving fault (during the dead
starts 3p AR time)
3408 T-Start MONITOR 0.01 .. 300.00 sec 0.20 sec AR start-signal monitaring time
3409 CB TIME OUT 0.01 .. 300.00 sec 3.00 sec Circuit Breaker (CB) Supervision
Time
3410 T RemoteClose 0.00 .. 300.00 sec; w o0 Sec Send delay for remote close
command
3411A T-DEAD EXT. 0.50 .. 300.00 sec; « 0 Sec Maximum deaddime extension
3425 AR w/ BackUpO/C YES YES AR avithyback-up overcurrent
NO
3430 AR TRIP 3pole YES YES 3pole TRIP by AR
NO
3431 DLC or RDT WITHOUT WITHOUT Dead Line Check or Reduced
RDT Dead Time
DLC
3433 T-ACTION ADT 0.01 .. 300.00 sec; « 0.20/sec Action time
3434 T-MAX ADT 0.50 .. 3000.00 sec 5.00 sec Maximum dead time
3435 ADT 1p allowed YES NQ 1pole TRIP allowed
NO
3436 ADT CB? CLOSE YES NO CB ready interrogation before re-
NO closing
3437 ADT SynRequest YES NO Request for synchro-check after
NO 3pole AR
3438 T U-stable 0.10 .. 30.00"see 0.10 sec Supervision time for dead/ live
voltage
3440 U-live> 30 .. 90, % 48 V Voltage threshold for live line or
bus
3441 U-dead< 2.[70V 30V Voltage threshold for dead line or
bus
3450 1.AR: START YES YES Start of AR allowed in this cycle
NO
3451 1.AR: T-ACTION 0.01 .. 300.00 sec; » 0.20 sec Action time
3453 1.AR Tdead 1FIt 0.01 .. 1800.00 sec; « 1.20 sec Dead time after 1phase faults
3454 1.AR Tdead 2Flt 0.01 .. 1800.00 sec; «© 1.20 sec Dead time after 2phase faults
3455 1.AR Tdead 3FIt 0.01 .. 1800.00 sec; «© 0.50 sec Dead time after 3phase faults
3456 YAR JFdeadlTrip 0.01 .. 1800.00 sec; « 1.20 sec Dead time after 1pole trip
3457 1.AR{dead3Trip 0.01 .. 1800.00 sec; «© 0.50 sec Dead time after 3pole trip
3458 1.AR: Tdead EV. 0.01 .. 1800.00 sec 1.20 sec Dead time after evolving fault
3459 1.AR: CB? CLOSE YES NO CB ready interrogation before re-
NO closing
3460 1.AR SynRequest YES NO Request for synchro-check after
NO 3pole AR
3461 2.AR: START YES NO AR start allowed in this cycle
NO
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Addr. Parameter Setting Options Default Setting Comments

3462 2.AR: T-ACTION 0.01 .. 300.00 sec; 0.20 sec Action time

3464 2.AR Tdead 1FIt 0.01 .. 1800.00 sec; o 1.20 sec Dead time after 1phase faults

3465 2.AR Tdead 2FIt 0.01 .. 1800.00 sec; o 1.20 sec Dead time after 2phase faults

3466 2.AR Tdead 3FIt 0.01 .. 1800.00 sec; «© 0.50 sec Dead time after 3phase faults

3467 2.AR Tdead1Trip 0.01 .. 1800.00 sec; « o0 Sec Dead time after 1pole trip

3468 2.AR Tdead3Trip 0.01 .. 1800.00 sec; « 0.50 sec Dead time after 3pole.trip

3469 2.AR: Tdead EV. 0.01 .. 1800.00 sec 1.20 sec Dead time aftepevolving fault

3470 2.AR: CB? CLOSE YES NO CB ready intefregation before re-
NO closing

3471 2.AR SynRequest YES NO Request fak, synchro-check after
NO 3poledAR

3472 3.AR: START YES NO AR stait allowed in this cycle
NO

3473 3.AR: T-ACTION 0.01 .. 300.00 sec; » 0.20 sec Agtion time

3475 3.AR Tdead 1FIt 0.01 .. 1800.00 sec; o 1.20 sec Dead time after 1phase faults

3476 3.AR Tdead 2FIt 0.01 .. 1800.00 sec; « 1.20 sée¢ Dead time after 2phase faults

3477 3.AR Tdead 3FIt 0.01 .. 1800.00 sec; « 0.50%ec Dead time after 3phase faults

3478 3.AR Tdead1Trip 0.01 .. 1800.00 sec; « o0 SEC Dead time after 1pole trip

3479 3.AR Tdead3Trip 0.01 .. 1800.00 sec; «© 0750 see¢ Dead time after 3pole trip

3480 3.AR: Tdead EV. 0.01 .. 1800.00 sec 1420 sec Dead time after evolving fault

3481 3.AR: CB? CLOSE YES NO CB ready interrogation before re-
NO closing

3482 3.AR SynRequest YES NO Request for synchro-check after
NO 3pole AR

3483 4.AR: START YES NO AR start allowed in this cycle
NO

3484 4.AR: T-ACTION 0.01 .,300.00°sec; « 0.20 sec Action time

3486 4.AR Tdead 1FIt 0.04 %.800.00 sec; «© 1.20 sec Dead time after 1phase faults

3487 4.AR Tdead 2Flt 0:01"%1800.00 sec; « 1.20 sec Dead time after 2phase faults

3488 4.AR Tdead 3Flt 0.01);. 1800.00 sec; « 0.50 sec Dead time after 3phase faults

3489 4.AR TdeadlTrip 0.01 .. 1800.00 sec; « o sec Dead time after 1pole trip

3490 4.AR Tdead3Trip 0.01 .. 1800.00 sec; «© 0.50 sec Dead time after 3pole trip

3491 4.AR: Tdead EV. 0.01 .. 1800.00 sec 1.20 sec Dead time after evolving fault

3492 4.AR: CB?CLOSE YES NO CB ready interrogation before re-
NO closing

3493 4.AR SynRequest YES NO Request for synchro-check after
NO 3pole AR
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2.2.4 Information List

No. Information Type of In- Comments

formation

2701 >AR on SP >AR: Switch on auto-reclose function
2702 >AR off SP >AR: Switch off auto-reclose function
2703 >AR block SP >AR: Block auto-reclose function
2711 >AR Start SP >External start of internal Auto reclose
2712 >Trip L1 AR SP >AR: External trip L1 for AR start
2713 >Trip L2 AR SP >AR: External trip L2 for AR start
2714 >Trip L3 AR SP >AR: External trip L3 for AR Start
2715 >Trip 1pole AR SP >AR: External 1pole trip for AR start
2716 >Trip 3pole AR SP >AR: External 3pole trip for AR start
2727 >AR RemoteClose SP >AR: Remote Close signal
2731 >Sync.release SP >AR: Sync. release fromiext. sync.-check
2737 >BLOCK 1pole AR SP >AR: Block 1pole ARs¢eycle
2738 >BLOCK 3pole AR SP >AR: Block 3polg’AR=cycle
2739 >BLK 1phase AR SP >AR: Blockilphase-fault AR-cycle
2740 >BLK 2phase AR SP >AR: Blocki2phase-fault AR-cycle
2741 >BLK 3phase AR SP >ARBlock®8phase-fault AR-cycle
2742 >BLK 1.AR-cycle SP >ARyBlock 1st AR-cycle
2743 >BLK 2.AR-cycle SP >AR: Block 2nd AR-cycle
2744 >BLK 3.AR-cycle SP >AR®Block 3rd AR-cycle
2745 >BLK 4.-n. AR SP >AR: Block 4th and higher AR-cycles
2746 >Trip for AR SP >AR: External Trip for AR start
2747 >Pickup L1 AR SP >AR: External pickup L1 for AR start
2748 >Pickup L2 AR SP >AR: External pickup L2 for AR start
2749 >Pickup L3 AR SP >AR: External pickup L3 for AR start
2750 >Pickup 1ph AR SP >AR: External pickup 1phase for AR start
2751 >Pickup 2ph AR SP >AR: External pickup 2phase for AR start
2752 >Pickup 3ph AR SP >AR: External pickup 3phase for AR start
2781 AR off ouT AR: Auto-reclose is switched off
2782 AR on IntSP AR: Auto-reclose is switched on
2783 AR is blocked ouT AR: Auto-reclose is blocked
2784 AR not ready ouT AR: Auto-reclose is not ready
2787 CB not ready ouT AR: Circuit breaker not ready
2788 AR T“CBreadyExp ouT AR: CB ready monitoring window expired
2796 AR‘on/off Bi IntSP AR: Auto-reclose ON/OFF via Bl
2801 AR infprogress ouT AR: Auto-reclose in progress
2809 ART=Staft Exp ouT AR: Start-signal monitoring time expired
2810 AR TdeadMax Exp ouT AR: Maximum dead time expired
2818 AR evolving Flt ouT AR: Evolving fault recognition
2820 AR Programlpole ouT AR is set to operate after 1p trip only
2821 AR Td. evol.Flt ouT AR dead time after evolving fault
2839 AR Tdead 1pTrip ouT AR dead time after 1pole trip running
2840 AR Tdead 3pTrip ouT AR dead time after 3pole trip running
2841 AR Tdead 1pFlt ouT AR dead time after 1phase fault running
2842 AR Tdead 2pFilt ouT AR dead time after 2phase fault running

SIPROTEC, 7VK61, Manual

C53000-G1176-C159-2, Release date 01.2008

65



Functions

2.2 Automatic reclosure function (optional)

No. Information Type of In- Comments
formation
2843 AR Tdead 3pFlt ouT AR dead time after 3phase fault running
2844 AR 1stCyc. run. ouT AR 1st cycle running
2845 AR 2ndCyc. run. ouT AR 2nd cycle running
2846 AR 3rdCyc. run. ouT AR 3rd cycle running
2847 AR 4thCyc. run. ouT AR 4th or higher cycle running .
2848 AR ADT run. ouT AR cycle is running in ADT mode
2851 AR CLOSE Cmd. ouT AR: Close command
2852 AR Closel.Cyclp ouT AR: Close command after 1pole, 1st cycle
2853 AR Closel.Cyc3p ouT AR: Close command after 3pole, 1 eyl
2854 AR Close 2.Cyc ouT AR: Close command 2nd cycle (
2857 AR CLOSE RDT TD ouT AR: RDT Close command after TD
2861 AR T-Recl. run. ouT AR: Reclaim time is running
2862 AR successful ouT AR successful
2864 AR 1p Trip Perm ouT AR: 1pole trip permitted
2865 AR Sync.Request ouT AR: Synchro-check @
2871 AR TRIP 3pole ouT AR: TRIP commg
2889 AR 1.CycZoneRel ouT AR 1st cyc
2890 AR 2.CycZoneRel ouT AR 2nd cy
2891 AR 3.CycZoneRel ouT AR 3rd cy
2892 AR 4.CycZoneRel ouT AR 4t
2893 AR Zone Release ouT AR
2894 AR Remote Close ouT Al close signal send
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231

2.3.2

2.3 Overcurrent protection (optional)

Overcurrent protection (optional)

The 7VK61 features a time overcurrent protection function with four independent stages that can be combined
freely with one another.

General

For the overcurrent protection there are in total four stages for the phase currents,and four stages for the earth
currents as follows:

« Two overcurrent stages with a definite time characteristic (O/C with DT),
« One overcurrent stage with inverse time characteristic (IDMT),

» One additional overcurrent stage which is preferably used as a stub protection, but which can be applied as
an additional normal definite time delayed stage. With the device variantsiforthe region Germany (10th digit
of ordering code = A) this stage is only available if the setting 126 TOCWIEC /w 3ST is active.

These four stages are independent of each other and are freely geambinable. Blocking as well as release of in-
stantaneous tripping (e.g. by an automatic recloser) by externalcrit€riais possible via binary inputs. During en-
ergisation of the protected line onto a fault it is also possihleyto release any stage, or also several stages, for
instantaneous tripping. If not all stages are needed, the unneeded,ones can be disabled by setting their pickup
value to .

Functional Description

Measured values

The phase currents are fed to the devige/ia the input transformers of the measuring input. Earth current 3.1,
is either measured directly or calculated depending on the ordered device version and usage of the fourth
current input I, of the device.

If 1, is connected to the starpoint’of the current transformer set, the earth current will be available directly as
measured quantity.

If the fourth current inputdy is‘hets€onnected as earth current transformer, the device will calculate the earth
current from the phase\currents. This requires, of course, all three phase currents from a set of three star-con-
nected current transformers to be available and connected to the device.

Definite time high set current stage 1>>

Each phasg current is compared with the setting value Iph>> after numerical filtering; the ground current is
compared with 310>> PICKUP. Currents above the associated pickup value are detected and signalled. After
expiry of the,associated time delays T Iph>>or T 3I0>> a trip command is issued. The dropout value is
approXimately 5% below pickup value, but at least 1.5% of the nominal current, below the pickup value.

Thetigure below shows the logic diagram of the I>> stages. The stages can be blocked via a binary input
»>BLOCK 0/C I>>“. Binaryinputs,>0/C InstTRIP“ and the function block ,switch-onto-fault* are common
to all stages and described below. They may, however, separately affect the phase and/or earth current stages.
THhis is accomplished with the following setting parameters:

« I>> Telep/BI (address 2614)determines whether a non-delayed trip of this stage via binary input ,,>0/C
InstTRIP“ is possible (YES) or impossible (NO) and

» I>> SOTF (address 2615)determines whether during switching onto a fault tripping shall be instanta-
neous(YES) or not (NO) with this stage.
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[lph>> [2610] [2611]T Iph>>

[IL1

[IL2

——— e

[IL3

i l > Pickup E D)
IE | A B
Y —

i ~ 310>> & Q

|

|

| .

| l

|

|

|

I>> TRIP E 2)
'E
yAL it Hni it B St i
I >sLock orc 1>>
[2614]1>> Telep/BI |
7110 YES
[[>o/Cc instTRIP — NO
590 —
(OLine closure T o
T
[SOTF Time DELAY [2680| [2615[1>>SOTF 1y, = |
Further gtages

Figure 2-12 Logic diagram of the 1>> s?

a
D) The output indications associatedawith thettrip signals can be found in Table 2-3
2) The output indications associaM e trip signals can be found in Table 2-4

Definite time overcurrent st

The logic of \@nt stage | is the same as that of the I>> stages. In all references Iph>> must merely
with

be replac >or 310>> PICKUP with 310>. In all other respects Figure 2-12 applies.
Inverse time overcur gelp

The logic of the inverse overcurrent stage also operates chiefly in the same way as the remaining stages. How-
ever, the gne delay is calculated here based on the type of the set characteristic, the intensity of the current
d a time multiplier (following figure). A pre-selection of the available characteristics was already carried out
ing the configuration of the protection functions. Furthermore, an additional constant time delay T Ip Add
r T"3I0p Add may be selected, which is added to the inverse time. The possible characteristics are shown
he Technical Data.
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The following figure shows the logic diagram. The setting addresses of the IEC characteristics are show
way of an example. In the setting information (Subsection 2.3.3) the different setting addresses are ela e

upon.
[2646] T Ip Add 0
[2660]IEC Curve |
Ip> [ 2640] [2642] T Ip Time Dial ¢
P E Y R I
|
|
| A4
| ~o v h 4
L1 I r\J — t p Pickup L2
| I = e ; & T oo [\,
[1L2 : Ip Pickup L3 »
|
[IL3 ! |
2
! o Ip TRIP L1 )
I |1 5
L1 rﬁ——{ Ip TRIP L2 >
T T T T T T T T - 2
,_|T_z ______________ 4.—o—{| Ip TRIP L3 D
df_________ ]
310p PICKUP [ 2650] [2652] T 310p TimeDial |
) Nu— — : [1p Pickup E D
|
IE | X ' ' |
I S | |
: 310P k | :
! I
! I
i : Ip TRIP E 2>
! I
O o ________
7106
[ >BLocK oC Ip
7110
>ocinstTRIP
>1
590 NO
(OLine closure LYES
[2671]1(310)p SOTF |
Figure 2-13 gic diagram of the |, stage (inverse time overcurrent protection), for example IEC characteristics
b The output indications associated with the pickup signals can be found in Table 2-3
2) The output indications associated with the trip signals can be found in Table 2-4
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End fault protection

A further overcurrent stage is the stub protection. It can however also be used as a normal additional definit
time overcurrent stage, as it functions independent of the other stages.

A stub fault is a short-circuit located between the current transformer set and the line isolator. It is of particular
importance with the 1%/, circuit breaker arrangements.

Busbar A

okl

<
&
O

Feeder 1

_i: IA+1B / Line Isolator 1

E— [1 Stub Fault

cBm X
IBT E_
B ~ Line Isolator 2 \

CBB X

Feeder 2

Busbar B

Figure 2-14 Stub fault at an 1%/£Circuj
L 4

aker arrangement

range between the curren ers |, lg, and the line isolator exists. The circuit breakers CBA and CBC
that carry the short-cir can be tripped without delay. The two sets of current transformers are con-
nected in parallel suchthat the current sum I, + Iz represents the current flowing towards the line isolator.

The stub protecti vercurrent protection which is only in service when the state of the line isolator indi-
catestheo onvia a binary input ,,>I-STUB ENABLE®“. The binary input must therefore be operated

0
BN:I of the isolator. In the case of a closed line isolator, the stub protection is out of service.
infafmation see the next logic diagram.

If a short circuit current 14a mA/s while the line isolator 1 is open, this implies that a fault in the stub
%
ur,

If the stub on stage is to be used as a normal definite time overcurrent stage, the binary input ,,>BLOCK

I-STUB*, should be left without allocation or routing (matrix). The enable input ,,>I-STUB ENABLE“, however,

has to be constantly activated (either via a binary input or via integrated logic (CFC) functions which can be
onfigureﬂby the user.
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Iph> STUB [ 2630] [2631]T Iph STUB

2)>

v 1>>> Pickup L
[IL1
[IL2
[IL3
310> STUB
1>>> Pickup E D)
IE
I>>> TRIP E
7130
[ >BLocK I-sTUB

7131
[l >-sTuB ENABLE

7110
[ >o/cinstTRIP

590

(CLine closure bt

0

T
T

| SOTF Time DELAY [2680]

Furtherg e
Figure 2-15  Logic diagram,of ﬂ%\:l)rotection

h The output indications M with the pickup signals can be found in Table 2-3
?) The output indications assaciated with the trip signals can be found in Table 2-4

Instantaneous trippin fore automatic reclosure
tomaticreclosure must be performed, a quick clearance of the fault before reclosure is usually desirable.

se signal from an external automatic reclosure device can be injected via binary input ,,>0/C

“. The interconnection of the internal auto recloser is performed via an additional CFC logic, which

typically'connects the output signal 2889 ,,AR 1.CycZoneRel* with the input signal ,,>0/C InstTRIP“. Any
stage of the overcurrent protection can thus perform an instantaneous trip before reclosure via the parameter

Telep/BI ....
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Switching onto a fault

To achieve fast tripping of the circuit breaker in the event of an earth fault, the manual CLOSE detection functio
can be used. The time overcurrent protection can then trip three-pole without delay or with a reduced delay.
can be determined via parameter settings for which stage(s) the instantaneous tripping following energi n
applies (see also the logic diagrams Figure 2-12, 2-13 and 2-15).

4

Pickup logic and tripping logic

The pickup signals of the individual phases (or the ground) and of the stages are linked in suchsarway that both
the phase information and the stage which has picked up are output (Table 2-3). \

Table 2-3 Pickup signals of the individual phases

Internal Annunciation Figure Output Annunciation No
I>>PU L1 2-12
I>PU L1 . “
Ip PU L1 2.13 ,OIC Pickup L1 7162
I>>>PU L1 2-15
I>>PU L2 2-12

I>PU L2 - “

Ip PU L2 2.13 ,OIC Picku 7163
I>>> PU L2 2-15

I>> PU L3 212 V

I>PU L3 )

Ip PUL3 2.13 .0IC % 7164
I>>> PU L3 2-15 i
I>>PUE 2-12

I>PUE «

Ip PUE 2.13 o ckup E 7165

I>>> PU E 2-15
I>>PU L1 2-12 \
I>>PU L2 2-12 )
I>>PUL3 2-12 ,OIC PICKUP |>> 7191
I>>PUE 2-12
I>PU L1
I>PU L2 P )
I>PUE
Ip PU L1 3
Ip PU L2 13 )
IpPUL3 2-13 ,OIC PICKUP Ip 7193
IpPUE 2.13
I>>> PU L1 2.15
215 I-STUB PICKUP* 7901
2-15 "
2-15
,OIC PICKUP* 7161

For the tripping signals (table 2-4) the stage which caused the tripping is also output. If the device has the option
to trip single-pole and if this option has been activated, the pole which has been tripped is also indicated in case
ingle-pole tripping (refer also to Section 2.8.1 ,Tripping Logic of the Entire Device").
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Table 2-4 Trip signals of the single phases
Internal Indication Display Output Indication

I>>TRIP L1 2-12

I>TRIP L1 “ “

Ip TRIP L1 2.13 ,O/C TRIP 1p.L1" or ,O/C TRIP L123 15
I>>> TRIP L1 2-15

I>> TRIP L2 2-12

I>TRIP L2 ; ; @213 or
Ip TRIP L2 2.13 ,O/C TRIP 1p.L2“ or ,O/C TRIP L123 7215
I>>> TRIP L2 2-15

I>> TRIP L3 2-12

I>TRIP L3 " " 7214 or
Ip TRIP L3 213 ,OIC TRIP 1p.L3" or ,,O/ 1 7215
I>>> TRIP L3 2-15

I>>TRIP E 2-12

I>TRIP E "

Ip TRIP E 213 ,O/C TRIP L123 7215
I>>> TRIP E 2-15

I>>TRIP L1 2-12

I>> TRIP L2 2-12

I>> TRIP L3 2-12 20IC 221
I>>TRIP E 2-12

I>TRIP L1

I>TRIP L2 “

I> TRIP L3 : P> 7222
I>TRIP E

Ip TRIP L1

Ip TRIP L2 «

Ip TRIP L3 ,O/C TRIP Ip 7223
Ip TRIP E

I>>> TRIP L1

1>>> TRIP L2 "

|>>> TRIP L3 . J-STUB TRIP 7235
I>>> TRIP E

(General TRIP) ,OIC TRIP* 7211

N
Setting Note\&
O

ation of the scope of functions for the device (address 126) the available characteristics were
~Depending on the configuration and the order variant, only those parameters that apply to the se-
eristics are accessible in the procedures described below.

601 Operating Mode you switch time overcurrent protection ON or OFF.

If not alf'stages are required, each individual stage can be deactivated by setting the pickup threshold to «. But
if you set only an associated time delay to « this does not suppress the pickup signals but prevents the timers
fron running.

One or several stages can be set as instantaneous tripping stages when switching onto a fault. This is chosen
during the setting of the individual stages (see below). To avoid a spurious pickup due to transient overcurrents,
the delay SOTF Time DELAY (address 2680) can be set. Typically, the presetting of O is correct. A short delay
can be useful in case of long cables for which high inrush currents can be expected, or for transformers. The
time delay depends on the severity and duration of the transient overcurrents as well as on which stages were
selected for the fast switch onto fault clearance.
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High-current elements I ,,>>, 315>>

The I1>> stages Iph>> (address 2610) and 310>> PICKUP (address 2612) together with the 1> stages or th
I, stages result in a two-stage characteristic. Of course, all three stages can be combined as well. If one stag
is not required, the pickup value has to be set to «. The I>> stages always operates with a defined delayQ

If the 1>> stages are used for instantaneous tripping before the automatic reclosure (via CFC interconnec

the current setting corresponds to the I> or |, stages (see below). In this case only the different delay times are
of interest. The times T Iph>>(address 2611) and T 3I0>> (address 2613) can than be set to 0 or a very
low value, as the fast clearance of the fault takes priority over the selectivity before the automatic recloszre is
initiated. These stages have to be blocked before final trip in order to achieve the selectivity.

For very long lines with a small source impedance or on applications with large reactancesi(e.g sformers,

series reactors), the |>> stages can also be used for current grading. In this case the t beyset in such a
way that they do not pick up in case of a fault at the end of the line. The times can the 0 ortoasmall
value.

When using a personal computer and DIGSI to apply the settings, these can be @ptionally entered as primary
or secondary values. For settings with secondary values the currents will b for the secondary side
of the current transformers.

Calculation Example: @
110 kV overhead line 150 mm?:

s (length) =60 km

R,/s =0.19 Q/km \

Xy/s =0.42 Q/km K
Short-circuit power at the beginning of the line: @

S =25GVA
Current Transformer 600A /5 A

From that the line impedance Z, and the s e impedance Zg are calculated:

Z,/s = \0.192 + 0.422 Q/km = 0.46 Q/®
Z, = 0.46 Q/km - 60 km = 27.66

24
_ (110kV)®
Zs =~ o500 MvA 484
The three-phase fault cur t line end is I opg:
1.1- Uy 1,1-110 kV
| = = ’ = 2150 A
Fend 3.z J3-(4.84 QO +27.66 Q)

%, the following primary setting value is calculated:

1-2150A=2365A

: 2150 A
Sett lue I>> = 1.1 -5A= 19.7A
e mg\fue 500

case of fault currents exceeding 2365 A (primary) or 19.7A (secondary) you can be sure that a short-
t has occurred on the protected line. This fault can immediately be cleared by the time overcurrent pro-
tion.
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Note: the calculation was carried out with absolute values, which is sufficiently precise for overhead lines. Ifithe
angles of the source impedance and the line impedance vary considerably, a complex calculation must.be
carried out.

A similar calculation must be carried out for earth faults, with the maximum earth current occurring at theline
end during a short-circuit being decisive.

The set time delays are pure additional delays, which do not include the operating time (measuring time).

The parameter I>> Telep/BI (address 2614) defines whether the time delays T Iph>> (address 2611) and
T 3I0>> (address 2613) can be bypassed by the binary input ,>0/C InstTRIP“ (Ne 7110) or by the oper-
ational automatic reclosure function. The binary input (if allocated) is applied to all stages ofjthe time overcur-
rent protection. With I>> Telep/BI = YES you define that the |>> stages trip without delay after pickup if the
binary input was activated. For I>> Telep/BI = NO the set delays are alwaysfactive:

If the I>> stage, when switching the line on to a fault, is to trip without delay or with a;short delay, SOTF Time
DELAY (address 2680, see above under margin heading ,General“), the parameter I>> SOTF (address 2615)
is set to YES. Any other stage can be selected as well for this instantaneous tripping.

Overcurrent Stagesl,,>, 31> for definite time overcurrent protection

For the setting of the current pickup value, Iph> (address,2620),4he maximum operating current is most de-
cisive. Pickup due to overload should never occur, since the‘devicesif this operating mode operates as fault
protection with correspondingly short tripping times and not'as overload protection. For this reason, a pickup
value of about 10 % above the expected peak load is‘fecommended for line protection, and a setting of about
20 % above the expected peak load is recommended’for ttansformers and motors.

When using a personal computer and DIGSI to apply the'Settings, these can be optionally entered as primary
or secondary values. For settings with seconda#y,valies the currents will be converted for the secondary side
of the current transformers.

Calculation Example:

110 kV overhead line 150 mm?
maximum transmittable power
Prnax F120'MVA

corresponding to

| max =630 A
Current Transformer, 600A/5A
Safety factor 1.1

With settings in primary quantities the following setting value is calculated:
Set value |># 11 - 630 A=693 A

Withy settings in"secondary quantities the following setting value is calculated:

Setting value 1> = 1.1 -w-5A= 58 A

600 A

The earth current stage 310> (address 2622), shall detect even the smallest earth fault current to be expected.
Far,very small earth currents the earth fault protection is best suited.

The settable time delay T Iph> (address 2621) results from the grading coordination chart defined for the
system.

The time T 310> (address 2623) can normally be set shorter, according to a separate time grading schedule
for earth currents.
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The set times are mere additional delays for the independent stages, which do not include the inherent oper-
ating time of the protection. If only the phase currents are to be monitored, set the pickup value of the earth
fault stage to .

The parameter I> Telep/BI (address 2624) defines whether the time delays T Iph> (address 2621)fand
T 3I0> (address 2623) can be bypassed by the binary input ,,>0/C InstTRIP“. The binary input (if allecat-
ed) is applied to all stages of the time-overcurrent protection. With I> Telep/BI = YES you define that the' 1>
stages trip without delay after pickup if the binary input was activated. For I> Telep/BI = NO the set delays
are always active.

If the I> stage, when switching the line on to a fault, is to trip without delay or with a short delay, SOTF Time
DELAY (address 2680, see above under margin heading ,General“), the parameter I>“80TF¥(address 2625)
is setto YES. We recommend, however, not to choose the sensitive setting for the switch onte,a fault function
as energizing of the line on to a fault should cause a large fault current. It is important t0 avoid.that the selected
stage picks up due to transients during line energization.

Overcurrent Stageslp, 3l for inverse time overcurrent protection with IEC characteristies

76

In the case of time inverse overcurren stages, various characteristics can be selected, depending on the order-
ing version of the device and the configuration (address 126), with IEC chiaractefistics (address 126 Back-Up
0/C =TOC IEC) the following options are available in address 2660 LEC' Curve:

Normal Inverse (inverse, type A according to IEC 60255-3),

Very Inverse (very inverse, type B according to IEC 60255-3);
Extremely Inv. (extremely inverse, type C according to'lEC 60255-3), and
LongTimeInverse (longtime, type B according to IEC 60255-3).

For the setting of the current thresholds Ip> (address 2640) and 3I0p PICKUP (address 2650) the same
considerations as for the overcurrent stages offthe,definite’time protection (see above) apply. In this case, it
must be noted that a safety margin between(the pickup threshold and the set value has already been incorpo-
rated. Pickup only occurs at a current which istiapproximately 10°% above the set value.

The above example shows that the maximum-@xpected operating current may directly be applied as setting
here.

Primary: Set value IP = 630 A,
Secondary: Set value IP = 5.25 A, i'e, (630 A/600 A) X 5 A.

The time multiplier to be set T, Ip Time Dial (address 2642) results from the grading coordination chart
created for the system.

The time multiplier settinig T 3I0p TimeDial (address 2652) can usually be set smaller according to a sep-
arate earth fault gradingyplan/If only the phase currents are to be monitored, set the pickup value of the earth
fault stage to .

In addition to the current*dependent delays, a time fixed delay can be set, if necessary. The settings T Ip Add
(address2646 forphase currents) and T 3I0p Add (address 2656 for earth currents) are in addition to the
time delays résulting from the set curves.

The parameterd (3I0)p Tele/BI (address 2670) defines whether the time delays T Ip Time Dial (ad-
dress 2642), including the additional delay T Ip Add (address 2646), and T 3I0p TimeDial (address
2652), including the additional delay T 3I0p Add (address 2656), can be bypassed by the binary input ,,>0/C
InstTRIP“ (No. 7110). The binary input (if allocated) is applied to all stages of the time-overcurrent protection.
With I(3I0)p Tele/BI = YES you define that the IP stages trip without delay after pickup if the binary input
was activated. For I(3I0)p Tele/BI = NO the set delays are always active.

Ifthe IP stage, when switching the line on to a fault, is to trip without delay or with a short delay, SOTF Time
DELAY (address 2680, see above under margin heading ,General“), the parameter I (310)p SOTF (address
2671) is set to YES. We recommend, however, not to choose the sensitive setting for the switch on to a fault
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function as energizing of the line on to a fault should cause a large fault current. It is important to avoid thatthe
selected stage picks up due to transients during line energization.

Overcurrent Stageslp, 3lyp for inverse time overcurrent protection with ANSI characteristics

In the case of the inverse overcurrent stages, various characteristics can be selected, depending omthe order-
ing version of the device and the configuration (address 126), With the ANSI characteristics (address 126
Back-Up 0/C =TOC ANSI), the following options are available at address 2661 ANSI Curve;

Inverse,

Short Inverse,
Long Inverse,
Moderately Inv.,
Very Inverse,
Extremely Inv. and
Definite Inv..

For the setting of the current thresholds Ip> (address 2640) and 8I0p” PICKUP (address 2650) the same
considerations as for the overcurrent stages of the definite time protection (see above) apply. In this case, it
must be noted that a safety margin between the pickup thresholdhand the set value has already been incorpo-
rated. Pickup only occurs at a current which is approximately,10°% above the set value.

The above example shows that the maximum expegted opetating current may directly be applied as setting
here.

Primary: Set value IP = 630 A,
Secondary: Setting value IP =5.25 A ile" (630 A/600 A) X 5 A.

The time multiplier to be set Time D2al 4TD Ip (address 2643) results from the grading coordination chart
created for the system.

The time multiplier setting TimeDdal, TD3I0p (address 2653) can usually be set smaller according to a sep-
arate earth fault grading plan. If @nly the’phase currents are to be monitored, set the pickup value of the earth
fault stage to .

In addition to the current-dependent delays, a delay of constant length can be set, if necessary. The setting T
Ip Add (address 2646 for phase currents) and T 3I0p Add (address 2656 for earth currents) are in addition
to the time delaysiesulting from the set curves.

The parameter I1(8I0)p4Tele/BI (address 2670) defines whether the time delays Time Dial TD Ip (ad-
dress 2643), includin@ithe additional delay T Ip Add (address 2646), and TimeDial TD3IOp (address
2653), including thesadditional delay T 310p Add (address 2656), can be bypassed by the binary input ,,>0/C
InstTRIPY (NO.7110). The binary input (if allocated) is applied to all stages of the time-overcurrent protection.
With I(8I10)p.Tele/BI = YES you define that the IP stages trip without delay after pickup if the binary input
was activated. For I(3I0)p Tele/BI = NO the set delays are always active.

Ifthe'IP stage, when switching the line on to a fault, is to trip without delay or with a short delay, SOTF Time
DELAY,(address 2680, see above under margin heading ,General“), the parameter I (310)p SOTF (address
2671) is set to YES. We recommend, however, not to choose the sensitive setting for the switch on to a fault
function as energizing of the line on to a fault should cause a large fault current. It is important to avoid that the
selected stage picks up due to transients during line energization.

Additional stage |,,>>>

When using the I>>> stage as a stub protection, the pickup values Iph> STUB (address 2630) and 310>
STUB (address 2632) are mostly not critical since the protection is only to be active when the line isolator is
open where each current should be a fault current. With a 11/, circuit breaker arrangement, however, it is pos-
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sible that high short circuit currents flow from busbar A to busbar B or to feeder 2 via the current transformers.
These currents could cause different transformation errors in the two current transformer sets |, and |g, espe-
cially in the saturation range. The protection should therefore not be set unnecessarily sensitive. If the minimum
short circuit currents on the busbars are known, the pickup threshold Iph> STUB is set somewhat (approxs
10 %) below the minimum two-phase short circuit current, 310> STUB is set below the minimum single-phase
current. If only the phase currents are to be monitored, set the pickup value of the earth current stage to o

The times T Iph STUB (address 2631) and T 3I0 STUB (address 2633) are set to 0 for this application to
prevent the protection from operating while the line isolator is closed.

If this stage is applied differently, similar considerations as for the other overcurrent stages apply:

The parameter I-STUB Telep/BI (address 2634) defines whether the time delays T Iph STUB (address
2631)and T 3I0 STUB (address 2633) can be bypassed by the binary input ,,>0/C IASETRIP“. The binary
input (if allocated) is applied to all stages of the time-overcurrent protection. With I-STUB Telep/BI = YES
you define that the |>>> stages trip without delay after pickup if the binary input was,activated. For I-STUB
Telep/BI = NO the set delays are always active.

If the 1>>> stage, when switching the line on to a fault, is to trip without delay 0rwith a'short delay, SOTF Time
DELAY (address 2680, see above under margin heading ,General“), the parameter I-STUB SOTF (address
2635) is set to YES. If using the stub protection, then set to NO as the efféet of'this protection function only
depends on the position of the isolator.

2.3.4  Settings
The table indicates region-specific presettings. Column @ (configuration) indicates the corresponding second-
ary nominal current of the current transformer.
Addr. Parameter C Setting @ptions Default Setting Comments
2601 Operating Mode ON ON Operating mode
OFF
2610 Iph>> 1A | 0.10 .. 25100.A; % 2.00 A Iph>> Pickup
5A | 0.50.. 125,00 A; 10.00 A
2611 T Iph>> 0.00 .. 30.00 sec; w 0.30 sec T Iph>> Time delay
2612 310>> PICKUP 1A 0105 ..25.00 A; 0.50 A 310>> Pickup
5A 0.25 .. 125.00 A; © 250 A
2613 T 310>> @00 .. 30.00 sec; o 2.00 sec T 310>> Time delay
2614 I>> Telep/BI NO YES Instantaneous trip via Tele-
YES prot./Bl
2615 I>> SOTF NO NO Instantaneous trip after
YES SwitchOnToFault
2620 Iph> 1A 0.10 .. 25.00 A; © 1.50 A Iph> Pickup
5A 0.50 .. 125.00 A; 7.50 A
2621 T Iph> 0.00 .. 30.00 sec; © 0.50 sec T Iph> Time delay
2622 310> 1A | 0.05..25.00 A; 0.20 A 310> Pickup
5A 0.25..125.00 A; © 1.00 A
2623 310> 0.00 .. 30.00 sec; 2.00 sec T 310> Time delay
2624 I> Telep/BI NO NO Instantaneous trip via Tele-
YES prot./Bl
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Addr. Parameter C Setting Options Default Setting Comments
2625 I> SOTF NO NO Instantaneous trip ¢
YES SwitchOnToFault
2630 Iph> STUB 1A | 0.10..25.00 A; 150 A Iph> STUB Pickup
5A 0.50 .. 125.00 A; 7.50 A
2631 T Iph STUB 0.00 .. 30.00 sec; w 0.30 sec T Iph STUB Ti;ne delay
2632 310> STUB 1A 0.05..25.00 A; 0.20 A 310>:STUB Pickup
5A | 0.25..125.00 A; « 1.00 A
2633 T 310 STUB 0.00 .. 30.00 sec; « 2.00 sec T STUB Time delay
2634 I-STUB Telep/BI NO NO ntaneous trip via Tele-
YES t./BI
2635 I-STUB SOTF NO NO Instantaneous trip after
YES SwitchOnToFault
2640 Ip> 1A 0.10..4.00 A; o A Ip> Pickup
5A 0.50 .. 20.00 A; ©
2642 T Ip Time Dial 0.05 .. 3.00 sec; «© 0 T Ip Time Dial
2643 Time Dial TD Ip 0.50 .. 15.00 ; 0 Time Dial TD Ip
2646 T Ip Add 0.00 .. 30.00 sec 0.00 sec T Ip Additional Time Delay
2650 310p PICKUP 1A 0.05..4.00 A; o A 310p Pickup
5A 0.25 .. 20.00 A oA
2652 T 310p TimeDial 0.50 sec T 310p Time Dial
2653 TimeDial TD3I0p 5.00 Time Dial TD 310p
2656 T 310p Add 0. 0.00 sec T 310p Additional Time
Delay
2660 IEC Curve (o] verse Normal Inverse IEC Curve
Vi
EXtremely Inv.
gTimelnverse
2661 ANSI Curve Inverse Inverse ANSI Curve
Short Inverse
Long Inverse
Moderately Inv.
Very Inverse
Extremely Inv.
Definite Inv.
2670 I(310)p Te NO NO Instantaneous trip via Tele-
YES prot./Bl
2671 I3l F NO NO Instantaneous trip after
YES SwitchOnToFault
2680 0.00 .. 30.00 sec 0.00 sec Trip time delay after SOTF

SO’TF Time DELAY
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2.3.5 Information List
No. Information Type of In- Comments
formation
7104 >BLOCK O/C I>> SP >BLOCK Backup OverCurrent |>>
7105 >BLOCK O/C I> SP >BLOCK Backup OverCurrent 1>
7106 >BLOCK O/C Ip SP >BLOCK Backup OverCurrent Ip
7110 >0/C InstTRIP SP >Backup OverCurrent InstantaneousTrip
7130 >BLOCK I-STUB SP >BLOCK I-STUB
7131 >|-STUB ENABLE SP >Enable I-STUB-Bus function
7151 O/C OFF ouT Backup O/C is switched OFF
7152 O/C BLOCK ouT Backup O/C is BLOCKED
7153 O/C ACTIVE ouT Backup O/C is ACTIVE
7161 O/C PICKUP ouT Backup O/C PICKED UP
7162 O/C Pickup L1 ouT Backup O/C PICKUP L1
7163 O/C Pickup L2 ouT Backup O/C PICKUP L2
7164 O/C Pickup L3 ouT Backup O/C PICKUP L3
7165 O/C Pickup E ouT Backup O/C PICKUP EARTH
7171 O/C PUonly E ouT Backup O/€ Pickup - Only EARTH
7172 O/C PU 1p. L1 ouT Backup O/C*Rickup™>Only L1
7173 O/C Pickup L1E ouT Backup Q/G,Pickup L1E
7174 O/C PU 1p. L2 ouT Backup©/C Pickup - Only L2
7175 O/C Pickup L2E ouT Backtip,O/CyPickup L2E
7176 O/C Pickup L12 ouT Backup Q/C Pickup L12
7177 O/C Pickup L12E ouT Backup O/C Pickup L12E
7178 O/C PU 1p. L3 ouT Backup O/C Pickup - Only L3
7179 O/C Pickup L3E ouT Backup O/C Pickup L3E
7180 O/C Pickup L31 (0]8)) Backup O/C Pickup L31
7181 O/C Pickup L31E ouT Backup O/C Pickup L31E
7182 O/C Pickup L23 OouT Backup O/C Pickup L23
7183 O/C Pickup L23E OuUT Backup O/C Pickup L23E
7184 O/C Pickup L123 QuT Backup O/C Pickup L123
7185 O/C PickupL123E ouT Backup O/C Pickup L123E
7191 O/C PICKUP I>> ouT Backup O/C Pickup I>>
7192 O/C PICKUP I> ouT Backup O/C Pickup I>
7193 O/C PICKUP Ip ouT Backup O/C Pickup Ip
7201 I-STUB PICKUP ouT O/C I-STUB Pickup
7211 O/C TRIR ouT Backup O/C General TRIP command
7212 O/C TRIP 1pfL1 ouT Backup O/C TRIP - Only L1
7213 O/C TRIP1p.L2 ouT Backup O/C TRIP - Only L2
7214 O/C TRIP 1p.L3 ouT Backup O/C TRIP - Only L3
7215 O/C TRIP,L123 ouT Backup O/C TRIP Phases L123
7221 Q/C TRIP I>> ouT Backup O/C TRIP I>>
7222 O/C TRIP I> ouT Backup O/C TRIP I>
7223 Q@/CTRIP Ip ouT Backup O/C TRIP Ip
7235 I-STUB TRIP ouT O/C I-STUB TRIP
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2.4 Synchronism and voltage check (optional)

Synchronism and voltage check (optional)

The synchronism and voltage check function ensures, when switching a line onto a busbar, that the_stability of
the network is not endangered. The voltage of the feeder to be energized is compared to that of the busbar to
check conformances in terms of magnitude, phase angle and frequency within certain tolerances @ptionally,
deenergization of the feeder can be checked before it is connected to an energized busbar (or vice versa).

The synchronism check can either be conducted only for automatic reclosure, only for manual clesure (this in-
cludes also closing via control command) or in both cases. Different close permission (release) criteria can also
be programmed for automatic and manual closure.

Synchro check is also possible without external matching transformers if a power trapsformer is located
between the measuring points.

Closing is released for synchronous or asynchronous system conditions. Inithe latter case, the device deter-
mines the time for issuing the close command such that the voltages are identicakthe instant the breaker poles
make contact.

Functional Description

For comparing the two voltages, the synchronism ¢heck uses the voltages U, and Ugy,. If the voltage trans-
formers for the protective functions (Ug,) are connected,to the feeder side, U,,, has to be connected to a
busbar voltage.

If, however, the voltage transformers for the protective functions U, are connected to the busbar side, U,
has to be connected to a feeder voltages

U,,, can be any phase-to-earth or phase-t0-phase voltage (see Section 2.1.3.1 margin heading Voltage Con-
nection).

Busbar

/1/\, . Line
|

P % Usy1

SIPROTEC

N D AR Control Switch

Usy2r TTToTT T
Control

O [ [ (nterface)

Figure 2-16 Synchronism check on closing - example

If a power transformer is located between the feeder voltage transformers and the busbar voltage transformers
(Figure 2-17), its vector group can be compensated for by the 7VK61 relay, so that no external matching trans-
formers are necessary.
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Busbar Transformer
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Figure 2-17 Synchronism check across a transformer - example

The synchronism check function in the 7VK61 usually operates in conjunctionwith the integrated automatic
reclose, manual close, and the control functions of the relay. It is also pgssible,to'employ an external automatic
reclosing system. In such a case signal exchange between the dévices is accomplished via binary inputs and
outputs (see Figure 2-18).

When closing via the integrated control function, the configured ifterloeking conditions may have to be verified
before checking the conditions for synchronism. After the Synchr@mism check grants the release, the interlock-
ing conditions are not checked a second time.

Furthermore, switching is possible with synchronous or.asynehronous system conditions or both. Synchronous
switching means that the closing command is issued as/s@en as the criticial values (voltage magnitude differ-
ence AR maxVolt.Diff (address 3511) or MCamaxVolt.Diff (address 3531), angle difference AR
maxAngleDiff (address 3513) or MC maxAngleDiff (address 3533) and frequency difference AR
maxFreq.Diff (address 3512) or MC maxFreq.Diff (address 3532) lie within the set tolerances. For
switching under asynchronous system conditions;ithe device calculates the correct time of the closing
command from the angle difference AR maxAngleDiff (address 3513) or MC maxAngleDiff (address
3533) and the frequency difference AR{ maxFreq.Diff(address 3512) or MC maxFreq.Diff (address
3532) so that the angle difference ofithe veltages (between bushar and feeder) is nearly 0° the instant the
circuit breaker primary contacts make contact. For this purpose, the device must be informed of the operating
time of the circuit breaker for closing. Différent frequency limit thresholds apply to switching under synchronism
and asynchronous conditionssIf closing is permitted exclusively under synchronous system conditions, the fre-
quency difference limit forthis condition can be set. If closing is permitted under synchronous as well as under
asynchronous system conditionsga frequency difference below 0.01 Hz is treated as a synchronous condition,
a higher frequency differencelvalue can then be set for closing under asynchronous system conditions.

Additional functions’are described in the section with the margin heading ,,Operating Modes".

The synchro checkifunction only operates when it is requested to do so. Various possibilities exist for this pur-
pose:

» MeaSuring request from the internal automatic reclosure device. If the internal automatic reclosing function
is set aceerdingly (one or more reclosing attempts set to synchronism check, see also Section 2.2.2), the
measuring request is accomplished internally. The release conditions for automatic reclosing apply (param-
eter AR...).

s Request to execute a check synchronism measurement from an external automatic reclosure device. The

measuring request must be activated via the binary input ,>Sync. Start AR“ (no. 2906). The release
conditions for automatic reclosing apply (parameter AR...).
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« Measuring request from the manual CLOSE detection. The manual CLOSE detection of the central function
control (Section 2.8.1) issues a measuring request provided that this was configured in the power system
data 2 (Section 2.1.5.1, address 1151). This requires that the device is informed of the manual clasing via
binary input ,>Manual Close“ (no. 356). The release conditions for manual closure apply (parameter
MC...).

* Request to execute a check synchronism measurement from an external closing command. Binaryfinput
»>Sync. Start MC“ FNo. 2905 fulfills this purpose. Unlike the ,,>Manual Close* (see previous para-
graph), this merely affects the measuring request to the synchronism check function, but not other integrated
manual CLOSE function such as instantaneous tripping when switching onto a fault(e.g. accelerated trip-
ping of a time overcurrent stage). The release conditions for manual closure apply.

« Measuring request from the integrated control function via control keys or via the'serialinterface using DIGSI
on a PC or from a control centre. The release conditions for manual closureg@pply (parameter MC...).

The synchronism-check function gives permission for passage ,,Sync. release“/(No. 2951) of the closing
command to the required function. Furthermore, a separate closing commandiis, available as output indication
»Sync.CloseCmd“ (No. 2961).

The check of the release conditions is limited by an adjustable synchronots, monitoring time T-SYN.
DURATION. The configured conditions must be fulfilled within this timeaif they are not, the synchronism will not
be checked. A new synchronism check sequence requires a new request.

The device generates messages if, after a request to check'synchrenism, the conditions for release are not
fulfilled, i.e. if the absolute voltage difference AR maxVolt.Diffor. MC maxVolt.Diff, frequency difference
AR maxFreq.Diff or MC maxFreq.Diff or angle'difference AR maxAngleDiff or MC maxAngleDiff
lie outside the permissible limit values. A preconditionffor these indications is that voltages within the operating
range of the relay are available. When a closing cammandsoriginates from the integrated control function and
the conditions for synchronism are not fulfilled, the'e@emmand is cancelled, i.e. the control function outputs ,CO-
“ (refer also to Section 2.10.1).
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[Udiff> Usy2<Usy1
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2.4 Synchronism and voltage check (optional)

Continued from Previous Figure Continued from()Previous Figure
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Figure 2-18  Syn

Operating modes

The clo

2932
) : (Sync. BLOCK )
L 4
chro chec‘K

sin ck for automatic reclosing is possible in one of the following operating modes:

set limits.

AR N Released at synchronism, that is when the critical values AR
maxVolt.Diff, AR maxFreq.Diff, AR maxAngleDiff are within the
AR U <

Usy2> Released if measuring point Usyl< is de-energised and the measuring point
Usy2> is energised.

AR’Usy1 >Usy2< Released if measuring point Usy1> is energised and the measuring point
Usy2< is de-energised.
AR Usyi<Usy2< Released if measuring point Usyl< is de-energised and the measuring point
Usy2< is also de-energised.
AR OVERRIDE Released without any check.
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The closing check for manual reclosing is possible in one of the following operating modes:

MC SYNCHR

MC Usyi1< Usy2>

MC Usy1> Usy2<

MC Usyi1< Usy2<

MC OVERRIDE

Released at synchronism, that is when the critical values MC
maxVolt.Diff, MC maxFreq.Diff, MC maxAngleDiff are within the
set limits.

Released if measuring point Usyl< is de-energised and the measuring point
Usy2> is energised.

Released if measuring point Usyl> is energised and the measuring point
Usy2< is de-energised.

Released if measuring point Usyl< is de-energised af@ithe measuring point
Usy2< is also de-energised.

Released without any check.

Each of these conditions can be enabled or disabled individually; combinations,aretalso possible, e.g. release
if AR Usy1<Usy2> or AR Usy1>Usy2< are fulfilled. Combination of AR OVERRIDE with other parameters is,
of course, not reasonable (see also Figure 2-18).

The release conditions can be configured individually for automatic,recl@sing arfor manual closing or for closing
via control commands. For example, manual closing and control €losing ‘¢an be allowed in cases of synchro-
nism or dead line, whilst, before an automatic reclose attempt dead line cenditions are only checked at one line
end and after the automatic reclose attempt only synchronismyatthe,other end.

Dead-line closing

To release the closing command to couple a dead oyérhead line to a live busbar, the following conditions are

checked:

* Is the feeder voltage below the set value DeadVolt. Thr.?

« Is the busbar voltage above the setting,valuefLive Volt. Thr. but below the maximum voltage Umax?

« Is the frequency within the permitted operating range fy = 3 Hz?

After successful check the closing command isyreleased.

Corresponding conditions apply whén switehing a live line onto a dead busbar or a dead line onto a dead

busbar.

Closing under synchronous systemy¢onditions

Before releasing a closing'command at synchronous conditions, the following conditions are checked:

 |s the busbar voltageyabove the setting value Live Volt. Thr. but below the maximum voltage Umax?

« Is the feeder vgltage above the setting value Live Volt. Thr. but below the maximum voltage Umax?

* Isthe voltage, differemce |Ug,; — Uy | within the permissible tolerance AR maxVolt.Diff or MC

maxVolt.Diff2

* Are the two freguencies f,, and f , within the permitted operating range fy + 3 Hz?

* Does the'frgquency difference [f,,; — fsy,| lie within the permissible tolerance AR maxFreq.Diff or MC

maxFreq.Diff?

* Isthe angle difference |pgy; — ¢5o| Within the permissible tolerance AR maxAngleDiff or MC

maxAngleDiff?

Taxcheck whether these conditions are fulfilled for a certain minimum time, you can set this minimum time as T

SYNC - STAB. Checking the synchronism conditions can also be confined to the a maximum monitoring time T -
SYN. DURATION. This implies that the conditions must be fulfilled within the time T-SYN. DURATION for the
duration of T SYNC-STAB. This the case, the closing release is granted.
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Closing under asynchronous system conditions

Before releasing a closing command at asynchronous conditions, the following conditions are checked:
 Is the busbar voltage above the setting value Live Volt. Thr. but below the maximum voltage'Umax?
« Is the feeder voltage above the setting value Live Volt. Thr. but below the maximum voltage Umax?

* Isthe voltage difference |Ug,; — U | within the permissible tolerance AR maxVolt.Diff or MC
maxVolt.Diff?

* Are the two frequencies fy, and fy , within the permitted operating range fy + 3 Hz?
* Does the frequency difference [fg,, — f5y,| lie within the permissible tolerance AR maxFreq.Diff or MC
maxFreq.Diff?

When the check has been terminated successfully, the device determines the nexisynehronizing time from the
angle difference and the frequency difference. The close command is issued at synchrenization time minus the
operating time of the circuit breaker.

Measured Values

The measured values of the synchronism check are displayed in separate boxes for primary and secondary
measured values and percentages.

The following is displayed:

* Value of reference voltage U,

* Value of the voltage to be synchronized Uy,
 Frequency values f,,; and fg,

- Differences of voltage, frequency and angle between U, and U .

The primary measured values of the synchrofism¢heck are summarized in one of the preset default displays
(see Appendix A.4).

2.4.2 Setting Notes

Preconditions

When setting the genefal power system data (Power system data 1, refer to Section 2.1.3.1) a number of pa-
rameters regarding thegneasured quantities and the operating mode of the synchronism check function must
be applied.

This concerns the following parameters:

203 Unom PRIMARY primary rated voltage of the voltage transformers of the protective functions
(phase-to-phase) in kV, measuring point Ug,,;

204 Unom ‘SECONDARY secondary rated voltage of the protective functions (phase-to-phase) in V,
measuring point Uy ,;

21044 transformer Voltage measuring input U, must be set to Usy2 transf.;

212 Usy2 connection voltage connection of measuring point Uy, (e.9. Uy, 5),

214 ¢ Usy2-Usy1l phase displacement between the voltages U, , and U, if a transformer is
switched in between;

215 Usy1/Usy2 ratio ratio between the secondary voltage U, and voltage Uy, under nominal
condition;
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230 Rated Frequency the operating range of the synchronism check refers to the nominal frequen-
cy of the power system (fy £ 3 Hz);

1103 FullScaleVolt. Nominal operational voltage of the primary power system (phase-phase) in
kv;

and, if closing at asynchronous system conditions is allowed,

239 T-CB close the closing time of the circuit breaker.

A

WARNING!

Closing at Asynchronous System Conditions!

Closing under asynchronous system conditions requires the closing time of the circuit,breaker to be set cor-
rectly in the Power System Data 1 (address 239).

Otherwise, faulty synchronization may occur.

General

88

The synchronism check can only operate if it has been set to Enabled,andparameter U4 transformer (ad-
dress 210) to Usy2 transf. during configuration of the device scope (address 135).

The measured values of synchronism check (636 ,Udiff is%; 63%,,Usy1=", 638 ,,Usy2=", 647 ,F-diff=",
649 ,F-sy1 =“ 646 ,F-sy2 =“and 648 ,,pdif=%) areonlysavailable if the synchronism check is in service.

Different interrogation conditions can be parameterized for automatic reclosure on the one hand and for manual
closure on the other hand. Each closing command ig'considered a manual reclosure if it was initiated via the
integrated control function or via a serial interfaces

The general limit values for synchronism chégk are set at address 3501 to 3508. Additionally, addresses 3510
to 3519 are relevant for automatic reclostise, addresses 3530 to 3539 are relevant for manual closure. More-
over, address 3509 is relevant for closure viatthe integrated control function.

The complete synchronism check functionds switched ON or OFF in address 3501 FCT Synchronism. If
switched off, the synchronism checksoesinotverify the synchronization conditions and release is not granted.
You can also setON:w/o CloseCmd: the CLOSE command is in this case not included in the common device
alarm ,Relay CLOSE“ (No.51Q), butthe alarm ,,Sync.CloseCmd“ (No. 2961) is issued.

Address 3502 Dead Volt, “Thr. indicates the voltage threshold below which the feeder or the busbar can
safely be considered de-energisedy(for checking a de-energised feeder or busbar). The setting is applied in
Volts secondary. This valu€e can'be entered as a primary value when parameterising with a PC and DIGSI. De-
pending on the VT connectionthese are phase-to-earth voltages or phase-to-phase voltages.

Address 3503 Live Yolt. Thr. indicates the voltage above which the feeder or busbar is regarded as being
definitely enérgised{(for energised line or busbar check and for the lower limit of synchronism check). It must
be set beléw the minimum operational undervoltage to be expected. The setting is applied in volts secondary.
This valte caft be entered as a primary value when parameterising with a PC and DIGSI. Depending on the
connectionfof thefvoltages these are phase-to-earth voltages or phase-to-phase voltages.

The maximum permissible voltage for the operating range of the synchronism check function is set in address
3504 Umax. The setting is applied in Volts secondary. This value can be entered as a primary value when pa-
rameterising with a PC and DIGSI. Depending on the VT connection these are phase-to-earth voltages or
phase-to-phase voltages.

Verification of the release conditions via synchronism check can be limited to a configurable synchronous mon-
ftoring time T-SYN. DURATION (address 3507). The configured conditions must be fulfilled within this time. If
not, closure will not be released. If this time is set to o, the conditions will be checked until they are fulfilled or
the measurement request is cancelled.
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For switching under non-asynchronous conditions, you can also set a delay T SYNC-STAB (address 3508)
during which the voltage conditions must at least be satisfied before closing is released.

Synchronism conditions for automatic reclosure

Addresses 3510 to 3519 are relevant to the check conditions before automatic reclosure of the circuit.breaker.
When setting the parameters for the internal automatic reclosing function (Section 2.2.2), it is decided with
which automatic reclosing cycle synchronism and voltage check should be carried out.

Address 3510 Op.mode with AR determines whether closing under asynchronoussystem conditions is
allowed for automatic reclosure. Set this parameter towith T-CB close to allew asya¢hronous closing; the
relay will then consider the circuit breaker closing time before determining the corregtinstant for the close com-
mand. Remember that closing under asynchronous system conditions is allowe@%nly ifthe circuit breaker
closing time is set correctly (see above under ,Preconditions®)! If you wish to permitiautomatic reclosure only
under synchronous system conditions, set this addresstow/o T-CB cloSe.

The permissible difference between the voltages is set in address 3511 AR, maxVolt.Diff. The setting is
applied in Volts secondary. This value can be entered as a primary valueywhen parameterising with a PC and
DIGSI. Depending on the VT connection these are phase-to-earth VQltages‘or phase-to-phase voltages.

The permissible frequency difference between the voltages is set in‘address 3512 AR maxFreq.Diff, the
permissible phase angle difference in address 3513 AR maxAngleDiff.

The further release conditions for automatic reclosing,are setat@addresses 3515 to 3519.
The following addresses mean:

3515 AR SYNC-CHECK both measuringgpoints Uy, ; and U, must be energised (Live Volt.
Thr., address '3803); the synchronism conditions are checked, i.e. AR
maxVolt.Diff (address 3511), AR maxFreq.Diff (address 3512) and
AR maxAngleDiff (address 3513). This parameter can only be altered
with’DIGSI under Additional Settings;

3516 AR Usyi<Usy2> the measuring point Uy ; must be de-energised (Dead Volt. Thr.,
address8502), measuring point Uy , must be energised (Live Volt.
Thr ., "address 3503) ;

3517 AR Usyi1>Usy2< the measuring point Ug,; must be energised (Live Volt. Thr., address
8503), measuring point Uy, must be de-energised (Dead Volt. Thr.,
address 3502);

3518 AR Usyi<Usy2< both measuring points Uy ; and U, must be de-energised (Dead Volt.
Thr., address 3502);

3519 AR OVERRIDE automatic reclosure is released without any check.

The five possible felease conditions are independent from each other and can be combined.

Synchronism gonditiensfor manual closure and control command

Addresses 8530 to 3539 are relevant to the check conditions before manual closure and closing via control
commangd of the circuit breaker. When setting the general protection data (Power System Data 2, Section
2.1.5.1)it was already decided at address 1151 whether synchronism and voltage check should be carried out
before manual closing. With the following setting in address MAN. CLOSE =w/o Sync-check, no checks are
petformed before manual closing.

For commands through the integrated control (local, DIGSI, serial interface), address 3509 SyncCB deter-
mines whether synchronism checks will be performed or not. This address also informs the device to which
switching device of the control the synchronising request refers. You can select from the switching devices
which are available for the integrated control. Choose the circuit breaker to be operated via the synchronism
check. This is usually the circuit breaker which is operated in case of manual closing or automatic reclosure. If
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you set SyncCB = none here, a CLOSE command via the integrated control will be carried out without syn-
chronism check.

Address 3530 Op.mode with MC determines whether closing under asynchronous system conditions is
allowed for manual closing or reclosure via control command. Set this parameter towith T-CB closefto
allow asynchronous closing; the relay will then consider the circuit breaker closing time before determining,the
correct instant for the close command. Remember that closing under asynchronous system conditions is
allowed only if the circuit breaker closing time is set correctly (see above under ,Preconditions)! If you wish to
permit manual closure or closing via control command only under synchronous system conditions, set this
addresstow/o T-CB close.

The permissible difference between the voltages is set in address 3531 MC maxVolt.Diff The setting is
applied in Volts secondary. This value can be entered as a primary value when parameterisiag with a PC and
DIGSI. Depending on the VT connection these are phase-to-earth voltages or phase/#o-phase Vvoltages.

The permissible frequency difference between the voltages is set at address 3532MC maxFreq.Diff, the
permissible phase angle difference at address 3533 MC maxAngleDiff.

The further release conditions for manual reclosing or reclosure via control commandare set under addresses
3535 to 3539.

The following addresses mean:

3535 MC SYNCHR both measuring points Uy, and\Uy,, must’be energised (Live Volt.
Thr., address 3503); the synchrenism conditions are checked i.e. MC
maxVolt.Diff (address353MnME maxFreq.Diff (address 3532) and
MC maxAngleDiff (address8533). This parameter can only be altered in
DIGSI at Display AdditionalSettings;

3536 MC Usyi< Usy2> the measuring pointgbls . Must be de-energised (Dead Volt. Thr.,
address 3502), meaguring point Uy , must be energised (Live Volt.
Thr., addressi8503) ;

3537 MC Usyi1> Usy2< the measuringgpoint Ug,; must be energised (Live Volt. Thr., address
3503), measuting point Uy, must be de-energised (Dead Volt. Thr.,
address, 3502);

3538 MC Usyi< Usy2< bothimeasuring points Uy ; and U, must be de-energised (Dead Volt.
Thr., address 3502);

3539 MC OVERRIDE manual closing or closing via control command is released without any
check.

The five possible release ¢onditions are independent from each other and can be combined.

Note

The closing functigns of the device issue individual output indications for the corresponding close command.
Be sure thatthe output indications are assigned to the correct output relays.

No. 28514,,AR ,CLOSE Cmd. “ for CLOSE via command of the automatic reclosure,
No. 562°3Man.Close Cmd“ for manual CLOSE via binary input,

No. 2961 ,,Sync.CloseCmd“ for CLOSE via synchronism check (not required if synchronism check releases
the other CLOSE commands),

No. 7329 ,,CB1-TEST close“ for CLOSE by circuit breaker test,
additionally CLOSE command via control, e.g. ,Brk Close*“.

No. 510 ,,Relay CLOSE“ general CLOSE command. It comprises all CLOSE commands described above.
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Notes on the Information List

The most important information of the device is briefly explained in so far as it cannot be interpreted i |-
lowing information lists or described in detail in the foregoing text.

Binary input which enables direct initiation of the synchronism check with setting parameters for manual close.
This initiation with setting parameter for manual close has always precedence if binary inputs ,,>Sync. Start
MC* (No. 2905) and ,,>Sync. Start AR“ (No. 2906, see below) are activated at t time.

N

»>Sync. Start AR“ (No 2906)
Measuring request from an external automatic reclosure device. The paral rs nchronism check set for

automatic reclosure are valid here.

,Sync. req.CNTRL (No 2936) Q

Measurement request of the control function; this request s e n event-triggered basis and only gen-
erated if the control issues a measurement request.

,>Sync. Start MC* (No.2905)

»Sync. release“ (No 2951) x
Release signal to an external automatic reclosur@ ;
Connections

The 7VK61 provides three voltage i connection of the reference voltage U, and one voltage input for
the voltage Uy, to be synchronizeg ( xample in Figure 2-19). If the connection is to all three phases, the
phase-to-earth voltages are always d for Ug,, whereas all connection types (phase-to-earth, phase-

to-phase) are allowed for the sin ase connection of Ug,. The latter holds also for the voltage Uy, to be

synchronized. If the connection Uy, differ with regard to the phase angle, parameter 214 ¢ Usy2-
Usy1 is to be set to adjust t
L 4

0

Connection, multiple-phase g\

s are connected to all three phases, parameter 106 is setto VT CONNECTION =

If the phase-to-eal
3phase during 0 n. The following figure shows a connection example. In this example, the phase-to-
gl

earth voltage U s the voltage to be synchronized. Accordingly, Usy2 connection = L17-E must be se-
lected for rx@ 2 so that corresponding voltages will be compared.

%
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L1

uL1 < ’
v

Flush Mounted/Cubicle

UL1
v UL2V L riz) U2
I_r\/\r\(\_<
UL3
‘ L/YW\_<
u A

v v VY
Figure 2-19 Example of a three-phase phase-to-earth c

Connection, single-phase \

92

If only a single-phase voltage is available as referen sy1» parameter106 is set to VT CONNECTION
= 1phase during configuration. If this type of connecti sed, the reference voltage Uy, must always be

connected to the voltage input U, ; of the 7V ardless of the phase actually used at the primary voltage
transformer. In this case, parameter 212 wi den since only two voltages are available. As the example
in the following figure shows, the referen I U, does not necessarily have to assume the same phase
e

angle as the voltage U, to be synchronized. ference voltage on primary side is UL2-E, the voltage to
be synchronized on primary side is UL ecessary phase-angle adjustment is here accomplished via
parameter 214 ¢ Usy2-Usy1. Sho I e amplitudes of the two voltages differ from each other, param-
e

eter 215 Usy1/Usy2 ratiocanpes djust them.
L 4

Q
o
&

L 4
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L1

L2

L3

uL2 |,

v v VY
Figure 2-20

UL3

(Any Voltage)

UL1

Example of a single-phase phase-to

2.4.3  Settings
Addresses which have an appended "Ax changed with DIGSI, under Additional Settings.
Addr. Parameter Settin ns Default Setting Comments
3501 FCT Synchronism ON Synchronism and Voltage Check
function
3502 Dead Volt. Thr. 5V Voltage threshold dead line / bus
3503 Live Volt. Thr. 90V Voltage threshold live line / bus
3504 Umax 110 V Maximum permissible voltage
3507 T-SYN. DURATIO .. 600.00 sec; © 1.00 sec Maximum duration of synchro-
nism-check
3508 T SYNC-ST 0.00 .. 30.00 sec 0.00 sec Synchronous condition stability
timer
3509 Syn (Setting options depend None Synchronizable circuit breaker
on configuration)
3510 de AR with T-CB close w/o T-CB close Operating mode with AR
w/o T-CB close
3511 AR maxVolt.Diff 1.0..60.0V 20V Maximum voltage difference
351 AFQnaxFreq.Diff 0.03..2.00 Hz 0.10 Hz Maximum frequency difference
3 AR maxAngleDiff 2..80° 10° Maximum angle difference
AR SYNC-CHECK YES YES AR at Usy2>, Usy1>, and Synchr.
NO
6 AR Usyl<Usy2> YES NO AR at Usyl< and Usy2>
NO
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Addr. Parameter Setting Options Default Setting Comments

3517 AR Usy1>Usy2< YES NO AR at Usy1> and Usy2<
NO

3518 AR Usyl<Usy2< YES NO AR at Usyl< and Usy2<
NO

3519 AR OVERRIDE YES NO Override of any check before AR
NO

3530 Op.mode with MC with T-CB close w/o T-CB close Operating mode with Man.ClI
w/o T-CB close

3531 MC maxVolt.Diff 1.0..60.0V 20V Maximum voltageydifference

3532 MC maxFreq.Diff 0.03..2.00 Hz 0.10 Hz Maximum(frequency difference

3533 MC maxAngleDiff 2..80° 10° Maximumiangle difference

3535A | MC SYNCHR YES YES MapuahClese at Usy2>, Usy1>,
NO and Synchr

3536 MC Usyl< Usy2> YES NO Manual Close at Usyl< and
NO Usy?2>

3537 MC Usy1> Usy2< YES NO Manual Close at Usy1> and
NO Usy2<

3538 MC Usyl< Usy2< YES NO Manual Close at Usyl< and
NO Usy2<

3539 MC OVERRIDE YES NO Override of any check before
NO Man.Cl

2.4.4 Information List

No. Information Typ€ ofin- Comments
formation

2901 >Sync. on SP >Switch on synchro-check function

2902 >Sync. off SP >Switch off synchro-check function

2903 >BLOCK Sync. SP >BLOCK synchro-check function

2905 >Sync. Start MC SP >Start synchro-check for Manual Close

2906 >Sync. Start AR SP >Start synchro-check for AR

2907 >Sync. synch SP >Sync-Prog. Live bus / live line / Sync

2908 >Usyl1>Usy2< SP >Sync-Prog. Usy1>Usy2<

2909 >Usyl<Usy2> SP >Sync-Prog. Usyl<Usy2>

2910 >Usyl<Ugy2< SP >Sync-Prog. Usyl<Usy2<

2911 >Sync./0/ride SP >Sync-Prog. Override ( bypass)

2930 Sync. on/off\BI IntSP Synchro-check ON/OFF via BI

2931 Sync. OFF ouT Synchro-check is switched OFF

2932 Sync. BLOCK ouT Synchro-check is BLOCKED

2934 Sync. faulty ouT Synchro-check function faulty

2935 Sync.Tsup.Exp ouT Synchro-check supervision time expired

2936 Sync. req.CNTRL ouT Synchro-check request by control

2941 Sync. running ouT Synchronization is running

2942 Sync.Override ouT Synchro-check override/bypass

2943 Synchronism ouT Synchronism detected
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No. Information Type of In- Comments
formation

2944 SYNC Usyl1>Usy2< ouT SYNC Condition Usy1>Usy2< true
2945 SYNC Usyl<Usy2> ouT SYNC Condition Usyl<Usy2> true
2946 SYNC Usyl<Usy2< ouT SYNC Condition Usyl<Usy2< true
2947 Sync. Udiff> ouT Sync. Voltage diff. greater than limit
2948 Sync. fdiff> ouT Sync. Freq. diff. greater than limit
2949 Sync. o-diff> ouT Sync. Angle diff. greater than limit
2951 Sync. release ouT Synchronism release (to ext. AR)
2961 Sync.CloseCmd ouT Close command from synchro-check
2970 SYNC fsy2>> ouT SYNC frequency fsy2 > (fn +38Hz)
2971 SYNC fsy2<< ouT SYNC frequency fsy2 < (fn #3Hz)
2972 SYNC fsyl>> ouT SYNC frequency fsyl > (fn'#3Hz)
2973 SYNC fsyl<< ouT SYNC frequency fsyl <{(fn +83Hz)
2974 SYNC Usy2>> ouT SYNC voltage Usy2 >Umax (P.3504)
2975 SYNC Usy2<< ouT SYNC voltage Usy2%& U> (P.3503)
2976 SYNC Usyl1>> ouT SYNC voltagé Usyti=Umax (P.3504)
2977 SYNC Usyl<< ouT SYNC veltage Usyd < U> (P.3503)
2978 SYNC Usy2>Usy1l ouT SYNC Udiffitoaarge (Usy2>Usy1)
2979 SYNC Usy2<Usy1l ouT SYN@,Udiffaitoo large (Usy2<Usy1)
2980 SYNC fsy2>fsyl ouT SYNC fdiffitoo large (fsy2>fsy1)
2981 SYNC fsy2<fsyl ouT SYNC fdiff too large (fsy2<fsy1)
2982 SYNC ¢sy2>¢syl ouT SYNE PHIdiff too large (PHIsy2>PHIsyl)
2983 SYNC @sy2<psyl ouT SYNC PHIdiff too large (PHIsy2<PHIsy1)
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2.5

251

Under and over-voltage protection (optional)

Voltage protection has the function of protecting electrical equipment against undervoltage and overvoltage.
Both operational states are unfavourable as overvoltage may cause, for example, insulation problems of und-
ervoltage may cause stability problems.

The overvoltage protection of 7VK61 detects the phase voltages U, g, U »,¢ and U, 5 ¢, the phase-to-phase
voltages U, ;_,, U 5. 3 and U 5 4, and the displacement voltage 3 U,,. Instead of the displacement voltage any
other voltage that is connected to the fourth voltage input U, of the device can be detected. Eusthermore, the
device calculates the positive sequence system voltage and the negative sequence system voltage'so that the
symmetrical components are also monitored.

If there is only one voltage transformer in the system, the parameter 106 VT CONNEGTION must be set ac-
cordingly during configuration. Also, it is indispensable in this case that the secondary winding of the voltage
transformer is connected to the input U, of the 7VK61.

The undervoltage protection can also use the phase voltages U ¢, U, and U, 3% the phase-to-phase volt-
ages U 1.1, U, 3and U 4, 4, as well as the positive sequence system.

These voltage protection functions can be combined according to the usegs reguirements. They can be
switched on or off separately, or used for alarm purposes only. In the latter case the respective trip commands
do not appear. Each voltage protection function is two-stage, i.e. itisfprovidedwith two threshold setting stages,
each one with its respective time delay.

Abnormally high voltages often occur e.g. in low loaded, long distancetransmission lines, in islanded systems
when generator voltage regulation fails, or after full load shutdown®ef a generator with the generator discon-
nected from the system. Even if compensation reactors are useddto avoid line overvoltages by compensation
of the line capacitance and thus reduction of the overvgltagejthe overvoltage will endanger the insulation if the
reactors fail (e.g. due to fault clearance). The line myst beyde-energised within a very short time.

The undervoltage protection can be applied, far exampleyfor disconnection or load shedding tasks in a system.
Furthermore, this protection scheme can detect menacing stability problems. With induction machines under-
voltages have an effect on the stability andypermissible torque thresholds.

Overvoltage Protection

Overvoltage Phase—Earth

96

Figure 2-21 depicts the logi€ diagram of the phase voltage stages. The fundamental frequency is numerically
filtered from each of the three'measuring voltages so that harmonics or transient voltage peaks are largely elim-
inated. Two threshold stagesUph-e> and Uph-e>> are compared with the voltages. If a phase voltage
exceeds these thresholdsjitis'indicated phase-segregated. Furthermore, a general pickup indication ,,Uph - e>
Pickup® ,Uph-e>>4Pickup® is given. The drop-out to pickup ratio can be set (Uph-e>(>) RESET).

Every stage starts atime delay which is common to all phases. Expiry of the respective time delay T Uph-e>
or T Uph-e>>is signalled and usually results in the trip command ,,Uph-e>(>) TRIP“.

The overveltage grotection phase—earth can be blocked via a binary input ,,>Uph-e>(>) BLK*.
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Figure 2-21 gic diagram of the overvoltage protection for phase voltage

Phase-phase overvoltage

Tr% phase—phase overvoltage protection operates just like the phase—earth protection except that it detects
phase—-to—phase voltages. Accordingly, phase—-to—phase voltages which have exceeded one of the stage
thresholds Uph -ph> or Uph-ph>>are also indicated. Beyond this, Figure 2-21 applies in principle.

The phase—phase overvoltage protection can also be blocked via a binary input ,,>Uph-ph>(>) BLK*.
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Overvoltage positive sequence systemU,;
The device calculates the positive sequence system according to its defining equation
Uy =5 (U +aU, +a*Upy) O
where a = ei*?”’,

The resulting single—phase AC voltage is fed to the two threshold stages U1> and U1>> (see Figure 2-22).
Combined with the associated time delays T U1>and T U1>> these stages form a two-stage overvolta%a pro-
tection for the positive sequence system. Here too, the drop-out to pick-up ratio can be set.

The overvoltage protection for the positive sequence system can also be blocked via a hinar »>Ui1>(>)
BLK“.

o> E&)

\ [3733]TU1>

2P =
o
[UL2E s Ut JUIJ
10204 [3739[U1>(>) RESET
I>u1>() BLK

LE%

[u1>> [3734]

Figure 2-22 Logic diagram of the overvoltage protection for t

Single-Phase Voltage Connection
Please bear in mind that the device is desi a three-phase voltage connection. Single-phase connection

is also possible but no adjustments hav%ade in this respect. This must be taken into consideration when

setting the pickup value.
O
\

Overvoltage negative sequence syste
The device calculates th g sequence system voltages according to its defining equation:

-1 2
Uy =T3(Up +aU g ay;
where a = el1?%",

The resultinggneg seguence voltage is fed to the two threshold stages U2> and U2>>. Figure 2-23 shows
the logic di x bining the associated time delays T U2> and T U2>> a two-stage overvoltage pro-
tection far themegative sequence system is formed. Here too, the drop-out to pickup ratio can be set.
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[3742]u2>
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v T 0 ]
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T O
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i/ Alarm Only ﬂ—(u2>(>) TRIP )
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&

U>Alarm U>>Trip

ON 2—1‘ —
]

Figure 2-23 Logic diagram of the overvoltage pretectiohfor the negative sequence voltage system U,

The overvoltage protection for the negativelsequence system can also be blocked via a binary input ,,>U2> (>)
BLK®. The stages of the negative sequence voltage protection are automatically blocked as soon as an asym-
metrical voltage failure was detected (,Fuse—Failure—Monitor”, also see Section 2.7.1, margin heading ,Fuse
Failure Monitor (Non-symmetiigal Voltages))“ or when the trip of the mcb for voltage transformers has been sig-
nalled via the binary input ,2FAII: Feeder VT (internal indication ,internal blocking®).

During single-pole deaghtime the stages of the negative sequence overvoltage protection are automatically
blocked since arising negative'sequence values are only influenced by the asymmetrical power flow, not by the
fault in the system.Ifithe device cooperates with an external automatic reclosure function, or if a single-pole
tripping can be triggerediby a different protection system (working in parallel), the overvoltage protection for the
negative sequence system must be blocked via a binary input during single-pole tripping.

Single-Phase Volftage'€@onnection

Pleasebearin mind that the device is designed for a three-phase voltage connection. Single-phase connection
ISialsopossible but no adjustments have been made in this respect. This must be taken into consideration when
setting, the pickup value.

Overvoltage zero sequence system 3U,

SIPROTEC,

Figure 2-24 depicts the logic diagram of the zero sequence voltage stage. The fundamental frequency is nu-
merically filtered from the measuring voltage so that the harmonics or transient voltage peaks remain largely
harmless.

The triple zero sequence voltage 3-Uj is fed to the two threshold stages 3U0> and 3U0>>. Combined with the
associated time delays T 3U0> and T 3U0>> these stages form a two-stage overvoltage protection for the
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100

zero sequence system. Here too, the drop-off to pickup ratio can be set (3U0>(>) RESET). Furthermore, a
restraint delay can be configured which is implemented by repeated measuring (approx. 3 periods). O

The overvoltage protection for the zero sequence system can also be blocked via a binary input ,,>3U0> (>)
BLK". The stages of the zero sequence voltage protection are automatically blocked as soon as an asyi
rical voltage failure was detected (,Fuse—Failure—Monitor“, also see Section 2.7.1, margin heading ,Fusi
Failure Monitor (Non-symmetrical Voltages))“ or when the trip of the mcb for voltage transformers has been sig-
nalled via the binary input ,,>FAIL:Feeder VT (internal indication ,internal blocking®).

t-

The stages of the zero sequence voltage protection are automatically blocked during single-pole automgtic
reclose dead time to avoid pickup with the asymmetrical power flow arising during this stat evice co-
operates with an external automatic reclosure function, or if a single-pole tripping can betfi by a different
protection system (working in parallel), the overvoltage protection for the zero sequence.s must be
blocked via a binary input during single-pole tripping.

This automatic blocking function requires the condition of the system to be detectediwith oubt. This means
that it is only active if all three current and voltage transformers are connected.

According to Figure 2-24 the device calculates the voltage to be monitored:
3:Up=U1 + U+ Ups.
. 2

This applies if no suitable voltage is connected to the fourth mea;

However, if the displacement voltage U, of the voltage transfor
measuring input U, of the device and this information was

matically use this voltage and calculate the triple zero seque 0
3:Upy=Uph / Udelta U, 0&

Since the voltage transformation ratio of the voltage t xr set is usually

directly connected to the fourth
ing configuration, the device will auto-

UN prim /UN sec/UN sec
333
the factor is setto Uph / Udelta =3/ 3 73. For more details, refer to Power System Data 1in
Section 2.1.5.1 at margin heading ,Voltage,Coanections” via address 211.

L 4 \< ’

L 4
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Figure 2-24  Logic diagram e rvoltage protection for zero sequence voltage

Q:Itage

Freely selectable singl
Asth uence voltage stages operate separately and independent from the other protective overvoltage

er
N n be used for any other single—phase voltage. Therefore the fourth voltage input U, of the
icednus assigned accordingly (also see Section 2.1.3, ,Voltage Transformer Connection®).
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2.5.2

Undervoltage protection

Undervoltage Phase—Earth

102

Figure 2-25 depicts the logic diagram of the phase voltage stages. The fundamental frequency is numerically
filtered from each of the three measuring voltages so that harmonics or transient voltage peaks are largely:
harmless. Two threshold stages Uph-e< and Uph-e<< are compared with the voltages. If phase voltage falls
below a threshold it is indicated phase-segregated. Furthermore, a general pickup indication ,,Uph-e<
Pickup“ ,Uph-e<< Pickup*“ is given. The drop-out to pickup ratio can be set (Uph-e<(<)_RESET).

Every stage starts a time delay which is common to all phases. Expiry of the respectivegdimedelay T Uph-e<
or T Uph-e<<is signalled and results in the trip command ,Uph-e<(<) TRIP“.

Depending on the configuration of the substations, the voltage transformers are locatéd gnthe busbar side or
on the outgoing feeder side. This results in a different behaviour of the undervoltage protection when the line
is de-energised. While the voltage usually remains present or reappears on the busbarside after a trip
command and opening of the circuit breaker, it becomes zero on the outgoing side., For the undervoltage pro-
tection this results in a pickup state being present if the voltage transformerg areyon the outgoing side. If this
pickup must be reset, the current can be used as an additional criterion (curtent supervision CURR . SUP.
Uphe<) to achieve this result. Undervoltage will then only be detected iff'together with the undervoltage condi-
tion, the minimum current PoleOpenCurrent of the corresponding phase is also exceeded. This condition is
communicated by the central function control of the device.

The undervoltage protection phase—earth can be blocked via @hinaryinput ,,Uph-e<(<) BLK". The stages
of the undervoltage protection are then automatically blocked if‘@yvoltage failure is detected (,Fuse—Failure—
Monitor“, also see Section 2.7.1) or if the trip of the mcb of theloltage transformers is indicated (internal block-
ing) via the binary input ,>FAIL:Feeder VT*.

Also during a single-pole automatic reclose dead timé theystages of the undervoltage protection are automati-
cally blocked in the pole open state. If necessanypthe clirrent criterion will be considered so that they do not
respond to the undervoltage of the disconnected phase When voltage transformers are located on the outgoing
side. Only such stages are blocked during thelsingle-pole dead time that can actually generate a trip command
according to their setting.

This automatic blocking function requireg'thgycondition of the system to be detected without doubt. This means
that it is only active if all three current and/qvoltage transformers are connected.
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Figure 2-25 gram of the undervoltage protection for phase voltages

Phase—phasegndervoltage

Basically, the phase-phase undervoltage protection operates like the phase-earth protection except that it
detects phase-to-phase voltages. Accordingly, both phases are indicated during pickup of an undervoltage
stage if one of the stage thresholds Uph -ph< or Uph-ph<< was undershot. Beyond this, Figure 2-25 applies
in principle.

It is sufficient for the current criterion that current flow is detected in one of the involved phases.
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The phase—phase undervoltage protection can also be blocked via a binary input ,,>Uphph<(<) BLK*. There
is an automatic blocking if the measuring voltage failure was detected or voltage mcb tripping was indicated
(internal blocking of the phases affected by the voltage failure). O

During single-pole dead time for automatic reclosure the stages of the undervoltage protection are auto
cally blocked in the disconnected phase so that it does not respond to the undervoltage of the disconnected
phase provided that the voltage transformers are located on the outgoing side. Only such stages are bloc!
during the single-pole dead time that can actually initiate tripping according to their setting.

This automatic blocking function requires the condition of the system to be detected without doubt. This r%ans
that it is only active if all three current and voltage transformers are connected.

U, =Y3(Uy +aU, +a%U,)

Undervoltage Positive Sequence System U, \
The device calculates the positive sequence system according to its defining e%

104

where a = ei*?”’,

The resulting positive sequence voltage is fed to the two threshold stag nd U1<< (see Figure 2-26).
Combined with the associated time delays T U1<and T U1<< these $ta orm a two-stage undervoltage
protection for the positive sequence system.

Current can be used as an additional criterion for the undervaltage ion of the positive sequence system
(current supervision CURR. SUP.U1<). An undervoltage is on if the current flow is detected in at least

one phase together with the undervoltage criterion. xb

The undervoltage protection for the positive sequence system ¢ e blocked via the binary input ,,>U1< (<)

BLK". The stages of the undervoltage protection are ically blocked if voltage failure is detected (,Fuse—

Failure—Monitor“, also see Section 2.7.1) or, if the trip of cb for the voltage transformer is indicated via the
9)

binary input ,>FAIL:Feeder VT (internal i

N
>
$

L 4

Q
o
&

L 4
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Figure 2-26  Logic diagram of the un
L 4

10304
U1<(<) TRIP

cally blocked in th itivéysequence system so that they do not respond to the reduced voltage caused by

During single-pole d @r automatic reclosure the stages of the undervoltage protection are automati-
%t

case the voltage transformers are located on the outgoing side.

the disconnecte as
This automatic ing function requires the condition of the system to be detected without doubt. This means

thatitis o if all three current and voltage transformers are connected.

o&nection

eb

Single-Phas

in mind that the device is designed for a three-phase voltage connection. Single-phase connection

is als sible but no adjustments have been made in this respect. This must be taken into consideration when
selecting the stage and the pickup value.
L 4

Operation Without Current Transformer Connections

The 7VK®61 relay can also be operated without current transformer connections. This is achieved by setting pa-
rameter 107 CT CONNECTION = NO during configuration. For the undervoltage protection this has the conse-

guence that the current criterion cannot become active and associated parameters are hidden.
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2.5.3

General

Setting Notes

The voltage protection can only operate if it has been set to 137 during the configuration of the device scope
(address Enabled).

The overvoltage and undervoltage stages can detect phase-to-earth voltages, phase-to-phase voltages or the
symmetrical positive sequence system of the voltages; for overvoltage also the symmetrical negative seqlience
system, zero sequence voltage or a different single-phase voltage can be used. Any combination is possible.
Detection procedures that are not required are switched OFF.

Note

For overvoltage protection it is particularly important to observe the setting hints: NEVER sét an overvoltage
stage (U_g, U, Uy) lower than an undervoltage stage. This would put the device immediately into a state of
permanent pickup which cannot be reset by any measured value operation. As a result; operation via DIGSI or
via the front display would be impossible due to the permanent pickup!

Please bear in mind that the device is designed for a three-phasgyoltage transformer connection. If the con-
nection is only single-phase, internal matching of the measured quantitieswill not take place. The positive-se-
guence component for example is only one third when the copnectionis teone phase as compared to the three-
phase symmetrical connection. Since it is the smallest of the‘éennéeted voltages which is relevant for the
phase-earth or phase-phase stages of the undervoltage protectionythese stages are not suitable for a single-
phase connection.

Phase-earth overvoltage

The phase voltage stages can be switched ON'or OFF in‘address 3701 Uph-e>(>). In addition to this, you can
setAlarm Only,i.e.these stages operate anghsend alarms but do not generate any trip command. The setting
U>Alarm U>>Trip creates in addition als@a trigygcommand only for the U>> stage.

The settings of the voltage threshold andtheytimer values depend on the type of application. To detect steady-
state overvoltages on long lines carrying no load, set the Uph -e> stage (address 3702) to at least 5 % above
the maximum stationary phase-earthvoltage'expected during operation. Additionally, a high dropout to pickup
ratio is required (address 3709Uph=e>(>) RESET = presetting). This parameter can only be altered in DIGSI
at Display Additional Settings. The delay time T Uph-e> (address 3703) should be a few seconds so that
overvoltages with short duration may*hot result in tripping.

The U,,,>> stage (address 3704) is provided for high overvoltages with short duration. Here an adequately high
pickup value is set, e.g.fthe 1%,-fold of the nominal phase-earth voltage. 0.1 s to 0.2 s are sufficient for the delay
time T Uph-e>> (address 3705).

Phase-phase overvoltage

106

Basically, thegame considerations apply as for the phase voltage stages. These stages may be used instead
of the phasevoltage stages or be used additionally. Depending on your choice, set address 3711 Uph-ph>(>)
to ON, OFF, ATarm Only or U>Alarm U>>Trip.

As phase—to—phase voltages are monitored, the phase—to—phase values are used for the settings Uph-ph>
(address 8712) and Uph-ph>> (address 3714).

Fonthe delay times T Uph-ph> (address 3713) and T Uph-ph>> (address 3715) the same considerations
apply as above. The same is true for the dropout ratios (address 3719 Uphph>(>) RESET). The latter setting
¢an only be altered in DIGSI at Display Additional Settings.
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Overvoltage positive sequence systemU;

You can use the positive sequence voltage stages instead of or in addition to previously mentioned ovepyoltage
stages. Depending on your choice, set address 3731 U1>(>) to ON, OFF, Alarm Only or U>Alarm
U>>Trip.

For symmetrical voltages an increase of the positive sequence system corresponds to an AND gatewf.the volt-
ages. These stages are particularly suited to the detection of steady-state overvoltages on long, weak-loaded
transmission lines (Ferranti effect). Here too, the U1> stage (address 3732) with a longer delay time T U1>
(address 3733) is used for the detection of steady-state overvoltages (some seconds), the U1>> stage (ad-
dress 3734) with the short delay time T U1>> (address 3735) is used for the detection ofshigh overvoltages
that may jeopardise insulation.

Note that the positive sequence system is established according to its defining£&quation
U, = Y5 |U; + a'U,, + a%-U, 5|. For symmetrical voltages this is equivalent to a phase-to-earth voltage.

The dropout to pickup ratio (address 3739 U1>(>) RESET) is set as high as‘possible with regard to the de-
tection of even small steady-state overvoltages. This parameter can only e altered in DIGSI at Display Addi-
tional Settings.

Overvoltage negative sequence system U,

The negative sequence voltage stages detect asymmetricaleltages. If such voltages should cause tripping,
set address 3741 U2>(>) to ON. If you want only an alarm te belgenerated, set address 3741 U2>(>) to
Alarm Only. If you want only one stage to generate aitrip*¢éemmand, choose the setting U>Alarm U>>Trip.
With this setting a trip command is output by the 2néhstageienly. If negative sequence voltage protection is not
required, set this parameter to OFF.

This protective function also has two stages, one,being U2> (address 3742) with a greater time delay T U2>
(address 3743) for steady-state asymmetrical voltages and the other being U2>> (address 3744) with a short
delay time T U2>> (address 3745) forghigh asymmetrical voltages.

Note that the negative sequence system i§ established according to its defining equation
U, =Y, |U , + a%U,, + a-U, 5|. For'symmetrical voltages and two swapped phases this is equivalent to the
phase-to—earth voltage value.

The dropout to pickup ratio U2>{(>)" RESET can be set in address 3749. This parameter can only be altered
in DIGSI at Display Additiomal Settings.

Overvoltage zero sequence systém

The zero sequenceVoltage,stages can be switched ON or OFF in address 3721 3U0>(>) (or Ux).Theycan
also be setto Alarm Only, i.e. these stages operate and send alarms but do not generate any trip commands.
If you want a trip. command of the 2nd stage to be created anyway, the setting must be U>Alarm U>>Trip.
This protection,funetion can be used for any other single-phase voltage which is connected to the fourth voltage
measurementdnpt U,. Also refer to Section 2.1.3.1 and see margin heading ,Voltage Transformer Connec-
tion,

Tihis protective function also has two stages. The settings of the voltage threshold and the timer values depend
omythie typeg of application. Here no general guidelines can be established. The stage 3U0> (address 3722) is
usuallyset with a high sensitivity and a longer delay time T 3U0> (address 3723). The 3U0>> stage (address
3724) and its delay time T 3U0>> (address 3725) allow you to implement a second stage with less sensitivity
and a shorter delay time.

Similar considerations apply if this voltage stage is used for a different voltage at the measuring input U,.

The zero-voltage stages feature a special time stabilisation due to repeated measurements allowing them to
be set rather sensitive. This stabilisation can be disabled in address 3728 3U0>(>) Stabil. if a shorter
pickup time is required. This parameter can only be altered in DIGSI at Display Additional Settings. Please
consider that sensitive settings combined with short pickup times are not recommended.

SIPROTEC, 7VK61, Manual 107
C53000-G1176-C159-2, Release date 01.2008



Functions

2.5 Under and over-voltage protection (optional)

The dropout to pickup ratio 3U0>(>) RESET can be set in address 3729. This parameter can only be altered
in DIGSI at Display Additional Settings.

When setting the voltage values please observe the following:

+ Ifthe U, voltage of the set of voltage transformers is connected to U, and if this was already set in the Rower
System Data 1 (refer also to Section 2.1.3.1 under margin heading ,Voltage Connection®, address 210)U4
transformer = Udelta transf.), the device multiplies this voltage by the matching ratio Uph /
Udelta (address 211), usually with 1.73. Therefore the voltage measured is \/§-Uen = 3:Uy. When the
voltage triangle is fully displaced, the voltage will be V3 times the phase-to-phase voltage.

« If any other voltage is connected to U,, which is not used for voltage protection, and if thig'wassalready set
in the Power System Data 1 (refer also to Section 2.1.3.1 under margin heading ,Voltage €ennection®, e.g.
U4 transformer =Usy2 transf. orU4 transformer =Not connected), the devige calculates the
zero sequence voltage from the phase voltages according to its definition 3-U, = |U 4+ Ui+ U, 5|. When the
voltage triangle is fully displaced, the voltage will be V3 times the phase-to-phase voltage.

« If any other voltage is connected to U, , which is used for voltage protection, . and ifithis was already set in
the Power System Data 1 (refer also to Section 2.1.3.1, under margin heading§\Voltage Connection®, U4
transformer = Ux transformer), this voltage will be used for the voltageistages without any further
factors. This ,zero sequence voltage protection” then is, in reality, a singlesphase voltage protection for any
kind of voltage at U,. Note that with a sensitive setting, i.e. close to gperational values that are to be expect-
ed, not only the time delay T 3U0> (address 3723) must be greater, But also the reset ratio 3U0> (>)
RESET (address 3729) must be set as high as possible.

Phase-earth undervoltage

The phase voltage stages can be switched ON or OFF in address®8#51 Uph-e<(<). In addition to this, you can
setAlarm Only, i.e. these stages operate and send alarms,but do not generate any trip command. You can
generate a trip command for the 2nd stage only in additionyto the alarm by setting U<Alarm U<<Trip.

This undervoltage protection function has twosstages. TheUph - e< stage (address 3752) with a longer setting
of the time T Uph-e< (address 3753) operates in'the case of minor undervoltages. However, the value set
here must not be higher than the undervoltage permissible in operation. In the presence of higher voltage dips,
the Uph - e<< stage (address 3754) with the'delayT Uph-e<< (address 3755) becomes active.

The settings of the voltages and times depend@n the intended use; therefore no general recommendations for
the settings can be given. For load shedding,for example, the values are often determined by a priority grading
coordination chart. In case of stability problems, the permissible levels and durations of overvoltages must be
observed. With induction machines undervoltages have an effect on the permissible torque thresholds.

If the voltage transformers arélecated’on the line side, the measuring voltages will be missing when the line is
disconnected. To avoid thatthe undervoltage levels in these cases are or remain picked up, the current criterion
CURR.SUP. Uphe< (agdréss 3758) is switched ON. With busbar side voltage transformers it can be switched
OFF. However, if the busbar is dead, the undervoltage protection will pick up and expire and then remain in a
picked-up state. It muistthefefore be ensured in such cases that the protection is blocked by a binary input.

If the 7VK61 relay isfoperated without current transformer connection, the current criterion is of no use and as-
sociated parametegs are hidden.

Phase-phase undervoltagg

108

Basically, the same considerations apply as for the phase voltage stages. These stages may replace the phase
voltage stages or be used additionally. Depending on your choice, set address 3761 Uph-ph<(<) to ON, OFF,
Alarm Only or U<Alarm U<<Trip.

Asyphase—-to—phase voltages are monitored, the phase—to—phase values are used for the settings Uph-ph<
(address 3762) and Uph-ph<< (address 3764).

The corresponding times delay are T Uph-ph< (address 3763) and T Uphph<< (address 3765).
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If the voltage transformers are located on the line side, the measuring voltages will be missing when the linglis
disconnected. To avoid that the undervoltage levels in these cases are or remain picked up, the current criterion
CURR.SUP.Uphph< (address 3768) is switched ON. With busbar side voltage transformers it can be switched
OFF. However, if the busbar is dead, the undervoltage protection will pick up and expire and then remain,infa
picked-up state. It must therefore be ensured in such cases that the protection is blocked by a binary input.

If the 7VK61 relay is operated without current transformer connection, the current criterion is of no use'and as-
sociated parameters are hidden.

Undervoltage positive sequence system U,

The positive sequence undervoltage stages can be used instead of or in addition typreviously mentioned un-
dervoltage stages. Depending on your choice, set address 3771 U1<(<) to ONFfOFF, Alarm Only or
U<Alarm U<<Trip.

Basically, the same considerations apply as for the other undervoltage stagesyEspecially in case of stability
problems, the positive sequence system is advantageous, since the positive seguence system is relevant for
the limit of the stable energy transmission.

To achieve the two-stage condition, the U1< stage (address 3772).is combined with a greater time delay T U1<
(address 3773), and the U1<< stage (address 3774) with a shortertime delay T U1<< (address 3775).

Note that the positive sequence system is established accerding t0sits defining equation
U, = Y,;-|U; + a'U,, + a%-U, 5. For symmetrical voltages thislis equivalent to a phase-earth voltage.

If the voltage transformers are located on the line side, the,measuring voltages will be missing when the line is
disconnected. To avoid that the undervoltage levels inthese ¢ases are or remain picked up, the current criterion
CURR.SUP.U1< (address 3778) is switched ON. With busbar side voltage transformers it can be switched OFF.
However, if the busbar is dead, the undervoltagegprotection will pick up and expire and then remain in a picked-
up state. It must therefore be ensured in such casesthat the protection is blocked by a binary input.

If the 7VK61 relay is operated without€urrent transformer connection, the current criterion is of no use and as-
sociated parameters are hidden.

254  Settings
Addresses which havetan appended "A" can only be changed with DIGSI, under Additional Settings.
Addr. Parameter Setting Options Default Setting Comments
3701 Uph-e>(>) OFF OFF Operating mode Uph-e overvolt-
Alarm Only age prot.
ON
U>Alarm U>>Trip
3702 Uph-€> 1.0..170.0 V; 85.0V Uph-e> Pickup
3703 T Uph-e> 0.00 .. 100.00 sec; » 2.00 sec T Uph-e> Time Delay
3704 Uph-&>> 1.0..170.0 V; « 100.0 V Uph-e>> Pickup
3705 T Uph-e>> 0.00 .. 100.00 sec; » 1.00 sec T Uph-e>> Time Delay
3709A Uph-e>(>) RESET 0.30..0.99 0.98 Uph-e>(>) Reset ratio
3711 Uph-ph>(>) OFF OFF Operating mode Uph-ph overvolt-
Alarm Only age prot.
ON
U>Alarm U>>Trip
3712 Uph-ph> 2.0..220.0V; w 150.0V Uph-ph> Pickup
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Addr. Parameter Setting Options Default Setting Comments

3713 T Uph-ph> 0.00 .. 100.00 sec; » 2.00 sec T Uph-ph> Time Delay

3714 Uph-ph>> 2.0..220.0V; » 175.0V Uph-ph>> Pickup

3715 T Uph-ph>> 0.00 .. 100.00 sec; » 1.00 sec T Uph-ph>> Time Delay

3719A Uphph>(>) RESET 0.30..0.99 0.98 Uph-ph>(>) Reset ratio

3721 3U0>(>) (or Ux) OFF OFF Operating mode 3U0 (or Ux)@ver-
Alarm Only voltage
ON
U>Alarm U>>Trip

3722 3U0> 1.0..220.0V; » 30.0V 3U0> Pickup(or Ux>)

3723 T 3U0> 0.00 .. 100.00 sec; «© 2.00 sec T 3U0>,Time Delay (or T Ux>)

3724 3U0>> 1.0..220.0 V; « 50.0 V 3U0z> Pickup (or Ux>>)

3725 T 3U0>> 0.00 .. 100.00 sec; «© 1.00 sec T#3WO>>Time Delay (or T Ux>>)

3728A 3U0>(>) Stabil. ON ON 3W0>(>): Stabilization 3U0-Mea-
OFF surement

3729A | 3U0>(>) RESET 0.30..0.99 0.95 3U0>(>) Reset ratio (or Ux)

3731 U1l>(>) OFF OFF Operating mode U1 overvoltage
Alarm Only prot.
ON
U>Alarm U>>Trip

3732 u1> 2.0..220.0V; w© 150.00/ U1> Pickup

3733 TUl> 0.00 .. 100.00 sec; « 2.00'sec T U1> Time Delay

3734 ul>> 2.0..220.0V; «© 17510 vV U1>> Pickup

3735 T ULl>> 0.00 .. 100.00 sec; 1.00 sec T U1>> Time Delay

3739A Ul>(>) RESET 0.30..0.99 0.98 U1>(>) Reset ratio

3741 u2>(>) OFF OFF Operating mode U2 overvoltage
Alarm Only prot.
ON
U>Alarm U3>Trip

3742 u2> 2.0 4220.0% « 30.0V U2> Pickup

3743 T U2> 0¢00,.. 100.00 sec; « 2.00 sec T U2> Time Delay

3744 u2>> 2.0 $220.0 V; © 50.0 V U2>> Pickup

3745 T U2>> 0100.. 100.00 sec; «© 1.00 sec T U2>> Time Delay

3749A U2>(>) RESER 0.30..0.99 0.98 U2>(>) Reset ratio

3751 Uph-e<(<) OFF OFF Operating mode Uph-e undervolt-
Alarm Only age prot.
ON
U<Alarm U<<Trip

3752 Uph-e< 1.0..100.0V;0 30.0V Uph-e< Pickup

3753 TUph-e< 0.00 .. 100.00 sec; «© 2.00 sec T Uph-e< Time Delay

3754 Uphte<< 1.0..100.0V;0 100V Uph-e<< Pickup

3755 T Uph-e<< 0.00 .. 100.00 sec; «© 1.00 sec T Uph-e<< Time Delay

3758 CURR.SUP. Uphe< ON ON Current supervision (Uph-e)
OFF
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Addr. Parameter Setting Options Default Setting Comments
3759A | Uph-e<(<) RESET 1.01..1.20 1.05 Uph-e<(<) Reset ratio
3761 Uph-ph<(<) OFF OFF Operating mode Uph-phmundess

Alarm Only voltage prot.
ON
U<Alarm U<<Trip
3762 Uph-ph< 1.0..175.0V; 0 50.0V Uph-ph< Pickup
3763 T Uph-ph< 0.00 .. 100.00 sec; » 2.00 sec T Uph-phsTime Delay
3764 Uph-ph<< 1.0..175.0V;0 170V Uph-ph<< Pickup
3765 T Uphph<< 0.00 .. 100.00 sec; «© 1.00 sec T Uph<ph<<¥Time Delay
3768 CURR.SUP.Uphph< ON ON Current supervision (Uph-ph)
OFF
3769A | Uphph<(<) RESET 1.01..1.20 1.05 Wph-ph<(<) Reset ratio
3771 Ul<(<) OFF OFF Operating mode U1 undervoltage
Alarm Only prot.
ON
U<Alarm U<<Trip
3772 Ul< 1.0..100.0V; 0 30.0 V' U1< Pickup
3773 T Ul< 0.00 .. 100.00 sec; » 2:00 se¢ T Ul< Time Delay
3774 Ul<< 1.0..100.0V;0 10.0 V Ul<< Pickup
3775 T Ul<< 0.00 .. 100.00 sec; © 1.00 sec T Ul<< Time Delay
3778 CURR.SUP.U1< ON ON Current supervision (U1)
OFF
3779A | Ul<(<) RESET 1.01..1.20 1.05 U1<(<) Reset ratio
255 Information List
No. Information Type of In- Comments
formation
234.2100 | U<, U> blk IntSP U<, U> blocked via operation
10201 >Uph-e>(>) BLK SP >BLOCK Uph-e>(>) Overvolt. (phase-earth)
10202 >Uph-ph>(>) BLK SP >BLOCK Uph-ph>(>) Overvolt (phase-phase)
10203 >3U0>(>) Bk SP >BLOCK 3U0>(>) Overvolt. (zero sequence)
10204 >U1>(>) BLK SP >BLOCK U1>(>) Overvolt. (positive seq.)
10205 >U2>(>) BLK SP >BLOCK U2>(>) Overvolt. (negative seq.)
10206 >Uph.e<(<) BLK SP >BLOCK Uph-e<(<) Undervolt (phase-earth)
10207 >Uphph<(<) BLK SP >BLOCK Uphph<(<) Undervolt (phase-phase)
10208 >U1<(<)BLK SP >BLOCK U1<(<) Undervolt (positive seq.)
10215 Uph-e>(>) OFF ouT Uph-e>(>) Overvolt. is switched OFF
10216 Uph-e>(>) BLK ouT Uph-e>(>) Overvolt. is BLOCKED
10217 Uph-ph>(>) OFF ouT Uph-ph>(>) Overvolt. is switched OFF
10248 Uph-ph>(>) BLK ouT Uph-ph>(>) Overvolt. is BLOCKED
10219 3U0>(>) OFF ouT 3U0>(>) Overvolt. is switched OFF
10220 3U0>(>) BLK ouT 3U0>(>) Overvolt. is BLOCKED
10221 Uil>(>) OFF ouT U1>(>) Overvolt. is switched OFF
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No. Information Type of In- Comments
formation
10222 Ul>(>) BLK ouT U1>(>) Overvolt. is BLOCKED
10223 u2>(>) OFF ouT U2>(>) Overvolt. is switched OFF
10224 U2>(>) BLK ouT U2>(>) Overvolt. is BLOCKED
10225 Uph-e<(<) OFF ouT Uph-e<(<) Undervolt. is switched OFF
10226 Uph-e<(<) BLK ouT Uph-e<(<) Undervolt. is BLOCKED
10227 Uph-ph<(<) OFF ouT Uph-ph<(<) Undervolt. is switched OFF
10228 Uph-ph<(<) BLK ouT Uphph<(<) Undervolt. is BLOCKED
10229 Ul<(<) OFF ouT U1<(<) Undervolt. is switched OFF
10230 Ul<(<) BLK ouT U1<(<) Undervolt. is BLOCKED
10231 U</> ACTIVE ouT Over-/Under-Voltage protection is ACTIVE
10240 Uph-e> Pickup ouT Uph-e> Pickup
10241 Uph-e>> Pickup ouT Uph-e>> Pickup
10242 Uph-e>(>) PU L1 ouT Uph-e>(>) Pickup L1
10243 Uph-e>(>) PU L2 ouT Uph-e>(>) Pickup L2
10244 Uph-e>(>) PU L3 ouT Uph-e>(>) Pickup L3
10245 Uph-e> TimeOut ouT Uph-e> TimeOut
10246 Uph-e>> TimeOut ouT Uph-e>> TimeOut
10247 Uph-e>(>) TRIP ouT Uph-e>(>) TRIP*éammand
10248 Uph-e> PU L1 ouT Uph-e> Pickup L2
10249 Uph-e> PU L2 ouT Uph-e>Pickupit2
10250 Uph-e> PU L3 ouT Uphse> Pickup L3
10251 Uph-e>> PU L1 ouT Uph-e>>|Pickup L1
10252 Uph-e>> PU L2 ouT Uph-e>>"Pickup L2
10253 Uph-e>> PU L3 ouT Uph-e>> Pickup L3
10255 Uphph> Pickup ouT WUph-ph> Pickup
10256 Uphph>> Pickup OUTs Uph-ph>> Pickup
10257 Uphph>(>)PU L12 OouT Uph-ph>(>) Pickup L1-L2
10258 Uphph>(>)PU L23 OUT, Uph-ph>(>) Pickup L2-L3
10259 Uphph>(>)PU L31 QUT. Uph-ph>(>) Pickup L3-L1
10260 Uphph> TimeOut ouUT Uph-ph> TimeOut
10261 Uphph>> TimeOut ouT Uph-ph>> TimeOut
10262 Uphph>(>) TRIP ouT Uph-ph>(>) TRIP command
10263 Uphph> PU L12 ouT Uph-ph> Pickup L1-L2
10264 Uphph> PU L23 ouT Uph-ph> Pickup L2-L3
10265 Uphph> PU k31 ouT Uph-ph> Pickup L3-L1
10266 Uphph>>PU L12 ouT Uph-ph>> Pickup L1-L2
10267 Uphph>> PUA23 ouT Uph-ph>> Pickup L2-L3
10268 Uphph>>"RU. L31 ouT Uph-ph>> Pickup L3-L1
10270 3U0> Pickup ouT 3U0> Pickup
10271 3U0>> Pickup ouT 3U0>> Pickup
10272 3U0> TimeOut ouT 3U0> TimeOut
10273 3U0>> TimeOut ouT 3U0>> TimeOut
10274 8UO>(>) TRIP ouT 3U0>(>) TRIP command
10280 U1> Pickup ouT U1> Pickup
10281 U1>> Pickup ouT U1>> Pickup
10282 U1l> TimeOut ouT U1l> TimeOut
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No. Information Type of In- Comments
formation

10283 U1>> TimeOut ouT U1>> TimeOut
10284 Ul>(>) TRIP ouT U1>(>) TRIP command
10290 U2> Pickup ouT U2> Pickup
10291 U2>> Pickup ouT U2>> Pickup
10292 U2> TimeOut ouT U2> TimeOut
10293 U2>> TimeOut ouT U2>> TimeOut
10294 u2>(>) TRIP ouT U2>(>) TRIP command
10300 U1< Pickup ouT U1< Pickup
10301 Ul<< Pickup ouT Ul<< Pickup
10302 Ul< TimeOut ouT Ul< TimeOut
10303 Ul<< TimeOut ouT Ul<< TimeOut
10304 Ul<(<) TRIP ouT U1<(<) TRIP command
10310 Uph-e< Pickup ouT Uph-e< Pickup
10311 Uph-e<< Pickup ouT Uph-e<< Pickup
10312 Uph-e<(<) PU L1 ouT Uph-e<(<) Pickup 2
10313 Uph-e<(<) PU L2 ouT Uph-e<(<)Rickup.l£2
10314 Uph-e<(<) PU L3 ouT Uph-e<(<)PRickup L3
10315 Uph-e< TimeOut ouT Uph-e< Time®ut
10316 Uph-e<< TimeOut ouT Uph:e<<TimeOut
10317 Uph-e<(<) TRIP ouT Uph-e<(<) TRIP command
10318 Uph-e< PU L1 ouT Uphze< Pickup L1
10319 Uph-e< PU L2 ouT Uph-e< Pickup L2
10320 Uph-e< PU L3 ouT WUph-e< Pickup L3
10321 Uph-e<< PU L1 our Uph-e<< Pickup L1
10322 Uph-e<< PU L2 QuT Uph-e<< Pickup L2
10323 Uph-e<< PU L3 QUT Uph-e<< Pickup L3
10325 Uph-ph< Pickup ouT Uph-ph< Pickup
10326 Uph-ph<< Pickup ouT Uph-ph<< Pickup
10327 Uphph<(<)PU L12 ouT Uphph<(<) Pickup L1-L2
10328 Uphph<(<)PU L23 ouT Uphph<(<) Pickup L2-L3
10329 Uphph<(<)PU L31 ouT Uphph<(<) Pickup L3-L1
10330 Uphph< TimeOut ouT Uphph< TimeOut
10331 Uphph<< TimeQut ouT Uphph<< TimeOut
10332 Uphph<(<) PRIP ouT Uphph<(<) TRIP command
10333 Uphphs PU\LI2 ouT Uph-ph< Pickup L1-L2
10334 Uphph< PW,L23 ouT Uph-ph< Pickup L2-L3
10335 Wphph< PU,L31 ouT Uph-ph< Pickup L3-L1
10336 Uphph<</PU L12 ouT Uph-ph<< Pickup L1-L2
10337 Uphph<< PU L23 ouT Uph-ph<< Pickup L2-L3
10338 Uphph<< PU L31 ouT Uph-ph<< Pickup L3-L1
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2.6 Circuit breaker failure protection (optional)

The circuit breaker failure protection provides rapid back-up fault clearance in the event that the circuit bre O
fails to respond to a trip command from a protective function of the local circuit breaker.

2.6.1  Method of Operation S

General %
ikCu
r

Whenever e.g. a short-circuit protection relay of a feeder issues a trip command to th eaker, this is
repeated to the breaker failure protection (Figure 2-27). A timer T-BF in the breaker fai ction is started.
The timer runs as long as a trip command is present and current continues to flowdthro e breaker poles.

)
}:
t
LT

Figure 2-27 Simplified function diagra it breaker failure protection with current flow monitoring

Feeder Protection
(Internal or External)

ical 10 ms) and stops the timer T-BF.

Normally, the breaker will open and inte@ult current. The current monitoring stage quickly resets (typ-

If the trip command is not car'@d o@ker failure case), current continues to flow and the timer runs to its
set limit. The breaker failure pr | n issues a command to trip the back-up breakers and interrupt the
fault current.

ot

The reset time of the feed ion is not relevant because the breaker failure protection itself recognizes

the interruption of the nt

For protection functi the tripping criterion is not dependent on current (e.g. Buchholz protection),
current flow is not le criterion for proper operation of the breaker. In such cases, the circuit breaker po-
sition can be deri the auxiliary contacts of the breaker. Therefore, instead of monitoring the current,

the condition of t uxiliary contacts is monitored (see Figure 2-28). For this purpose, the outputs from the
auxiliagf.co ts must be fed to binary inputs on the relay (refer also to Section 2.8.1).

L 4
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O

- —
Feeder Protection ! i |
(Internal or External) T : BF Trip \
Figure 2-28 Simplified function diagram of circuit breaker failure protection ed'by circuit breaker aux-
iliary contact

Current flow monitoring 0

Each of the phase currents and an additional plausibility current (s elow) are filtered by numerical filter al-
gorithms so that only the fundamental component is used for fu e ation.

n sinusoidal currents the current interrup-
ent components in the fault current and/or in
current transformers with linearized core), or

ntin the fault current, it can take one AC cycle

Special features recognize the instant of current interrupti
tion is detected after approximately 10 ms. With aperiodic
the current transformer secondary circuit after interrupti
saturation of the current transformers caused by th
before the interruption of the primary current is reli

current thresholds are provided in order to alloW 3 ibility check. If configured correspondingly, a separate

K (see Figure 2-29).
the starpoint of the current transfosme
available, the device calculates itN

Blg=l+ o+

ula:

Additionally, the value calcu b K61 of three times the negative sequence current 3:1, is used for plau-
sibility check. This is calculated ageording to the equation:

3=l ral,+a \
where \

These plau nts do not have any direct influence on the basic functionality of the breaker failure pro-
tection but w a plausibility check in that at least two current thresholds must have been exceeded
befare reaker failure delay times can be started, thus providing high security against false operation.
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Figure 2-29

Monitoring the circuit breaker auxiliary contact
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Plausibility Q

BREAKER FAILURE

Disabled

Enabled

enabled w/ 310>

il

o)

3912[310> BF

Current flow monitoring with plausibility

It is the central function control of t

circuit breaker (refer also to Seetio

breaker failure protectio

be open as soon as the ¢

n funci
flow criterion has picked Ep d&

ure 2-30). This gives preference to the more reliable current criterion and

the circuit breaker has
avoids overfunctioning
is provided for eac

e
ue t

o

ing

s 3:1gand 31,

at informs the breaker failure protection on the position of the

.8.1). The evaluation of the breaker auxiliary contacts is carried out in the
en the current flow monitoring has not picked up. Once the current
thertrip signal from the feeder protection, the circuit breaker is assumed to

t ppears, even if the associated auxiliary contact does not (yet) indicate that

defect e.g. in the auxiliary contact mechanism or circuit. This interlock feature
phase as well as for three-pole tripping.

auxiliary contact criterion. If you set the parameter switch Chk BRK CONTACT

It is possiblede, di e
(Figure 2-32 to , the breaker failure protection can only be started when current flow is detected. The
positio thefauxiliary contacts is then not evaluated even if the auxiliary contacts are connected to the device.
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[L1> Curr. Crit.

[ Start Only L1

351 1)
I >cB Aux. L1

380 I
l >CB 3p Open i) ,_C

Figure 2-30 Interlock of the auxiliary contact criterion - example for phase L1

{CB pole L1 Closed

D) if phase-segregated auxiliary contacts are available

2) if series-connected NC contacts are available

On the other hand, current flow is not a reliable criterion for proper operation of the circuit breaker for faults
which do not cause detectable current flow (e.g. Buchholz protection). Information‘fegarding the position of the
circuit breaker auxiliary contacts is required in these cases to check the carrect response of the circuit breaker.
For this purpose, the binary input ,>BF Start w/o I“ No. 1439 isjprevided (Figure 2-32 left). This input
initiates the breaker failure protection even if no current flow is detected.

Common phase initiation

Common phase initiation is used, for example, in systems with only,three-pole tripping, for transformer feeders,
or if the busbar protection trips. This is the only available fhitiation mode if the actual 7VK61 model can only trip
three-pole.

If the breaker failure protection is intended to be initiatediby further external protection devices, it is recom-
mended, for security reasons, to connect two binarydinputs to the device. Besides the trip command of the ex-
ternal protection to the binary input ,>BF St@rt 8pole“ no. 1415 it is recommended to connect also the
general device pickup to binary input ,,>BE, release“ no. 1432. For Buchholz protection it is recommended
that both inputs are connected to thefdevice by two separate wire pairs.

Nevertheless, it is possible to initiate thedbreaker failure protection in single-channel mode should a separate
release criterion not be available. Thehinary'input ,,>BF release® (No. 1432) must then not be assigned to
any physical input of the device during,configuration.

Figure 2-32 shows the operating pringiple. When the trip signal appears from any internal or external feeder
protection and at least gne currentflow criterion according to Figure 2-29 is present, the breaker failure protec-
tion is initiated and the carrespending delay time(s) is (are) started.

If the current critefion ‘iSinot fulfilled for any of the phases, the position of the circuit breaker auxiliary contact
can be queried as shawn inFigure 2-31. If the circuit breaker poles have individual auxiliary contacts, the series
connection of the'three nermally closed (NC) auxiliary contacts is used. After a three-pole trip command the
circuit breaker has only operated correctly if current no longer flows over the poles or if all three NC auxiliary
contacts argr€losed.

Figure2:31llustrates how the internal signal ,,CB pole > L1 closed" is created (see Figure 2-32 left) if at least
oné circuit'breaker pole is closed.

Withdinaryfinput 1424 ,,>BF STARTonlyT2“ the trip delay time 3906 T2 can be started. After this time has
elapsedgthe breaker failure trip command 1494 ,BF T2-TRIP(bus)“ is generated.
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[L1> Curr. Crit.

[L2> Curr. Crit.

| L3> Curr. Crit.

CB =1pole Closed ‘ )

[ Start L123

351
I >cB Aux. L1

352
>cBAux. L2

353
>cBAux. L3

379
[ >CB 3p Closed

380
l >CB 3p Open

-
[

Figure 2-31  Creation of signal "CB > any pole closed"

% 4
o
Q

If the trip is generated by an internal protection function or by an
principle is not necessarily associated with current flow, this is pro
w/o I if the trip signal comes from the internal voltage prot

input ,,>BF Start w/o I“. In this case, the start signalli

signals the circuit breaker as being open.

Initiation can be blocked via the binary input ,,>BLOCK I&il“ (e.g. during test of the feeder protection
relay).

m ection device whose operating
internally via the input ,Start internal
m an external protection via the binary
ined until the auxiliary contact criterion

| CB =1pole Closed

[L1> Curr. Crit.

[L2> Curr. Crit.

| L3> Curr. Crit.

| Startinternal w/o |

1439
I >BF startwio |

511
(ORelay TRIP —

1415
[ >BF Start 3pole

Start L123 >

1461
BF Start )

1432
>BF release

| Allocation . |

1403
[ B

Figure 2- reaker failure protection with common phase initiation
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Phase-segregated initiation

Phase segregated initiation of the breaker failure protection is necessary if the circuit breaker poles aré oper-
ated individually, e.qg. if single-pole automatic reclosure is used. This is possible if the device is able t m

single-pole.

If the breaker failure protection is intended to be initiated by further external protection devices, it m-
mended, for security reasons, to connect two binary inputs to the device. Besides the three trip commands of
the external relay to the binary input ,>BF Start L1%, ,>BF Start L2%“and ,>BF Start “itis rec-
ommended to connect also for example the general device pickup to binary input ,,>BF release“. Figure 2-
33 shows this connection.

Nevertheless, it is possible to initiate the breaker failure protection in single-chaM hould a separate
release criterion not be available. The binary input ,,>BF release“ mustthen igned to any physical
input of the device during configuration.

If the external protection device does not provide a general fault detection si , a general trip signal can be
used instead. Alternatively, the parallel connection of a separate set of tri tacts can produce such arelease

signal as shown in Figure 2-34. Q
i External | SIPROTEC |
Device ! !

1 Tripping L1

i Tripping L3

i Pickup >BF Release

\d
I Iy |

|
|
i
|
|
i Tripping L2
|
i
|
i
i
|

L+ L.

Figure 2-33  Breaker failure prote @ h phase segregated initiation — example for initiation by an exter-

nal protection develease by a fault detection signal

i~ “External I” SIPROTEC i
I i ! I
! I ! [
, ! R >BF Start L1 n :
! | g B
| i ! I
I | ! I
! R >BF Start L2 | M !
> : L !

! i

| .

| |

i Tripping L3 N >BF Start L3 ! ml I

> T [ I

i Tripping L3 ! I

! I

- >BF Release ! ! i

> T L |

! I

Figure 2-34 Breaker failure protection with phase segregated initiation — example for initiation by an exter-
P nal protection device with release by a separate set of trip contacts

The start condition logic for the delay time(s) is basically designed as in the common phase initiation, the dif-
ference is that this logic is designed separately for each phase (Figure 2-35). Thus, current flow and initiation
conditions are processed for each phase. In case of single-pole interruption before an automatic reclose cycle,
current disappearance is reliably monitored for the tripped breaker pole only.
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Initiation of an individual phase, e.g. ,Start only L1, is only valid if the starting signal (= tripping signal of the
feeder protection) appears for exactly this phase and if the current criterion is met for at least this phase. Ifitis
not met, the circuit breaker auxiliary contact can be interrogated according to Figure 2-30 — if parameterised
(Chk BRK CONTACT = YES).

The auxiliary contact criterion is also processed for each individual breaker pole. If, however, the breakeriaux-
iliary contacts are not available for each individual breaker pole, then a single-pole trip command is assum

to be executed only if the series connection of the normally open (NO) auxiliary contacts is interrupted. This
information is provided to the breaker failure protection by the central function control of the device (refér to
Section 2.8.1).

If there are starting signals of more than one phase, the common phase initiation ,Start L123" is'tised. The input
"BF Start w/o I" (e.g. from Buchholz protection) operates only in three-phase mode. The fungtion is the same

as with common phase initiation.

The additional release-signal ,,>BF release” (if assigned to a binary input) affe Il rnal initiation con-

ditions. Initiation can be blocked via the binary input ,,>BLOCK BkrFail“ (e.gqduringitest of the feeder pro-
tection relay).

2
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Chk BRK CONTACT [3909 |

Y
[CB Pole L1 Closed ]
o 21

| L1> Curr. Crit.
512
(ORelay TRIP 1pL1

>1
1435 21
[ >BF Start L1 > g

ENN e
N

Y
[CB Pole L2 Closed e
No | >1
[L2> Curr. Crit.
513
(ORelay TRIP 1pL2 1

1436 e
l >BF Start L2 L

| CB Pole L3 Closed

[L3> Curr. Crit.

514
(ORelay TRIP 1pL3 )~

1437

I >5F start L3 >

Start L3 >

[CB =1pale Closed

[L1> Curr. Crit.

[L2> Curr. Crit.

| L3> Curr. Crit.

| Startinternal w/o |
1439

l >BF Start w/o |
515

(ORelay TRIP 3ph.
1415

>_
l >BF Start 3pole >

E l | Start L123 >

1424
>BF STARTonly

s | l | Start nur T2 >

Allocation
. hot configured
- 1
configured — 1461
>1 (BF Start )
Initiation conditions for single-pole trip commands
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Delay times

122

When the initiate conditions are fulfilled, the associated timers are started. The circuit breaker pole(s) must
open before the associated time has elapsed.

Different delay times are possible for single-pole and three-pole initiation. An additional delay time can belused
for two-stage breaker failure protection.

With single-stage breaker failure protection, the trip command is routed to the adjacent circuit breakers which
then interrupt the fault current if the local feeder breaker fails (Figure 2-27 or Figure 2-28). Adjacent cireuit
breakers are the ones of the busbar or busbar section to which the considered feeder is connected. The pos-
sible initiation conditions for the breaker failure protection are those discussed above. Depending on the appli-
cation of the feeder protection, common phase or phase-segregated initiation conditions may oeeur. The trip-
ping by the breaker failure protection is always three-pole.

The simplest solution is to start the delay timer T2 (Figure 2-36). The phase-segregated initiation signals are
omitted if the feeder protection always trips three-pole or if the circuit breaker is not capable of single-pole trip-
ping.

If it is desired to use shorter delay times for 3-pole tripping of the starting protection, function than for single-
pole tripping, you should use the delay times T1-3pole and T1-1pole.as shown in Figure 2-37.

[3906]T2 5
Start Only L1
l 21 ( I;ég'lfz-TRlP(bus) )
[Start Only L2 >_’7 T 0 (
Trip of Busb
[ Start Only L3 ’7 (Trip of Busbar)
[Start L123

Figure 2-36 Single-stage breaker failure pfotection with common phase initiation

3904 T¥4-1pole |

[ Start Only L1 v
[Start Only L2 21 Ta’0
h‘—‘ 1476
| Start Only L3 >1 BF TI-TRIPL123 )
(Trip of Busbar)
[Start L123 T O

| 3905 T1-3pole |

Figure 2-37 Sin@le-stage breaker failure protection with different delay times

With twoéstagerbreaker failure protection the trip command of the feeder protection is usually repeated, after a
first timelstage, todhe feeder circuit breaker, often via a second trip coil or set of trip coils, if the breaker has not
responded tQthé original trip command. A second time stage monitors the response to this repeated trip
command and trips the breakers of the relevant busbar section if the fault has not yet been cleared after this
second time.

Rer the first stage, the time delay T1-1pole can be set for single-pole tripping by the starting protection func-
tiomwhich is longer than for three-pole tripping. Moreover, you can specify (by setting parameter 1p-RETRIP
(T1)) whether the breaker failure protection trips single-pole or always 3-pole after the first stage has expired.
In"case of multi-phase tripping of the feeder protection, T1-1pole and T1-3pole are started in parallel. T1-
3pole therefore allows accelerating the tripping of the breaker failure protection compared to T1-1pole
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Address 3913 T2StartCriteria is used to set whether the delay time T2 is started after expiration of
time T1 (T2StartCriteria=With exp. of T1)or parallel to thistime (T2StartCriteria=Par
withT1). The timer T2 can also be started via a separate binary input 1424 ,,>BF STARTonlyT2“.

[3904] T1-1pole |

[3903[1p-RETRIP (T1) |
v
| YES
Start L1 T 0 LNO
[3903 [ 1p-RETRIP (T1) |
F— ¥ YES 1473
Start L2 T o ' NO BF T1-TRIP 1pL2 )
[3903[ 1p-RETRIP (T1)
\
YES 1474
Start L3 T o BF T1-TRIP 1pL3 )
[3905] T1-3pole 476
! —(BFTI-TRIPL123 )
—
Start L123 T 0 (Trip Repetition at
Feeder)
3906 T2 |
|21 L
Start Only T2 T 0
O
\ With exp. of T1 | 1494
. 1
Parallel withT1 —+———|T 0 >1 ({BF T2-TRIP(bus) )
With exp. of T1 | '
- 14 —
Parallel withT1 (—T 0[—
With exp. of T1_ | !

Parallel withT1  ——

—
o

Figure 2-38 Lagic diagram of the two-stage breaker failure protection

Circuit breaker not operational

Th!re may be cases when it is already obvious that the circuit breaker associated with a feeder protection relay
cannot clear a fault, e.g. when the tripping voltage or the tripping energy is not available.

In such a case it is not necessary to wait for the response of the feeder circuit breaker. If provision has been
made for the detection of such a condition (e.g. control voltage monitor or air pressure monitor), the monitor
alarm signal can be fed to the binary input ,,>CB faulty“ of the 7VK61. On occurrence of this alarm and a
trip command by the feeder protection, a separate timer T3-BkrDefective, which is normally set to 0O, is
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started (Figure 2-39). Thus, the adjacent circuit breakers (bus-bar) are tripped immediately in case the feeder
circuit breaker is not operational.

(Start Conditions) | 3907 | T3-BkrDefective
1461
1493
(DBF Start n T o (BF TRIP CBdefec )
378
[ >cB faulty
1476
No 21 L(BF TI-TRIPL123_[)
/_with T1-trip M
{ _with T2-trip 1494
| w/ TUT2-trip 21 ’_< BF T2-TRIP(blis) Ny, )

| 3908 [ Trip BkrDefect. |

Figure 2-39 Circuit breaker faulty

Transfer trip to the remote end circuit breaker

The device has the facility to provide an additional intertrip signalto‘the ciretit breaker at the remote line end
in the event that the local feeder circuit breaker fails. For this, a suitableiprotection signal transmission link is
required (e.g. via communication cable, power line carrier transmission, radio transmission, or optical fibre
transmission).

End fault protection

124

An end fault is defined here as a short—circuit which'ha§ o¢curred at the end of a line or protected object,
between the circuit breaker and the current transformerset.

Figure 2-40 shows the situation. The faulis [0¢ated — as seen from the current transformer (= measurement
location) — on the busbar side, it will thus negbe reégarded as a feeder fault by the feeder protection relay. It
can only be detected by either a reversefstage obthe feeder protection or by the busbar protection. However,
a trip command given to the feeder circuit breaker does not clear the fault since the opposite end continues to
feed the fault. Thus, the fault currentddes ‘net'stop flowing even though the feeder circuit breaker has properly
responded to the trip command.

Busbar

Protection

+is€
Feeder

Figure 2-40 End fault between circuit breaker and current transformers

The end fault protection has the task to recognize this status and to transmit a trip signal to the remote end(s)
of'the protected object to clear the fault. For this purpose, the output command ,,BF EndF1t TRIP“is avail-
able'to trigger a signal transmission device (e.g. power line carrier, radio wave, or optical fibre) — if applicable,
together with other commands that need to be transferred.

The end fault is recognized when the current continues flowing although the circuit breaker auxiliary contacts
indicate that the breaker is open. An additional criterion is the presence of any breaker failure protection initiate
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signal. Figure 2-41 illustrates the functional principle. If the breaker failure protection is initiated and current flow
is detected (current criteria ,L*> current criterion” according to Figure 2-29), but no circuit breaker pole is
(auxiliary contact criterion ,, any pole closed"), then the timer T-EndFault is started. At the end of thi

intertrip signal is transmitted to the opposite end(s) of the protected object. O

[L1> Curr. Crit. [ 3922 T-EndFault

[L2> Curr. Crit. 1495 L 2

BF EndFIt TRI

il

| L3> Curr. Crit.

1461
(OBF Start

[21pole Closed @
Figure 2-41  Operation scheme of end fault protection 0

Pole discrepancy supervision

The pole discrepancy supervision has the task to detect discrep% e position of the three circuit breaker
I

poles. Under steady-state operating conditions, either all e breaker must be closed, or all three
poles must be open. Discrepancy is permitted only for a s erval during a single-pole automatic
reclose cycle.

ich are processed here are the same as those
ondition is established when at least one pole is
ree poles are closed (, > one pole open®).

The scheme functionality is shown in Figure 2-42.
used for the breaker failure protection. The pole di
closed (, > one pole closed”) and at the same ti

Additionally, the current criteria (from Figure
current is not flowing through all three pg i
all three poles, all three poles must b

gh only one or two poles. When current is flowing through
if the breaker auxiliary contacts indicate a different status.

If pole discrepancy is detected, th
was open before the trip command o e discrepancy supervision occurred.

: 1497

[L1> Curr. Crit. ™ ‘ ) ~ | & ——(BF CBdiscr L1 )
— 1498
& —(BF CBdiscr L2 )
— 1499
[ & —(BF CBdiscr L3 )
fhee | =
_l : : 1500

& —(BF CBdiscr TRIP )
- T O

| T-PoleDiscrep. [3932]

Function diagram of pole discrepancy supervision
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2.6.2 Setting Notes

General

The circuit breaker failure protection and its ancillary functions (end fault protection, pole discrepancy supervi-
sion) can only operate if they were set during configuration of the scope of functions (address 139 BREAKER
FAILURE, setting Enabled or enabled w/ 310>).

Breaker failure protection
The breaker failure protection is switched ON or OFF at address 3901 FCT BreakerFail.

The current threshold I> BF (address 3902) should be selected such that the protectionwill operate with the
smallest expected short-circuit current. A setting of 10 % below the minimum fault cugreft forwhich breaker
failure protection must operate is recommended. On the other hand, the value should notsbe set lower than
necessary.

If the breaker failure is configured with zero sequence current threshold (addressyl39 = enabled w/ 3I0>),
the pickup threshold for the zero sequence current 310> BF (address 3912),can be set independently of I>
BF.

Normally, the breaker failure protection evaluates the current flow'criterion asaell as the position of the breaker
auxiliary contact(s). If the auxiliary contact(s) status is not availablejin‘the device, this criterion cannot be pro-
cessed. In this case, set address 3909 Chk BRK CONTACT towO.

Two-stage Breaker Failure Protection

With two-stage operation, the trip command is repeatechaftefia time delay T1 to the local feeder breaker, nor-
mally to a different set of trip coils of this breaker. A €haice ean be made whether this trip repetition shall be
single-pole or three-pole if the initial feeder pratection tripwas single-pole (provided that single-pole trip is pos-
sible). This choice is made in address 3903 Ap-RETRIP (T1). Set this parameter to YES if the first stage is
to trip single-pole, otherwise set it to NO.

If the breaker does not respond to this tripsrepetition, the adjacent circuit breakers are tripped after T2, i.e. the
circuit breakers of the busbar or of the ¢oncerhed busbar section and, if necessary, also the circuit breaker at
the remote end unless the fault has been cleared.

Separate delay times can be set

« for single- or three-pole tripgrepetition to the local feeder circuit breaker after a 1-pole trip of the feeder pro-
tection T1-1pole at address, 3904,

 for three-pole trip repetitionyto the local feeder circuit breaker after 3-pole trip of the feeder protection T1 -
3pole (address 3905),

« for trip of the adjacentieireuit breakers (busbar zone and remote end if applicable) T2 at address 3906.

Note

]

l In case @f multi-phase tripping of the feeder protection, T1-1pole and T1-3pole are started in parallel. T1 -
3pole therefore allows accelerating the tripping of the breaker failure protection compared to T1-1pole.
Therefore, you . should set T1-1pole equal to or longer than T1-3pole.

The delay'times are set dependant on the maximum operating time of the feeder circuit breaker and the reset
time of the current detectors of the breaker failure protection, plus a safety margin which allows for any toler-
anceof the delay timers. Figure 2-43 illustrates the timing of a typical breaker failure scenario. The dropout time
i0r sinusoidal currents is < 15 ms. If current transformer saturation is anticipated, the time should be set to
25 ms.
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S

If the breaker failure protection is to perform a single-pole TRIP repetition, the time set for the AR, ad @
3408 T-Start MONITOR, has to be longer than the time set for address 3903 1p-RETRIP (T1 prevent

3-pole coupling by the AR before T1 expires.

Note

To prevent AR after ,BF T2-TRIP(bus)“, the time 3408 T-Start MONITOR can be set to expire together
with T2.

Fault Inception &

Normal Fault Clearance
Time
Safety
Prot. Trip |CB Operating Time|Reset I> BF | Margin
Initiation Breaker Failure
Protection

Command
Repetition

4

Time Delay T1 of Breaker Failure Protection

CB Operating
Time (Adjacent
Time Delay T2 of Breake i i CBs)

Figure 2-43  Time sequence example for\no clearance of a fault, and with circuit breaker failure, using
two-stage breaker fa protection

Single-stage breaker failure protection \
With single-stage operation, a nt circuit breakers (i.e. the breakers of the busbar zone and, if applica-

ble, the breaker at the remote end)iare tripped after a delay time T2 (address 3906) following initiation, should

the fault not have been in this time.
The timers T1-1 ddress 3904) and T1-3pole (address 3905) are then set to « since they are not
needed.

But you may use€ the Tl timers for single-stage protection if you wish to utilise the facility of setting different
delay times aftersi -pole trip and three-pole trip of the feeder protection. In this case set T1-1pole (ad-

dress 390 1-3pole (address 3905) separately, but address 3903 1p-RETRIP (T1) to NO to avoid
asin oleftri mmand to the busbar. Set T2 (address 3906) to « or equal to T1-3pole (address 3905).
ure the correct trip commands are assigned to the desired trip relay(s).

ay time is determined from the maximum operating time of the feeder circuit breaker, the reset time of
detectors of the breaker failure protection, plus a safety margin which allows for any tolerance of
timers. The time sequence is illustrated in Figure 2-44. The dropout time for sinusoidal currents is <
15 ms. If current transformer saturation is anticipated, the time should be set to 25 ms.

L 4
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Fault Inception

Normal Fault Clearance Time

Prot. Trip CB Operating Time | Reset |> BF ‘ Safety Margin

Initiation Breaker Failure
Protection
CB Operating Time
Time Delay T2 of Breaker Failure Protection (Adjacent CBs)

Total fault clearing time in case of Breaker Failure

Figure 2-44  Time sequence example for normal clearance of a fault, and with circuitibreaker failure, using
single-stage breaker failure protection

Circuit breaker not operational

If the circuit breaker associated with the feeder is not operational (e.g/controlyvoltage failure or air pressure
failure), it is apparent that the local breaker cannot clear the fault.Ifthe relay.is informed about this disturbance
(via the binary input ,,>CB faulty*“), the adjacent circuit breakersibusbar and remote end if applicable) are
tripped after the time T3-BkrDefective (address 3907) whichuis, usually set to 0.

Address 3908 Trip BkrDefect. determines to which output thetsip command is routed in the event that the
breaker is not operational when a feeder protection trip a€curs.“Sélect that output which is used to trip the ad-
jacent breakers (bus-bar trip).

End fault protection

The end fault protection can be switched separately ON or OFF in address 3921 End F1t. stage. Anend

fault is a short-circuit between the circuit bréakerand the current transformer set of the feeder. The end fault
protection presumes that the device is infarmed-about the circuit breaker position via breaker auxiliary contacts
connected to binary inputs.

If, during an end fault, the circuit brgaker is tfipped by a reverse stage of the feeder protection or by the busbar
protection (the fault is a busbar faultas determined from the location of the current transformers), the fault
current will continue to flow, beeause the fault is fed from the remote end of the feeder circuit.

The time T-EndFault (addressy3922) is started when, during the time of pickup condition of the feeder pro-
tection, the circuit breaker,auxiliary contacts indicate open poles and, at the same time, current flow is still de-
tected (address 3902){The tiip command of the end fault protection is intended for the transmission of an in-
tertrip signal to the remote,end circuit breaker.

Thus, the delay timegnust be set so that it can bridge out short transient apparent end fault conditions which
may occurduring,switehing of the breaker.

Pole discrepancy supervision

128

In address 3931 PoleDiscrepancy (pole discrepancy protection), the pole discrepancy supervision can be
switched separately ON or OFF. It is only useful if the breaker poles can be operated individually. It avoids that
anly one or two poles of the local breaker are open continuously. It has to be provided that either the auxiliary
contacts of each pole or the series connection of the NO auxiliary contacts and the series connection of the NC
auxiliary contacts are connected to the device's binary inputs. If these conditions are not fulfilled, switch
address 3931 OFF.

The delay time T-PoleDiscrep. (address 3932) indicates how long a breaker pole discrepancy condition of
the feeder circuit breaker, i.e. only one or two poles open, may be present before the pole discrepancy super-
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vision issues a three-pole trip command. This time must be clearly longer than the duration of a single-poile
automatic reclose cycle. The time should be less than the permissible duration of an unbalanced load condition
which is caused by the unsymmetrical position of the circuit breaker poles. Conventional values are 2s to 5's.

2.6.3  Settings
The table indicates region-specific presettings. Column C (configuration) indicates the corresponding second-
ary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Comments
3901 FCT BreakerFail ON ON Breaker Failure Protection
OFF
3902 I> BF 1A 0.05 .. 20.00 A 0.10 A Pick-up threshold 1>
5A 0.25..100.00 A 0.50 A
3903 1p-RETRIP (T1) NO YES 1pole retrip with stage T1
YES (local trip)
3904 T1-1pole 0.00 .. 30.00 sec; © 0.00(sec T1, Delay after 1pole start
(local trip)
3905 T1-3pole 0.00 .. 30.00 sec; © 0:00 sec T1, Delay after 3pole start
(local trip)
3906 T2 0.00 .. 30.00 sec;.%© 0.15 sec T2, Delay of 2nd stage
(busbar trip)
3907 T3-BkrDefective 0.00 .. 30.00(sec; = 0.00 sec T3, Delay for start with de-
fective bkr.
3908 Trip BkrDefect. NO NO Trip output selection with
withy, T 1-trip defective bkr
with T2:trip
Wl T&/T 2-trip
3909 Chk BRK CONTACT NQ YES Check Breaker contacts
YES
3912 310> BF TA 0705 .. 20.00 A 0.10 A Pick-up threshold 310>
S5A 0.25..100.00 A 0.50 A
3913 T2StartCriteria With exp. of T1 Parallel withT1 T2 Start Criteria
Parallel withT1
3921 End Flt. stage ON OFF End fault protection
OFF
3922 T-EndFault 0.00 .. 30.00 sec; «© 2.00 sec Trip delay of end fault pro-
tection
3931 PoleDiscrepancy ON OFF Pole Discrepancy supervi-
OFF sion
3932 T-PoleDiscrep. 0.00 .. 30.00 sec; © 2.00 sec Trip delay with pole dis-

crepancy
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2.6.4 Information List

No. Information Type of In- Comments
formation
1401 >BF on SP >BF: Switch on breaker fail protection
1402 >BF off SP >BF: Switch off breaker fail protection
1403 >BLOCK BkrFail SP >BLOCK Breaker failure
1415 >BF Start 3pole SP >BF: External start 3pole
1424 >BF STARTonlyT2 SP >BF: Start only delay time T2
1432 >BF release SP >BF: External release
1435 >BF Start L1 SP >BF: External start L1
1436 >BF Start L2 SP >BF: External start L2
1437 >BF Start L3 SP >BF: External start L3
1439 >BF Start w/o | SP >BF: External start 3pole (w/o curent)
1440 BkrFailON/offBI IntSP Breaker failure prot. ON/QFF viayBl
1451 BkrFail OFF ouT Breaker failure is switched OFF
1452 BkrFail BLOCK ouT Breaker failure is BLOCKED:
1453 BkrFail ACTIVE ouT Breaker failure iSTACTIVE
1461 BF Start ouT Breaker failure protection started
1472 BF T1-TRIP 1pL1 ouT BF Trip T1 (leeal trip) - only phase L1
1473 BF T1-TRIP 1pL2 ouT BF Trip Td(localtrip) - only phase L2
1474 BF T1-TRIP 1pL3 ouT BF TrigéT1 (local trip) - only phase L3
1476 BF T1-TRIP L123 ouT BF #rip,T 1(lecal trip) - 3pole
1493 BF TRIP CBdefec ouT BFTrip im case of defective CB
1494 BF T2-TRIP(bus) ouT BF Trip'T2 (busbar trip)
1495 BF EndFIt TRIP ouT BF Trip End fault stage
1496 BF CBdiscrSTART ouT BF Pole discrepancy pickup
1497 BF CBdiscr L1 ouT BF Pole discrepancy pickup L1
1498 BF CBdiscr L2 ouT BF Pole discrepancy pickup L2
1499 BF CBdiscr L3 OouT BF Pole discrepancy pickup L3
1500 BF CBdiscr TRIP OuUT BF Pole discrepancy Trip
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2.7

2.7.1

2.7.1.1

2.7 Monitoring Function

Monitoring Function

The device incorporates extensive monitoring functions of both the device hardware and software; theimeas
sured values are also continually checked to ensure their plausibility; the current and voltage transformer sec-
ondary circuits are thereby substantially covered by the monitoring function. It is also possible to implement trip
circuit monitoring, using appropriate binary inputs as available.

Measurement Supervision

Hardware Monitoring

The device is monitored from the measuring inputs up to the command relays. Menitoring circuits and the pro-
cessor check the hardware for faults and inadmissible states.

Auxiliary and Reference Voltages

The processor voltage is monitored by the hardware as theé processor cannot operate if the voltage drops below
the minimum value. In that case, the device is not operational On,recovery of the voltage the processor system
is restarted.

If the supply voltage is removed or switched off, theldevicejis taken out of service, and an indication is imme-
diately generated by a normally closed contact. Brief voltage interruptions of up to 50 ms do not disturb the
operational readiness of the device (see for the Technical Data).

The processor monitors the reference voltage oftheyADC (analog-to-digital converter). The protection is sus-
pended if the voltages deviate outsidean-allowable'range, and persistent deviations are reported.

Back-up Battery

The buffer battery, which ensuresgheieperation of the internal clock and the storage of counters and indications
if the auxiliary voltage fails, is periadically checked for charge status. On its undershooting a minimum admis-
sible voltage, the indication gFailWBattery“ (no. 177) is issued.

If the device is not supplied with auxiliary voltage for more than 1 or 2 days, the internal clock is switched off
automatically, i.e. the tifiie iSthot registered any more. The data in the event and fault buffers, however, remain
stored.

Memory Components

The main miemory (RAM) is tested when the system starts up. If a fault is detected during this process, the
startufyyis abarted: Error LED and LED 1 light up and the remaining LEDs start flashing simultaneously. During
opgrationthe memory is checked by means of its checksum.

A checksum of the program memory (EPROM) is cyclically generated and compared with the stored program
cheeksum.

A checksum for the parameter memory (FLASH-EPROM) is cyclically generated and compared with the check-
sum which is computed after each change of the stored parameters.

If a malfunction occurs, the processor system is restarted.
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Offset of the Analogue-to-Digital Converter

admissibly high value, the indication ,,Error Offset® (No. 191) is displayed. The protective functions remai

active. O

Sampling Frequency

The offset of the ADC is measured cyclically for each channel and corrected. When the offset reaches an in-O

The sampling frequency and the synchronism of the analog-digital converters is continuously monitored 4f any
deviations cannot be removed by remedied synchronization, then the processor system is r rted.

A

There are four measurement inputs in the current paths. If the three phase currents and fi arth current from
the current transformer starpoint or a separated earth current transformer of the li ggprotected are con-
nected to the device, their digitised sum must be zero. A fault in the current circui

Measured Value Capturing Currents

lg=[lis + 1o+ |5+ K-lg| > I THRESHOLDI,, + XI FACTOR-X |! |

Factor k, (address 221 I4/Iph CT) takes into account a possible different ratio of a separate I transformer
(e.g. cable core balance current transformer). ¥I THRESHOLD and X . are setting parameters.

The component I FACTOR X | | | takes into account permissibl
transformers which are particularly prevalent during large fault curr
currents:

n portional ratio errors of the input
igure 2-45). X | | | is the sum of all

ZI= 0]+ 1l + sl + [klel

This malfunction is signalled as ,Failure ¥ I“ (No.

Note

Current sum monitoring can operate prope @ when the ground current of the protected line is fed to the
fourth current measuring input (1) of the gelay

o
TN G

2| FACTOR
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Measured value acquisition voltages

Four measuring inputs are available in the voltage circuit: three for phase-to-earth voltages and one inputfor
the displacement voltage (e-n voltage of open delta winding) or a busbar voltage. If the displacementioltage
is connected to the device, the sum of the three digitized phase voltages must equal three times the'zero'se-
qguence voltage. A fault in the voltage transformer circuits is detected when

Ue=|Upy + Upp + Uz + kyUen| > 25 V.

The factor k, allows for a difference of the transformation ratio between the displacement voltagednput and the
phase voltage inputs (address 211 Uph / Udelta).

This malfunction is signalled as ,,Fail ~* U Ph-E“ (no. 165).

Note

Voltage sum monitoring is only effective if an external displacement voltagetis, conpécted to the displacement
voltage measuring input.

2.7.1.2 Software Monitoring

Watchdog

For continuous monitoring of the program sequences; a timeynonitor is provided in the hardware (watchdog for
hardware) that expires upon failure of the processof or aniinternal program, and causes a reset of the processor
system with complete restart.

An additional software watchdog ensures that malfupetions during the processing of programs are discovered.
This also initiates a restart of the processorsystens.

If a fault is not removed by the restart'ef the processors, a new restart is attempted. If the fault is still present
after three restart attempts within 308, thejprotection system will take itself out of service, and the red LED
.Blocked" lights up. The Device Qk, relay, drops off and signals the malfunction by its ,life contact".

2.7.1.3 Monitoring External Transformer Circuits

Interruptions or shert-Cifedits in the secondary circuits of the current and voltage transformers, as well as faults
in the connections (important for commissioning!), are detected and reported by the device. To this end, the
measured values arescyclically checked in the background as long as no fault detection is present.

Current Symmetry

In healthy network operation it can be expected that the currents will be approximately balanced. The monitor-
ing‘af.thegneasured values in the device checks this balance. The smallest phase current is compared with the
largest“Non-symmetry is detected when

Lin | /| 1max | < BAL. FACTOR I aslong as I, /Iy >BALANCE I LIMIT/I,

I max 1S the highest, |, the lowest of the three phase currents. The symmetry factor BAL. FACTOR I
(address 2905) represents the allowable asymmetry of the phase currents while the limit value BALANCE I
LIMIT (address 2904) is the lower limit of the operating range of this monitoring (see Figure 2-46). The dropout
ratio is about 97%.

After a settable time (5-100 s) this malfunction is signaled as ,,Fail I balance® (no. 163).
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Imin

IN Slope:
T BAL. FACTOR | |

C)O

Q‘b

Im
—y

N

[BALANCE ILIMIT |

Figure 2-46  Current symmetry monitoring

Broken Conductor

A broken wire of the protected line or in the current transfor ry circuit can be detected if a minimum

current PoleOpenCurrent flows via the line. If the mini se current is below this limit while the other
phase currents are above this limit, an interruption of this ct ay be assumed. If current asymmetry
occurs (see margin heading ,Current symmetry“), the device issues the indication ,Fail Conductor®

(No. 195).

Voltage Symmetry

134

In healthy network operation it can be ex @ the voltages are nearly balanced. The monitoring of the
measured values in the device checks thN The smallest phase voltage is compared to the largest.
Non-symmetry is detected when

|Umin |/ | Umax | < BAL. FACTOR s as | Upax | > BALANCE U-LIMIT
Unax IS the largest of the threeyphase-to-phase voltages and U, the smallest. The symmetry factor BAL.
FACTOR U (address 2903) re allowable asymmetry of the voltages while the limit value BALANCE

U-LIMIT (address 2902) is lowerlimit of the operating range of this monitoring (see Figure 2-47). The
dropout ratio is about 979

After a settable time, t

Q>®

m tion is signaled as ,Fail U balance” (no. 167).
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Slope:

BAL. FACTOR U

Figure 2-47

| BALANCE U-LIMIT

Voltage symmetry monitoring

Voltage Phase Sequence

Umax

Verification of the faulted phases, phase preference ddifeetionimeasurement and polarisation with quadrature
voltages usually require clockwise rotation of the measured values. The phase rotation of the measured volt-
ages is checked by monitoring the voltage phase sequence

U, ; before U, before U, 5

This check takes place if each measured voltage has,a minimum magnitude of

[Upal, [ULl, [ULs] > 40 VN3

. In case of negative phase rotation, thelindication ,,Fail Ph. Seq.“ (No.171) is issued.

If the system has a negative phasggrotation, this must have been set during the configuration of the power
system data (refer to Section 2.1£3.1; address 235). In such event, the phase rotation monitoring applies to the

corresponding opposite phasg,sequence.

Asymmetrical Measuring Voltagedailure™Fuse Failure Monitor".

In the event of a measured voltage failure due to a short circuit fault or a broken conductor in the voltage trans-
former secondary Circuit certain measuring loops may mistakenly see a voltage of zero.

If fuses are used.instead of a secondary miniature circuit breaker (VT mcb) with connected auxiliary contacts,
then the (,Fuse,Failufe Monitor“) can detect problems in the voltage transformer secondary circuit. Of course,
the miniature girctit breaker and the ,Fuse Failure Monitor* can be used at the same time.

The’,FusesEailure-Monitor“ is only active if the three-phase currents and voltages are connected. Otherwise,
this function is disabled and the associated parameters and indications are hidden .

Thetasymimetrical measured voltage failure is characterized by its voltage asymmetry with simultaneous
current'symmetry. Figure 2-48 shows the logic diagram of the ,Fuse Failure Monitor* during asymmetrical
failure of the measured voltage.

If there is substantial voltage asymmetry of the measured values, without asymmetry of the currents being reg-
istered at the same time, this indicates the presence of an asymmetrical failure in the voltage transformer sec-
ondary circuit.

The asymmetry of the voltage is detected by the fact that either the zero sequence voltage or the negative se-
guence voltage exceed a settable value FFM U>(min). The current is assumed to be sufficiently symmetrical
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if both the zero sequence as well as the negative sequence current are below the settable threshold FFM I<

(max) .
As soon as this state is recognized, the undervoltage protection and the two overvoltage stages U, and 3UOO
are blocked. The immediate blocking demands that current flows in at least one of the phases .

The immediate blocking must not occur as long as one phase is without voltage due to single-pole dead
condition as the asymmetry of the measured values arising in this state is due to the switching state of the line
and not due to a failure in the secondary circuit. Accordingly, the immediate blocking is disabled when the line
is tripped single-pole (internal information , 1 pole open“ in the logic diagram). *

If a zero sequence or negative sequence current is detected within approximately 10 s after %ion of this

criterion, the protection assumes a short-circuit and removes the blocking by the ,fuse fa or* for the
duration of the fault. If on the other hand the voltage failure criterion is present for long rox. 10 s, the
blocking is permanently activated (latching of the voltage criterion after 10 s). Only 1 e voltage crite-

rion has been removed by correction of the secondary circuit failure, will the blocking a atically reset,
thereby releasing the blocked protection functions again.

[FFM I< (max) [2912] Q
v
]

[1L1
[1L2
[1L3
[310
70 _

|3|2 (VT FuseFail )

| FFM U>(min)
[3u0

: 169
10+~ VT FuseFail>10s )

[3U2 S
[ 1pole Dead Time

Figure 2-48

136

Logic diagram of the fuse failure monitor with zero and negative sequence system

L 4
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Three-Phase Measuring Voltage Failure "Fuse Failure Monitor"

A three-phase failure of the secondary measured voltages can be distinguished from an actual system#faultiby
the fact that the currents have no significant change in the event of a failure in the secondary measuredvoltage.
For this reason, the current values are routed to a buffer so that the difference between present afid"stored
current values can be analysed to recognise the magnitude of the current differential (current differential crite-
rion). A three-pole measuring voltage failure is detected when

» All three phase-to-earth voltages are smaller than the threshold FFM U<max (3ph),
< the current differential in all three phases is smaller than the threshold FFM Idelta (3p)
If no stored current values are present (yet), the current magnitude criterion is resortedd®. Figure shows the

logic diagram of the 3-phase measured voltage failure monitoring. A three-pole measuringsoltage failure is de-
tected when

» All three phase-to-earth voltages are smaller than the threshold FFM U<max /(3ph),
< All three phase current amplitudes are greater than a fixed set noise thresheld (40 mA).

If such a voltage failure is recognized, the protection functions that operate‘@nsthe basis of undervoltage are
blocked until the voltage failure is removed; Thereafter the blocking,is autematically removed.

The ,Fuse-Failure-Monitor is only active if the three-phase currehts,andwoltages are connected. Otherwise,
this function is disabled and the associated parameters and indications’are hidden .

Additional Measured Voltage Failure Monitoring

If no measuring voltage is available after power-ontef the‘device (e.g. because the voltage transformers are
not connected), the absence of the voltage can be detected,and reported by an additional monitoring function.
Where circuit breaker auxiliary contacts are used,they should be used for monitoring as well. Figure 2-49
shows the logic diagram of the measured voltageiailure monitoring. A failure of the measured voltage is de-
tected if:

» All three phase-to-earth voltages are smaller than FFM U<max (3ph),

» Atleast one phase current is larger than PoleOpenCurrent or at least one breaker pole is closed (can be
set),

» No protection function has picked up,

< This condition persists for a settable time T V-Supervision (default setting: 3 s).

Thistime T V-Supervdsion is required to prevent that a voltage failure is detected before the protection picks
up.

If a failure is detected byythese criteria, the annunciation 168 ,Fail U absent® is output.

The additional menitoring#function for measured voltage failure is only active if the three-phase currents and

voltages are connected. Otherwise, this function is disabled and the associated parameters and indications are
hidden .
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2.7.1.4

138

[2915] V-Supervision

| _w/CURR.SUP
A w/i> & CBaux E'*
OFF
[FFM U<max (3ph)  [2913]
2
[UL1-E 1 [T V-Supervision [2916]
U<
T i
1 4
|UL2'E ﬂ-ﬂé & 3 T 0 Fail U absent
[UL3E \
U<
»
[PoleOpenCurrent  [1130]

=

(L1

S
>

Figure 2-49 Logic diagram of the additional measured ageyfailure monitoring

&Sequence Power

Monitoring the Phase Angle of the P%
This monitoring function allows to determine ect f power flow. You can monitor the phase angle of

C
the complex power, and generate an indicat ﬁ en the power phasor is inside a settable segment.

v

=

L
_|‘[_

[I2

v

(I3

mV

From CB Position Logic

>CB 1pole Closed

One example of this application is the indication ofycapacitive reactive power. The monitoring indication can
then be used to control the overvoltage % unction. For this purpose, two angles must be set, as shown
i

in Figure 2-50. In this example, oA =2 B = 340° has been set.

If the measured phase angle ¢(S;) @f the ve sequence power is within the area of the P-Q plane delimited
by the angles A and ¢B, the Iﬁd'& (PQ Pos. Seq.)“ (No. 130) is output. The angles oA and ¢B can

be freely set in the range betw nd 359°. The area starts at oA and extends in a mathematically positive
sense as far as the angl| . steresis of 2° is provided to prevent erroneous indications which might
emerge at the threshold li

O
Q>®

L 4
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Figure 2-50  Characteristic of the Po
The monitoring function can also & r the display of negative active power. In this case the areas must
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Figure 2-51 Phase Angle Monitoring for N iv ower

The two angles must be at least 3° apartk ot the case, monitoring is blocked and the indication ,,¢

Set wrong“ (No. 132) is output.

The following conditions must be fulfill asurement to be enabled:

« The positive sequence current I{is than the value set in parameter 2943 I1>.

« The positive sequence voltg her than the value set in parameter 2944 U1>.

* The angles set in address gRa\nd 2942 ¢B must be at least 3° apart. Incorrect parameter settings
cause the indication 1 ¢ 8et wrong“ to be output.

e The ,Fuse-Failure- or the measured voltage failure monitoring must not have responded, and
binary input indicatioh 361};,>FAIL:Feeder VT“ mustnot be present.

If monitoring is no% is fact is signaled by the indication ,,¢ (PQ Pos) block“ (No. 131).
S

Figure%

L 4

ic of the positive sequence system phase angle monitoring.
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[2941]9A | B |
| | [25%2]B |
132
| ¢A - ¢ B| <=3° (¢ Set wrong )
(1> [2943]
v
[11 I
| ut> | 2944| Calculation of
+ phase angle 130
and —(o(PQPos 8eg) )
[U1 H - characteristic
monitoring
168
(OFail U absent — L
170 —
(O VT FuseFall — 9 >
361 131

(@(PQPos) block )

l >FAIL:Feeder VT

Figure 2-52 Logic of the Positive Sequence System Phase Angle Monitoring

2.7.1.5 Malfunction Reaction
Depending which kind of self supervision fungtion ig,picked up, an alarm is given, the processor is restarted or
the device is taken out of operation. If thegfault is still present after three restart attempts, the device will take
itself out of service and indicate this candition by dropout of the “Device OK” relay, thus indicating device failure.
The red LED ,ERROR* on the devicefrent lights up, provided the auxiliary voltage is available, and the green
LED ,RUN* goes off. If the internal auxiliaryavoltage supply fails, all LEDs are dark. Table 2-5 shows a summary
of the monitoring functions and thesmalfanction responses of the relay.
Table 2-5 Summary of Malfunction Responses of the Device
Monitoring possible‘causes Malfunction Re- Message (F.No) Device
sponse
AC/DC supply voltage |Extegnal (aux. voltage) inter- |Device out of operation |All LEDs dark DOK? drops out
loss nal (converter) alarm, if possible JError 5V* (144)
Measured Value Acqui- |Intérnal (converter or refer- |Protection out of opera- |LED ,ERROR* DOK? drops out
sition ence voltage) tion, alarm LError A/D-conv.”
(181)
Buffer battery Internal (battery) Message JFail Battery“ (177) |As allocated
Hardware Watéhdog Internal (processor failure) |Device not in operation |[LED ,ERROR* DOK? drops out
Software watchdag Internal (program execution) | Restart attempt ¥ LED ,ERROR* DOK3 drops out
Main memory Internal (battery) Restart attempt D, LED flashes DOK? drops out
Restart abort
Device not in operation
Program meniory Internal (EPROM) Restart attempt LED ,ERROR* DOK? drops out
Settings memory internal (Flash-EPROM or |Restart attempt LED ,ERROR" DOK? drops out
RAM)
Sampling frequency Internal (clock generator) Restart attempt D LED ,ERROR* DOK? drops out
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er sensitive/insensitivity

order number MLFB of the
device

Protection out of opera-
tion

(194),Error A/D-
conv.” (181)
LED ,ERROR*

Monitoring possible causes Malfunction Re- Message (F.No) Device
sponse

1 A/5 A-Setting Jumper wrong 1/5 A Indications: LError1A/5Awrong* |DOK? drops out
Protection out of opera- |(192) ,Error A/D-
tion conv.” (181)

LED ,ERROR"

Calibration data Internal (EEPROM or RAM) |Indication: JAlarm adjustm.” As allocated
Using default values (193)

Earth current transform- {1/0-BG does not comply the |Indications: LError neutralCT* DOK? drops out

Modules

Module does not comply
with ordering number

Indications:
Protection out of opera-
tion

,Error Board
BG1...7" (FN0g183
... 189)

and if applicable
LError AiD<genv.®.
(181)

DOK? drops out

and two-phase ,Fuse-
Failure-Monitor*

ers)

Undervoltage protection
is blocked

(169)

Current sum Internal (measured value Message JFailtite X 1%9(162) |As allocated
acquisition)

Current Symmetry External (power system or |Message JEailbalance” (163)|As allocated
current transformer)

Broken conductor External (power system or |Message »Eail Conductor” As allocated
current transformer) (195)

Voltage sum Internal (measured value Message JFailZ U Ph-E" (165) |As allocated
acquisition)

Voltage Symmetry External (power system or |Message +Fail U balance* As allocated
voltage transformer) (167)

Voltage Phase Se- External (power system or |Message JFail Ph. Seq.“ (171) |As allocated

quence connection)

Voltage failure, three- |External (power system or |Message LT FuseFail>10s* |As allocated

phase ,Fuse-Failure- |connection) Undetyoltage protection |(169)

Monitor* is blocked

Voltage failure, single |External (voltage transféfm- {Méssage LT FuseFail>10s* |As allocated

Voltage failure, three-
phase

External (powenrsystemior
connection)

Message
Undervoltage protection
is blocked

JFail U absent” (168)

As allocated

Trip Circuit Monitoring

External (trip cifeuit or
controlvoltage)

Message

JFAIL: Trip cir.”
(6865)

As allocated

1) after three Uinsuccessful restarts, the device is taken out of service.

2) DOK =, DeviceW©K" =

142

Break contact of the readiness relay = Life-contact
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2.7.1.6 Setting Notes

General

The sensitivity of the measured value monitoring can be changed. Experiential values set ex works arelade-
quate in most cases. If particularly high operational asymmetries of the currents and/or voltages are‘expected,
or if one or more monitoring functions pick up sporadically during normal operation, the sensitivity setting(s)
should be reduced.

The measurement supervision can be switched ON or OFF in address 2901 MEASURE~SUPERV.

Current balance supervision

Address 2902 BALANCE U-LIMIT determines the limit voltage (phase-to-phase), above which the voltage
symmetry monitoring is effective. Address 2903 BAL. FACTOR U is the asseciated balance factor, i.e. the
gradient of the balance characteristic. The indication ,,Fail U balance®(no. 167) can be delayed at address
2908 T BAL. U LIMIT. These settings can only be changed usingdIGSlHat’/Additional Settings.

Address 2904 BALANCE I LIMIT determines the limit current aboveywhich the current symmetry monitoring
is effective. Address 2905 BAL. FACTOR I is the associated balance factor, i.e. the gradient of the balance
characteristic. The indication ,Fail I balance” (no. 163) can/be delayed at address 2909 T BAL. I
LIMIT. These settings can only be changed using DIGSI at Additional Settings.

Summated current supervision

Address 2906 *I THRESHOLD determines the linit currenfabove which the current sum monitoring is activat-
ed (absolute portion, only relative to ). The relativeyportion (relative to the maximum phase current) for acti-
vating the current sum monitoring is set at adfress$)2907 I FACTOR. These settings can only be changed
using DIGSI at Additional Settings.

Note

Current sum monitoring can operate preperty only when the residual current of the protected line is fed to the
fourth current input (1,) of the relay.

Asymmetrical measuring voltagegailure “Fuse Failure Monitor"

The settings of thelFuselkailure Monitor” for asymmetrical measured voltage failure must be selected so that
on the one hand reliable pickup of the monitoring is ensured in the case of loss of a phase voltage (address
2911 FFM U>(min))g#while on the other hand a pickup due to earth faults in an earthed system is avoided. In
accordance with'this requirement, address 2912 FFM I< (max) must be set sufficiently sensitive (below the
smallest fadlt ctrrent due to earth faults). These settings can only be changed using DIGSI at Additional Set-
tings®

Infaddress 2910 FUSE FAIL MON., the ,Fuse Failure Monitor“, e.g. during asymmetrical testing, can be
Switched OFF.

Measured voltage failure monitoring

In‘address 2915 V-Supervision, the measured voltage supervision can be switched tow/ CURR.SUP,w/
I> & CBaux or OFF. Address 2916 T V-Supervision is used to set the waiting time of the voltage failure
supervision. This setting can only be changed in DIGSI at Display Additional Settings.
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2.7.1.7 Settings
Addresses which have an appended "A" can only be changed with DIGSI, under Additional Settings.
The table indicates region-specific presettings. Column C (configuration) indicates the corresponding se¢ond-
ary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Comments
2901 MEASURE. SUPERV ON ON Measurement Supervision
OFF
2902A BALANCE U-LIMIT 10..100V 50V VoltageWhreshold for
Balanee Menitoring
2903A BAL. FACTOR U 0.58 .. 0.95 0.75 Balance Factor for Voltage
Manitor
2904A BALANCE | LIMIT 1A 0.10..1.00 A 0.50 A Current Balance Monitor
5A 0.50..5.00 A 250 A
2905A BAL. FACTOR | 0.10 .. 0.95 0.50 Balance Factor for Current
Monitor
2906A %I THRESHOLD 1A 0.05..2.00 A 0.10A Summated Current Moni-
5A | 0.25..10.00 A 0.50 A toring Threshold
2907A I FACTOR 0.00 .. 0.95 0.10 Summated Current Moni-
toring Factor
2908A | T BAL. U LIMIT 5..100 sec 5 sec T Balance Factor for
Voltage Monitor
2909A | T BAL.ILIMIT 5..100 sec 5 sec T Current Balance Monitor
2910 FUSE FAIL MON. ON ON Fuse Failure Monitor
OFF
2911A FFM U>(min) 10 .. 100°V 30V Minimum Voltage Thresh-
old U>
2912A FFM I< (max) 1A 0.10 .. 1.00°A 0.10A Maximum Current Thresh-
5A 505100 A 0.50 A old 1<
2913A FFM U<max (3ph) 2..100V 5V Maximum Voltage Thresh-
old U< (3phase)
2914A FFM ldelta (3p) 1A 0.05..1.00 A 0.10A Delta Current Threshold
A+ | 0.25 .. 5.00 A 0.50 A (3phase)
2915 V-Supervision w/ CURR.SUP w/ CURR.SUP Voltage Failure Supervi-
w/ I> & CBaux sion
OFF
2916A | T V-SuperwiSion 0.00 .. 30.00 sec 3.00 sec Delay Voltage Failure Su-
pervision
2941 oA 0..359° 200 ° Limit setting PhiA
2942 @B 0..359° 340 ° Limit setting PhiB
2943 K> 1A 0.05..2.00 A 0.05 A Minimum value 11>
5A 0.25..10.00 A 0.25A
2944 u1l> 2.70V 20V Minimum value U1>
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2.7.1.8 Information List

No. Information Type of In- Comments

formation

130 o(PQ Pos. Seq.) ouT Load angle Phi(PQ Positive sequence)
131 o(PQ Pos) block ouT Load angle Phi(PQ) blocked
132 ¢ Set wrong ouT Setting error: |PhiA - PhiB| < 3°
161 Fail | Superv. ouT Failure: General Current Supervision
162 Failure X | ouT Failure: Current Summation
163 Fail | balance ouT Failure: Current Balance
164 Fail U Superv. ouT Failure: General Voltage Supérvision
165 Fail ¥ U Ph-E ouT Failure: Voltage summation Phase-Earth
167 Fail U balance ouT Failure: Voltage Balance
168 Fail U absent ouT Failure: Voltage absent
169 VT FuseFail>10s ouT VT Fuse Failure (alarm™>10s)
170 VT FuseFail ouT VT Fuse Failure,(alatm instantaneous)
171 Fail Ph. Seq. ouT Failure: Phase Sequence
195 Fail Conductor ouT Failure: Braken'€onductor
196 Fuse Fail M.OFF ouT Fuse Fail Moniter is switched OFF
197 MeasSup OFF ouT Measuremenb Supervision is switched OFF
2.7.2  Trip circuit supervision
2.7.2.1 Functional Description

Trip Circuit Monitoring

The 7VK61 incorporates an integrated trip circuit supervision function. Here it can be chosen between the mon-
itoring with one or two binaryfinputs:#fthe routing of the required binary inputs does not comply with the select-
ed monitoring mode, afr alarm is issued ("TripC ProgFAIL...") with identification of the non-compliant circuit.
When using two binarygnputs, malfunctions in the trip circuit can be detected under all circuit breaker condi-
tions. When only ane bipary input is used, malfunctions in the circuit breaker itself cannot be detected. If single-
pole tripping is possible, a'separate trip circuit supervision can be implemented for each circuit breaker pole
provided the requiréd biRary inputs are available.

These which for the two binary inputs use binary inputs must have no common potencial. Therefore, it must be
ensured thé use of external measures for the galvanic separation.

Supervision avith Jwo Binary Inputs

WHen usifg two binary inputs, these are connected according to Figure 2-53, parallel to the associated trip
contaction one side, and parallel to the circuit breaker auxiliary contacts on the other.

A precondition for the use of the trip circuit monitoring is that the control voltage for the circuit breaker is higher
than the total of the minimum voltages drops at the two binary inputs (Ucy > 2:Ugmin)- Since at least 19 V are
needed for each binary input, the monitoring function can only be used with a system control voltage of over
38 V.
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U-CTR [rm -
L+ i SIPROTEC [
: I
I !
; 6854 !
o R ——— - (UBI1 [ >TrieC1 TripRel !
i | siProTEC | !
| | ; |
TR ! : 6855 !
! ! i [ >TrinC1 BkrRel !
e = : i
S |
(U-BI2
CB\ TC 1] Aux1 BN Aux2
L] Legend
TR — Relay Tripping Contact
CB  — Circuit Breaker
TC — Circuit Breaker Trip Coll
L-—— Aux1 — Circuit Breaker Auxiliary Cantact (NO-Contact)
Aux2 — Circuit Breaker Auxilianga€ontaet (NC-Contact)
U-CTR— Control Voltage (TripfVoltage)
U-Bl 1 — Input Voltage for, 1st'Binary Input
U-Bl 2 — Input Voltage for 2nd Binary Input
R — Bypass Resistor
UR  — Voltage afiBypass‘Resistor
Figure 2-53 Principle of trip circuit monitoring with two iRinarylinputs

Monitoring with two binary inputs not only detects intepruptions, in the trip circuit and loss of control voltage, it
also supervises the response of the circuit breaker using the-position of the circuit breaker auxiliary contacts.

Depending on the conditions of the trip conta€t and the €ircuit breaker, the binary inputs are activated (logical
condition ,H" in the following table), or short-Gikcdited (logical condition ,L").

A state in which both binary inputs are not activated (,L“) is only possible in intact trip circuits for a short tran-
sition period (trip relay contact closed byt Cireuit breaker not yet open).

A continuous state of this condition iszenly passible when the trip circuit has been interrupted, a short-circuit
exists in the trip circuit, a loss of battery vieltage occurs, or malfunctions occur with the circuit breaker mecha-
nism. Therefore, it is used as maenitotinggCriterion.

Table 2-6 Condition table for binary inputs, depending on RTC and CB position
No Trip Contact Circuit Breaker Aux 1 Aux 2 Bl1 | Bl 2 | Dynamic State | Static State
1 Open ON Closed Open H L Normal operation with circuit
breaker closed
2 Open OFF Open Closed H H Normal operation with circuit
breaker open
3 Closed ON Closed Open L L Transition or Malfunction
malfunction
4 Closed OFF Open Closed L H TR has tripped successfully

146

The conditions of the two binary inputs are checked periodically. A query takes place about every 500 ms. If
three consecutive conditional checks detect an abnormality, a fault indication is output (see Figure 2-54). The
repeated measurements determine the delay of the alarm message and avoid that an alarm is output during
short transition periods. After clearance of the failure in the trip circuit, the failure alarm automatically resets
with the same time delay.
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6854
: . 6865
[l >TrirC1 TripRel & Sl (FAIL: Trip cir. )
6855
[ >TripC1 BkrRel T approx C
1t02s

Figure 2-54  Logic diagram of the trip circuit monitoring with two binary inputs

L 4
Supervision with One Binary Input

The binary input is connected in parallel to the respective command relay conta ection device ac-
cording to Figure 2-55. The circuit breaker auxiliary contact is bridged with a high-0 ubstitute resistor R.

The control voltage for the circuit breaker should be at least twice as high as tl
binary input (U > 2:Ugmin)- Since at least 19 V are needed for the binary i
a system control voltage of over 38 V.

um voltage drop at the
onitor can be used with

A calculation example for the equivalent resistor R is shown in the co
Connections®, margin heading , Trip Circuit Supervision®“.

ion notes in Section ,Mounting and

U-CTR - o — -
L+ - SIPROTEC !
I
6854 !
O T 1 U-BI J>TricC1 TripRel > !
| siproTEC] !
! . I
| @
I | |
S I P P [
R
CB \J TC 1] Aux1 u
L] Legend
TR — Relay Tripping Contact
CB — Circuit Breaker
TC — Circuit Breaker Trip Coll
L- — Aux1 — Circuit Breaker Auxiliary Contact (NO-Contact)
Aux2 — Circuit Breaker Auxiliary Contact (NC-Contact)
U-CTR— Control Voltage (Trip Voltage)
U-BI  — Input Voltage for Binary Input
R — Bypass Resistor
UR  — Voltage at Bypass Resistor

Figur@nciple of trip circuit monitoring with one binary input

ing normal operation, the binary input is activated (logical condition ,H“) when the trip contact is open and
the cuit is intact, because the supervision circuit is closed either by the circuit breaker auxiliary contact
(if the circuit breaker is closed) or through the equivalent resistor R. Only as long as the trip contact is closed,
th%binary input is short-circuited and thereby deactivated (logical condition ,L").

If the binary input is permanently deactivated during operation, an interruption in the trip circuit or a failure of
the (trip) control voltage can be assumed.

The trip circuit monitoring does not operate during system faults. A momentary closed tripping contact does not
lead to a fault indication. If, however, other trip relay contacts from different devices are connected in parallel
in the trip circuit, the fault indication must be delayed by Alarm Delay (see also Figure 2-56). After clearance
of the failure in the trip circuit, the fault message automatically resets with the same time delay.
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2.7.2.2

General

| 4003 | Alarm Delay

685-4 ; 6865
l >TripC1 TripRel j & 'I"—'I{'r ——(FAIL: Trip cir. ) O
[ PowerSystemFault Tr approx. < ’
1to2s

Figure 2-56 Logic diagram for trip circuit supervision with one binary input

The number of circuits to be supervised was set during the configuration in addres: &3 Cir. Sup.
(Section 2.1.1.2). If the trip circuit supervision is not used at all, the setting Di e st be applied there.

The trip circuit supervision can be switched ON or OFF in address 4001 F(Quperv .. The number of

L 4
Setting Notes

binary inputs that shall be used in each of the supervised circuits is set in ess 4002 No. of BI. If the
routing of the binary inputs required for this does not comply with the pervision mode, an alarm is

of the alarm for supervision with one binary input can be in ress 4003 Alarm Delay.1sto2sare

given (, TripC1 ProgFAIL ...“, with identification of the no i cuit).
Monitoring with one binary input
The alarm for supervision with two binary inputs is always a% pprox. 1 sto 2 s, whereas the delay time
t

148

during a system fault. If, however, trip contacts from ces are connected in parallel in the trip circuit,

sufficient if only the 7VK61 device is connected to the trip Cireulits as the trip circuit supervision does not operate
the alarm must be delayed such that the long i %d duration can be reliably bridged.

L 4

O&

N

Q)O
N
&

L 4
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2.7.2.3 Settings

2.7 Monitoring Function

Comments Q

Addr. Parameter Setting Options Default Setting
4001 FCT TripSuperv. ON OFF TRIP Circuit Supervision is
OFF
4002 No. of Bl 1..2 2 Number of Binary Inputs per trip
circuit ¢
4003 Alarm Delay 1..30sec 2 sec Delay Ti arm
2.7.2.4 Information List @
No. Information Type of In- omments
formation

6854 >TripC1 TripRel SP

6855 >TripC1 Bkr.Rel SP

6856 >TripC2 TripRel SP

6857 >TripC2 Bkr.Rel SP

6858 >TripC3 TripRel

6859 >TripC3 Bkr.Rel

6861 TripC OFF

6865 FAIL: Trip cir.

6866 TripC1 ProgFAIL

6867 TripC2 ProgFAIL

6868 TripC3 ProgFAIL
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2.8 Function Control

2.8.1 General C)

The function control is the control centre of the device. It coordinates the sequence of the protection and ancil-
lary functions, processes their decisions and the information coming from the power system. S

Applications

» Line energisation recognition,
» Processing of the circuit breaker position(s),

» Open Pole Detector, @
« Fault detection logic, 0

» Tripping logic.

2.8.1.1 Line energisation recognition

ired or desirable. Following manual
uit breaker is usually desired. For most
o trip without delay following energisation

During energisation of a protected object, several measures,may beyre
closing onto a short-circuit, for instance, immediate re-openin
short-circuit protection functions, at least one stage can b ec
as described in the corresponding sections.

The manual closing command must be indicated to e via a binary input. To be independent of the in-
idvidual manual closing operation, the command is set fined length in the device (adjustable with the
address 1150 SI Time Man.C1l). This settin nl hanged in DIGSI at Display Additional Settings.

Figure 2-57 shows the logic diagram.
356 \
l >Manual Close
357

[l >Bik Man. Close >_Lc 1151 [MAN. €LOS
[L1 Open >4 Syne. [2417 [TMax CLOSE CMD |

| L2 Open & E nc-check Release ¥ 562

-check 21 L —(Man.CloseCmd )
[L3 Open >—’7 O \_‘
510
(ORelay CLOSE )—|_c
511
(ORelay TRIP @ [1150] SI Time Man.CI |
v

561
operated Switch >1 Man.Clos.Detect )
Device & o0
Li |
[1152] Man.Clos. Imp. ine closure )

None

ON/OFF

Logic diagram of the manual closing procedure
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Reclosure via the integrated control functions - on-site control, control via DIGSI, control via serial interface -
can have the same effect as manual closure, see parameter 1152 Chapter 2.1.5.1 at margin heading ,Ci
Breaker Status“.

If the device has an integrated automatic reclosure, the integrated manual closure logic of the 7V
ically distinguishes between an external control command via the binary input and an automatic
the internal automatic reclosure so that the binary input ,>Manual Close® can be connected dire
control circuit of the close coil of the circuit breaker (Figure 2-58). Each closing operation that is not initiated by
the internal automatic reclosure function is interpreted as a manual closure, even it has been initiated by a

control command from the device.

L+ ]

Control Switch

CB ) ON CB Aux

L-
Figure 2-58  Manual closure with internal auto%xsure

e R B B |

CB Circuit breaker

ON Circuit breaker close coil

CBaux Circuit breaker auxj nt;

If, however, external close command ich'should not activate the manual close function are possible (e.g.
external reclosure device), the bjfial »>Manual Close“ must be triggered by a separate contact at the

control discrepancy switch (Fi

loselecommand can also be given by means of an internal control command from
be combined with the manual CLOSE function via parameter 1152

If in the latter case a manua
the device, such a com
Man.Clos. Imp. (Figure

\0
O
¥

L 4
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L+

Rt B

| External Control Switch

'Reclosure- Tt T T T T T i

: I

'Device : SIPROTEC !

I !

iClose I 356 !

iCommand f ! ~I >Manual Close ——:

_________________ : i
I I

CB Aux

CB ON

Figure 2-59 Manual closing with external automatic reclosure device

CB Circuit breaker
ON Circuit breaker close coil
CBaux Circuit breaker auxiliary contact

2.8.1.2 Detection of the Circuit Breaker Position

For Protection Purposes

152

Information regarding the circuit breaker position is required by various protective and supplementary functions
to ensure their optimal functionality. This is, for example, of‘assistance for

» The circuit breaker failure protection (refer to Section 2.6Y;
 Verification of the dropout condition for the'trip command (see Section , Terminating the Trip Signal®).

The device is equipped with a circuit breaker pasition logic (Figure 2-60) which offers different options depend-
ing on the type of auxiliary contacts providediby the circuit breaker and on how they are connected to the
device.

In most cases it is sufficient to signal.the position of the circuit breaker to the device with its auxiliary contact
via a binary input. This always applies if the circuit breaker is only switched three-pole. Then the NO auxiliary
contact of the circuit breaker is‘cennegtedito a binary input which must be configured to the input function,,>CB
3p Closed” (No. 379). The @therimputs are then not used and the logic is basically restricted to simply
passing on this input information.

If the circuit breaker polesieanbefswitched individually, and only a parallel connection of the NO individual pole
auxiliary contacts is availablejithe relevant binary input (Bl) is allocated to the function ,,>CB 3p Open“ (no.
380). The remaininggiaputssare not used in this case.

If the circuit breakerpoles can be switched individually and if the individual auxiliary contacts are available, an
individual Binary“imput'should be used for each auxiliary contact if this is possible and if the device can and is
to trip single-p6le. With this configuration, the device can process the maximum amount of information. Three
binary inputs are gsed for this purpose:

e ,>CB Aux¥®L1“ (No. 351) for the auxiliary contact of pole L1,

« ,>CB Aux. L2“ (No. 352) for the auxiliary contact of pole L2,

o ,>CB “Aux. L3“ (No. 353) for the auxiliary contact of pole L3.
The inputs No. 379 and No. 380 are not used in this case.

Ifithe circuit breaker can be switched individually, two binary inputs are sufficient if both the parallel as well as
series connection of the auxiliary contacts of the three poles are available. In this case, the parallel connection
of the auxiliary contacts is routed to the input function ,,>CB 3p Closed® (No. 379) and the series connection
is routed to the input function ,,>CB 3p Open“ (No. 380).
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Please note that Figure 2-60 shows the complete logic for all connection alternatives. For each particular@ap-
plication, only a portion of the inputs is used as described above.

The eight output signals of the circuit breaker position logic can be processed by the individual prote
supplementary functions. The output signals are blocked if the signals transmitted from the circuit
not plausible: for example, the circuit breaker cannot be open and closed at the same time. Furt

current can flow over an open breaker contact.

The evaluation of the measuring quantities is according to the local conditions of the measuring

Section 2.1.5.1 at margin heading ,Circuit Breaker Status").

The phase currents are available as measuring quantities. A flowing current ex
is open (exception: A fault between current transformer and circuit breaker). If the
may, however, still occur that no current is flowing. The decisive setting for the a

quantities is PoleOpenCurrent (address 1130) for the presence of the curr

Circuit Breaker
Auxiliary Contacts
L1 L2 L3

(Series Connection
NC-Contact)

NO-Contact)

re 2-60

380

l >CB 3p Open

Binary Input Allocated

R 380

351
I >cB Aux. L1
352 R 352
>cB Aux. L2 1
. Q
353 R 353
[~C8 A 48 .
>1
O—
R 379
3p Closed
>1
8

o

PoleOpenCurrent

[1130]
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Circuit breaker position logic

Plausibility Check

goints (see

e circuit breaker

ui aker is closed, it
of the measuring

— 21 Pole Closed

— L1 Closed

——{ L1 Open

—{L2 Closed

— L2 Open

—L3 Closed

—L3 Open

i _—E|—{ >1 Pole Open
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For automatic reclosure and circuit breaker test

2.8.1.3

154

Separate binary inputs comprising information on the position of the circuit breaker are available for the auto.
matic reclosure and the circuit breaker test. This is important for
» The plausibility check before automatic reclosure (refer to Section 2.2), < ’

« The trip circuit check with the help of the TRIP-CLOSE—test cycle (refer to Section 2.8.2).

When using 1%/, or 2 circuit breakers in each feeder, the automatic reclosure function and the circuit breaker
test refer to one circuit breaker. The feedback information of this circuit breaker can be connected sepatately
to the device.

For this, separate binary inputs are available, which should be treated the same and confi additionally if
necessary. These have a similar significance as the inputs described above for protection applications and are
marked with ,CB1 ...“ to distinguish them, i.e.:

e ,>CB1 3p Closed“ (No. 410) for the series connection of the NO auxiliary cantac he CB,
e ,>CB1 3p Open*“ (No. 411) for the series connection of the NC auxiliary contacts'of,the CB,

e« ,>CB1 Pole L1“ (No. 366) for the auxiliary contact of pole L1,
e ,>CB1 Pole L2% (No. 367) for the auxiliary contact of pole L2, Q

e« ,>CB1 Pole L3“ (No. 368) for the auxiliary contact of pole L3.

Open Pole Detector

Besides the evaluation of the CB auxiliary contacts, single d times can be detected and reported via
the Open Pole Detector. This, however, requires the thr ole nection of currents and voltages. The cor-
responding protection and monitoring function can re “&he following figure shows the logic structure of

an Open Pole Detector.
L 4

N
S

Q
o
&

L 4
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"A/R monitor" for phase L1 nl
512 A\ 130 ms
(ORelay TRIP 1pL1 ) [
Cke o
Relay TRIP 1pL2 — 150 ms
| P
514 & |
(ORelay TRIP 1pL3  )— O
) I
310 TETe o EELL B, ¢
! —q
| 1130| PoleOpenCurrent | ” o 1) 310> PoleOpenCurrent
503 Internal
N — 3) . B 3
OReIay PICKUP L1 J & |1-polePUL1| 80ms, 4)| 21 S 4; Eztern
504 ' & —
(ORelay PICKUP L2 )
505 >1 |PUL20rL3
(ORelay PICKUP L3 ) -
[207 | SystemStarpoint
i _Solid Earthed
L1 . Peterson-Coil
| Isolated
[110 | Trip mode
" 3pole only
——— 1-/3pole
[1130] PoleOpenCurrent
‘Il 5) ionly L1
|IL1 T 6) uonly L1
LIL1<] 7) AuxCon only L1
i 2
[IL2 1 &
IL2< |
-
[IL3 1
IL3<
[UL1 jid
U
uL2 & ® & 1
L _
[UL3
Aux's phase-sel. 131 | PoleOpenVoltage ]
allocated
&
7) 10 ms
I ] 593
——(1pole open L3 )
|OpenPoleDetect. | 1136] 592
[ >cB Aux. L3 oFF (1pole open L2 )
¢ o w/ measurement L\ s
(1pole open L1 )
Current AND CB |
ﬂ
L T

&re 2-61 Open pole detector logic
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1-pole dead time

During a 1-pole dead time, the load current flowing in the two healthy phases forces a current flow via earth
which may cause undesired pickup. The developing zero sequence voltage may also prompt undesired re-
sponses of the protective functions.

The indications ,1pole open L1“ (No.591), ,1pole open L2 (No.592)and ,1pole open L3“(No.
593) are additionally generated if the ,Open Pole Detector” detects that current and voltage are absent in one
phase — however, it also detects that no current is flowing in the other phases. In this case, one of the indica-
tions will only be maintained while the condition is met. This enables a single-pole automatic reclosure to be
detected on an unloaded line.

Specially for applications with busbar side voltage transformers the indication ,,1pole open Lx#is addition-
ally transmitted if the phase-selective CB auxiliary contacts clearly show a single-pole opénycircuit breaker, and
the current of the affected phase falls below the parameter 1130 PoleOpenCurrent.

Depending on the setting of parameter 1136 OpenPoleDetect., the Open Pole Detector evaluates all avail-
able measured values including the auxiliary contacts (default setting w/ measurement) or it processes only
the information from the auxiliary contacts including the phase current values(setting Current AND CB). To
disable the Open Pole Detector, set parameter 1136 to OFF.

2.8.1.4 Pickup Logic of the Entire Device

Phase Segregated Fault Detection

The fault detection logic combines the fault detection (pickup) sigmals of all protection functions. In the case of
those protection functions that allow for phase segregated piek-up, the pick-up is output in a phase segregated
manner. If a protection function detects an earth fault; thislis also output as a common device alarm. Thus the
alarms ,,Relay PICKUP L1“, ,Relay PICKUR,L2"“(,Relay PICKUP L3“ and ,Relay PICKUP E“ are
available.

The above alarms can be allocated to LEBs orte,output relays.

General Pickup

The pickup signals are combined with OR andlead to a general pickup of the device. Itis signalled with ,,Relay
PICKUP“. If no protective fun€tion of the device has picked up any longer, ,,Relay PICKUP“ disappears (in-
dication ,OFF").

General device pickup is ‘aprecondition for a series of internal and external functions that occur subsequently.
The following are among_the‘internal functions controlled by general device pickup:

« Opening of fault case: fromgeneral device pickup to general device dropout, all fault indications are entered
in the trip log.

« Initialization of fault storage: the storage and maintenance of fault values can also be made dependent on
the occusrenee offastfip command.

« Genefationfof spontaneous indications: Certain fault indications can be displayed as spontaneous indica-
tions(se€ margin heading ,Spontaneous Indications®). In addition, this indication can be made dependent
on the general device trip.

« Start action time of automatic reclosure (if available and used).
External functions may be controlled by this indication via an output contact. Examples are:
» \Channel boost in conjunction with signal transmission by PLC.

» Further additional devices or similar.
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Spontaneous indications

Spontaneous indications are fault indications which appear in the display automatically following a genefal fault
detection or trip command of the device. For the 7VK61, these indications include:

.Relay PICKUP*: protective function that picked up;

+SIE/F TRIP*: protective function which tripped (only device with graphical display);

»PU Time*“: Operating time from the general pickup to the dropout of the device, in ms;

»TRIP Time*: the operating time from general pickup to the first triprcommand of the
device, in ms;

2.8.1.5 Tripping Logic of the Entire Device

General Trip

All trip signals for the protective functions are connected by OR and'generate the message ,,Relay TRIP“.
This can be allocated to LED or output relay.

Terminating the Trip Signal

Once a trip command is initiated, it is phase segregdtedivalatched (in the event of three-pole tripping for each
of the three poles) (refer to Figure 2-62). At the samegtimey,the minimum trip command duration TMin TRIP
CMD is started. This ensures that the trip commandgs output'to the circuit breaker for a sufficiently long time
even if the tripping protective function resets very fapidly. The trip commands can only be reset after all tripping
protective functions have dropped out and aftefithe mipimum trip command duration has elapsed.

A further condition for the reset of the tripgemmand is that the circuit breaker has opened, in the event of single-
pole tripping the relevant circuit breaker pole. In the function control of the device, this is checked by means of
the circuit breaker position feedback (Segtion ,Detection of the Circuit Breaker Position“) and the flow of cur-
rent. In address 1130, the residual currentiPoleOpencCurrent is set which is certainly undershot when the
circuit breaker pole is open. Address, 1185 Reset Trip CMD determines under which conditions a trip
command is reset. If CurrentOpenPole is set, the trip command is reset as soon as the current disappears.
It is important that the value setin‘address 1130 PoleOpenCurrent (see above) is undershot. If Current
AND CB is set, the circuit breaker@uxiliary contact must send a message that the circuit breaker is open. It is
a prerequisite for this setting thatsthe position of the auxiliary contact is allocated via a binary input. If this ad-
ditional condition is notirequired for resetting the trip command (e.g. if test sockets are used for protection test-
ing), it can be switehed offwith the setting Pickup Reset.

If the 7VK61 relay'is operated without current transformer connection, the setting1135 Reset Trip CMD =
CurrentOpenPole, termination of the trip command is only determined by the minimum trip time (TMin TRIP
CMD). If the setting'iS'Reset Trip CMD = Current AND CB, the trip command will be terminated by the
auxiliary contacts|of the circuit breaker.
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| |TRIP L1

|TRIP L2

|
|
|
I |
: [TRIP L3 >‘Jl_ [1130] PoleOpenCurrent O

[1L1 \E

[IL2
[IL3 [1135]| Reset Trip CMD |
: CurrentOpenPole
[From CB Position BQE —| ,1° " Current AND CB
[ | | Pickup Reset |
| |L1 Open |
| L2 Open |
|

)

g3t

[ TMin TRIP CMD | 240 |

Figure 2-62  Storage and termination of the trip command

Reclosure Interlocking

When tripping the circuit breaker by a p nctlon the manual reclosure must often be blocked until the
cause for the protection function opera nd. 7VK61 enables this via the integrated reclosure interlock-
ing.

voltage failure (see Figure 2-6, flipflop is set via binary input ,>Lockout SET“ (no. 385). With the
output alarm ,,LOCKOUT ¢ nterconnected correspondingly, a reclosure of the circuit breaker (e.g.
for automatic reclosure, e signal, synchronization, closing via control) can be blocked. Only once
the cause for the prote tion is known, should the interlocking be reset by a manual reset via binary
input ,,>Lockout RE . 386).

The interlocking state (,,LOCKOH ill be realized by an RS flipflop which is protected against auxiliary
0), i

530
(LocKouT )

Figure 2-63 Reclosure Interlocking

L 4

ditions which cause reclosure interlocking and control commands which have to be interlocked can be set
idually. The two inputs and the output can be wired via the correspondingly allocated binary inputs and
puts or be linked via user-defined logic functions (CFC).

If, for example, each trip by the protection function has to cause a closing lockout, then combine the trip
command ,Relay TRIP“ (no.511) with the interlocking input ,>Lockout SET“. If automatic reclosure is
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applied, only the final trip of the protection function should activate reclosing lockout. Please bear in mind that
the message ,,Definitive TRIP“ (no. 536) applies only for 500 ms. Then combine the output indicatien
,Definitive TRIP“ (no.536) with the interlocking input ,,>Lockout SET¥, so that the interlocking/ffunctioh
is not established when an automatic reclosure is still expected to come.

In the most simple case, the output indication ,,LOCKOUT* (No. 530) can be allocated to the outputwhich trips
the circuit breaker without creating further links. Then the trip command is maintained until the interlock’s reset
via the reset input. Naturally it has to be ensured in advance that the close coil at the circuit breaker — as is
usually done — is blocked as long as a trip command is maintained.

The output indication ,,LOCKOUT“ can also be applied to interlock certain closing comimands (externally or via
CFC), e.g. by combining the output alarm with the binary input ,,>B1k Man. Clase “{no. 357) or by connect-
ing the inverted alarm with the bay interlocking of the feeder.

The resetinput ,>Lockout RESET* (no. 386) resets the interlocking state. This inputis initiated by an external
device which is protected against unauthorized or unintentional operation. The interlocking state can also be
controlled by internal sources using CFC, e.g. a function key, operation @f the device or using DIGSI on a PC.

For each case please make sure that the corresponding logical combipations, security measures, etc. are taken
into account for the routing of the binary inputs and outputs and arétalso considered for the setting of user-
defined logic functions, if necessary. See also the SIPROTEC 44Systemibescription.

Breaker Tripping Alarm Suppression

While on feeders without automatic reclosure every tripiecommand by a protection function is final, it is desirable,
when using automatic reclosure, to prevent the opetation‘detector of the circuit-breaker (transient contact on
the breaker) from sending an alarm if the trip of the’breaker is not final (Figure 2-64).

For this purpose, the signal from the circuit breaker iSisouted via a correspondingly allocated output contact of
the 7VK61 (output indication ,,CB Alarm Supp £, ne,; 563). In the idle state and when the device is turned off,
this contact is closed. Therefore an outputieontact with a normally closed contact (NC contact) has to be allo-
cated. Which contact is to be allocatéd depends on the device version. Refer to the general views in the Ap-
pendix.

Prior to the command, with the internalfautomatic reclosure in the ready state, the contact opens so that no
signal from the circuit breaker isfforwarded. This is only the case if the device is equipped with internal auto-
matic reclosure and if the latter was taken into consideration when configuring the protective functions (address
133).

Also when closing the breakervia'the binary input ,,>Manual Close“ (No 356) or via the integrated automatic
reclosure the contact is interrupted so that the breaker alarm is inhibited.

Further optional closiag commands which are not sent via the device cannot be taken into consideration.
Closing commands fog, control can be linked to the alarm suppression via the user-defined logic functions

(CFC).

. (Signalling Circuit | SIPROTEC :
J( Voltage) I i
| .
ON TRIP K Operation i 563 :
CB \&f” - - R o e Rt Detector . {(CBAamSup ) !
! ! '
I ,)/—‘ |
: i
Ll l_____._. _!

Alarm:

.Breaker

Tripping”

Figure 2-64  Breaker tripping alarm suppression
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If the device issues a final trip command, the contact remains closed. This is the case, during the reclaim time
of the automatic reclosure cycle, when the automatic reclosure is blocked or switched off or, due to other
reasons is not ready for automatic reclosure (e.g. tripping only occurred after the action time expired).

Figure 2-65 shows time diagrams for manual trip and close as well as for short-circuit tripping with a single,
failed automatic reclosure cycle.

Manual Trip
(as required)

Manual Close via Bl |
»>Manual Close” |

Pickup

é Fault Inception
[ 1 [ 1

Protection Trip

CLOSE
Command

CB Pole

5 AR Dead Time _l

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
\ 4
i
CB Operation :
Detector _|-| ! |-|

T 4a

L] ]
Alarm: ,Breaker I-l |-|
Tripping” >\ /4

Manual Opening Final Trip of Protection Function

Figure 2-65 Breaker tripping alarm suppression —4sequence examples

Trip-dependent Indications

The storage of messagessallocated to local LEDs and the availability of spontaneous indications can be made
dependent on the devi¢e sending a trip command. The information is not output if one or more protection func-
tions have picked updurifgaffault but the 7VK61 did not trip because the fault was cleared by a different device
(e.g. on a differentling). @hese indications are then limited to faults on the line to be protected.

[610C}FItDisp.LED/LCD ]

i _Targetion PU
—_ Target on TRIP

Reset LED and
| Relay CLOSE & Instantaneous
Annunciations

| Relay Drop Off

Figure 2-66 Logic diagram of the no—trip—no—flag feature (command-dependent alarms)
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Switching Statistics

2.8.1.6

The number of trips initiated by the device 7VK61 is counted. If the device is capable of single-pole trippingha
separate counter for each circuit breaker pole is provided.

Furthermore, the interrupted current for each pole is determined during each trip command, output in the trip
log and accumulated in a memory. The maximum interrupted current is stored as well.

If the device is equipped with the integrated automatic reclosing function, the automatic close commands are
also counted, separately for reclosing after single-pole tripping, after three-pole tripping as well as separately
for the first reclosing cycle and other reclosing cycles.

The counter and memory levels are secured against loss of auxiliary voltage. Theycan'be set to zero or to any
other initial value. For more details, please refer to the SIPROTEC 4 System Description.

Setting Notes

Trip command duration

The setting of the minimum trip signal duration TMin TRIP CMD (address 240 was already discussed in Sub-
section 2.1.3. This setting applies to all protective functions,thatinitiate" tripping.

2.8.2 Circuit breaker trip test
The 7VK61 breaker management relay allows for'eéenvenient testing of the trip circuits and the circuit breakers.
2.8.2.1 Functional Description
The test programs listed in Table 2-7yare“available. The single-pole tests are naturally only available if the
device at hand allows for single-pele tripping.
The output alarms mentioned must{bejallocated to the relevant command relays that are used for controlling
the circuit breaker coils.
The test is started using the operator panel on the front of the device or using the PC with DIGSI. The procedure
is described in detail in{the SIRROTEC 4 System Description. Figure 2-67 shows the chronological sequence
of one TRIP-CLOSBtesticycle. The set times are those stated in Section 2.1.3.1 for , Trip Command Duration”
and ,Circuit Breaker Test",
Where the circuit,breaker auxiliary contacts indicate the status of the circuit breaker or of its poles to the device
via binary inputs, the'test cycle can only be initiated if the circuit breaker is closed.
The infermation regarding the position of the circuit breakers is not automatically derived from the position logic
aceordingte, the above section. For the circuit breaker test function (auto recloser) there are separate binary
inputsdor the 'switching status feedback of the circuit breaker position. These must be taken into consideration
wheft allogating the binary inputs as mentioned in the previous section.
The alarms of the device show the respective state of the test sequence.
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Table 2-7 Circuit breaker test programs
Serial Test Programs Circuit | Output Indications (No.)
No. Breaker

1 1-pole TRIP/CLOSE-cycle phase L1
2 1-pole TRIP/CLOSE-cycle phase L2

3 1-pole TRIP/CLOSE-cycle phase L3 CB1
4 3-pole TRIP/CLOSE-cycle

CB1-TESTtrip L1 (7325)
CB1-TESTtrip L2 (7326)
CB1-TESTtrip L3 (7327)
CB1-TESTtrip 123 (7328)

Associated close command CB1-TEST CLOSE (7329) :‘ ¢
] | | @
| | |
CLOSE! ! |
l I I d
i|24o | TMin TRIP CMD |i|242 | T-CBtest-dead |i|241 [ TMax C !
Figure 2-67 TRIP-CLOSE test cycle @
2.8.2.2 Information List
No. Information Type of In- Comments
formation
- CB1tst L1 - CB ip/close - Only L1
- CBltst L2 - trip/close - Only L2
- CB1tst L3 - trip/close - Only L3
- CB1tst 123 - B1-TEST trip/close Phases L123
7325 CB1-TESTtrip L1 ouT 1-TEST TRIP command - Only L1
7326 CB1-TESTtrip L2 ou B1-TEST TRIP command - Only L2
7327 CB1-TESTtrip L3 C@ CB1-TEST TRIP command - Only L3
7328 CB1-TESTtrip123 T CB1-TEST TRIP command L123
7329 CB1-TEST close L 4 UT CB1-TEST CLOSE command
7345 CB-TEST running uT CB-TEST is in progress
7346 CB-TSTstop FLT. OUT_Ev CB-TEST canceled due to Power Sys. Fault
7347 CB-TSTstop OPEN OUT_Ev CB-TEST canceled due to CB already OPEN
7348 CB-TSTstop NOTr ‘ ’ OUT_Ev CB-TEST canceled due to CB was NOT READY
7349 CB-TSTstop CLO OUT_Ev CB-TEST canceled due to CB stayed CLOSED
7350 CB-TST .O OUT_Ev CB-TEST was successful
L 4
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2.9 Auxiliary Functions

The additional functions of the 7VK61 breaker management relay include:
* processing of messages,

» processing of operational measured values,

» storage of fault record data.

2.9.1 Message Processing

After the occurrence of a system fault, data regarding the response of the protective relay and the measured
quantities should be saved for future analysis. For this reason message pracessing/s done in three ways:

2.9.1.1 Method of Operation

Indicators and Binary Outputs (Output Relays)

Important events and states are displayed by LEDs on the fronticover. The device also contains output relays
for remote signaling. Most indications and displays camabe configured differently from the delivery default set-
tings (for information on the delivery default setting see Appendix). The SIPROTEC 4 System Description gives
a detailed description of the configuration procedure.

The output relays and the LEDs may be operated inalatched or unlatched mode (each may be individually set).

The latched conditions are protected against/loss ofithe auxiliary voltage. They are reset
» On site by pressing the LED key onfthe relay,

* Remotely using a binary input configuréd for that purpose,

* Using one of the serial interfaces;

» Automatically at the beginning@fia new pickup.

Status messages should not be latched: Also, they cannot be reset until the criterion to be reported is remedied.
This applies to, e.g., indications fream monitoring functions, or the like.

A green LED displays operational readiness of the relay (,RUN"); it cannot be reset. It extinguishes if the self-
check feature of the mi€roprocessor detects an abnormal occurrence, or if the auxiliary voltage fails.

When auxiliary voltage,is present but the relay has an internal malfunction, the red LED (,ERROR") lights up
and the processor blogksthe relay.

DIGSI enables,yotte’selectively control each output relay and LED of the device and, in doing so, check the
correct connegtiofi to the system. In a dialog box, you can, for instance, cause each output relay to pick up, and
thus tesythe'wiring between the 7VK61 and the system without having to create the indications masked to it.

Information‘an.the Integrated Display (LCD) or to a Personal Computer

Events‘and conditions can be read out on the display on the front panel of the relay. Using the front operator
interface or the rear service interface, for instance, a personal computer can be connected, to which the infor-
mation can be sent.

In the quiescent state, i.e. as long as no system fault is present, the LCD can display selectable operational
information (overview of the operational measured values) (default display). In the event of a system fault, in-
formation regarding the fault, the spontaneous displays, are displayed instead. After the fault indications have
been acknowledged, the quiescent data are shown again. Acknowledgement can be performed by pressing
the LED buttons on the front panel (see above).
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Figure 2-68 shows an example of a preset default display.

Various default displays can be selected via the arrow keys. Parameter 640 can be set to change the default
setting for the default display page shown in idle state. Two examples of possible default display selections are
given below.

Example:
1 345A 12 121kV IL1 =345A UL1-L2 =121 kV
2 341A 23 118kV IL2 =341A UL2-L3 =118 kV
3 346A 31 119kV IL3 =346 A UL3-L1 =119 kV
E 4.7A U0 2kV IE (310) =4.7A uo = 2kV

Figure 2-68 Example of a default display in a 4-line display

Besides performance data and frequency, default display 4 shows the measured values,U, ;_ , and I, ,.

Example:
S: 227MVA U: 400kV S =227 MVA UL1-L2 =400 kV
P: 71IMW I: 401A P = 71MW IL2 #401A
Q: 268MVAR Q =268 MVAR
f:50.00Hz cos¢: 0.25 f =50.00 Hz cosp =025

Figure 2-69 Operational measured values in the default display

Moreover, the device has several event buffers for operationalindications, fault indications, switching statistics,
etc., which are protected against loss of auxiliary supply/byameans of a backup battery. These indications can
be displayed on the LCD at any time using thegkeypad/or transferred to a personal computer via the serial
service or operator interface. The retrieval of indications during operation is extensively described in the
SIPROTEC 4 System Description (Order No-“E50417-H1176-C151).

After a fault on the system, for example, impoftant information about the progression of the fault can be re-
trieved, such as the pickup of a protectivé element or the initiation of a trip signal. The time the initial occurrence
of the short circuit fault occurred is accurately/provided via the system clock. The progress of the disturbance
is output with a relative time referred to the instant of fault detection, so that the duration of a fault until tripping
and up to reset of the trip commandican be ascertained. The resolution of the time information is 1ms.

With a PC and the DIGSI software itis,also possible to retrieve and display the events conveniently visualized
on a monitor and a menu-gdidedidialog. The data can either be printed on a connected computer or stored for
later evaluation elsewhere,

The protection device steres the messages of the last eight system faults; in the event of a ninth fault, the oldest
is erased.

A system faultistarts with'the recognition of the fault by the fault detection of any protection function and ends
with the reset of thie,fault detection of the last protection function or after the expiry of the auto-reclose reclaim
time, sgthat Several unsuccessful auto-reclose cycles are also stored cohesively. Accordingly a system fault
may contaift several individual fault events (from fault detection up to reset of fault detection).

Information to a Control Centre

164

Ifithe device has a serial system interface, stored information may additionally be transferred via this interface
to aycentralized control and storage device. Several communication protocols are available for the transfer of
this information.

You may test whether the indications are transmitted correctly with DIGSI.
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Also the information transmitted to the control centre can be influenced during operation or tests. The IEG
60870-5-103 protocol allows to identify all indications and measured values transferred to the central control
system with an added indication ,test mode“ while the device is being tested on site (test mode). This identifi-
cation prevents the indications from being incorrectly interpreted as resulting from an actual power system dis-
turbance or event. Alternatively, you may disable the transmission of indications to the system interface @uring
tests (,Transmission Block").

To influence information at the system interface during test mode (,test mode"“ and ,transmission block"), a CFC
logic is required. Default settings already include this logic (see Appendix).

The SIPROTEC 4 System Description describes in detail how to activate and deactivate testymode and blocked
data transmission.

Classification of Indications

Indications are classified as follows:

» Operational indications: messages generated while the device is in opetation: They include information
about the status of device functions, measurement data, system data,%and similar information.

< Fault indications: messages from the last eight system faults that Were processed by the device..

« Indications on Statistics: they include counters for the switching/actiens of the circuit breakers initiated by
the device, maybe reclose commands as well as values'of.interrupted currents and accumulated fault cur-
rents.

A complete list of all message and output functions thatican‘be)generated by the device, with the associated
information number (no), can be found in the Appendix. These it is also indicated to which destination the indi-
cation can be reported. If functions are not present in theyspecific version of the , or if they are set to disable,
then the associated indications cannot appear.

Operational Indications

Trip Logs

Operational indications contain information that the device generates during operation and about operational
conditions.

Up to 200 operational indicationgfareistored in chronological order in the device. Newly generated indications
are added to those already there? When the maximum capacity of the memory is exhausted, the oldest indica-
tion is lost.

Operational indications afrive‘aut@matically and can be read out from the device display or a personal computer
at any time. Faults in the power system are indicated with ,Network Fault* and the present fault number. The
fault indications contain detailed information on the behaviour of the system faults.

Following a'system fault, it is possible for example to retrieve important information regarding its progress, such
as pickup and trip. The start of the fault is time stamped with the absolute time of the internal system clock. The
pragress ofithe fault is output with a relative time referred to the instant of fault detection, so that the duration
of a fadlt until'tripping and up to reset of the trip command can be ascertained. The resolution of the time infor-
mation is 4'ms.

A system fault starts with the recognition of a fault by the fault detection, i.e. first pickup of any protection func-
tion, and ends with the reset of the fault detection, i.e. dropout of the last protection function. Where a fault
cduses several protective functions to pick up, the fault is considered to include all that occurred between
pickup of the first protective function and dropout of the last protective function.

Spontaneous Indications

After a fault, the device displays automatically and without any operator action on its LCD display the most im-
portant fault data from the general device pickup in the sequence shown in Figure 2-70.
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Uphph>(>) PickupLi12 Protection function which picked up, e.g. overvoltage protection with
phase information;
Uphph>(>) TRIP Protection function which tripped; O
PU Time 93 ms Operating Time from General Pickup to Dropout;
TRIP Time 25 ms Operating Time from General Pickup to the First Trip Command; O

Figure 2-70  Display of spontaneous messages in the display — Example

L 4

Retrievable Indications

The indications of the last eight system faults can be retrieved and read out. A total of M@ns can be

stored. The oldest indications are erased for the newest fault indications when the bu

Spontaneous Indications
Spontaneous indications contain information that new indications have arrive w incoming indication

appears immediately, i.e. the user does not have to wait for an update or initiate . This can be a useful help
during operation, testing and commissioning.

Spontaneous indications can be read out via DIGSI. For more informatio
scription.

he SIPROTEC 4 System De-

General Interrogation

The present condition of the SIPROTEC 4 device can be get ia DIGSI by viewing the contents of the
General Interrogation. It shows all indications that are s ct to general interrogation with their current value.

2.9.2  Statistics
Counting includes the number of trips initieN 61, the accumulated breaking currents resulting from trips
f

initiated by protection functions, the nu se commands initiated by the auto-reclosure function.

2.9.2.1 Function Descriptiom\()
Counters and memories x&
m o)

The counters and me statistics are saved by the device. Therefore, the information will not get lost
in case the auxiliary voltage supply fails. The counters, however, can be reset to zero or to any value within the
setting range.

Switching stxn viewed on the LCD of the device, or on a PC running DIGSI and connected to the
i ser

operatin interface.
A pas not#equired to read switching statistics; however, a password is required to change or delete
the statisti more information see the SIPROTEC 4 System Description.

Number of trips 'S

number of trips initiated by the device 7VK61 is counted. If the device is capable of single-pole tripping, a
ate counter for each circuit breaker pole is provided.
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Number of automatic reclosing commands

If the device is equipped with the integrated automatic reclosure, the automatic close commands are also
counted, separately for reclosure after single-pole tripping, after three-pole tripping as well as separately.for the
first reclosure cycle and other reclosure cycles.

Interrupted currents

Furthermore, for each trip command the interrupted current for each pole is acquired, output in the trip log and
accumulated in a memory. The maximum interrupted current is stored as well. The indicated measured values
are indicated in primary values.

2.9.2.2 Setting Notes

Reading/Setting/Resetting

The SIPROTEC 4 System Description describes how to read out the statistical counters via the device front
panel or DIGSI. Setting or resetting of these statistical counters takes plage under the menu item Annunciation
-> STATISTIC by overwriting the counter values displayed.

2.9.2.3 Information List

No. Information Type of In- Comments
formation
1000 # TRIPs= VI Number of breaker TRIP commands
1001 TripNo L1= \Y! Number of breaker TRIP commands L1
1002 TripNo L2= Vi Number of breaker TRIP commands L2
1003 TripNo L3= W Number of breaker TRIP commands L3
1027 TILL = VI Accumulation of interrupted current L1
1028 TIL2 = VI Accumulation of interrupted current L2
1029 TIL3 = Vi Accumulation of interrupted current L3
1030 Max IL1 = \! Max. fault current Phase L1
1031 Max IL2 = Vi Max. fault current Phase L2
1032 Max IL3 = \! Max. fault current Phase L3
2895 AR #Closel./1p= \i No. of 1st AR-cycle CLOSE commands,1pole
2896 AR #Closel./3p= VI No. of 1st AR-cycle CLOSE commands,3pole
2897 AR #Close2./&p= VI No. of higher AR-cycle CLOSE commands,1p
2898 AR #Close2./3p= \'! No. of higher AR-cycle CLOSE commands,3p

2.9.3 Measurement

2.9.3.1 Functional Description

Display,of Measured Values

Depending on the ordering code, connection of the device and configured protection functions, only some of
the operational measured values listed in table 2-8 may be available. Phase-to-earth voltages can only be mea-
sured if the phase-to-earth voltage inputs are connected. The displacement voltage 3 U, is the e-n voltage mul-
tiplied with \3 — if U., is connected — or calculated from the phase-to-earth voltages 3Uy = U, + U, + Uy 4|.
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This requires the three voltage inputs phase-to-earth to be connected. The zero-sequence voltage U, indicates
the voltage between the delta center and earth.

If the device features a synchronism and voltage check function, the characteristic values (voltages, frequens
cies, differences) can be read out.

The power and operating values upon delivery are set such that power in line direction is positive, active coms
ponents in line direction and inductive reactive components in line direction are positive. The same applies for
the power factor cosg. It is occasionally desired to define the power draw from the line (e.g. as seen from the
consumer) positively. Using parameter address 1107 P,Q sign the signs for these components can be invert-

ed.

The computation of the operational measured values is also executed during an existent systemsfault in inter-
vals of approx. 0.5s.

Table 2-8 Operational measured values of the local device
Measured Values primary [second- |% referregto
ary

I T 1ig Phase currents A A Rated operational current V)
3l, - calculated Earth current A A Rated operational current V)
3ly - measured Earth current A A Rated operational current 31
11,12 Positive and negative sequence compo-|A A Rated operational current 1)

nent of currents
Uiie Uoe Uze |Phase-to-earth voltages kv V Operational rated voltage / 32
U112 Uiogs Uisy, |Phase-to-phase voltages kv V. Operational rated voltage?
3U, Displacement Voltage kv vV Operational rated voltage / V32
Uy Zero-sequence voltage ky \YJ Operational rated voltage / V32
U, U, Positive and negative sequence compojkV \% Operational rated voltage / \32)

nent of voltages
Uy Voltage at measuring input U, kv \% Operational rated voltage / V32
S,PQ Apparent, active and reactive powetr. MVA, — \3 - Uy - Iynominal operating

MW, quantities??
MVAR

f Frequency Hz Hz Nominal Frequency
cos @ Power factor (abs) (abs) —
Ugy1s Ugyo, Ugit Line voltage, busbartvoltage and kv — —

voltage differengey(fofsynchronism

check)
foy1r Tsy2r Taitr Line voltage, pusbat frequency and Hz — —

voltage difference (for synchronism
check)

Diff

Ambount ‘effphase angle difference
between,line'and busbar (for synchro-
nismbcheck)

1 accordingito@ddress 1104
2 according to address 1103
%) considering factor 221 14/lph CT

The computation of the operational measured values is also executed during an existent system fault in inter-
vals of approx. 0.5s.
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2.9.3.2 Information List

2.9 Auxiliary Functions

No. Information Type of In- Comments
formation

601 IL1 = MV IL1 Q
602 IL2 = MV I L2
603 IL3 = MV L3 *
610 310 = MV 310 (zero sequence)
619 11 = MV 11 (positive sequence)
620 2 = MV 12 (negative sequence)
621 UL1E= MV UL1-E
622 UL2E= MV U L2-E
623 UL3E= MV U L3-E
624 UL12= MV UL12
625 UL23= MV UL23
626 UL31= MV
627 Uen = MV
631 3U0 = MV
632 Usy2= MV
633 Ux = MV
634 Ui = MV
635 uz2 = MV
636 udiff = MV
637 Usyl= MV sured value Usyl
638 Usy2= easured value Usy2
641 P = P (active power)
642 Q = Q (reactive power)
643 PF = Power Factor
644 Freq= Frequency
645 S = S (apparent power)
646 F-sy2 = Frequency fsy2
647 F-diff= MV Frequency difference
648 o-diff= MV Angle difference
649 F-syl = MV Frequency fsyl
684 uo = ‘ ’ MV U0 (zero sequence)
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2.9 Auxiliary Functions

2.9.4 Energy
Metered values for active and reactive power are determined in the background by the processor system. TheO
can be called up at the front of the device, read out via the operating interface using a PC with DIGSI, or -
ferred to a central master station via the system interface.
2.9.4.1 Energy Metering rs
7VK61 integrates the calculated power which is then made available with the measured,val e compo-
nents as listed in table 2-9 can be read out. The signs of the operating values depend on thejsetting at address
1107 P,Q sign (see Section 2.9.3 under margin heading ,Display of Measured Val
Please consider that 7VK61 is primarily a protection device. The accuracy of the meter lues depends on
the instrument transformers (normally protection core) and the device tolerances. Th ring is therefore not
suited for billing metering.
The counters can be reset to zero or any initial value (see also SIPROTE S m Description).
Table 2-9 Operational metered values
Measured values Primary
W+ Active power, output h, GWh
Wp— Active power, input Wh, GWh
Wq+ Reactive power, output h, MVARh, GVARh
Wq— Reactive power, input 'ARh, MVARh, GVARhO
2.9.4.2 Setting Notes
Retrieving parameters
The SIPROTEC® System Description in detail how to read out the statistical counters via the device
front panel or DIGSI. The values ar in direction of the protected object, provided the direction was
set as ,forward” (address 201‘
2.9.4.3 Information List \&
No. InformatiorO Type of In- Comments
formation
- Meter res IntSP_Ev | Reset meter
888 Whp(puls) PMV Pulsed Energy Wp (active)
889 Wq(pu PMV Pulsed Energy Wq (reactive)
924 Wp+= MVMV Wp Forward
925 Wq+= MVMV Wq Forward
928 Wp-= MVMV Wp Reverse
929 = 7 MVMV Wq Reverse
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2.10

2.10.1

2.10 Command Processing

Command Processing

The SIPROTEC 4 7VK61 includes a command editing for initiating switching operations in the system. ‘€ontrol
can originate from four command sources:

» Local operation using the keypad on the local user interface of the device,

« Operation using DIGSI,

* Remote operation using a substation automation and control system (e.g. SICAM),

» Automatic functions (e.g. using binary inputs, CFC).

The number of switchgear devices that can be controlled is solely limited by the number,of‘available and re-

quired binary inputs and outputs. For the output of control commands it has to besensured that all the required
binary inputs and outputs are configured and provided with the correct properties!

If specific interlocking conditions are needed for the execution of commands,the user can program the device
with bay interlocking by means of the user-defined logic functions (CFC)aihe interlocking conditions of the
system can be injected via the system interface and must be allocated®accordingly.

The procedure for switching resources is described in the SIPROTEG4 System Description under Control of
Switchgear.

Control Authorization

2.10.1.1 Type of Commands

Commands to the Process

This type of commands are directly outputto the switchgear to change their process state:

» Commands for the operation of Cifeuit breakers (asynchronous; or synchronized through integration of the
synchronism check and closingseentrohfunction) as well as commands for the control of isolators and earth
switches.

» Step commands, e.g. for gaising‘and lowering transformer taps,
« Setpoint commands*with‘¢onfigurable time settings, e.g. to control Petersen coils.

Device-internal Commands

These commands do notidirectly operate binary outputs. They serve for initiating internal functions, communi-
cating the detection offstatus changes to the device or for acknowledging them.

» Manual gverride commands for ,manual update” of information on process-dependent objects such as an-
nufgiations and switching states, e.qg. if the communication with the process is interrupted. Manually over-
idden objects are marked as such in the information status and can be displayed accordingly.

¢ Flagging,commands (for ,setting“) the data value of internal objects, e.g. switching authority (remote/local),
parameter switchovers, transmission blockages and deletion and presetting of metered values.

« Acknowledgment and resetting commands for setting and resetting internal buffers or data stocks.

« Information status commands to set/delete the additional ,Information Status" item of a process object, such
as

— Acquisition blocking,

— Output blocking.
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2.10 Command Processing

2.10.1.2 Sequence in the Command Path

Safety mechanisms in the command sequence ensure that a command can only be released after a thorough
check of preset criteria has been successfully concluded. Additionally, user-defined interlocking conditionssean
be configured separately for each device. The actual execution of the command is also monitored after |ts re-
lease. The entire sequence of a command is described briefly in the following.

Checking a Command Path

Please observe the following:

« Command entry, e.g. using the keypad on the local user interface of the device

Check password — access rights;

Check switching mode (interlocking activated/deactivated) — selection of deagtivateddnterlocking status.

» User configurable interlocking checks:

Switching authority;

Device position check (set vs. actual comparison);

Zone controlled / bay interlocking (logic using CFC);

System interlocking (centrally via SICAM);

Double operation (interlocking against parallel switchingyoperation);
Protection blocking (blocking of switching operationsdyyproteetion functions);

Checking the synchronism before a close command.

* Fixed commands:

Internal process time (software watch d@g which'checks the time for processing the control action
between initiation of the control and fifal clgse of the relay contact);

Configuration in process (if setting madification is in process, commands are rejected or delayed);
Equipment present as output;

Output block (if an output blockshas been programmed for the circuit breaker, and is active at the moment
the command is processed, then the command is rejected);

Component hardware malfunetion,
Command in progress)(only,one command can be processed at a time for each circuit breaker or switch);

1-of-n check (forgntltiple¥allocations such as common contact relays or multiple protection commands
configured to the 'same contact it is checked if a command procedure was already initiated for the output
relays concemedhor iffa protection command is present. Superimposed commands in the same switching
direction are tolerated).

Command Executjon Menitoring

The following,isd4nonitored:

 Interruption of a command because of a cancel command,

* Running time monitor (feedback monitoring time).
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2.10.1.3 Interlocking

Interlocking can be executed by the user-defined logic (CFC). Switchgear interlocking checks in a Sl+
CAM/SIPROTEC 4 system are normally divided in the following groups:

« System interlocking checked by a central control system (for interbay interlocking),

« Zone controlled / bay interlocking checked in the bay device (for the feeder).

« Cross-bay interlocking via GOOSE messages directly between bay controllers and protection relays (with
rollout of IEC 61850; inter-relay communication by GOOSE is performed via the EN100 module)

System interlocking is based on the process image in the central device. Zone gontrolled’/ bay interlocking
relies on the object database (feedback information) of the bay unit (here the SIPRGTEEG#4 relay) as was de-
termined during configuration (see SIPROTEC 4 System Description).

The extent of the interlocking checks is determined by the configuration and,interlocking logic of the relay. For
more information on GOOSE, please refer to the SIPROTEC 4 System Description.

Switching objects that require system interlocking in a central control systemyafe marked by a specific param-
eter inside the bay unit (via configuration matrix).

For all commands, operation with interlocking (normal mode) or without'ipterlocking (test mode) can be select-
ed:

* For local commands by reprogramming the settings withypassword check,

« For automatic commands, via command processingiby. CFE and Deactivated Interlocking Recognition,

» For local / remote commands, using an additionalinteflecking disable command via PROFIBUS.

Interlocked/non-interlocked Switching

The configurable command checks in the SIPRQTEC 4 devices are also called ,standard interlocking“. These
checks can be activated via DIGSI (intérlocked switching/tagging) or deactivated (non-interlocked).

De-interlocked or non-interlocked switehing means that the configured interlock conditions are not tested.

Interlocked switching means that all cenfigured interlocking conditions are checked within the command pro-
cessing. If a condition could not Be fulfilled; the command will be rejected by an indication with a minus added
to it, e.g. ,CO-", followed by an @pgration response information. The command is rejected if a synchronism
check is carried out before closing,afd the conditions for synchronism are not fulfilled. Table 2-10 shows some
types of commands an@ indications. The indications marked with *) are displayed only in the event logs on the
device display; for DIGSI they appear in spontaneous indications.

Table 2-10 Commandiypes and corresponding indications

Type ofgfCommand Control Cause Indication
Control issued Switching Cco CO+/—-
Manual tagging (positive / negative) Manual tagging MT MT+/—
Informatien staté’command, Input blocking Input blocking ST ST+/—%)
Information 'state command, Output blocking |Output blocking ST ST+/-*)
Cancel command Cancel CA CA+/-

The plus sign indicated in the message is a confirmation of the command execution: The command output has
a positive result, as expected. A minus sign means a negative, i.e. an unexpected result; the command was
rejected. Figure 2-71 shows an example in the operational indications command and feedback of a positively
run switching action of the circuit breaker.

The check of interlocking can be programmed separately for all switching devices and tags that were set with
a tagging command. Other internal commands such as overriding or abort are not tested, i.e. are executed in-
dependently of the interlockings.
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EVENT LOG

19.06.01 11:52:05,625
Qo0 CO+ Close

19.06.01 11:52:06,134
Qo FB+ Close

Figure 2-71 Example of an operational indication for switching circuit breaker 52

Standard Interlocking

inputs and outputs, see SIPROTEC 4 System Description.

An overview for processing the interlocking conditions in the relay is shown in Flgs
Command -

| Switching Mode ! Q L
| | —

| |

FON/OFF  — | |
LOCAL | > o | LocAL R | ]

. N

') REMOTE | — i & | -
DIGS| || LOCAL : ' |
AUTO L] - : | -
| > & L | | —
Switching Authority | | q : O \ |
| |
|
|
|
|
|
|
|
|

The standard interlocking includes the checks for each switchgear which were set durii theyconfiguration of

Device with Source of ] Switching Authority

(LOCAL/REMOTE) Remote & L
|
| ||

|| & L
Switching Authority DIGSI —
| DIGSI DIGSI
] — & |Remote 21 |
Switching Mode LOCAL | :
- I
I

(non-interlock./interlock.)

|SCHED. = ACT. yin| —

. Non-interlocked Switching -
>1

Switching Mode REMOTE ||

(non-interlock./interlock.)

Interlocked Switching

| HSCHED. = ACT. yinH -
|| —Sys. Interlock. yinH ||

— -Bay. Interlock. yinH -
_— H Protection Blocking yinH |
Prterton Bookng. - Double Oper. Block. i N
52 Close HSw. Auth. LOCAL yInH ||
52 Open HSw. Auth. REMOTE yinH -

*)Command Output to Relay

Figure 2-72  Standa ockings
1) Source of Command REMOTE includes LOCAL.
LOCAL Command %ing substation controller

REMOTE mmand via telecontrol station to power system management and from power system management to the
devi

The display shows the configured interlocking reasons. The are marked by letters as explained in Table 2-11.
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2.10 Command Processing

Table 2-11 Interlocking Commands

Interlocking Commands Command Display
Switching Authority L L
System Interlocking S S
Bay Interlocking Z Z
SET = ACTUAL (switch direction check) P P
Protection Blockage B Be

indicated.

Q0 Close/Open S - Z P B
Q1 Close/Open S - Z P B

|Q8 Close/Open S - Z P B|

Figure 2-73

Control Logic via CFC x
For the bay interlocking, an enabling logic can be struct using the CFC. Via specific release conditions the
e

information ,released” or ,bay interlocked" are ava

values: ON/OFF).

2.10.1.4 Information List

2.10.2

G
N

Example of configured interlocking condit

Figure 2-73 shows all interlocking conditions (which usually appear in the display,of th ) for three switch-
gear items with the relevant abbreviations explained in Table 2-11. All parameteri% ing conditions are

, €.g. object ,52 Close" and ,52 Open“ with the data

No. Informatio

Type of Information

Comments

IntSP

Controlmode REMOTE

IntSP

Control Authority

IntSP

Controlmode LOCAL

Control De(}

- ModeREMOTE
- Cntrl Auth
- ModeLOC

Switchgear @7 e controlled via the device operator panel, PC interface and the serial interface as well as a
i 4,@ ontrol system for switchgear with single and double busbars.

conn n
The numb switchgear devices to be controlled is limited by the number of binary inputs and outputs.

Applications

Pr

e

» Devices with integrated or detached operator panel

L 4

jsites

The number of switchgear devices to be controlled is limited by the

— binary inputs present

— binary outputs present
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2.10 Command Processing

2.10.2.1 Description

Operation via integrated control panel

Using the navigation keys A, ¥, L, B>, the control menu can be accessed and the switchgear to be operated
selected. After entering a password, a new window is displayed where multiple control options (ON, OFF,

ABORT) are available using the ¥ and A keys. Then a safety query appears. Only after repeated confirmation
using the ENTER key is the command action performed. If this enabling does not occur within one minute, the
process is aborted. Cancellation via the Esc key is possible at any time before the control command is issued

or during breaker selection.

Operation using DIGSI

Operation using the System Interface

Switchgear devices can be controlled via the operator interface with a PC using the DIGS|software. The pro-
cedure is described in detail in the SIPROTEC 4 System Description (Control of Switchgear).

Control of switchgear can be performed via the serial system interfaceandia connection to the substation
control and protection system. A prerequisite for this is that the rgquired peripherals physically exist in the
device and the substation. Also, specific settings to the serial interfaceimust®e made in the device (see SIPRO-

TEC 4 System Description ).

2.10.2.2 Information List
No. Information Type of In- Comments
formatign
- Breaker CF_D12 Breaker
- Breaker DP Breaker
- Disc.Swit. CF_b2 Disconnect Switch
- Disc.Swit. DP Disconnect Switch
- EarthSwit CF D2 Earth Switch
- EarthSwit BP Earth Switch
- Brk Open IntSP Interlocking: Breaker Open
- Brk Close IntSP Interlocking: Breaker Close
- Disc.Open IntSP Interlocking: Disconnect switch Open
- Disc.Close IntSP Interlocking: Disconnect switch Close
- E Sw Open IntSP Interlocking: Earth switch Open
- E Sw CI. IntSP Interlocking: Earth switch Close
- Q2 Op/CI CF_D2 Q2 Open/Close
- Q2 Op/e@l DP Q2 Open/Close
- Q9 Op/Cl CF_D2 Q9 Open/Close
- Q9 Op/CI DP Q9 Open/Close
- Fan ON/OFF CF_D2 Fan ON/OFF
- Fan ON/OFF DP Fan ON/OFF
31000 Q0,0pCnt= Vi QO operationcounter=
31001 QI'OpCnt= \i Q1 operationcounter=
31002 Q2 OpCnt= \ Q2 operationcounter=
31008 Q8 OpCnt= \Y| Q8 operationcounter=
31009 Q9 OpCnt= \ Q9 operationcounter=
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2.10.3

2.10 Command Processing

Process Data

During the processing of commands, independently of the further allocation and processing of indications,
command and process feedbacks are sent to the indication processing. These indications containgfformation
on the cause. With the corresponding allocation (configuration) these indications are entered in the event log,
thus serving as a report.

A listing of possible operational indications and their meaning, as well as the command types needed for trip-
ping and closing the switchgear or for raising and lowering transformer taps and detailed information are de-
scribed in the SIPROTEC 4 System Description.

2.10.3.1 Method of Operation

Acknowledgement of Commands to the Device Front

All indications with the source of command LOCAL are transformed into aycorresponding response and shown
in the display of the device.

Acknowledgement of commands to local/remote/DIGSI

The acknowledgement of indications which relate to commands With the origin “Command Issued = Local/ Re-
mote/DIGSI” are sent back to the initiating point independentof, the routing (configuration on the serial digital
interface).

The acknowledgement of commands is thereforemot executed by a response indication as it is done with the
local command but by ordinary command and feedbagk information recording.

Feedback monitoring

Command processing time monitass alllé@mmands with feedback. Parallel to the command, a monitoring time
period (command runtime monitoring)is,started which checks whether the switchgear has achieved the desired
final state within this period. The ghohitoring time is stopped as soon as the feedback information arrives. If no
feedback information arrives, a response ,Time Limit Expired“ appears and the process is terminated.

Commands and their feedbacks ate also recorded as operational indications. Normally the execution of a
command is terminated'as,soon.as the feedback information (FB+) of the relevant switchgear arrives or, in case
of commands without process,feedback information, the command output resets.

In the feedback, thg'plus Sign means that a command has been positively completed. The command was as
expected, in otherwordsypositive. The "minus” is a negative confirmation and means that the command was
not executed as expected.

Command outputfswitehing relays

The commahnd types needed for tripping and closing of the switchgear or for raising and lowering transformer
taps have been defined during the configuration, see also SIPROTEC 4 System Description.

SIPROTEC, 7VK61, Manual 177
C53000-G1176-C159-2, Release date 01.2008



Functions

2.10 Command Processing

2.10.3.2 Information List
No. Information Type of In- Comments
formation
- >Door open SP >Cabinet door open
- >CB wait SP >CB waiting for Spring charged
- >Err Mot U SP >Error Motor Voltage *
- >ErrCntrlU SP >Error Control Voltage
- >SF6-Loss SP >SF6-Loss
- >Err Meter SP >Error Meter
- >Tx Temp. SP >Transformer Temperature
- >Tx Danger SP >Transformer Danger
2.10.4 Protocol
2.10.4.1 Information List
No. Information Type of In- Comments
formation
- SysIntErr. IntSP Error Systeminterface
|
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Mounting and Commissioning 03

L 4
This chapter is primarily intended for experienced commissioning engineers. The commisSiening engineer
must be familiar with the commissioning of protection and control systems, with ment of power
systems and with the relevant safety rules and guidelines. Under certain circu n adaptations of the
hardware to the particular power system data may be necessary. The primary test ire the protected object
(line, transformer etc.) to carry load.
3.1 Mounting and Connections 180

3.2 Checking Connections 207
3.3 Commissioning 212
3.4 Final Preparation of the Device 228
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Mounting and Commissioning

3.1 Mounting and Connections

3.1

General

Mounting and Connections

A

WARNING!

Warning of improper transport, storage, installation, and application of the device.
Non-observance can result in death, personal injury or substantial property damage.

Trouble free and safe use of this device depends on proper transport, storage, installation, and application of
the device according to the warnings in this instruction manual.

Of particular importance are the general installation and safety regulations for work in @*high-veltage environ-
ment (for example, VDE, IEC, EN, DIN, or other national and international regulations). Theseegulations must
be observed.

3.1.1

Configuration Information

Prerequisites

For installation and connections the following conditions mustbe met:

The rated device data has been tested as recommended int' the, SIPROTEC 4 System Description and their
compliance with the Power System Data is verified.

Connection Variants

Currents

Voltages

180

General Diagrams are shown in Appendix A{2. Cofihection examples for current transformer and voltage trans-
former circuits are provided in Appendix Ax3. Itmust be checked that the setting of the P.System Data 1,
Section 2.1.3.1 2.1.2.1, was made in accordance to’the device connections.

In Appendix A.3 examples forthe pessibilities of the current transformer connections in dependence on
network conditions are displayed:

For normal connection, address220 I4 transformer = must be set and furthermore address 221 I4/Iph
CT=.

When using separate earth current transformers, address 220 I4 transformer = must be set. The factor
221 I4/Iph CT mayadeviate from 1. For calculation hints, please refer to Section 2.1.3.1 at “Current connec-
tions“. Please observé that 2 CT-connection is permitted only for isolated or compensated networks.

Connectioniexamples for current and voltage transformer circuits are provided in Appendix A.3.

For the normal connection the 4th voltage measuring input is not used; correspondingly the address must be
setto 210,Uu4 transformer =Not connected.

For an additional connection of an e-n-winding of a set of voltage transformers, the address 210 U4
transformer = Udelta transf. must be set. The setting value of the address 211 Uph / Udelta
depends on the transformation ratio of the e—n-winding. For additional hints, please refer to Section 2.1.3.1
under “Transformation Ratio".

In further connection examples also the e—n winding of a set of voltage transformers is connected, in this case,
however of a central set of transformers at a busbar. For more information refer to the previous paragraph.
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3.1 Mounting and Connections

Further figures show examples for the additional connection of a different voltage, in this case the busbar.
voltage (e.g. for voltage protection or synchronism check). For the voltage protection the address 210 U4
transformer = Ux transformer hasto be set,U4 transformer =Usy2 transf. for the synchronism
check. The address 215 Usy1/Usy2 ratio is only then not equal to 7 when feeder transformer and“busbar
transformer have a different transformation ratio. .

If there is a power transformer between the set of busbar transformers and the set of feeder transformers, the
phase displacement of the voltages for the synchronism check (if used) caused by the transformer has to be
taken into consideration. In this case also check the addresses 212 Usy2 connection, 214 ¢o4Usy2-Usy1
and 215 Usy1/Usy2 ratio. You will find detailed notes and an example in Section2#.3.1 under ,Voltage

connection*.

Binary Inputs and Outputs

The connections to the power plant depend on the possible allocation of thehinaryinputs and outputs, i.e. how
they are assigned to the power equipment. The preset allocation can begoundiihythe tables in Section A.4 of
the Appendix. Check also whether the labelling corresponds to the allecatedyindication functions.

Changing Setting Group
If binary inputs are used to change setting groups, pleasel@bserve the following:
» To enable the control of 4 possible setting groups 2 binary‘inpuis have to be available. One binary input must
be set for ,>Set Group Bit0“, the other inputfory=Set, Group Bit1“.
< To control two setting groups, one binary input setffor ;;>Set Group Bit0“ is sufficient since the binary
input ,>Set Group Bit1*, which is not assighedyiis eonsidered to be not controlled.

» The status of the signals controlling the binary inputs to activate a particular setting group must remain con-
stant as long as that particular group is to femain,active.

The following Table shows the relationship‘between binary inputs and the setting groups A to D. Principal con-
nection diagrams for the two binary inputsre illustrated in the following Figure. The Figure illustrates an
example in which both Set Group Bits 0@and 1 are configured to be controlled (actuated) when the associated
binary input is energized (high).

Where:
no = not activated
yes = activated
Table 3-1 Changingysetting groups with binary inputs
Binary Input Active settings group
>Set Group Bjt 0 >Set Group Bit 1
Ngt energized Not energized Group A
Energized Not energized Group B
Net,energized Energized Group C
Energized Energized Group D
SIPROTEC, 7VK61, Manual 181
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3.1 Mounting and Connections

Selector Switch for
Setting Group

! SIPROTEC : O
|
i 7 |
. i [>setGroupBito > | ( )
| |
i i
i i
i |
| |
| |
| |
|

i 8 !

L ! >Set Group Bit1 !
U S—

L. I

Figure 3-1 Connection diagram (example) for setting group switching with binary@

Trip Circuit Monitoring

182

series. The pickup threshold of the binary inputs must therefore be substan alf the rated control DC

It must be noted that two binary inputs or one binary input and one substitut ist must be connected in
belbw half
voltage.

ina must be isolated, i.0.w. not be
cessary, galvanic isolation must be

If two binary inputs are used for the trip circuit supervision, thes
communed with each other or with another binary input. Therefor
ensured using external measures.

If one binary input is used, a bypass resitor R must be u re
connected in series with the second circuit breaker auxiliary ¢

o the following figure). This resistor R is
Aux2), to also allow the detection of a trip

circuit failure when the circuit breaker auxiliary contact 1 1) is open and the command relay has reset. The
value of this resitor must be such that in the circuit b open condition (therefore Aux1 is open and Aux2
is closed) the circuit breaker trip coil (TC) is no long up and binary input (BI1) is still picked up if the

command relay contact is open.

SIPROTEC

6854
[>TricC1 TripRel >

Legend
TR  — Relay Tripping Contact
CB — Circuit Breaker
TC — Circuit Breaker Trip Coil

‘_- [ U Aux1 — Circuit Breaker Auxiliary Contact (NO-Contact)
Aux2 — Circuit Breaker Auxiliary Contact (NC-Contact)
U-CTR— Control Voltage (Trip Voltage)
U-BI  — Input Voltage for Binary Input
R — Bypass Resistor
UR  — Voltage at Bypass Resistor

Figure 3-2 Trip circuit supervision with one binary input — Example for trip circuit 1
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This results in an upper limit for the resistance dimension, R,,,,, and a lower limit R,,;,, from which the optimal

value of the arithmetic mean R should be selected:

R = Rmax + Rmin O

In order that the minimum voltage for controlling the binary input is ensured, R, iS derived as:
Uctr—Ugimi

Rmax = (—mmj B RTC 4

I/ (High)

To keep the circuit breaker trip coil not energized in the above case, R, is der@

- (o)

Igi (HiGH) Constant current with activated Bl (= 1.8 mA

Ug) min Minimum control voltage for Bl (19 V for d
24/48/60 V; 88 V for delivery setting for n
delivery setting for nominal voltage o

setting for nominal voltage of
inal voltage of 110/125/220 V; 176 V for

Uctr Control voltage for trip circuit
Rrc DC resistance of circuit breaker
UcsTc Low) Maximum voltage on the it br

ker trip coil that does not lead to tripping

If the calculation results that R ,,,, < Rnin, then the calCulati ust be repeated, with the next lowest switching
threshold Ug, i, @nd this threshold must be implemientediimthe relay using plug-in jumpers (see Section ,Hard-

ware Modifications").

For the power consumption of the resistance ing applies:
U 2
Pr = 12.R=(—C* )" .R
R+ Ree

Example:
I ich) IPROTEC 4 7VK61)
Uz min delivery setting for nominal voltage of 24/48/60 V (from the 7VK61);
or delivery setting for nominal voltage 110/125/220/250 V (from 7VK61);
6 V for delivery setting for nominal voltage of 220/250 V (from the 7VK61)
Ugr 10 V (system / trip circuit)
Regre 500 Q (system / trip circuit)
Ucgrc (Lo 2V (system / trip circuit)
XM ~500 Q = 51.17 ©
R,... %500 Q- (11°V 2V) - 27k
& R . R
R = M = 39.1 kO
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3.1.2

3.1.21

The closest standard value of 39 kQ is selected; the power is:

110 V

2
Pr = (39 KQ+05 kQ) PO LS

Hardware Modifications

General

A subsequent adaptation of hardware to the power system conditions can be necessary/for example with
regard to the control voltage for binary inputs or termination of bus-capable interfa€es. Fellow the procedure
described in this section, whenever hardware modifications are carried out.

Auxiliary Voltage

There are different ranges of input voltage for the auxiliary voltage (refgr to the Ordering Information in Appen-
dix A.1). The power supplies of the variants for 60/110/125 VDC angd 110/125/220/250 VDC / 115/230 VAC are
largely interchangeable by modifying the position of the jumpers. Thetassignment of these jumpers to the
nominal voltage ranges and their spatial arrangement on theé?REB are described further below at ,Processor
Board C-CPU-2" Location and ratings of the miniature fuse andithe buffer battery are also shown. When the
device is delivered, these jumpers are set according to theame-plate sticker. Generally, they do not need to
be altered.

Live Contact

The life contact of the device is a changeovgr contact from which either the NC contact or the NO contact can
be connected to the device terminals via agplug=in jumper (X40). Assignments of the jumpers to the contact type
and the spatial layout of the jumpers are desctibed‘ip the following Section at margin heading ,Processor Board
C-CPU-2“.

Rated Currents

The input transformers of the dgVige afe’set to a nominal current of 1 A or 5 A with jumpers. The position of the
jumpers are set according to4he name-plate sticker. The assignments of the jumpers to the nominal current
and the spatial layout of thejumpers are described in the following section ,Board C-1/0-2" or ,Board C-1/0-11".
All jumpers must be set fer onéyaeminal current, i.e. one jumper (X61 to X64) for each input transformer and
additionally the comman jumper X60.

Note

If nominal Gurrentyratings are changed exceptionally, then the new ratings must be registered in address 206
CT SECONDARY in the power system data (see Section 2.1.3.1).

Control Voltage for Binary Inputs

184

When the device is delivered the binary inputs are set to operate with a voltage that corresponds to the nominal
veltage of the power supply. If the nominal values differ from the power system control voltage, it may be nec-
essary to change the switching threshold of the binary inputs.

A jumper position is changed to adjust the pickup voltage of a binary input. The assignment of the jumpers to
the binary inputs and the spatial layout of the jumpers is described in the following sections at margin headings
"Processor board C-CPU-2“, "Board(s) C-1/0-4" and "Board C-I/O-11"“.
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Note \
If binary inputs are used for trip circuit supervision, note that two binary inputs (or a binary inputand a s @ p
resistor) are connected in series. The switching threshold must lie clearly below half of the nominal t-
age.

Type of Contact for Output Relays ¢

Input/output boards can have relays that are equipped with changeover contacts 4sor %\ecessary to alter
a jumper. The following sections at ,,Switching Elements on Printed Circuit Boards I or which relays on

which boards this applies.

Exchanging Interfaces )
Only serial interfaces of devices for panel and cubicle mounting as wellas o ting devices are replaceable.

Which interfaces can be exchanged, and how this is done, is described in following section under the side
title ,Exchanging Interface Modules*.

Terminating interfaces with bus capability

If the device is equipped with a serial RS485 port, th 5'bus must be terminated with resistors at the last
device on the bus to ensure reliable data transmissi this"purpose termination resistors are provided on
the PCB of the C-CPU-2 processor board and on t 485 or PROFIBUS/DNP interface module which can
be connected via jumpers. The spatial arrangement of the’jumpers on the PCB of the processor module C-
CPU-2 is described in the following sections u , essor module C-CPU-2" and on the interface modules
under ,RS485 interface” and ,PROFIBUS interf oth jumpers must always be plugged in the same way.
The termination resistors are disable live
Spare Parts \

Spare parts can be the battery for s of data in the battery-buffered RAM in case of a power failure, and
the internal power supply miniatur . Their spatial arrangement is shown in the figure of the processor
board. The ratings of trxe fuse arerinted on the board next to the fuse itself. When replacing the fuse, please

rective Maintenance". K

Q>®

observe the guidelines g'& SIPROTEC 4 System Description in the chapter ,Maintenance” and ,Cor-
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3.1.2.2 Disassembly

Work on the Printed Circuit Boards

Note

It is assumed for the following steps that the device is not operative.

A\

Caution!
Caution when changing jumper settings that affect nominal values of the device;

As a consequence, the ordering number (MLFB) and the ratings on the name plate nolonger match the actual
device properties.

Where such changes are necessary in exceptional cases, they MUST be markedigleafly and visibly on the
device. Self-adhesive stickers are available that can be used as supplementaryiname plate.

To perform work on the printed circuit boards, such as checking ar moving switching elements or exchanging
modules, proceed as follows:

« Prepare your workplace: prepare a suitable underlay for electrostatically sensitive devices (ESD). Also the
following tools are required:

— screwdriver with a 5 to 6 mm wide tip,
— acrosstip screwdriver for Pz size 1,
— a5 mm socket wrench.
« Unfasten the screw-posts of the D-subminiature conne€tors on the back panel at location ,A“ and ,C*. This

activity does not apply if the device is forisurfacée mounting.

« |If there is an additional interface on location "B next to the interfaces at location "A" and "C", remove the
screws located diagonally to the interfages. This activity is not necessary if the device is designed for surface
mounting.

» Remove the covers on the front pamel and‘loosen the screws which can then be accessed.
* Remove the front panel angtilt itito the side.

Work on the Plug Connectors

A\

Caution!
Mind electrostatic discharges:
Non-observance cangdresult in minor personal injury or property damage.

In order tofavoid electrotrastic discharges when handling with plug connectors first touch an earthed metal
surfaced

Do not plugier unplug interface connectors under voltage!

186

For the assembly of the boards for the housing size 1/, refer to Figure 3-3, and for the housing size ¥/, in Figure

3-4.

<wDisconnect the plug connector of the ribbon cable between the front cover and the processor board C-CPU-
2 at the front cover itself. This is done by pushing apart the plug connector's top and bottom latches so that
the ribbon cable connector is pressed out.

« Disconnect the ribbon cables between the processor board C-CPU-2 (No. 1) and the input/output boards I/O
(according to order variant No. 2 to No. 4).
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« Remove the boards and set them on the grounded mat to protect them from ESD damage. In the caseyof
the device variant for panel surface mounting, please be aware of the fact that a certain amount of f
required in order to remove the C-CPU-2 module due to the existing plug connectors.

* Check the jumpers according to Figures 3-5 to 3-13 and the following information. Change or
jumpers if necessary.

% 4
o
Q

—— S @ Processor Printed Circ rd C-CPU-2
W NN N U U
So, - so] @ Input/Output Printed Circ 0 -1/0-11
I |
Slot 5 Slot 19
o (4]
BI1 to Bl6and . 7VKB10
BI5 BI7 Bina
Figure 3-3 Front view with hou 1/, after removal of the front cover (simplified and scaled down)

@ Processor Printed Circuit Board C-CPU-2
@ Input/Output Printed Circuit Board C-1/0-2

<) Oi : i | co] @ Input/Output Printed Circuit Board C-1/0-4
QSlot 5 Slot 19 Slot 33
(1] (3 (2] 7VK611
—

Bl1 to BI6 to Binary Inputs (Bl)

BI5 BI20
Figure 3-4 Front view with housing size Y/, after removal of the front cover (simplified and scaled down)
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3.1.2.3 Switching Elements on Printed Circuit Boards

C-CPU-2 processor board O

The layout of the printed circuit board for the processor board C-CPU-2 is illustrated in the following figur@
set nominal voltage of the integrated supply is checked according to Table 3-2, the quiescent state of the
contact according to Table 3-3 and the selected control voltages of the binary inputs BI1 to BI5 according to
Table 3-4 and the integrated interface RS232 / RS485 according to Table 3-5 to 3-7. The location and rgings

of the miniature fuse (F1) and the buffer battery (G1) are shown in the following figure. :‘

o N
[o][®]e]x51 F1
24/48V DC | T4H250V

[60-250V DC/115/230 V AC [T2H250V |

o~ N
< <9 o000
— ™ o~
3 \
x
@V
@(’)
E]N
IE“_ S N+ Nt N
:I Ql‘l:l‘l:l IOI;IOI:I IOI:IOI:IQ

<
N
x

—AN™
[e[e[e]X 111
[ee[eIX110 %
[@le[e]Xx108 Ev
—~m o

UL [
e}
Service Interface

38
X <
< 9 ¢ E E"’
B " Salen
o X[o] [o]>
% -8
\ v &
TC’ ,_ ” 5 c
S — = _%
S N
© [ Binder — S
g A S
° s,
§ [ Battery — %
w + = (Lithium-Battery 3 V/1 Ah, S
Type CR 1/2 AA) =
Figure 3-5 Processor printed circuit board C-CPU-2 with jumpers settings required for the board configuration
L 4
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Table 3-2 Jumper setting of the rated voltage of the integrated Power Supply on the C-CPU-2 processor
board
Jumper Nominal Voltage
24 to 48 VDC 60 to 125 VDC 110 to 250 VDC,
115/230 VAC
X51 Not used 1-2 2-3
X52 Not used 1-2 and 3-4 2-3 V'S
X53 Not used 1-2
X55 Not used Not used
Cannot be changed Interchangeable
Table 3-3 Jumper setting of the quiescent state of the Life Contact on the essor board C-CPU-2

Presetting
2-3

Jumper Open in the quiescent state | Closed in the quiescent
X40 12 23 N

Table 3-4 Jumper setting of the Pickup Voltagesof the bin
sor board

s BI1 to BI5 on the C-CPU-2 proces-

Binary Inputs Jumper 17 V Threshold Y reshold 2 154 V Threshold 3
Bl1 X21 1-2 2-3 3-4
BI2 X22 1-2 2-3 3-4
BI3 X23 1-2 2-3 3-4
Bl4 X24 1-2 2-3 3-4
BI5 X25 2-3 3-4

1) Factory settings for devices with r
2 Factory settings for devices with pewe

3) Factory settings for devices WI

By repositioning jumpers the j S485 can be modified into a RS232 interface and vice versa.

upply voltages of 110 VDC to 250 VDC and 115/230 VAC
pwer supply voltages 220 VDC to 250 VDC

Jumpers X105 to X11Qymust\be set to the same position.

Table 3-5 J % of the integrated RS232/RS485 Interface on the C-CPU-2 processor board

RS232 RS485
1-2 1-2
1-2 2-3

reset at the factory according to the configuration ordered.

u
h %RSZSZ jumper X111 is needed to activate CTS which enables the communication with the

Table 3-6 Jumper setting for CTS (Clear To Send, flow control) on the C-CPU-2 processor board
&Jumper ICTS from Interface RS232 /CTS controlled by /RTS
X111 1-2 2-30
1 Delivery
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Jumper setting 2-3: The connection to the modem is usually established with a star coupler or fibre-optic con-
verter. Therefore the modem control signals according to RS232 standard DIN 66020 are not available. Modem

signals are not required since the connection to the SIPROTEC 4 devices is always operated in the half-duple,
mode. Please use the connection cable with order number 7XV5100-4.

Jumper setting 1-2: This setting makes the modem signals available, i. e. for a direct RS232-connecti
between the SIPROTEC 4 device and the modem this setting can be selected optionally. We recommend
use a standard RS232 modem connection cable (converter 9-pin to 25-pin).

Note
For a direct connection to DIGSI with interface RS232 jumper X111 must be plugged i @

190

If there are no external terminating resistors in the system, the last devices on a RS485 b
via jumpers X103 and X104.

ust be configured

Table 3-7 Jumper settings of the Terminating Resistors of the RS485 intefface on the C-CPU-2 proces-
sor board
Jumper Terminating Resistor Terminating fesij Presetting
enabled

X103 2-3 1-2

X104 2-3 1-2
Note: Both jumpers must always be plugged in the sameway!
Jumper X90 has no function. The factory setting is

e Iy to the terminal block). In this case, the terminating

resistors located on the RS485 or PROFIB
C-CPU-2 must be de-energized.

N
D

ace module or directly on the PCB of the processor board

(

Terminating resistors can also be connected @

390 Q .
—F——ANA

220 Q K\
—+—B/B’

390 © \
Q)
Figure 3-6 T@)n of the RS485 interface (external)

%
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C-l/O-4 Input/Output Board(s)
The layout of the PCB for the input/output board C-I/O-4 is shown in the following Figure. O

The selected control voltages of the binary inputs BE6 to BE20 are checked according to table 3-

L 4

L \
EEe X73
[OF== X72
®FE= X71
123

Q]

= [ |
ure 3-7 Input/output board C-1/0-4 with representation of jumper settings required for configuration
L 4
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Table 3-8 Jumper settings of Control Voltages of the binary inputs BI6 to BI20 on the input/output board
C-l/0-4
Binary Inputs Jumper 17 V Pickup Y 73 V Pickup ? 154 V Pickup ¥
BI6 X21 1-2 2-3 3-4
BI7 X22 1-2 2-3 3-4
BI8 X23 1-2 2-3 3-4
BI9 X24 1-2 2-3 3-4
BI10 X25 1-2 2-3 34
Bl11 X26 1-2 2-3
Bl12 X27 1-2 2-3
BI13 X28 1-2 2-3
Bl14 X29 1-2 2-3
BI15 X30 1-2 2-3
BI16 X31 1-2 34
BI17 X32 1-2 3-4
BI18 X33 1-2 3-4
BI19 X34 1-2 34
BI120 X35 1-2 3-4

1) Factory settings for devices with rated power supply volta

2 Factory settings for devices with power supply voltage

C to 250 VDC and 115/230 VAC

1
3) Factory settings for devices with rated power supply @0 VDC to 250 VDC

Table 3-9

Jumper settings of Modu

tin

sses of the input/output board C-1/0-4

are used to set the bus address and must not be

Jumper

Mounting location

1-2 (H)

2-3 (L)

1-2 (H)

&
Q>®

L 4
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Input/output module C-I/O-2 up to release 7VK61 .../DD

There are two different releases of the input output module C-1/0-2. For devices up to release 7VK61.. /DDthe
layout of the printed circuit board is shown in Figure 3-8, for devices of release 7VK61.../EE and high @

shown in Figure 3-9. O

X41
o3
@2
@

] SEE®A00)
S@lele](AD1)

é E'EE (AD2) ‘

IIO)

:
¥
Y,
|

3
2
1

5A
1A
X61

T]JQLI [ I

i
(@

3
2
1

X64

5A
1A

Fig e\aut/output module C-1/0-2 up to release 7VK61.../DD, with representation of the jumper set-

tings required for checking the configuration settings

Table 3-10 Jumper setting for the contact mode of binary output BO6

_.Jumper Normally-open contact (NO) | Normally-closed contact (NC) Factory setting
X41 1-2 2-3 1-2

The set nominal current of the current input transformers are checked on the input/output board C-1/0-2. All
jumpers must be set for one nominal current, i.e. one jumper (X61 to X64) for each input transformer and ad-
ditionally the common jumper X60. The position of jumper X64 is not relevant.
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Jumpers X71, X72 and X73 on the input/output module C-1/O-2 serve for setting the bus address and must nob

be changed. The following table shows the preset jumper positions.
Table 3-11 Jumper settings of the module address of the input/output module C-1/0-2 O
Jumper Factory setting 0
X71 1-2 (H)
X72 1-2(H)
X73 2-3 (L) ¢
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Input/Output Board C-lI/O-2 Release ../7VK61 .../EE or Higher

This module is available in two configuration variants:
* Variant with normal earth fault detection, PCB number C53207-A324-B50-*
* Variant with sensitive earth fault detection, PCB number C53207-A324-B60-* ‘ )

A table imprinted on the printed-circuit board indicates the respective PCB number.

The nominal current or measuring range settings are checked on the input/output module C-Iloz.
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Figure 3-9 C-1/0-2 input/output board release 7VK61 .../EE or higher, with representation of jumper set-
tings required for checking configuration settings

SIPROTEC, 7VK61, Manual 195
C53000-G1176-C159-2, Release date 01.2008



Mounting and Commissioning

3.1 Mounting and Connections

196

Table 3-12 Jumper setting for nominal current or measuring range

Jumper Nominal current 1 A Nominal current 5 A
Measuring range 20 A Measuring range 100 A
X51 1-2 1-2
X60 1-2 2-3
X61 2-5 3-5
X62 2-5 3-5 L 4
X63 2-5 3-5
X640 2-5
1) Not for variant with sensitive earth fault detection @
Contacts of relays for binary outputs BO6, BO7 and BO8 can be configured as ally open or normally

closed (see also General Diagrams in the Appendix).

Table 3-13 Jumper setting for the contact type of the relays for B O7%and BO8

For Jumper Open in quiescent state (NO) Y in quiescent state (NC)
BO6 X41 1-2 2-3
BO7 X42 1-2 2-3
BO8 X43 1-2 2-3

1) Factory setting

The relays for binary outputs BO1 through be nected to common potential, or configured individ-
ually for BO1, BO4 and BO5 (BO2 and BO ithout function in this context) (see also General Diagrams

in the Appendix). \

Table 3-14 Jumper settings for the €o tion of the common potential of BO1 through BOS5 or for con-
figuration of BO1, B 5 as single relays
Jumper BO1 throughyBO5\connected BO1, BO4, BO5 configured as single relays

to commo & Y (BO2, BO3 without function)
X80 -203-4 2-3,4-5
X81 4 2-3,4-5
X82 ‘ )2-3 1-2

1 Factory s ing@

Theju rsgX71, X72 through X73 serve for setting the bus address. Their position may not be changed. The
following ws the preset jumper positions.

Table 3-15 Jumper settings of module addresses of the input/output module C-1/0O-2

¢ Jumper Factory setting
X71 1-2 (H)
X72 1-2 (H)
X73 2-3 (L)
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S

Input/Output Board C-1/O-11
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Figure 3-10 @l input/output board with representation of jumper settings required for checking con-
ration settings

Tal \ umper settings for Pickup Voltages of the binary inputs BI6 and BIG7 on the input/output
board C-1/0-11
Input Jumper 17 V Threshold Y | 73V Threshold ? 154 V Threshold 9
BI6 X21 L M H
BI7 X22 L M H

B 4

1) Factory settings for devices with rated power supply voltages 24 VDC to 125 VDC
2 Factory settings for devices with power supply voltages of 110 VDC to 250 VDC and 115/230 VAC
3 Factory settings for devices with rated power supply voltages 220 VDC to 250 VDC
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The set nominal current of the current input transformers are to be checked on the input/output board C-1/O-

11. The jumpers X60 to X63 must all be set to the same rated current, i.e. one jumper (X61 to X63) for each
input transformer of the phase currents and in addition the common jumper X60. The jumper X64 determineo

the rated current for the input Iz and may thus have a setting that deviates from that of the phase current:
Jumper X64 is not relevant. ‘ )

Jumper X64 is plugged in position "IE".

Jumpers X71, X72 and X73 on the input/output board C-1/0-11 are used for setting the bus address and.must
not be changed. The following Table lists the jumper presettings.

Table 3-17 Jumper settings of Bus Address of the input/output board C-1/O-11 \%

Jumper Presetting
X71 1-2(H)
X72 1-2 (H)
X73
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3.1.2.4 Interface Modules

Exchanging Interface Modules Q

The interface modules are located on the processor board C-CPU-2 (Serial. No 1 in Figure 3-3 t@

9

L 4

Mounting Position

1
(Rear of Housing)

r——|——
|
|

r——-

[ 101

|

| I—

\K System Interface é

Figure 3-11 —CP processor board with interface boards

Pleas te the following:

« Only interfaces mofules of devices with panel flush mounting and cubicle mounting as well as of mounting
4devices with detached operator panel can be exchanged. Devices in surface mounting housings with
double-level terminals can only be changed in our manufacturing centre.

» Use only interface modules that can be ordered ex-factory via the ordering code (see also Appendix, Section
Al).

* You may have to ensure the termination of the interfaces featuring bus capability according to the margin
heading ,RS485 Interface".
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Table 3-18 Exchange System Interface Modules

Interface Mounting location / interface Exchange module

only interface modules that can be
System Interface B ordered in our facilities via the orderkey
(see also Appendix, Section A.1).

The order numbers of the exchange modules can be found in the Appendix in Section A.1, Accessories.

RS232 Interface

200

Interface RS232 can be modified to interface RS485 and vice versa (see Figures 3-12 andy3-13)s
Figure 3-11 shows the C-CPU-2 PCB with the layout of the modules.
The following figure shows the location of the jumpers of interface RS232 on the interfacesmodule.

Surface-mounted devices with fibre optics connection have their fibre optics module fitted in the console
housing on the case bottom. The fibre optics module is controlled via an RS232uinterface module at the asso-
ciated CPU interface slot. For this application type the jumpers X12 and X13'on the RS232 module are plugged
in position 2-3.

123
) X3 =Tx]
1H X6 0
2 X7[I=]
s xazm | O ‘:‘ —]
= X12 X5 = —
Terminating Resistors 1273 123 | e |
Jumper . 1]
Disconnected % = —
X3 127) % —
X4 1-2%) 123 —

*) Default Setting

WN—
X13

O
|
il

C53207-
A324-B180

Figure 3-12 Location of the jumpers fer configuration of RS232

Terminating resistors arejnot reguired for RS232. They are disconnected.

Jumper X11 is used to agtivategthe flow control which is important for the modem communication.

Table 3-19 Jumper setting for CTS (Clear To Send, flow control) on the interface module
Jumper /CTS from Interface RS232 /CTS controlled by /IRTS
X11 1-2 2-39

1) DefaultiSetting

Jumper setting 2-3: The connection to the modem is usually established with a star coupler or fibre-optic con-
Verter. Therefore the modem control signals according to RS232 standard DIN 66020 are not available. Modem
signals are not required since the connection to the SIPROTEC 4 devices is always operated in the half-duplex
mode. Please use the connection cable with order number 7XV5100-4.

Jumper setting 1-2: This setting makes the modem signals available, i. e. for a direct RS232-connection
between the SIPROTEC 4 device and the modem this setting can be selected optionally. We recommend to
use a standard RS232 modem connection cable (converter 9-pin to 25-pin).
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O&

]
l For a direct connection to DIGSI with interface RS232 jumper X11 must be plugged in position 2-3.

RS485 Interface

The following figure shows the location of the jumpers of interface RS485 on the interface moduﬁ.
2.

Interface RS485 can be modified to interface RS232 and vice versa, according to Fi

] X3
1ﬁ X6
2 X7
3 X4 —]
CI=1X12
Terminating Resistors 123 —_
Jumper - 18] —
Connected Disconnected %H; —_—
X3 2-3 1-27%) I XA p—
X4 2-3 1-2%) 1 % |;| p—
3 L
*) Default Setting @
==

C53207-
A324-B180
Figure 3-13 Position of terminating resistors_andithe plug-in jumpers for configuration of the RS485 inter-
face { b

Profibus/DNP Interface

[C53207-A322- 2[3T4
[B100]OO[O
[B1o1]O00|O
* o= =
inati i 321 —
Jumper Terminating R(laS|st a 1
Connected
X3 1-2 [—
321 —
= 12 X3 I e
*) Default Setting - L]

of the jumpers for configuring the terminating resistors of the active electrical module (PROFIBUS

Figure 3-14 ati
P 3.0 interface)

EN100 Etherrfét Module (IEC 61850)
The Ethernet interface module has no jumpers. No hardware modifications are required to use it.
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RS485 Termination

For bus-capable interfaces a termination is necessary at the bus for each last device, i.e. terminating resistor:
must be connected. On the 7VK61 device, this concerns the variants with RS485 or PROFIBUS7/DNP inter:

faces.

The terminating resistors are located on the RS485 or PROFIBUS interface module, which is on the C-C
board (Serial no.1 in Figure 3-3 and 3-4), or directly on the PCB of the processor board C-CPU-2 (see margin
heading "Processor Board C-CPU-2“, Table 3-7). .

Figure 3-11 shows the C-CPU-2 PCB with the layout of the modules.

The board with configuration as RS485 interface is shown in Figure 3-13, the module f\%ASIDNP in-

terface in Figure3-14.
‘ :@ e way.

The terminating resistors can also be implemented outside the device (e.g. e nal block), see Figure
3-15. In this case, the terminating resistors located on the interface modulglor ly on the PCB of the pro-
cessor board C-CPU-2 must be disconnected.

For the configuration of the terminating resistors both jumpers have to be plugged in

On delivery the jumpers are set so that the terminating resistors are disconnected

| +5V
390 Q

5 AA \
220 Q K

—4—B/B’
390 Q (b
I
Figure 3-15  Termination of the RS485\ (External)
3.1.2.5 Reassembly @

The assembly of the device isgdoneiin the following steps:

N se. The mounting locations are shown in Figures 3-3 and 3-4. For the
or surface mounting, use the metal lever to insert the processor board C-CPU-

ver.

e Carefully insert the boards i
model of the device desi
2. Installation is easier

» First plug in the plugfconngctors of the ribbon cable onto the input/output board I/O and then onto the pro-
cessor board C-CPU=2. Be careful that no connector pins are bent! Don't apply force!

« Connect the pl ectors of the ribbon cable between processor board C-CPU-2 and the front panel to

the front I@wnector.
* Pressplug co tor interlocks together.
e Put rontfcover and screw it onto the housing.

e Putthe back on.

» Re-fasten the interfaces on the rear of the device housing. This activity is not necessary if the device is de-
signedgfor surface mounting.
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3.1.3.1 Panel Flush Mounting c)o

* Remove the 4 covers at the corners of the front cover. That exposes the 4 elongated holes in the mounting
bracket. L 4

 Insert the device into the panel cut out and fasten it with 4 screws. For dimensiong'referto section 4.10.

3.1.3 Mounting

screw for the device earth. The cross-sectional area of the earth wire mus to the cross-sectional
he earth wire must be at

area of any other control conductor connected to the device. The cross- i
least 2.5 mm 2,
» Connections are realized via the plug terminals or screw terminal h r side of the device according
to the circuit diagram.
For screw connections with forked lugs or direct connection, rting wires the screws must be tight-

ened so that the screw heads are flush with the outer edge nection block.
y that the screw thread fits in the hole of

e Mount the 4 covers.
e Connect the earth on the rear plate of the device to the protective earth of t n se at least one M4
tio

A ring lug must be centred in the connection chamber, i
the lug.

The SIPROTEC 4 System Description has perti
Installation notes are also given in the brief refer

n regarding wire size, lugs, bending radii, etc.
let attached to the device.

Elongated Holes

MAIN MENU 01/05
BAnnunciation - 1
Measurement - 2

. [CRCRCNCNCRCNC)

Figure 3-16 Panel flush mounting of a device (housing size /;)

L 4
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Elongated Holes

|

SIPROTEC
@RWN @ERRR
MAIN MENU 01/05 0
BAnnunciation - 1
Measurement - 2
< e

. [CRCRCRCRCRCNC) @@@@@@@E

Veasurement 1<)

Tipkg
] |

&= %-@

-
@l
.
C

[camm]

Figure 3-17 Example of panel flush mounting of a device (hou ize */,)

To install the device in a rack or cubicle, a pair of mom& one for top, one for bottom are required. The

3.1.3.2 Rack and Cubicle Mounting

ordering codes are stated in Appendix, Section A.1

e Screw on loosely the two angle brackets i rack or cabinet, each with four screws.
* Remove the 4 covers at the corners of the t cover. Thus, 4 elongated holes in the mounting bracket are

revealed and can be accessed.

* Fasten the device to the mounting,b Q with 4 screws.
e Mount the four covers. P
gle brackets in the rack or cabinet.

< Tighten fast the eight scre

» Screw down a robust -%p tective earth or station earth to the rear of the device using at least an

M4 screw. The cross-s al'area of the earth wire must be equal to the cross-sectional area of any other
conductor connecte th ice. The cross-section of the earth wire must be at least 2.5 mm?.

e Connections use the minals or screw terminals on the rear side of the device in accordance the wiring
diagram.

For screw@with forked lugs or direct connection, before inserting wires the screws must be tight-

that t crew heads are flush with the outer edge of the connection block.

The SI 4 System Description has pertinent information regarding wire size, lugs, bending radii, etc.
Installation notes are also given in the brief reference booklet attached to the device.
4
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Mounting Bracket

MAIN MENU

BAnnunciation
Measurement

. [CRCRCONCNCRCNC)

Annunciation
Measurement
Tipkg

%0
o
o
O

Mounting Bracket

Figure 3-18 Installing a device in arack o

N
S

e (housing size /3)

4

N
o
&

L 4
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Mounting Bracket
[] | L]
O | P g (@)
(@BR ] S1EMENsS | o eown  SPROTEC 1O 0
LI e L]
® ey o1
g Bannunciation - 1 .
® Measurement - 2
®
: - %,
5 I
® N
®
®
®
w - ‘<:>
@ EE
i @ EEE
- « @ HEE
= B oo

O ! )
/DJ Mounting Bracket D
Figure 3-19 Installing a device in a rack or cubicl ing size /,)
3.1.3.3 Panel Mounting Q
For mounting proceed as follows: \
« Secure the device to the panel with s. For dimensions see the Technical Data in Section 4.10.

e Connect the low-resistance operation d protective earth to the ground terminal of the device. The cross-
sectional area of the groun@ wirelmust be equal to the cross-sectional area of any other control conductor

connected to the device. It us be at least 2.5 mm?.
« Alternatively, there is tl ibility to connect the aforementioned earthing to the lateral grounding surface
with at least one M4 sc

« Connections according to the circuit diagram via screw terminals, connections for optical fibres and electrical
communication the console housing. The SIPROTEC 4 System Description has pertinent infor-

mation regardi ize, lugs, bending radii, etc. Installation notes are also given in the brief reference
boo% device.
4
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O

3.2.1  Checking Data Connections of Serial Interfaces < )

3.2 Checking Connections

The tables of the following margin headings list the pin assignments for the different serial interfaces, the time
synchronization interface and the Ethernet interface of the device. The position of the connection%:an be seen
in the following figures.

Lo

9 —| ) % /6

09 e OO

S0 56 (199
6 ; 95 [ \9
1 5 o) 5

| ©
Operating Interface ? Time, C
- Front Side Servige | e - Rear Side
Serial System P Mounting)

Interfaces - Rear Side

Figure 3-20  9-pin D-subminiature female connec;

RJ45

il

ETHERNET

RJ45

AN

Figure 3-21  Ethernet co 1t

L 4
Operator Interface Q
When the recom munication cable is used, correct connection between the SIPROTEC 4 device

and the PC is afitomatically ensured. See the Appendix A.1 for an ordering description of the cable.

ETHERNET

Service interface

C N connection if the service interface (Interface C) for communicating with the device is via fix
in a modem.
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System interface

For versions equipped with a serial interface to a control center, the user must check the data connection. The
visual check of the assignment of the transmission and reception channels is of particular importance. With
RS232 and fibre optic interfaces, each connection is dedicated to one transmission direction. Therefore the
output of one device must be connected to the input of the other device and vice versa.

With data cables, the connections are designated according to DIN 66020 and ISO 2110:

e TxD = Data Transmit

* RxD = Data Receive

* RTS = Request to Send

e CTS =Clear to Send

* GND = Signal / Chassis Ground

The cable shield is to be earthed at both line ends. For extremely EMC-prone environments, the earth may be
connected via a separate individually shielded wire pair to improve immunity to‘interference.

Table 3-20 The assignments of the D-subminiature and RJ45 connector for the vasious interfaces
Pin No. | Operator in-| RS232 RS485 PROFIBUS FMS Slavg, R§485 DNP3.0 RS485 | Ethernet
terface PROFIBUS DP §lave, RS485 EN100

1 Shield (with shield ends electrically conneeted) Tx+
2 RxD RxD - - - Tx-
3 TxD TxD A/A" (RXD/TxD-N) B/B(RxDfTxD-P) A Rx+
4 - - - CNTR-A(TTL) RTS (TTL level) -
5 GND GND C/C’ (GND) CI/€. (GND) GND1 -
6 - - - +8 V/(max. load 100 mA) VCC1 Rx-
7 RTS RTS -0 - - -
8 CTS CTS B/B' (RxD/TxD-P) A/A" (RXD/TxD-N) B -
9 - - - - - Disabled

1 Pin 7 also carries the RTS signal with RS232 level whemoperated as RS485 Interface. Pin 7 must therefore not be con-
nected!

RS485 Termination

The RS485 interface is capable ofyhalf-duplex service with the signals A/A" and B/B' with a common relative
potential C/C' (GND). Iti§"hecessary to check that the terminating resistors are connected to the bus only at
the last unit, and not at'ether devices on the bus. The jumpers for the terminating resistors are on the interface
module (see Figured=t2 orfFigure 3-13) or directly on the C-CPU-2 (see Figure 3-5 and Table 3-7). Terminating
resistors can,alsolbedmplemented outside the device (e.g. in the plug connectors) as shown in Figure 3-6. In
this case, the temminating resistors located on the module must be disabled.

If the bu§'is extended, make sure again that only terminating resistors at the last device to the bus are switched
in.
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Time Synchronisation Interface

It is optionally possible to process 5V, 12 V or 24 V time synchronization signals, provided that these -
nected to the inputs named in the following table.

Table 3-21 D-subminiature connector assignment of the time synchronization interface Q

Pin No. Designation Signhal meaning
1 P24 TSIG Input 24 V ®
2 P5_TSIG
3 M_TSIG
4 -1
5 SHIELD
6 -
7 P12_TSIG
8 P_TSYNCD N_ifput24 v D
9 SHIELD Shield potential

1) Assigned, but cannot be used

Fibre-optic Cables

A

WARNING! \
Laser rays! K

Do not look directly into the fiber-optic eleme

Signals transmitted via optical fiber ffected by interference. The fibers guarantee electrical isolation
between the connections. Trans eive connections are represented by symbols.
The character idle state for the interface is ,Light off“. If the character idle state is to be changed,

o)
use the operating program DIG%cribed in the SIPROTEC 4 System Description.

Further Connections 1 4 O

For further connectio vistal inspection is sufficient for the time being. Electrical and functional controls are

performed during m ning (see the following main section).

Q>®

SIPROTEC, 7VK61, Manual 209
C53000-G1176-C159-2, Release date 01.2008



Mounting and Commissioning

3.2 Checking Connections

3.2.2

Checking the System Connections

A

WARNING!
Warning of dangerous voltages
Non-observance of the following measures can result in death, personal injury or substantial property damage.

Therefore, only qualified people who are familiar with and adhere to the safety procedures and precautienary
measures shall perform the inspection steps.

A\

Caution!
Be careful when operating the device on a battery charger without a battery

Non-observance of the following measure can lead to unusually high voltages and copsequently, the destruc-
tion of the device.

Do not operate the device on a battery charger without a connected battery.4(For limit values see also Technical
Data, Section 4.1).

210

Before the device is energized for the first time, it should be in the'final,operating environment for at least 2
hours to equalize the temperature, to minimize humidity andsavoid cendensation. Connections are checked
with the device at its final location. The plant must first be switched off'and earthed.

Proceed as follows in order to check the system connectighs:

» Protective switches for the power supply and the measured voltages must be switched off.

» Check the continuity of all current and voltage transformer connections against the system and connection
diagrams:

— Are the current transformers earthed properly?

— Are the polarities of the current transfermers,the same?

— Is the phase relationship of the currenptransformers correct?

— Are the voltage transformers easthed properly?

— Are the polarities of the goltage transformers correct?

— Is the phase relationship of theyvoltage transformers correct?

— Is the polarity for cutrent input 1, correct (if used)?

— Is the polarity for goltage input U, correct (if used, e.g. with open delta winding or busbar voltage)?

» Check the functions,of‘aliftest switches that are installed for the purposes of secondary testing and isolation
of the device. Of parti€ular importance are test switches in current transformer circuits. Be sure these switch-
es shortscircuit theyedrrent transformers when they are in the ,test mode*“.

» The short-circuiters of the plug connectors for the current circuits must be checked. This may be performed
with"secondarytest equipment or other test equipment for checking continuity. Make sure that terminal con-
tinuity is"Aet vrongly simulated in reverse direction via current transformers or their short-circuiters.

— Remove the front cover.
— Remove the ribbon cable connected to the input/output board with the measured current inputs (on the

front side it is the right PCB, for housing size'/; see Figure 3-3 slot 19, for housing size /, see Figure 3-
4 slot 33) and remove the PCB so that there is no more contact with the plug-in terminal.

— At the terminals of the device, check continuity for each pair of terminals that receives current from the
CTs.
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— Firmly re-insert the 1/0 board. Carefully connect the ribbon cable. Be careful that no connector pinsare
bent! Don't apply force!
— At the terminals of the device, again check continuity for each pair of terminals that receives cur

the CTs.
— Attach the front panel and tighten the screws.

« Connect an ammeter in the supply circuit of the power supply. A range of about 2.5 A to 5 A for the meter is
appropriate. Y 4

» Switch on m.c.b. for auxiliary voltage (supply protection), check the voltage level , if applicable, the po-
larity of the voltage at the device terminals or at the connection modules.

« The measured steady-state current should correspond to the quiescent pow\ ption of the device.
Transient movement of the ammeter merely indicates the charging current itors.
* Remove the voltage from the power supply by opening the protective swi

« Close the protective switches for the voltage transformers.

» Verify that the voltage phase rotation at the device terminals is co

« Open the miniature circuit breakers for the transformer voltage (@nd the power supply.
» Check tripping circuits to the circuit breakers.

» Check the close circuits to the power system circuit br rm

» Verify that the control wiring to and from other devices is‘gorrect.

» Check the signalling connections.

» Close the protective switches. \\

L 4

N
S

Q
o
&

L 4
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3.3

Commissioning

A

WARNING!
Warning of dangerous voltages when operating an electrical device
Non-observance of the following measures can result in death, personal injury or substantial property damage.

Only qualified people shall work on and around this device. They must be thoroughly familiar with all warnings
and safety notices in this instruction manual as well as with the applicable safety steps, safetyffegulations, and
precautionary measures.

Before making any connections, the device must be earthed at the protective conductomterminal.

Hazardous voltages can exist in the power supply and at the connections to current transformers, voltage trans-
formers, and test circuits.

Hazardous voltages can be present in the device even after the power supply voltagedas been removed (ca-
pacitors can still be charged).

After removing voltage from the power supply, wait a minimum of 10 seeends before re-energizing the power
supply. This wait allows the initial conditions to be firmly established bgfore the device is re-energized.

The limit values given in Technical Data must not be exceeded, neither, dufing testing nor during commission-
ing.

For tests with a secondary test equipment ensure that no gthermeasurement voltages are connected and the
trip and close commands to the circuit breakers are blocked, unless otherwise specified.

DANGER!
Hazardous voltages during interruptionsgn secondary circuits of current transformers

Non-observance of the following measuréwill result in death, severe personal injury or substantial property
damage.

Short-circuit the current transformer secondaryacircuits before current connections to the device are opened.

During the commissioning procedureyswitching operations must be carried out. The tests described require
that they can be done without @anger. They are accordingly not meant for operational checks.

WARNING!
Warning of dangers eVolving from improper primary tests
Non-observance of the,follewing measure can result in death, personal injury or substantial property damage.

Primary testsimay‘enly be carried out by qualified persons who are familiar with commissioning protection sys-
tems, withdmanaging power systems and the relevant safety rules and guidelines (switching, earthing etc.).

212
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3.3.1 Test Mode / Transmission Block

Activation and Deactivation

If the device is connected to a central control system or a server via the SCADA interface, then th!infor’ation
that is transmitted can be modified with some of the protocols available (see Table ,Protocol-dep

tions" in the Appendix A.5).

3.3 Commissioning

O

func-

If Test mode is set ON, then a message sent by a SIPROTEC 4 device to the main system has‘@n additional
test bit. This bit allows the message to be recognized as resulting from testing and no
system event. Furthermore it can be determined by activating the Transmissio

all are transmitted via the system interface during test mode.

The SIPROTEC 4 System Description describes how to activate and deactiv

test features to be used.

3.3.2  Test Time Synchronisation Interface

If external time synchronization sources are used, the dat
are checked (see Section 4 under ,Time Synchronization®).
in such a way that 3 minutes after the startup of the

accompanied by the indication ,,Alarm Clock O .
System Description.

Table 3-22 Time status

e ti

<

tual fault or power
no indications at

ode and blocked data
operating mode for the

transmission. Note that when DIGSI is being used, the program must be@

ource (antenna system, time generator)
ct function (IRIG B, DCF77) is recognized
ock status is displayed as ,,synchronized®,
urther information please refer to the SIPROTEC

No.

Status

synchronized

not synchronized

time invalid
time fault
summertime
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3.3.3

Testing the System Interface

Prefacing Remarks O

If the device features a system interface and uses it to communicate with the control centre, the DIGSI device
operation can be used to test if messages are transmitted correctly. This test option should however defin
-hot“ be used while the device is in service on a live system.

A\

DANGER! ¢
The sending or receiving of indications via the system interface by means of the test is areal
information exchange between the SIPROTEC 4 device and the control centre. Co ct perating
equipment such as circuit breakers or disconnectors can be switched in this w

Non-observance of the following measure will result in death, severe personal injury or tantial property
damage.

Equipment used to allow switching such as circuit breakers or disconnectors is.to cked only during com-
missioning. Do not under any circumstances check them by means of the testin de during ,real” operation

performing transmission and reception of messages via the system interfac

Note

After termination of the hardware test, the device will reboot. Il annunciation buffers are erased. If

required, these buffers should be extracted with DIGSI pri th

The interface test is carried out using DIGSI in the I ating mode:

e Open the Online directory by double-clicki e o ing functions for the device appear.

« Click on Test; the function selection appéars i

« Double-click on Testing Messages fo stem
Indications is opened (see Figure 3-22).

he right half of the window.
Interface shown in the list view. The dialog box Generate

Structure of the Dialog Box

214

In the column Indication, all e a@s that were configured for the system interface in the matrix will then
appear. In the column Setpoi etermine a value for the indications that shall be tested. Depending on

the type of message diﬁ&nn fields are available (e.g. message ON/message OFF). By clicking on
ct

one of the buttons you cal e desired value from the pull-down menu.

L 4
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Attenion:
Depending on the masking output relals may be activated
Indications wil be sent wvia system interface
All messages masked to the systermn interface:
Indication SETFO Aciion =
>Time Synch (a]§] Send
»Feset LED oM Send
Dexice DK ON Send
Protictive O Send
Reset Device ON Send
Initial Start OM Send
Rezet LED a]§] Sond
Ewent Lost ON Send
Flag Lost 0N Send
Chatter O Or Send
Errar Sum Alarm M Send
Alarm Surn Ewvent 0N Send
Setings Calc. (o]§] Send
>DatasStop (i} Send
> Tast mora (91| Sand LI

A

Figure 3-22 System interface test with dialog box: Generating hdications — Example

Changing the Operating State

On clicking one of the buttons in the column Action\you will be prompted for the password No. 6 (for hardware
test menus). After correct entry of the passwordgindividual annunciations can be initiated. To do so, click on
the button Send in the corresponding line. The gorrésponding message is issued and can be read out either
from the event log of the SIPROTEC 4device or,from the substation control center.

Further tests remain enabled until theddialog box is closed.

Test in Indication Direction
For all information that is transmitted ta'the central station, test in Setpoint the desired options in the list which
appears:

« Make sure that each _checking’process is carried out carefully without causing any danger (see above and
refer to DANGER!)

« Click on Send and,checkwhether the transmitted information reaches the control centre and shows the
desired reactighAv DatasWhich are normally linked via binary inputs (first character ,>*) are likewise indicated
to the control centreiwith this procedure. The function of the actual binary inputs is tested separately.

Exiting the Test Mede

Tao'end the System Interface Test, click on Close. The dialog box closes. The processor system is restarted,
then the device is ready for operation.

Test in Command Direction

Data which are normally linked via binary inputs (first character ,>") are likewise checked with this procedure.
The information transmitted in command direction must be indicated by the central station. Check whether the
reaction is correct.

SIPROTEC, 7VK61, Manual 215
C53000-G1176-C159-2, Release date 01.2008



Mounting and Commissioning

3.3 Commissioning

3.34

Checking the switching states of the binary Inputs/Outputs

Prefacing Remarks

The binary inputs, outputs, and LEDs of a SIPROTEC 4 device can be individually and precisely controlled in
DIGSI. This feature is used to verify control wiring from the device to plant equipment (operational checks)
during commissioning. This test option should however definitely ,not“ be used while the device is in service
on a live system.

A\

DANGER!

A changing of switching states by means of the test function causes a real changeef thes@perating
state at the SIPROTEC 4 device. Connected operating equipment such as circuitbreakess or discon-
nectors will be switched in this way!

Non-observance of the following measure will result in death, severe personal injury‘er, substantial property
damage.

Equipment used to allow switching such as circuit breakers or disconnectors is tohe checked only during com-
missioning. Do not under any circumstances check them by means of the testing mode during ,real“ operation
performing transmission and reception of messages via the system intérface.

Note

After termination of the hardware test the device will reboot¥Thereby, all annunciation buffers are erased. If
required, these buffers should be extracted with DIGSI prior tothertest.

The hardware test can be carried out using DIGSI in‘the Online operating mode:
< Open the Online directory by double-clicking; the operating functions for the device appear.
 Click on Test; the function selection agpearsiin the right half of the window.

« Double-click in the list view on Device_ inputs and outputs. The dialog box with this name is opened (see
Figure 3-23).

Structure of the Dialog Box

216

The dialog box is divided into threelgroups: Bl for binary inputs, BO for binary outputs and LED for LEDs. An
accordingly labelled butten is on,the left of each group. By double-clicking a button, information regarding the
associated group can be shewn or*hidden.

In the column Status the preSent (physical) state of the hardware component is displayed. Indication is dis-
played symbolically.zFhe‘phySical actual states of the binary inputs and outputs are indicated by an open or
closed switch symbol#thé LEDs by switched on or switched off symbol.

The opposite state of'eéach element is displayed in the column Scheduled. The display is in plain text.

The right-most column indicates the commands or messages that are configured (masked) to the hardware
components,
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Hardware Test
Bl. BO and LED:
Mo Status Scheduled 2
Bl1 - [High! [>BLOCK 50-2:3BLI
Bl? == High  |*ResetLED
B3 s High  |>Lighton
El4 i Low  |»5Z-h52Breaker
Bl5 il High *52-a.52Ereaker
Bl BlG - High  |Disc.Swit.
EI7 — (=1 Dize Swit. e
Bl 21 b Ly GndSwit.
Bl 22 - High  |GndSwit.
Bl 23 = High  |>CB ready:>CBwi
Bl 24 = High >DoorClose;>0oc
REL1 - O Felay TRIF:528re
REL 2 e (] Y] 78 Close:R2Break
REL3 - oM 789 Close:h2Break
BL REL 11 e (0] GndSwit. _I;I
1] »
I AutomaticUpdate (20 sec) Undate

y .

Figure 3-23  Test of the Binary Inputs and Outputs —jExample

Changing the operating state

To change the operating state of a hardware (companent, click on the associated switching field in the Sched-
uled column.

Before executing the first change of theleperating state the password No. 6 will be requested (if activated during
configuration). After entry of the correet password a condition change will be executed. Further state changes
remain enabled until the dialog boxiis clased.

Test of the Output Relays

Each individual output relay cangoe energized allowing a check of the wiring between the output relay of the
7VK61 and the plant, withoutthaving to generate the message that is assigned to the relay. As soon as the first
change of state forany ofithe output relays is initiated, all output relays are separated from the internal device
functions, and can,onlypbe,operated by the hardware test function. This means, that e.g. a TRIP command
coming from a protectien function or a control command from the operator panel to an output relay cannot be
executed.

Proceed as follows in order to check the output relay:

« Make'sure that the switching operations caused by the output relays can be executed without any danger
(seglabove’under DANGERY).

« “Each oltput relay must be tested via the corresponding Scheduled field of the dialog box.

» Finish the testing (see margin heading below ,Exiting the Procedure®), so that during further testings no un-
wanted switchings are initiated.

Test ofithe Binary Inputs
To test the wiring between the plant and the binary inputs of the 7VK61 the condition in the system which ini-
tiates the binary input must be generated and the response of the device checked.
To do so, open the dialog box Hardware Test again to view the physical position of the binary input. The pass-
word is not yet required.
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Proceed as follows in order to check the binary inputs:
« Each state in the system which causes a binary input to pick up must be generated.

« Check the reaction in the Status column of the dialog box. To do this, the dialog box must be updated. The
options may be found below under the margin heading ,Updating the Display".

» Finish the test sequence (see margin heading below ,Exiting the Procedure").

If, however, the effect of a binary input must be checked without carrying out any switching in the system, it is
possible to trigger individual binary inputs with the hardware test function. As soon as the first state change of
any binary input is triggered and the password No. 6 has been entered, all binary inputs are separated from the
system and can only be activated via the hardware test function.

Test of the LEDs

The light-emitting diodes (LEDs) may be tested in a similar manner to the other input/odtput components. As
soon as the first state change of any LED has been triggered, all LEDs are separatedfrom the internal device
functionality and can only be controlled via the hardware test function. This meangye.g.' that no LED is illumi-
nated anymore by a protective function or by pressing the LED reset buttont

Updating the Display

When the dialog box Hardware Test is opened, the present conditions ofthe hardware components at that
moment are read in and displayed.

An update is made:

» For the particular hardware component, if a command for change to another state was successful,
 For all hardware components if the Update button is clieked,

» For all hardware components with cyclical updating (cycle,time is 20 sec) if the Automatic Update (20 sec)
field is marked.

Exiting the Procedure

3.3.5

General

218

To end the hardware test, click on ClosefThe dialog box closes. Thus, all the hardware components are set
back to the operating state specified byithe plant states. The processor system is restarted, then the device is
ready for operation.

Checking for Breakeriailure Protection

If the device is equipped with the breaker failure protection and this function is used, the integration of this pro-
tection functien into.the system must be tested under practical conditions.

Because6f the manifold applications and various configuration possibilities of the plant it is not possible to give
a detailed description of the necessary test steps. It is important to consider the local conditions and the pro-
tection and plant/drawings.

Before starting the circuit tests it is recommended to isolate the circuit breaker of the feeder to be tested at both
ends, i.e. line disconnectors and busbar disconnectors should be open so that the breaker can be operated
without risk.

SIPROTEC, 7VK61, Manual
C53000-G1176-C159-2, Release date 01.2008



Mounting and Commissioning
3.3 Commissioning

Caution!

A Also for tests on the local circuit breaker of the feeder a trip command to the surrounding circuit breakers can
be issued for the busbar.

Non-observance of the following measure can result in minor personal injury or property damage.

Therefore, primarily it is recommended to interrupt the tripping commands to the adjacent (busbar) breakers,
e.g. by interrupting the corresponding pickup voltage supply.

Before the breaker is closed again for normal operation the trip command of the feeder protection routed to the
circuit breaker must be disconnected so that the trip command can only be initiateghby thedoreaker failure pro-
tection.

Although the following list does not claim to be complete, it may also contain points which are to be ignored in
the current application.

Auxiliary Contacts of the CB

The circuit breaker auxiliary contact(s) form an essential part of the,breaker failure protection system in case
they have been connected to the device. Make sure the correct assighment has been checked.

External Initiation Conditions

If the breaker failure protection can also be started byexternal protection devices, the external start conditions
are checked. Depending on the device version andithelsetting of the breaker failure protection, single-pole or
three-pole trip are possible. The pole discrepancy‘€heck of the device or the actual breaker may lead to three-
pole tripping after single-pole tripping. Thereforg€heckdirst how the parameters of the breaker failure protection
are set. See also Section 2.6.2, addresses 3901 onwards.

In order for the breaker failure protection to be started, a current must flow at least through the monitored phase
and the earth. This may be a secondafy,ifijected current.

After every start the indication ,,BF Start“(no. 1461) must appear in the spontaneous or fault indications.
If only single-pole initiation is possiple:
« Start by single-pole trip commandsof the external protection L1:

Binary input functions ,,>BE_Start L1“ and, if necessary, ,,>BF release” (in spontaneous or fault indi-
cations). Trip command‘(depending on settings).

« Start by single4pole trip.command of the external protection L2:

Binary input fupetions, 4>BF Start L2“ and, if necessary, ,,>BF release” (in spontaneous or fault indi-
cations). Tripicommand (depending on settings).

- Start by single-pelé trip command of the external protection L3:

Binary input fupctions ,,>BF Start L3“ and, if necessary, ,,>BF release” (in spontaneous or fault indi-
cations), Trip‘command (dependent on settings).

+f Start’by three-pole trip command of the external protection via all three binary inputs L1, L2 and L3:
Binary nput functions ,,>BF Start L1%, ,>BF Start L2“ and ,,>BF Start L3“ and, if necessary,
»>BE release® (in spontaneous or fault indications). Three-pole trip command.

For three-pole initiation:

« Start by three-pole trip command of the external protection :
Binary input functions ,>BF Start 3pole“ and, if necessary, ,,>BF release“ (in spontaneous or fault
indications). Trip command (dependent on settings).

Switch off test current.
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If start is possible without current flow:
« Starting by trip command of the external protection without current flow:

Binary input functions ,>BF Start w/o I“and, if necessary, ,,>BF release” (in spontaneous or fault
indications). Trip command (dependent on settings).

Busbar Tripping

The most important thing is the check of the correct distribution of the trip commands to the adjacent cifeuit
breakers in case of breaker failure.

The adjacent circuit breakers are those of all feeders which must be tripped in order to‘@asure’interruption of
the fault current should the local breaker fail. These are therefore the circuit breakers of all feeders which feed
the busbar or busbar section to which the feeder with the fault is connected.

A general detailed test guide cannot be specified because the layout of the adjacent,circuit’breakers largely
depends on the system topology.

In particular with multiple busbars the trip distribution logic for the surrounding €iscuit breakers must be
checked. Here check for every busbar section that all circuit breakers whichiare connected to the same busbar
section as the feeder circuit breaker under observation are tripped, ands@,othep breakers.

Tripping of the Remote End

If the trip command of the circuit breaker failure protection must alse,ttip the circuit breaker at the remote end
of the feeder under observation, the transmission channeler thisisemote trip must also be checked. This is
done together with transmission of other signals according'to Sections , Testing of the Teleprotection Scheme
with ..." further below.

Termination of the Checks

3.3.6

All temporary measures taken for testing mastbedindone, e.g. especially switching states, interrupted trip com-
mands, changes to setting values or individuallysswitched off protection functions.

Current, Voltage, and Phase Retation Testing

>10 % of Load Current

Quantities

220

The connections of the cuffent and voltage transformers are tested using primary quantities. Secondary load
current of at least 10 % ofithe neminal current of the device is necessary. The line is energized and will remain
in this state during the measuitements.

With proper conneétions of the measuring circuits, none of the measured-values supervision elements in the
device shouldypickiup. Iflan element detects a problem, the causes which provoked it may be viewed in the
Event Log¢

If curreft or Moltage summation errors occur, then check the matching factors (see Section 2.1.3.1).

Messages fromfthe symmetry monitoring could occur because there actually are asymmetrical conditions in
the network. If these asymmetrical conditions are normal service conditions, the corresponding monitoring
functions should be made less sensitive (see Section 2.7.1.6) .

Currents and voltages can be viewed in the display field on the front of the device or the operator interface via
a PC. They can be compared to the actual measured values, as primary and secondary quantities.
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If the measured values are not plausible, the connection must be checked and corrected after the line has been
isolated and the current transformer circuits have been short-circuited. The measurements must then beyre-
peated.

Phase Rotation

The phase rotation must correspond to the configured phase rotation, in general a clockwise phase rotation. If
the system has an anti-clockwise phase rotation, this must have been considered when the power system data
was set (address 235 PHASE SEQ.). If the phase rotation is incorrect, the alarm ,,Fail Ph. Seq.“ (No.171)
is generated. The measured value phase allocation must be checked and corrected 4f required, after the line
has been isolated and current transformers have been short-circuited. The phaseotation check must then be
repeated.

Voltage Transformer MCB

3.3.7

Open the miniature circuit breaker of the feeder voltage transformers. The'measured voltages in the operational
measured values appear with a value close to zero (small measuredévoltages are of no consequence).

Check in the spontaneous annunciations that the VT mcb trip was entered (message ,,>FAIL:Feeder VT“
»,ON“in the spontaneous annunciations). Beforehand it has to bbe assured that the position of the VT mcb is
connected to the device via a binary input.

Close the VT mcb again: The above messages appear in the,spantaneous messages as ,OFF*, i.e.
»>FAIL:Feeder VT“ L OFF“

If one of the annunciations does not appear, check the,connection and allocation of these signals.

If the ,ON“ state and the ,OFF“ state are swapped;ithe contact type (H—active or L—active) must be checked
and remedied.

If synchronism check is used and if theg@ssigned VA mcb auxiliary contact is connected to the device, its func-
tion must also be checked. When opéningthe mcb, the indication ,,>FAIL:Usy2 VT“ ,ON"appears. If the
mcb is closed, the indication ,,>FAIL:Usy2 VT“ ,OFF “is displayed.

Switch off the protected power line,

Directional Cheek with I2oad Current

>10 % of Load Current

The correct conneetion‘efithe current and voltage transformers is tested via the protected line using the load
current. For this purpdse, connect the line. The load current the line carries must be at least 0.1 - I,. The load
current should:bein=phase or lagging the voltage (resistive or resistive-inductive load). The direction of the load
current must bé kfilown. If there is a doubt, network or ring loops should be opened. The line remains energized
during the test.

Tihe diréction‘can be derived directly from the operational measured values. Initially the correlation of the mea-
sured loadddirection with the actual direction of load flow is checked. In this case the normal situation is
assumed whereby the forward direction (measuring direction) extends from the busbar towards the line (see
the following Figure).

P positive, if active power flows into the line,
P negative, if active power flows towards the busbar,
Q positive, if reactive power flows into the line,

Q negative, if reactive power flows toward the busbar.
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P A
Positive Active Power in
the Direction of the Line
S-Load
iQ
Negative Reactive Positive Reactive >
4| |7 Power in the Direction Power in the Direction —S_—
of the Line of the Line

Figure 3-24  Apparent Load Power

The power measurement provides an initial indication as to whether the measuredWaldes have the correct po-
larity. If both the active power as well as the reactive power have the wrong sign, the,polarity in address 201 CT
Starpoint must be checked and rectified.

3.3.8 Polarity Check for the Voltage Input U,

Depending on the application of the voltage measuring input,, alpolarity check may be necessary. If no mea-
suring voltage is connected to this input, this section is irrélevant.

If the input U, is used for measuring a voltage for overyeltageiprotection (P.System Data 1 address 210 U4
transformer = Ux transformer), no polarity checkliSihecessary because the polarity is irrelevant here.
The voltage magnitude was checked before.

If the input U, is used for the measurement ofithe@isplacement voltage U, (P.System Data 1 address 210
U4 transformer =Udelta transf.), the polarity together with the current measurement is checked (see
below).

If input U, is used for measuring a voltage/of thé synchronism check (P.System Data 1 address 210 U4
transformer =Usy2 transf.),the polarity must be checked as follows using the synchronism check func-
tion:

Only for Synchronism Check

The device must be equipped Witlvthe synchronism and voltage check function which must be configured under
address 135 Enabled (see Section 2.1.1.2).

The synchronisatigh vVoltage U, must be entered correctly at address 212 Usy2 connection (see Section
2.1.3.1).

If there isfno transfermer between the two measuring points, address 214 ¢ Usy2-Usy1 must be set to 0°
(see Sectiond2.1.34).

If the measurement is made across a transformer, this angle setting must correspond to the phase rotation re-
sulting from the vector group of the transformer (see also the example in section 2.1.3.1).

If necessapy, different transformation ratios of the transformers may have to be considered from both measuring
peints Uy, and U, at address 215 Usy1/Usy2 ratio.

'he'synchronism and voltage check must be switched under address 3501 FCT Synchronism .
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An additional for checking the connections are the messages 2947 ,Sync. Udiff>* and 2949 ,Sync .4 o-
diff>“in the spontaneous annunciations.

The circuit breaker is open. The feeder is de-energised. The VTmcb's of both voltage transformer €ircuits
must be closed.

For the synchronism check the program AR OVERRIDE = YES (address 3519) is set; the otherprograms
(addresses 3515 to 3518) are set to .

Via binary input (no. 2906 ,>Sync. Start AR“)ameasuring requestis entered. The synchronism check
must release closing (message ,,Sync. release®, No. 2951). If not, check all relevant parameters again
(synchrocheck configured and enabled correctly, see Sections 2.1.1.2, 2.1.3.1 andf274.2).

Address 3519 AR OVERRIDE must be set to NO.

Then the circuit breaker is closed while the line isolator is open (see figure 3-25). Both voltage transformers
thus obtain the same voltage.

The program AR SYNC-CHECK = (address 3515) is set for synchronismiehecks

Via binary input (no. 2906 ,>Sync. Start AR“)ameasuring requeSiis entered. The synchronism check
must release closing (message ,,Sync. release“, No. 2951).

* Busbar
J\ Usy2

Feeder

Figure 3-25 Measuring voltages fofthe synchronism check

If not, first check whether‘ene ofthe before named messages 2947 ,Sync. Udiff>“or2949 ,Sync. o-
diff>“is availablegin the,spontaneous messages.

The indication J8ync@Udiff>“ indicates that the magnitude (ratio) adaptation is incorrect. Check address
215 Usy1/Usy2 ratio and recalculate the adaptation factor, if necessary.

The indication ,,Syfic. ¢-diff>* indicates that the phase relation, in this example of the busbar voltage,
does not matchithe setting at address 212 Usy2 connection (see Section 2.1.3.1). When measuring
across atrafisformer, address 214 ¢ Usy2-Usy1 must also be checked; this must adapt the vector group
(seelsection 2:1.3.1). If these are correct, there is probably a reverse polarity of the voltage transformer ter-
minals faR U, ».

The program AR Usy1>Usy2< = YES (address 3517) and AR SYNC-CHECK = (address 3515) is set for
synchronism check.

Open the VT mcb of the measuring point Uy, (No. 362 ,,>FAIL:Usy2 VT®).

Via binary input (no. 2906 ,,>Sync. Start AR®“)ameasuring requestis entered. There is no close release.
If there is, the VT mcb for the measuring point U, is not allocated. Check whether this is the required state,
alternatively check the binary input ,>FAIL:Usy2 VT“ (no. 362).

Reclose the VT mcb of the measuring point Ug,.

Open the circuit breaker.

The program AR Usy1<Usy2> = YES (address 3516) and AR Usy1>Usy2< = (address 3517) is set for
synchronism check.
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3.3.9

« Via binary input (No. 2906,,>Sync. Start AR¥) initiate the measuring request. The synchronism check
must release closing (message ,,Sync. release®, No. 2951). If not, check all voltage connections and
the corresponding parameters again carefully as described in Section 2.1.3.1.

* Open the VT mcb of the measuring point U, (No. 361 ,,>FAIL:Feeder VT®).

« Viabinary input (No. 2906 ,>Sync. Start AR")initiate the measuring request. No close release is given.

* Reclose the VT mcb of the measuring point Ug, ;.

Addresses 3515 to 3519 must be restored as they were changed for the test. If the allocation of the LEDs or
signal relays was changed for the test, this must also be restored.

Polarity check for the current input |,

If the standard connection of the device is used whereby current input |, is connectediin the starpoint of the set
of current transformers (refer also to the connection circuit diagram in the Appendix A.3), then the correct po-
larity of the earth current path in general automatically results.

If, however, the current |, is supplied by a separate summation CT, an additional direction check for this current
is necessary.

Otherwise the test is carried out with a disconnected trip circuit andprimarydoad current. It must be noted that
during all simulations that do not exactly correspond with situationsithatimay occur in practice, the non-sym-

metry of measured values may cause the measured value monitofing,te pickup. This must therefore be ignored
during such tests.

DANGER!

Hazardous voltages during interruptions in secondaryycircuits of current transformers

Non-observance of the following measure willfresult in\death, severe personal injury or substantial property
damage.

Short-circuit the current transformer secondary Citeuits before current connections to the device are opened.

Note

If parameters were changed for this'test, they must be returned to their original state after completion of the test!

3.3.10 Measuring the Operating Time of the Circuit Breaker

Only for Synchronism,Cheek

224

If the deVice is equipped with the function for synchronism and voltage check and it is applied, it is necessary
- under asyhchronous system conditions - that the operating time of the circuit breaker is measured and set
correctly whenglosing. If the synchronism check function is not used or only for closing under synchronous
system conditions, this section is irrelevant.

For measuring the operating time a setup as shown in Figure 3-26 is recommended. The timer is set to a range
ofil s and a graduation of 1 ms.

T he“circuit breaker is closed manually. At the same time the timer is started. After closing the circuit breaker
poles the voltage U, or U, appears and the timer is stopped. The time displayed by the timer is the real circuit
breaker closing time.

If the timer is not stopped due to an unfavourable closing moment, the attempt will be repeated.
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It is particularly favourable to calculate the mean value from several (3 to 5) successful switching attemp

Set the calculated time under address 239 as T-CB close (under P.System Data 1). Selectthe ne@

settable value.

- Busbar

B
]

Start

.
L+ 7 Close k \%
P e
Stop %L 91_\ QQ
O

Figure 3-26 Measuring the circuit breaker closing time

3.3.11 Check of the Signal Transmission fer
Fault Protection K

If the transfer trip command for breakeggfai
remote end, this transmission must a .@

To check the transmission the br r failure protection function is initiated by a test current (secondary) with
sitio ake sure that the correct circuit breaker reaction takes place at the

the circuit breaker in the open po
remote end.
Each transmission path mu c ed on lines with more than two ends.
L 4
3.3.12 Testing User@unctions

The device has @'vas ability for allowing functions to be defined by the user, especially with the CFC logic.
Any special function of'logic added to the device must be checked.

A general @ dire cannot in the nature of things be specified. Configuration of these functions and the set
val itioRsgmust be actually known beforehand and tested. Especially, possible interlocking conditions of
witch evices (circuit breakers, isolators, grounding electrodes) must be observed and checked.

3.3.13 Trip and Close Test with the Circuit Breaker

4
The circuit breaker and tripping circuits can be conveniently tested by the device 7VK61.
The procedure is described in detail in the SIPROTEC 4 System Description.

If the check does not produce the expected results, the cause may be established from the text in the display
of the device or the PC. If necessary, the connections of the circuit breaker auxiliary contacts must be checked:
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It must be noted that the binary inputs used for the circuit breaker auxiliary contacts must be assigned sepa-
rately for the CB-test. This means it is not sufficient that the auxiliary contacts are allocated to the binary inputs
FNo. 351 to 353, 379 and 380 (according to the possibilities of the auxiliary contacts); additionally, the corre+
sponding FNo. 366 to 368 or 410 and/or 411 must be allocated (according to the possibilities of the auxiliagy
contacts In the CB-test only the latter ones are analysed. See also Section ,Detection of the Circuit-Breaker
Position“ in Chapter 2. Furthermore, the ready state of the circuit breaker for the CB-test must be indicatedto
the binary input with FNo. 371.

3.3.14 Switching Test of the Configured Operating Equipment

Switching by Local Command

If the configured operating devices were not switched sufficiently in the hardware test alteady described, all
configured switching devices must be switched on and off from the device via the integrated control element.
For this the feedback information of the CB position injected via binary inputs shouldybé read out at the device
and compared with the actual breaker position.

The switching procedure is described in the SIPROTEC 4 System Desgfiption.@he switching authority must
be set in correspondence with the source of commands used. With the switching mode, you can choose
between locked and unlocked switching. In this case, you must be aware that unlocked switching is a safety
risk.

Switching from a Remote Control Centre

If the device is connected to a remote substation via a system (SCADA) interface, the corresponding switching
tests may also be checked from the substation. Pleasé alse take into consideration that the switching authority
is set in correspondence with the source of commands/fused.

3.3.15 Triggering Oscillographic Recokding for Test

In order to be able to test the stability of thefprotection during switchon procedures also, switchon trials can also
be carried out at the end. Oscillographic reeerds obtain the maximum information about the behaviour of the
protection.

Prerequisite

Along with the capability@fstoring fault recordings via pickup of the protection function, the 7VK61 also has the
capability of capturing the same data when commands are given to the device via the service program DIGSI,
the serial interface 4oma,bif@ry input. For the latter, event ,,>Trig.Wave.Cap.“ must be allocated to a binary
input. Triggering of the récording then occurs, for example, via the binary input when the protection object is
energized.

An oscillographic recording that is externally triggered (that is, without a protective element pickup or device
trip) is progéssedy the device as a normal oscillographic recording, and has a number for establishing a se-
guence. Howeyer, these recordings are not displayed in the fault indication buffer, as they are not fault events.
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Mounting and Commissioning
3.3 Commissioning

Start Test Measurement Recording

To trigger test measurement recording with DIGSI, click on Test in the left part of the window. Double i
the list view the Test fault recording entry (see Figure 3-27).

5‘ DIGSI - SIPROTEC 7si63 / Folder / 75J633 V4 .0/75J633 vV___ [l=] E3
File Edit Inzertt Device “iew Options Window Help

- Eﬁ Orlite Select function

,E Settings A Hardware Test
= _&| Contral ;;T;"Test Syztem Port
E% Annunciation st i

-} Event Log

----- f Trip Log

----- 5 General Interrogatian

bl Spontaneous Annunciatio
-5 Statistic
F-24 Measurement
[=l-=4 Ozcillographic Records
e =4 Ozcillographic Fault Reco
..... % Test \
Prezz F1 for Help. SIE33 vodooe  [FL )

Figure 3-27 Triggering oscillog\cording with DIGSI — example

Oscillographic recording is immarted. During the recording, an annunciation is output in the left area
additionally indicate the progress of the procedure.

of the status line. Bar segm
The SIGRA or the CorﬁK r program is required to view and analyse the oscillographic data.

L 4
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Mounting and Commissioning

3.4 Final Preparation of the Device

3.4

Final Preparation of the Device

The used terminal screws must be tightened, including those that are not used. All the plug connectors m O
be correctly inserted.

A\

Caution!
Do not apply force! .
The tightening torques must not be exceeded as the threads and terminal chambers may ot ise be dam-

aged!

228

The setting values should be checked again if they were changed during the tests if protection,
control and aukxiliary functions to be found with the configuration parameters are set co (Section 2.1.1,

Functional Scope). All desired functions must be switched ON. Ensure that a copy of theysetting values is stored
on the PC.

Check the internal clock of the device. If necessary, set the clock or synchrgnize clock if the element is not
automatically synchronized. Further details on this subject are describedsi

The indication buffers are deleted under Main Menu — Annunciation eset, sothatinthe future they
only contain information on actual events and states. The numbe itching statistics should be reset
to the values that were existing prior to the testing.

The counters of the operational measured values (e.g. o
Menu — Measurement — Reset.

ounter, if available) are reset under Main
Press the ESC key, several times if necessary, to return t default display.
Clear the LEDs on the front panel by pressing the L that they only show real events and states. In

this context, saved output relays are reset, toof Pressi LED key also serves as a test for the LEDs on the
front panel because they should all light whe @ tton is pressed. If the LEDs display states relevant by that

moment, these LEDs, of course, stay lit.
The green ,RUN“ LED must light up, wh S red ,ERROR" must not light up.
Close the protective switches. If test s e available, then these must be in the operating position.

The device is now ready for ogera@
m K\

Q>®
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This chapter presents the technical data of SIPROTEC 4 7VK61 device and its individu ctions, including
the limit values that must not be exceeded under any circumstances. The electri n ional data of fully
equipped devices are followed by the mechanical data, with dimensional drawi

4.1 General 230
4.2 Automatic Reclosure (optional) 240
4.3 Time Overcurrent Protection 241
4.4 Synchronism and Voltage Check (optional) 248
4.5 Voltage Protection (optional) 250
4.6 Circuit Breaker Failure Protection (optional 253
4.7 Monitoring Functions 254
4.8 User Defined Functions (CFC) K 256

4.9 Auxiliary Functions 260
4.10 Dimensions 262
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Technical Data

4.1 General
4.1 General
4.1.1  Analogue Inputs and Outputs

Current Inputs

Nominal Frequency fy 50 Hz or 60 Hz |(adjusta “
Nominal current In 1Aor5A
Power consumption per phase and earth path
-atly=1A approx. 0.05 VA
-atly=5A approx. 0.3 VA
Current Path Loadability
- thermal (rms) 100 -1y forls

30-1yfor10s

4 -1, continuousl
- dynamic (peak) 250 - 1 (half
Voltage Inputs
Rated Voltage Ur l(adjustable)
Power consumption per phase at 100 V
Voltage Overload Capability in Voltage Path per Input
- thermal (rms)
4.1.2  Auxiliary voltage \
Direct voltage
Voltage supply via integrated converter
Rated auxiliary DC voltage U~ 24/48 VDC 60/110/125 VDC- |110/125/220/250 V

\ DC
Permissible voltage ranges % 19to 58 VDC 48 to 150 VDC 88 to 300 VDC
E:;Tfos's;lfc ripple voltage, C I <15 % of the auxiliary nominal voltage
Power Input
- quiescent approx. 5 W
- energized 7VK610 approx. 8 W
7VK611 approve. 14 W
Plus approx. 1.5 W per e Module
Bridging time for power ply failure/short circuit  [>50 ms at Uy, =48 V and U,,, > 110 V
>20ms atU,,, =24 Vand Uy, =60V

L 2
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Technical Data
4.1 General

Alternating Voltage

Voltage supply using integrated converter

Nominal auxiliary AC voltage Uy, 115 VAC 230 VAC :O

admissible voltage ranges 92t0 132 V~ 184 to 265 V~

Power input

- quiescent approx. 7 VA

- energized 7VK610 approx.12 VA ®
7VK611 appro

plus approx. 1.5 VA per interface module

Bridging time for failure/short circuit of alternating >50 ms
auxiliary voltage

Binary Inputs

4.1.3 Binary Inputs and Outputs QQ

Variant Quantity
7VK610 7 (configu
7VK611 20 (configu

Rated voltage range ‘24 VD DC, in 3 ranges, bipolar

Switching Thresholds ng Thresholds, adjustable voltage range with jumpers

- for rated voltages /4 C Uto > 19 VDC
0/110/125 VDC Ufrom < 14 VDC

- for rated voltages 0/125/220/250 VDC Uto > 88 VDC

Current consumption, energized ’S approx. 1.8 mA
independent of the control voltage

Maximum admissible voltage 300 vDC
Input Impulse suppression 220 nF coupling capacitance at 220 V with recovery time >

O 60 ms

ee also overview diagrams in Appendix A)
depending on ordered version:

NO-contact (normal-|NO/NC (switch selectable)
ly open contact)

7VK610 5 1
7VK611 X 4 17 2
ing Capability BRAKE 1000 W/VA

capability OFF 30 VA
40 W resistive 25 W/VA at L/R <50 ms

Ufrom < 66 VDC
- for rated voltages 220/250 VDC Uto > 176 VDC
0 Ufrom < 117 VDC

Binary Outputs

250V
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4.1 General
AC 250V
admissible current per contact ( continuous) 5A

admissible current per contact (close and hold)

30 A for 0.5 s (NO contact)

Total current on common path

5 A continuous 30 A for 0.5 s

Operating time, approx.

8 ms

O

Alarm relay

with 1 NC contact or 1 NO contact
(switchable)

L 4

Switching Capability BRAKE

1000 W/VA

Switching capability OFF

30 W/VA
40 W resistive
25 W at L/R <50 ms

Switching voltage

250V

Permissible current per contact

5 A continuous
30Afor05s

Interference suppressions capacitors across relay
contacts

Ceramic, 4.7 nF, 250 V

\};0{4
Q

41.4 Communication Interfaces

Operator Interface

Connection

Operation

Transmission speed

Transmission distance

Service / Modem Interface

Isolated interface for data transfer

with DIGSI

RS232/RS485

RS232/RS485 according to the ordering
variant

ection for flush-mounted housing

Rear panel, slot ,,C", 9-pin D-SUB female
connector
Shielded data cable

For panel surface mounted housing

In the housing on the case bottom;
9-pin D-subminiature female connector;
shielded data cable

Test Voltage

500 VAC

Transmission Speed

min. 4800 Baud; max. 115200 Baud
Factory setting 38400 Baud

RS232

Bridgeable distance

‘15 m / 50 feet

Bridgeable distance

\1.000 m / 3280 feet / 0.62 miles
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Technical Data

System Interface (optional)

4.1 General

RS232/RS485/Optical fibre/
Profibus RS485 / Profibus
optical fibre

DNP3.0 RS485

DNP3.0 Optical Fibre

acc. to ordered version

Isolated interface for data transfer to a control terminal

RS232
Connection for panel flush mounting Rear panel, slot ,B",
housing 9-pin D-subminiature‘femalg connector
For panel surface mounting housing In console housing atcase bottom
9-pin D-submipiatute female connector
Test Voltage 500 V; 50 Hz
Transmission Speed Min. 4800 Baud; max. 38400 Baud
Factory setting 49200 Baud
Bridgeable distance max{15'my/ 50 feet
RS485

Connection for panel flush mounting
housing

Rearjpanel, slot B,
94pin ,D-subminiature female connector

For panel surface mounting housing

In_console housing at case bottom
9-pin D-subminiature female connector

Test Voltage

500 V; 50 Hz

Transmission Speed

Min. 4800 Bd, max. 38400 Bd
Factory setting 19200 Bd

Bridgeable distance

Max. 1000 m / 3280 feet / 0.62 miles

Fibre optic cable (FO)

FO connector type

ST connector

Connection for, panel flush mounting
housing

Rear panel, slot ,B“

For panel sufface mounting housing

In console housing at case bottom

Optical wavelength

A =820 nm

Laser Class lyaccording to EN 60825-1/-2

Using glass fibre 50/125 um or
Using glass fibre FO 62.5/125 um

Permissible optical signal attenuation

Max. 8 dB, with glass fibre 62.5/125 pm

Bridgeable distance

Max. 1.5 km / 0.93 miles

Character idle state

Selectable: factory setting ,Light off*

Profibus RS485 (FMS and DP)

Connection for panel flush mounting
housing

Rear panel, slot B,
9-pin 500 m at < 187.5 kBdr

For panel surface mounting housing

In console housing at case bottom
9-pin D-subminiature female connector

Test voltage

500 V; 50 Hz

Transmission speed

Up to 12 MBd

Bridgeable distance

1000 m/ 3280 feet at < 93.75 kBd
500 m/ 1640 feet at < 187.5 kBd
200 m/ 1656 feet at < 1.5 MBaud
100 m/ 328 feet at < 12 MBaud
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4.1 General

Profibus FO (FMS and DP)

FO connector type

ST connector single ring / double ring
FMS: depending on ordered version;
DP: only double ring available

Connection for panel flush mounting
housing

Rear panel, slot ,B*

O

For panel surface mounting housing

please use version with Profibus RS485 in
the console housing as well as separatey
electrical/optical converter.

Transmission speed

Conversion by means of ex MD
up to 1.5 MBaud

> 500 kBaud for norm rs

< 57600 Baud with deta perator

panel
Recommended Speed: > 500 kBaud
Optical wavelength A =820 nm
Laser Class 1 according to EN 60825-1/-2 |Using gla /125 pm or

e FO 62.5/125 um

Permissible optical signal attenuation

Bridgeable distance between two modules
at redundant optical ring topology and
optical fiber 62.5/125 um

Neutral light position (status for "No ¢ha
acter")

Max. number of modules in optic
500 kB/s or 1500 kB/s

DNP3.0 RS485

Connection for panel f

Rear panel, slot ,B",

DNP3.0 Optical Fibre

housing 9-pin D-subminiature female connector
For panel surface ousing In console housing
Test voltage % 500 V; 50 Hz
Transmission Up to 19200 bauds
Bridgeable di Max. 1 km / 0.62 miles
ST-Connector Receiver/Transmitter
Co C panel flush mounting Rear panel, slot ,B“
housing

surface mounting housing

Not deliverable

mission speed

Up to 19200 bauds

al wavelength

A =820 nm

aser Class 1 according to EN60825-1/-2

Using glass fibre 50/125 um or
Using glass fibre 62.5/125 pm

Permissible optical signal attenuation

max. 8 dB, with glass fibre 62.5/125 um

Bridgeable distance

Max. 1.5 km / 0.93 miles
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Technical Data

4.1 General
Ethernet electrical (EN 100) for
IEC 61850 and DIGSI Connection for flush-mounted housing  |Rear panel, mounting location "B" 2 X
RJ45 female connector 100BaseT acg, to
IEEE802.3
For surface-mounted housing in the console housing at the console
bottom side
Test voltage (female connector) 500 V; 50 Hz
Transmission speed 100 MBit/s
Bridgeable distance 20m
Ethernet optical (EN 100) for
IEC 61850 and DIGSI FO connector type ST connector regeiverftransmitter
Connection for flush-mounted housing rear panel, mounting'lecation "B"
For surface-mounted housing Not available
Optical wavelength A =1350mm
Transmission speed 100 MBit/s
Laser class 1 according to Usifig,glass*fibre 50/125 um
EN 60825-1/-2 or
glassifibre 62.5/125 pm
Admissible optical signal attenuation Max#5 dB, with glass fibre 62.5/125 pm
Bridgeable distance Max. 800 m
DIf the optical interface is required you must order the following: 11th, PdSition 4 (FMS) or LOA (DP) and additionally:
For single ring: SIEMENS OLM 6GK1502-3AB10, for double ring:; SIEMENS OLM 6GK1502-4AB10
The OLM converter requires an operating voltage of 24 VDC. }fthe operating voltage is > 24 VDC the additional power
supply 7XV5810-0BA0O is required.

Time Synchronisation Interface

Time synchronization DCF77/IRIG B signal (telegram format IRIG-B000)
Connection for panel flush mounting housing Rearpanel, slot ,A"

9-pih D-subminiature female connector
Connection for surface mounted case At the double-deck terminal on the case bottom
Signal nominal voltages Selectable 5V, 12V or 24V
Test voltage 500 V; 50 Hz

Signal levels and burdens DCF77/IRIG-B:

Nominal Signal Voltage
5V 12V 24V

Upigh 640V, 158V 31V
UlLow 10V atl, ., = 0.25 mA 1.4V atl,, =0.25 mA 19Vatl,,=025mA
iigh 415, mA to 9.4 mA 4.5 mAto 9.3 mA 4.5 mAto 8.7 mA
R 890 QatU, =4V 1930 Qaty,=8.7V 3780 Qatu, =17V

640 QatU =6V 1700 QatU, =158V 3560 QatU =31V
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4.1 General

415 Electrical Tests

Regulations

Standards:

IEC 60255 (product standards)
IEEE Std C37.90.0/.1
VDE 0435

See also standards for individual tests

Insulation Test

Standards:

IEC 60255-5 and IEC 60870-2-1

High voltage test (routine test) All circuits except power
supply, Binary Inputs, Communication Interface and
Time Synchronization Interfaces

2.5kV (rms), 50 Hz

Voltage test (piece test) Auxiliary voltage and Binary
Inputs

3.5 kV-

High voltage test (routine test) Only Isolated Communi-
cation and Time Synchronization Interfaces

500 V (rms), 50 Hz

Impulse voltage test (type test) All Circuits Except Com-
munication and Time Synchronization Interfaces, Class
1

5 kV (peak): 1.2/50 ps: 0.5 Wis#3 positive and 3 negative im-
pulses in intervals of 5%

EMC Tests for Interference Immunity (type tests)

Standards:

IEC 60255-6yand™-22 (product standards)
EN,6100046-2 (generic standard)
V/DE 0435'part 301DIN VDE 0435-110

High frequency test
IEC 60255-22-1, Class IlI
and VDE 0435 Section 303, Class IlI

2.5V (Peak); 1 MHz; © = 15 ps; 400 surges per s; test du-
ration,2 s; R; = 200 Q

Electrostatic discharge
IEC 60255-22-2, Class IV
and IEC 61000-4-2, Class IV

8)kV contact discharge; 15 kV air discharge, both polarities;
150 pF; R; =330 Q

Irradiation with HF field, frequency sweep
IEC 60255-22-3, Class IlI
IEC 61000-4-3, Class Il

10 V/m; 80 MHz to 1000 MHz;
10 V/m; 800 MHz to 960 MHz;
20 V/m; 1.4 GHz to 2.0 GHz;
80 % AM; 1 kHz

Irradiation with HF field, single frequencies
IEC 60255-22-3, IEC 61000-4-3
—amplitude-modulated

—pulse-modulated

Class Ill: 10 V/Im

80; 160; 450; 900 MHz; 80 % AM 1kHz; duty cycle > 10 s
900 MHz; 50 % PM, repetition frequency 200 Hz

Fast transient distutbance/
Burst IEC 60255-2224 and IE€61000-4-4, Class IV

4 kV; 5/50 ns; 5 kHz; burst length = 15 ms; repetition rate 300
ms; both polarities: R ; = 50 Q; test duration 1 min

High energy surge voltages (SURGE),
IEC 61000-4-5 Installation Class 3
—Auxiliary voltage

— Analog‘measuring inputs, binary inputs, relay outputs

Impulse: 1.2/50 us

Common mode: 2 kV; 12 Q; 9 uF
Diff. mode: 1 kV; 2 Q; 18 uF

Common mode: 2 kV; 42 Q; 0.5 pF
diff. mode: 1 kV; 42 Q; 0.5 pF

Line conducted HF, amplitude modulated
IEC 61000-4-6, Class Il

10 V: 150 kHz to 80 MHz: 80 % AM: 1 kHz
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Technical Data

4.1 General

Power system frequency magnetic field
IEC 60255-6 0.5 mT, 50 Hz
|IEC 61000-4-8 Class IV: 30 A/m; continuous; 300 A/m for 3 s; 50 Hz
Oscillatory surge withstand capability 2.5 kV (Peak); 1 MHz; t = 15 ps; 400 Surges per s;
|IEEE Std C37.90.1 ration 2 s; R; = 200 Q
Fast transient surge withstand cap. 4 kV; 5/50 ns; 5 kHz; burst length = 15 ms; repetition ra
IEEE Std C37.90.1 ms; both polarities: R ; = 50 Q; Test Duration 1 min
Radiated electromagnetic interference 35 V/m; 80 MHz until 1000 MHz &
IEEE Std 37.90.2
Damped oscillations IEC 60694, IEC 61000-4-12 2.5 kV (Peak Value), polarity alternatin z, 1 MHz,

10 MHz and 50 MHz, R; = 200 Q 5

EMC Tests for Interference Emission (Type Test)

Standard: EN 61000-6-3 (generic sta@
Radio noise voltage to lines, only auxiliary voltage IEC-|150 kHz to 30 MHz

CISPR 22 Limit class B Q
Interference field strength 30 MHz to 1000 M

IEC-CISPR 22 Limit class B

Harmonic currents on the network lead at 230 VAC Class A limit ed.
IEC 61000-3-2
Voltage fluctuations and flicker on the network incoming |Limits al

feeder at 230 VAC

IEC 61000-3-3 K\

4.1.6 Mechanical Tests

Vibration and Shock Resistance during St a peration
Standards: IEC 60255-21 and IEC 60068
Oscillation Sinusoidal
IEC 60255-21-1, Class 2 10 Hz to 60 Hz: £ 0.075 mm amplitude;
IEC 60068-2-6 L 4 60 Hz to 150 Hz: 1 g acceleration
\ Frequency sweep 1 octave/min
20 cycles in 3 orthogonal axes
Shock Semi-sinusoidal
IEC 60255-21-2, Class 1 5 g acceleration, duration 11 ms,
IEC 60068-2-27 each 3 shocks (in both directions of the 3 axes)
Seismic vibration Sinusoidal
IEC 60255-21-3, Clas 1 Hz to 8 Hz: £ 3.5 mm amplitude (horizontal axis)
IEC 60068-3-3 1 Hz to 8 Hz: £ 1.5 mm amplitude (vertical axis)
8 Hz to 35 Hz: 1 g acceleration (horizontal axis)

8 Hz to 35 Hz: 0.5 g acceleration (vertical axis)
Frequency sweep 1 octave/min
1 cycle in 3 orthogonal axes
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4.1 General

Vibration and Shock Resistance during Transport

Standards: IEC 60255-21 and IEC 60068
Oscillation Sinusoidal

IEC 60255-21-1, Class 2 5 Hz to 8 Hz: + 7.5 mm Amplitude;
IEC 60068-2-6 8 Hz to 150 Hz: 2 g acceleration

frequency sweep 1 octave/min
20 cycles in 3 orthogonal axes

Shock Semi-sinusoidal d
IEC 60255-21-2, Class 1 15 g acceleration, duration 11 ms,

IEC 60068-2-27 each 3 shocks (in both directions of the 3 S

Continuous shock Semi-sinusoidal

IEC 60255-21-2, Class 1 10 g acceleration, duration 16 ms,

IEC 60068-2-29 1000 shocks each in both directions of t

4.1.7 Climatic Stress Tests

Temperatures

Standards: IEC 60255-6

Type tested (acc. IEC 60086-2-1 and -2, Test Bd, for 16 |-25 °C to +85 ° to +185 °F

h)

Admissible temporary operating temperature (tested |-20 °C to +7 to +158 °F

for 96 h) (legibility of lay may be restricted from +55 °C or 131 °F)

Recommended for permanent operation (according to |-5 °C to R -23°F to +131 °F

IEC 60255-6) If max. hal inputs and outputs are subjected to the
ax. per le values

Limit temperatures for storage <25 € to +55 °C or - 13 °F to +185 °F

Limit temperatures during transport ‘% to +70 °C or - 13 °F to +158 °F

Storage and transport of the device with factory pac

Humidity
2 4
Admissible humidity annual average < 75 % relative humidity;
on 56 days of the year up to 93% relative humidity. Conden-
sation is to be avoided during operation !
It is recommended that all devices jevin d so that they are not exposed to direct sunlight nor subject to large
fluctuations in temperature that m@ condensation to occur.

Q>®
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4.1 General

4.1.8 Deployment Conditions

The protection device is designed for installation in normal relay rooms and plants, so that electromagnetic imm @
is ensured if installation is done properly.
In addition the following is recommended:

» Contacts and relays operating within the same cabinet or on the same relay board with digital protection equipment,
should be in principle provided with suitable surge suppression components.

¢ For substations with operating voltages of 100 kV and above, all external cables shall be shieldedswith a conductive

shield earthed at both ends. For substations with lower operating voltages, no special measu ormally re-
quired.

« For substations with lower operating voltages, no special measures are normally requir removed, many
components are electrostatically endangered; when handling the EEC standards (standar, Electrostatically

Endangered Components) must be observed. The modules, boards, and deviceS gered when the

device is completely assembled.

419 Construction

Housing
Dimensions i i ection 4.10
Variant Size Weight (for maximum
number of compo-
nents)
in flush mounting housi 5kg/11.02 Ib
7VK610 - - -
in surface mountigg f 9.5kg/20.94 Ib
in flush moun i 6 kg/13.231b
7VK611 - -
in surface mou ) 11kg/24.241b
Protection class acc. to IEC 60529
For surface mounting housing equipme IP 51
For equipment of the flush-mount fious
Front IP 51
Rear IP 50
For personnel protection O IP 2x with cover in place
L 4
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4.2 Automatic Reclosure (optional)

4.2

Automatic Reclosures

Automatic Reclosure (optional)

Number of reclosures

Max. 8,
first 4 with individual settings

Type (depending on ordered version)

1-pole, 3-pole or 1-/3-pole

Control

With pickup or trip command

Action times
Initiation possible without pickup and action time

0.01 sto 300.00 s;

Increments 0.0

Different dead times before
reclosure can be set for all operating modes and
cycles

0.01 sto 1800.00 s; o

Dead times after evolving fault recognition

0.01 sto 1800.00 s

Reclaim time after reclosure

0.50 s t0 300.00 s

Blocking time after dynamic blocking

05s

Blocking time after manual closing

0.50 st0 300.00s; 0

crements 0.01 s

Start signal monitoring time

0.01 s to 300.00 s

Circuit breaker monitoring time

Increments 0.01 s

0.01 sto 300.00 s

Increments 0.01 s

Adaptive Dead Time/Reduced Dead Time/Dead Line Check

Adaptive dead time

With voltage measurement or
with close nd transmission

Action times
Initiation possible without pickup and action time

Maximum dead time

Increments 0.01 s

Increments 0.01 s

Voltage measurement dead line or bus

Voltage measurement live or bus

Voltage measuring time

Increments 1 V

Increments 1V

Increments 0.01 s

Time delay for close command transmission

Increments 0.01 s
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4.3 Time Overcurrent Protection

Operating modes

4.3 Time Overcurrent Protection

O

OFF Function is disabled

ON

Function is active independently

Characteristics

Definite time stages (definite) lph>>>, 315>>>, 15,>>,31>>, 15,>, 3,

Inverse time stages (IDMTL) Ip, 3lgp; ONe of the characteristics a

Figure 4-1 to 4-3 can be selected
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4.3 Time Overcurrent Protection
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4.3 Time Overcurrent Protection
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High set current stages

4.3 Time Overcurrent Protection

Pickup value 1,>> (phases) forly=1A

0.10 Ato 25.00 A
or « (ineffective)

Increments 0.01 A

forly=5A

0.50 Ato 125.00 A
or « (ineffective)

O

Pickup value 3I,>> (earth) forly=1A

0.05 Ato 25.00 A
or « (ineffective)

Increments 0.01 A

L 4

forly=5A

0.25 Ato 125.00 A
or « (ineffective)

Pickup value |p,>> (phases)

0.00 sto 30.00 s
or « (ineffective)

| .0ls

Delay T,>> (earth)

0.00 st0 30.00 s
or « (ineffective)

nts 0.01 s

O

Dropout ratio

Approx. 0.95 for I/l > 0.5

Pickup times (fast relays/high-speed relays)

Approx. 25/20 ms

Y

Dropout times

Approx. 30 ms

Tolerances Currents inal current
Times
The set times are pure delay times
Overcurrent stages
Pickup value Ip,> (phases) forly=1A|0. Increments 0.01 A
or oo
forly=5A 25.00 A

Pickup value 31,> (earth)

Increments 0.01 A

.25 Ato 125.00 A
or « (ineffective)

Delay T,py> (phases)

0.00 sto 30.00 s
or « (ineffective)

Increments 0.01 s

Delay T;,> (earth)

0.00 sto 30.00 s
or « (ineffective)

Increments 0.01 s

Dropout ratio

Approx. 0.95 for I/l > 0.5

o

Pickup times (fast relays/hig ays)

Approx. 25/20 ms

Dropout times

Approx. 30 ms

Tolerances Currents

3 % of setting value or 1 % nominal current

Times

1 % of setting value or 10 ms

The set times p times
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4.3 Time Overcurrent Protection

Inverse Current Stage (IEC)

Pickup value |, (phases) forly=1A 0.10 Ato 4.00 A Increments 0.01 A
or « (ineffective)
forly=5A 0.50 Ato 20.00 A
or « (ineffective)
Pickup value 3l (earth) forly=1A 0.05At04.00 A Increments 0.01 A
or « (ineffective)
forly=5A 0.25 Ato 20.00 A
or « (ineffective)
Time multipliers T,p (phases) 0.05st03.00s

or « (ineffective)

T30p (earth)

0.05st03.00s
or o (ineffective)

Additional time delays

TIP delayed (phases)

0.00 sto0 30.00 s

T3IOP delayed (earth)

0.00 sto 30.00 s

nts 0.01 s

Characteristics

See Figure 4-1

Tolerances currents

Pickup values at 1.0
or 1.05 < 1/3lgp,< 1.

Tolerances times

5% + 15 ms fi
or2<I/3l,p <2

Defined times

0and 0.1 <Tp/s<2
1< Tyopls <2

1 % of se

Inverse Current Stage (ANSI)

Pickup value I, (phases)

forly=1A

forly=5A

Pickup value 3l (earth)

forly=1A

Increments 0.01 A

for Iy =

0.25 A to 20.00 A
or « (ineffective)

Increments 0.01 A

Time multipliers

Additional time delays

Characteristics

Tolerances currents

ase.

0.50 sto 15.00 s
or « (ineffective)

Increments 0.01 s

0.50st015.00s
or o (ineffective)

Increments 0.01 s

IP delayed (phases)

0.00 sto 30.00 s

Increments 0.01 s

3I0P delayed (earth)

0.00 sto 30.00 s

Increments 0.01 s

See Figure 4-2 and 4-3

Pickup values at 1.05 < I/l < 1.15
or 1.05 < 1/3lgp < 1.15

Tolerances times

5%+15msfor2<I/lp<20and Djp/s > 1
or 2 <1/3lpp <20 and Dgpp/s = 1

Defined times

1 % of setting value or 10 ms
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Stub fault protection

4.3 Time Overcurrent Protection

Pickup value Ip,>>>(phases)

forly=1A

0.10 Ato 25.00 A
or « (ineffective)

Increments 0.01 A O

forly=5A

0.50 Ato 125.00 A
or « (ineffective)

O

Pickup value 31,>>> (earth)

forly=1A

0.05 Ato 25.00 A
or « (ineffective)

Increments 0.01 A

Delays

4
forly=5A]0.25Ato 125.00 A
or « (ineffective)
T\pp>>> 0.00 sto 30.00 s I .0ls
or « (ineffective)
Tg0>>> 0.00 st0 30.00 s nts 0.01s

or o (ineffective)

Dropout to pickup ratio

Approx. 0.95 for I/l > 0.5

Pickup times (fast relays/high-speed relays)

Approx. 25/20 ms

Dropout times

Approx. 30 ms

Tolerances currents

Currents

inal current

Times

The set times are pure delay times.

L 4

N
&
&

L 4
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4.4 Synchronism and Voltage Check (optional)

4.4 Synchronism and Voltage Check (optional)

Operating modes

Operating modes
with automatic reclosure

Synchronism check

Live bus - dead line

Dead bus - live line

Dead bus and dead line

Bypassing

Or combination of the above

Synchronism

Closing the circuit breaker under asynchroftousypower condi-
tions possible (with circuit breaker action timg)

Operating modes
for manual closure

As for automatic reclosure,
independently selectable

Voltages

Maximum operating voltage

20 V to 140 V (phase;te-phasg) Increments 1V

U< for dead status

1V to 60 V (phase-to-phase) Increments 1V

U> for live status

20 V to 125 V (phase:to-phase) Increments 1V

Tolerances

2 % of pickup valueopl V

Dropout to pickup ratio

Approx. 0.9 (Uz) ond.1 (U<)

AU Measurement

Voltage difference

10V t0 60.0'V (phase-to-phase) ‘Increments 0.1v

Tolerance 1V

Dropout to pickup ratio Approxal.05

Synchronous power conditions

Ap-measurement 2° to 80° ‘Increments 1°
Tolerance 2°

Af-measurement 0.03 Hz to 2.00 Hz ‘Increments 0.01 Hz
Tolerance 15 mHz

Enable delay 0.00 st0 30.00 s ‘Increments 0.01s
Asynchronous power cenditiofns

Af-measurement 0.03 Hz to 2.00 Hz ‘Increments 0.01 Hz
Tolerance 15 mHz

Max. angle error

5° for Af<1Hz

10° for Af > 1 Hz

Synchronous/asynchfenous limits 0.01 Hz
Circuit breaker operating time 0.01st0 0.60 s Increments 0.01 s
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Technical Data
4.4 Synchronism and Voltage Check (optional)

Times

Minimum time for filtering the measured values Approx. 80 ms

Maximum measuring time 0.01 s to 600.00 s; o Increments 0.01 s

Tolerance of all timers 1 % of setting value or 10 ms
L 4

L 4 \< ’
4
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4.5 Voltage Protection (optional)

4.5 Voltage Protection (optional)

Phase-earth overvoltages

Overvoltage Up,>>

1.0Vto 170.0 V; o

Increments 0.1 V

Delay Typps>

0.00 s to 100.00 s;

Increments 0.01 s

Overvoltage Up>

1.0Vt 170.0 V; ©

Increments 0.1 V

Delay Typps 0.00 s t0 100.00 s; © Increments 0,04 s
Dropout to pickup ratio 0.30t0 0.99 Increments Q.04
Pickup time Approx. 35 ms (50 Hz) / approx. 30 ms (60 Hz)
Dropout time Approx. 30 ms
Tolerances Voltages 3 % of setting value or 1 V

Times 1 % of setting value or 10 ms

Phase-phase overvoltages

Overvoltage Uppp>>

2.0V1t0220.0V; «

Increments 0.1V

Delay Typnphs>

0.00 s to 100.00 s;

Increments 0.01 s

Overvoltage Up,pp>

2.0V10 220.0 V; «

Increments 0.1 V

Delay Typpph-

0.00 s to 100.00 sje0

Increments 0.01 s

Dropout to pickup ratio

0.30t0 0.99

Increments 0.01

Pickup time Approx. 35 ms (50 Hz)'/ approx. 30 ms (60 Hz)
Dropout time 30 ms
Tolerances Voltages 3 % of setting value or 1V

Times

1 % of‘settingsValue or 10 ms

Overvoltage Positive Sequence SystemU,

Overvoltage U;>>

2.0V t0 220.0 V;

Increments 0.1 V

Delay Ty;5>

000 s to 100.00 s;

Increments 0.01 s

Overvoltage U;>>

2.0V1t0220.0V; «

Increments 0.1 V

Delay Ty;s>

0.00 s to 100.00 s;

Increments 0.01 s

Dropout Ratio

0.50to 0.98

Increments 0.01

Pickup time approx. 35 ms (50 Hz) / approx. 30 ms (60 Hz)
Dropout time approx. 30 ms
Tolerances Veltages 3 % of setting value or 1 V
Times 1 % of setting value or 10 ms
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Overvoltage negative sequence system U,

4.5 Voltage Protection (optional)

Overvoltage U,>>

2.0V 10 220.0V; o Increments 0.1 V

Delay Tz

0.00 s to 100.00 s;

O

Overvoltage U,>

2.0V 10 220.0 V;

Delay T,

0.00 s t0 100.00 s;

Increments 0.01 s
Increments 0.1 V( ’
Increments 0.01 s

Dropout to pickup ratio

0.30to0 0.99 Increments 0.01

Approx. 35 ms (50 Hz) / approx. 30 ms (60 Hz) ¢

Approx. 30 ms

3 % of setting value or 1 V

Pickup time

Dropout time

Tolerances Voltages
Times

1 % of setting value or 10 ms

Overvoltage zero sequence system 3U, or any single-phase voltage Uy

$

Overvoltage 3Uy>>

Delay T3ygs>

Overvoltage 3U,>

1.0V to0 220.0V; w ncrements 0.1 V
0.00 s to 100.00 s; Increments 0.01 s
1.0V t0 220.0V; o = Increments 0.1 V

Delay T30

0.00 s to 100. Increments 0.01 s

Dropout to pickup ratio

0.30t0 0.99 Increments 0.01

Pickup time

With repeated measurement

Without repeated measurement

Dropout time

With repeated measurement

Without repeated measurement

Tolerances Voltages

Times W |1 % of setting value or 10 ms
Phase-earth Undervoltage
Undervoltage Up,<< 1.0 Vto 100.0 V Increments 0.1V
Delay T pp<< 0.00 s to 100.00 s; o Steps 0.01 s
Undervoltage Up,,< 1.0 Vto 100.0 V Increments 0.1V
Delay T pp< 0.00 s t0 100.00 s; Steps 0.01 s
Dropout to pickup ratio 1,01-1,20 Steps 0.01
Current criterion ‘ ’ Can be switched on/off
Pickup time Approx. 35 ms (50 Hz) / approx. 30 ms (60 Hz)
Dropout time Approx. 30 ms
Tolerances Voltages 3 % of setting value or 1 V

Times 1 % of set value or 10 ms
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4.5 Voltage Protection (optional)

Phase-phase undervoltages

Undervoltage Uppp,<< 1.0Vto 175.0V Increments 0.1V O
Delay T pnphe< 0.00 s to 100.00 s; o Steps 0.01 s
Undervoltage Up;p,< 1.0Vto175.0V Increments 0.1V 0
Delay T pnph< 0.00 s t0 100.00 s; Steps 0.01 s
Dropout to pickup ratio 1,01-1,20 Steps 0.01
Current criterion Can be switched on/off @
Pickup time Approx. 35 ms (50 Hz) / approx. 30 ms (60 Hz)
Dropout time Approx. 30 ms
Tolerances Voltages 3 % of setting value or 1 V
Times 1 % of set value or 10 ms

Undervoltage Positive Sequence System U,

Undervoltage U;<< 1.0 Vto 100.0V | ments 0.1V
Delay T 0.00 s to 100.00 s; teps 0.01 s
Undervoltage U;< 1.0 Vto 100.0 V Increments 0.1V
Delay Ty« Steps 0.01 s

Dropout to pickup ratio Steps 0.01

Current criterion

Pickup time pprox. 30 ms (60 Hz)
Dropout time
Tolerances Voltages
Times
L 4 \< ,
L 4
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4.6 Circuit Breaker Failure Protection (optional)

4.6 Circuit Breaker Failure Protection (optional)

Circuit breaker monitoring

Current flow monitoring for Iy =1A[0.05Ato 20.00 A Increments 0.01 A
forly=5A]0.25 A to 100.00 A

Zero sequence current monitoring forly=1A|0.05Ato 20.00 A Increments 0.01 A
for 1y =5A]0.25 A to 100.00 A

Dropout to pickup ratio

Approx. 0.95

Tolerance

5 % of setting value or 1 % of nominal current

Monitoring of circuit breaker auxiliary contact position

- for three-pole tripping

Binary input for circuit breaker auxiliafy contact

- for single-pole tripping

1 binary input for auxiliary contact per pole or
1 binary input for series connection NO contact and NC contact

Note:

function range is then reduced.

The circuit breaker failure protection can also operate without the indicated circuit,breaker auxiliary contacts, but the

Auxiliary contacts are necessary for the circuit breaker failure protection for tripping’without or with a very low current
flow (e.g. Buchholz protection) and for end fault protection and circuit'breakerpole discrepancy supervision.

Initiation conditions

For circuit breaker failure protection

Three-pole tripging internal (by voltage protection)
Single-pale tripping external ¥

Three-pele tripping external

Threé-palé tripping without current ¥

D via binary inputs

Times

Pickup time

Approx. 5 ms with measured quantities present
Approx. 20 ms after switch-on of measured quantities

Dropout time, internal (overshoot time)

< 15 ms at sinusoidal measured values,
< 25 ms maximal

Delay times for all stages

0.00 sto 30.00 s; « Increments 0.01 s

Tolerance

1 % of setting value or 10 ms

End fault protection

With signal transmiissionto the opposite line end

Time delay

0.00 s to 30.00 s; Increments 0.01 s

Tolerance

1 % of setting value or 10 ms

Pole discrepancy supervision

Initiation criterion

Not all poles are closed or open

Menitoting time

0.00 st0 30.00 s; Increments 0.01 s

Tolerance

1 % of setting value or 10 ms
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4.7 Monitoring Functions

4.7 Monitoring Functions

Measured values

Current sum

le=lla+lo gtk lg]>

SUM.I Threshold - I, + SUM.Factorl -:Z | | |
- SUM.ILimit forly=1A[0.10Ato 2.00 A Increments 0.01 A
forly=5A|0.50 Ato 10.00 A Increments 0.01 A “
- SUM.FACTOR | 0.00 to 0.95 Increments 0.0
Voltage sum Ue=|Upp +Up+ Ut kg Ugy[>25V
Current Symmetry | Toin /] Tmax | < BAL.FACTOR.I
as long as I, /1y > BAL.ILIMIT/l
- BAL.FACTOR.I 0.10to 0.95 .
- BAL.ILIMIT forly=1A|0.10At0 1.00 A ts 0.01 A
forly=5A[0.50 Ato 5.00 A
- T BAL.ILIMIT 5510100 s

Broken conductor

One conductor without curr
(monitoring of curren
change in one phase

Voltage Symmetry

| Umin |/| Umax | <
aslongas|U

- BAL.FACTOR.U 0.58 t0 0.95 Increments 0.01
- BAL.ULIMIT 10 V to 100 Increments 1V
- T BAL.ULIMIT 5sto 100 Increments 1 s
Voltage phase sequence U, befo ore U 5

a s Ul | Uial | Uil > 40 VA3

Non-symmetrical voltages
(Fuse failure monitoring)

-FFM U>

FFM U>or 3 - U, > FFM U>
he same time
<FFMI<and 3 -1, <FFM I<

to 100 V

Increments 1V

-FFM I<

Ato1.00 A

Increments 0.01 A

Three-phase measuring voltage failure
(fuse failure monitoring)

0.50 Ato 5.00 A

Increments 0.01 A

All Up, g < FFM UMEAS <
and at the same time

all Alp, < FFM lggjia

and

All 15, > (Ip> (Dist.))

or

All Up,e < FFM UMEAS <
and at the same time

All 15, < (Ipp> (Dist.))

and
All g, > 40 mA
- FFM UMEAS < 2Vto 100V Increments 1V
- FFM lyeita 24 forly=1A]0.05At0 1.00 A Increments 0.01 A
forly=5A]0.25At05.00 A Increments 0.01 A
- T U-Monitering’(wait time for additional measured [0.00 s to 30.00 s Increments 0.01 s
volta monitoring)
-T b 0 ms to 30 ms Increments 1 ms
254
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4.7 Monitoring Functions

Phase angle positive sequence power

Message when the angle lies inside the area of the P-Q level
parameterised by @A and ¢B.

- 0A, 9B 0° to 259° Increments 1°

-11 forly=1A|0.05At02.00 A Increments 0.01
forly=5A|0.25 Ato 10.00 A Increments 0.01

-u1 2Vto 70V Increments 1V

Response Time Approx. 30 ms .

Trip Circuit Monitoring

Number of monitored circuits

1t03

Operation per circuit

With 1 binary input or with 2 binal

Pickup and Dropout Time

Approx.1to2s

Settable delay time for operation with 1 binary input

Increments 1 s

1sto30s
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4.8 User Defined Functions (CFC)

4.8

User Defined Functions (CFC)

Function Blocks and their Possible Allocation to the Priority Classes

Function Module Explanation Task Level
MW_BEARB |PLC1_BEARB |PLC_BEARB |SFS_BEARB

ABSVALUE Magnitude Calculation X - - -

ADD Addition X X X X

ALARM Alarm clock X X X X

AND AND - Gate X X X X

BLINK Flash block X X X X

BOOL_TO_CO Boolean to Control - X X -
(conversion)

BOOL_TO_DI Boolean to Double Point - X X X
(conversion)

BOOL_TO_IC Bool to Internal S, - X X X
Conversion

BUILD_DI Create Double Point - X X X
Annunciation

CMD_CANCEL Cancel command X X X X

CMD_CHAIN Switching Sequence - X X —

CMD_INF Command Information - — - X

COMPARE Measured value compari- X X X X
son

CONNECT Connection — X X X

COUNTER Counter X X X X

CV_GET_STATUS Information status of the X X X X
metered value, decoder

D_FF D- Flipflop - X X X

D_FF_MEMO Status Memory for Restart X X X X

DI_GET_STATUS Information status double X X X X
point indication, decoder

DI_SET_STATUS Double point indicatiofyith X X X X
status, encoder

DI_TO_BOOL Double Point to'Boolean - X X X
(conversion)

DINT_TO_REAL Doublelnt after real, adapter X X X X

DIST_DECODE Doublg paintindication with X X X X
status, decoder

DIV Divisien X X X X

DM_DECODE Decode Double Point X X X X

DYN_OR Dynamic OR X X X X

LIVE_ZERO Live zero monitoring, non- X - — —
linear characteristic

LONG_TIMER Timer (max.1193h) X X X X

LOOP Feedback Loop X X X X

LOWER_SETPOINT |Lower Limit X - - -

MUL Multiplication X X X X

MV_GET). STATUS Information status mea- X X X X
sured value, decoder
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4.8 User Defined Functions (CFC)

MV_SET_STATUS Measured value with status, X X X X
encoder
NAND NAND - Gate X X X X
NEG Negator X X X
NOR NOR - Gate X X X
OR OR - Gate X X X X
REAL_TO_DINT Real after Doublelnt, X X X z
adapter
REAL_TO_UINT Real after U-Int, adapter X X X X
RISE_DETECT Rising edge detector X X X
RS_FF RS- Flipflop - X X
RS_FF_MEMO Status memory for restart X X X
SI_GET_STATUS Information status single X X X
point indication, decoder
SI_SET_STATUS Single point indication with X X X X
status, encoder
SQUARE_ROOT Root Extractor X X X
SR_FF SR- Flipflop - X X
SR_FF_MEMO Status memory for restart X X X
ST_AND AND gate with status X X X
ST_NOT Negator with status X X X
ST_OR OR gate with status X X X X
SUB Substraction X X X X
TIMER Timer X X -
TIMER_SHORT Simple timer X X -
UINT_TO_REAL U-Int to real, adapter X X X
UPPER_SETPOINT |Upper Limit - - -
X_OR XOR - Gate X X X

ZERO_POINT

Zero Supression

O
N

O
Q>®

L 4
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Technical Data

4.8 User Defined Functions (CFC)

General limits

Description Limit Comments

Maximum number of all CFC charts considering all task 32 When the limit is exceeded, an error

levels message is output by the device. Conse-
quently, the device is put into monitoring
mode. The red ERROR-LED lights up.

Maximum number of all CFC charts considering one task |16 Only error message

level (evolving error in processing procedure)

Maximum number of all CFC inputs considering all charts |400 When the limit is exceeded, angerror
message is output by the device. Lonse-
quently, the device starts menitoring.
The red ERROR-LED lights up.

Maximum number of inputs of one chart for each task level |400 Only error message; here the number of

(number of unequal information items of the left border per elements of the lefthorder per task level

task level) is counted. Sifice thejsame information
is indicatedsattheborder several times,
only unequal infegmation is to be count-
ed.

Maximum number of reset-resistant flipflops 350 Whefi the limit is exceeded, an error in-

D_FF_MEMO, RS_FF_MEMO, SR_FF_MEMO dication is output by the device. Conse-
quently, the device is put into monitoring
mode. The red ERROR-LED lights up.

Device-specific Limits

Description Cimit Comments

Maximum number of concurrent changes to planned inputs(50 When the limit is exceeded, an error

per task level message is output by the device. Conse-

Chart inputs per task level quently, the device is put into monitoring

Maximum number of chart outputs per task level 450 mode. The red ERROR-LED lights up.

Additional Limits

Additional limits ¥ for the following 4 CFC blocks:
Sequence Level Maximum Number of Modules in the Task Levels
LONG “TIMER TIMER CMD_CHAIN

MW_PROC -
PLC1_PROC

18 20
PLAN_BEARB
S_BEARB -

1 When the limit is exéeededyan error message is output by the device. Consequently, the device starts monitoring. The

red ERROR-LEDdightsfup.
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Technical Data
4.8 User Defined Functions (CFC)

Maximum Number of TICKS in the Task Levels

Task Level Limit in TICKS 1)®
MW_BEARB (Measured Value Processing) 10 000
PLC1_BEARB (Slow PLC Processing) 2000 ( ’
PLC_BEARB (Fast PLC Processing) 400
SFS_BEARB (Switchgear Interlocking) 10 000
2 2

D When the sum of TICKS of all blocks exceeds the limits before-mentioned, an error message@t by CFC.

Processing Times in TICKS required by the Individual Elements \

Individual Element mber of TICKS
Block, basic requirement 5
Each input more than 3 inputs for generic modules 1
Connection to an input signal 6
Connection to an output signal 7
Additional for each chart 1
Operating sequence module CMD_CHAIN 34
Flipflop 6
Loop module 8
Decoder 8
Dynamic OR 6
Addition 26
Subtraction 26
Multiplication 26
Division 54
Square root 83
Timer » 8
Timer LONG_TIMER 11
Blinker lamp . ! ’ BLINK 11
Counter COUNTER 6
Adaptor REAL_TO_DINT 10
Adaptor REAL_TO_UINT 10
Alarm clock ALARM 21
Comparison COMPARE 12
Decoder DIST_DECODE 8
L 4
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Technical Data

4.9 Auxiliary Functions

4.9 Auxiliary Functions

Measured Values

Operational Measured Values for Currents

_||_1; |L2?_ I3 3lg; 145 12 )
in A primary and secondary and in % Iy

Tolerance

0.5 % of measured value, or 0.5 % of I

4

Operational measured values for voltages

Upre Uoe Upse Ux
in kV primary, in V secondary or in % UN/\/§

Tolerance

0.5 % of measured value or 0.5 % of Uy

Operational measured values for voltages

3U,
in kV primary, in V secondary or in % U,/

Tolerance

0.5 % of measured value or 0.5 % of

Operational measured values for voltages

ULl—L21 UL2—L31 ULS—le UX1 Ul; U2
in kV primary, in V secondary or ing

Tolerance

0.5 % of measured value or 0.

Operational Measured Values for Powers

S; P; Q (apparent, active a

Tolerance

in the range fro
1% of Py atl/

Operating Measured Value for Power Factor

Tolerance

Meter Values for Energy

’(real and reactive energy)
(MWh or GWh) and
KVARh (MVARh or GVARh)

Operational measured values for s r

Tolerance V) for1>0.51y, U>0.5Uyand | cose | > 0.707
Operating Measured Values for Frequend fin Hz and % fy

Range 94 % to 106 % of fy

Tolerance 10 mHz and 0.2 %

Ugy1; Usyas Ugir in KV primary
fsy]_; _fSyZ; fdiff in HZ,
Qgit IN °

1 at nominal frequency \@

Telegram %

Capacity

|200 records

L 4
Fault Loggi

‘8 faults with a total of max. 600 messages
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Technical Data

Fault Recording

4.9 Auxiliary Functions

Number of stored fault records

Max. 8

Storage time

Max. 5 s for each fault
Approx. 15 s in total

Sampling rate at fy = 50 Hz

1ms

Sampling rate at fy = 60 Hz

0.83 ms

Statistical Counters

Number of trip events caused by the device
Trips

Pole segregated

Number of automatic reclosures initiated by the
device

Separate for 1-pole an

4
d 3-pole AR%
separate for 1st AR cycle

Total of interrupted currents

and for all further cyles Q
Pole segregated

Maximum interrupted current

Pole segregated

Real Time Clock and Buffer Battery

S

Resolution for operational messages

Resolution for fault messages

Back-up battery

SIPROTEC, 7VK61, Manual
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Technical Data
4.10 Dimensions

4.10 Dimensions

O

4.10.1 Panel Flush Mounting or Cubicle Mounting (housing size 1/;) ( ,
29.5 172 34 29.5 172 29 150
il - ! i 30 145 .
TMounting Plate TMounting Plate |~
A Y Oo

2

266
244
266
244

o~
Nl le—

| I

v \J v \J N 34 ° 00
Side View (with Screwed Terminals) Side View (with Plug-in Term@ Rear View
146 +2 \\

70)
N

: e Dlmeslon@
132 | |, 105%05

73]l 131503 \\
I N
Panel Cut-Out \

o o o ®

o
<3

255.8 +0.3
245 +1

54

Figure 4-4 Dimensional drawing of a{7VK610 for panel flush or cubicle mounting (housing size 1/;)
4
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Technical Data

4.10 Dimensions

4.10.2 Panel flush mounting or cubicle installation (housing size 1/,)

29.5

172

34

TMounting Plate

266

244

29.5

172

266

|

TMounting Plate

Y

244

29
30
*I

Side View
221 +2 R
oxe
@5 or M4
™
(=1
H| o+
2%
§ Q
26
~
6| 132 180 +0.5
—
7.3 206.5 +0.3
Panel Cut-Out
Figure 4-5 Dimensional d

O
Q>Q)

L 4
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L

Side View (with Plug-in Terminals)

Dimensions in m{

o

O

225
220

o o o @®

Rear View

7VK611 for panel flush or cubicle mounting (housing size 1/,)
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Technical Data
4.10 Dimensions

4.10.3 Panel surface mounting (housing size /;)

165 O
144 105 . 260

O HHE . 295

il

” m \\\ ]
ol y ) ~
—

v

A

L 4
o
o
O 0
29
I I ] v
;1 % R 15 v &/ prad
! 30 v
71
Front View Side View
Dimensions in mm
Figure 4-6 Dimensional drawing of a 7VK610 for panel surface ti ousing size /3)

4.10.4 Panel surface mounting (housing sifb\

: 219 ;: 10.5 260 N
s ’.:;.;_'.__'.__'. s 1205
. :s | 101 , %7 S~ :
L 4 \
l¢]
o
]
29
] ———— D -
t%-__l _____ | P N
26001 ..
&, 7
Front View Side View
Dimensions in mm
Figure 4-7 Dimensional drawing of a 7VK611 for panel surface mounting (housing size 1/,)
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Appendix OA

4

This appendix is primarily a reference for the experienced user. This section provides o g information for
the models of this device. Connection diagrams for indicating the terminal connection models of this
device are included. Following the general diagrams are diagrams that show t oper, connections of the
devices to primary equipment in many typical power system configurations. Tabl ith all settings and all in-
formation available in this device equipped with all options are provided. Defaul ngs are also given.

Al Ordering Information and Accessories 266
A2 Terminal Assignments 271
A3 Connection Examples 275
A4 Default Settings 279
A5 Protocol-dependent Functions 284
A6 Functional Scope K 285
A7 Settings 286
A.8 Information List 294
A.9 Group Alarms 312
A.10 Measured Values 313

O
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O
Q>®
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Appendix
A.1 Ordering Information and Accessories

A.l Ordering Information and Accessories

A.1.1  Ordering Information

A.1.1.1 Ordering Code (MLFB)

6 7 8 9 10 11 12 13 14 15416 Supplement

Breaker Manage- 7 V K 6 1 - -14]Y oW+
ment Relay

Device Type/Number of Binary Inputs and Outputs Pos. 6
Housing size /3 x 19", 7 BI, 5 BO, 1 Live status contact
Housing size %/, x 19", 20 BI, 18 BO, 1 Live status contact 1

Measuring input (4 x U, 4 x 1) Pos. 7
loh =1 A Ig=1A(min. = 0.05 A) 1
loh =5 A, I =5A (min. = 0.25 A)

Auxiliary Voltage (Power Supply, Pickup Thresheld of'Binary Inputs) Pos. 8
24 to 48 VDC, Binary Input Threshold 17 V 2
60 to 125 VDC Y, Binary Input Threshold 17 V 2
110 to 250 VDC Y, 115 to 230 VAC, Binary Input Threshold 73 \/?
220 to 250 VDC Y, 115 to 230 VAC, Binary Input Threshold™54 V&

[e2RINE N IF - I \V]

Case Pos. 9

In housing with screw terminals

Surface-mounted housing with screw terminals E

1) with plug-in jumper one of the 2 voltage ranges can be selected
2) for each binary input the pickup threshold,ranges are interchangeable via plug-in jumpers

Region-Specific Default / Language Settings and Function Versions Pos. 10

Region GE,50 Hz, German language (laAguage can be changed)
Region World, 50/60 Hz, Englishdlanguage (language can be changed)
Region US, 60 Hz, American English)language (language can be changed)

Region FR, 50/60 Hz,#French, language (language can be changed)
Region World, 50/6@'Hz, Spanish language (language can be changed)
Region World, 50/60"Hz, Italian language (language can be changed)

mim|golO|® >
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Appendix
A.1 Ordering Information and Accessories

System interfaces (Port B) Pos.
None 0
System port, IEC 60870-5-103 protocol, electrical RS232
System port, IEC 60870-5-103 protocol, electrical RS485 2
System port, IEC 60870-5-103 protocol, optical 820 nm, ST-connector
System port, Profibus FMS slave, electrical RS485 4
System port, Profibus FMS slave, optical, twin ring, ST-connector & (69

For further protocols, see the following additional information.

Additional information for further protocols (port B) \': Supple-

ment

System port, Profibus DP slave, electrical RS485 +L0A
System port, Profibus DP slave, optical 820°nm, twin ring, ST-connector +LOBY
System port, DNP3.0, electrical RS485 +LO0G
System port, DNP3.0, optical 820 nm, ST-connector +LOH?
IEC 61850, electrical with EN100 +LOR
IEC 61850, optical with EN100 — double +L0S?

1 Cannot be ordered for the surface-mounted housing; if optical port i
terface and a separate optical converter.

2) Cannot be delivered if 9th digit = E \

, please order the version with RS485 in-

Converter ber Use
SIEMENS OLMY 2-3AB10 For single ring
SIEMENS OLMY 502-4AB10 For twin ring

1 The converter requires an operating voltag
power supply 7XV5810-0BA00 is required

C. If the available operating voltage is > 24 V DC the additional

ce Interface (Port C) Pos. 12
DIGSI/Modem, electrical RS232 1
DIGSI/Modem, electrical RS485 2
Functions Pos. 15
Automatic reclosing functio@ Breaker failure protection and Overvoltage/Undervoltage Protec-
synchronism check time overcurrent protection tion
without with without C
without with with D
without without N
without with P
with with without Q
with with with R
4
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A.1 Ordering Information and Accessories

A.1.2 Accessories

Voltage Transformer Miniature Circuit Breaker

Nominal Values

Order number

OO

Thermal 1.6 A; magnetic 6 A

3RV1611-1AG14

Interface Modules

Exchange modules for interfaces

RS232

RS 485

FO 820 nm

Profibus FMS RS485

C53207-A351-D603-1

Profibus FMS twin ring

Profibus DP RS485

C53207-A351-D606-1

C53207-A351-D611-1

Profibus DP twin ring

DNP 3.0 RS 485

C53207-A351-D613-1

DNP 3.0 820 nm

C53207-A351-D631-1

Ethernet electrical (EN100)

Ethernet optical (EN100)

Terminal Block Covering Caps \

C53207-A351-D633-1

C53207-A351-D675-2

C53207-A351-D676-1

Terminal Block Covering Cap for Bl

Order No.

C73334-A1-C31-1

C73334-A1-C32-1

Short Circuit Links Purpose / Terminal Type

Order No.

8 terminal or 12 terminal)

C73334-A1-C34-1

(12 terminal or 8 terminal)

C73334-A1-C33-1

Order No.

C73334-A1-C35-1

C73334-A1-C36-1
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A.1 Ordering Information and Accessories

Mounting Rail for 19"- Racks

Name Order number O
Angle strip (mounting rail) C73165-A63-D26

Lithium battery 3 V/1 Ah, type CR 1/2 AA Order number ’

Buffer battery

VARTA 2 1

Interface Cable

An interface cable and the DIGSI software is necessary for communicati
between the SIPROTEC 4 device and a PC or laptop: Requirements f e
puter are MS-WINDOWS 95 or MS WINDOWS NT 4 Order number

Interface cable between PC and SIPROTEC, Cable with 9-pin
nectors

m con-

7XV5100-4

DIGSI Software

Software for configuring and operating SIPROTEC 4 Order number for the DIGSI

software

DIGSI, basic version with a licence for 10 co : 7XS5400-0AA00

7XS5402-0AA0

Graphical Analysis Program SIGRA

Software for graphical visuali
tional package for the g)m

SIGRA evaluation pro{

Display Editor

io lysis, and evaluation of fault data (op-
te version of DIGSI) Order number

version with a license for 10 computers 7XS5410-0AA0

Software fo
plete i

efault and control displays (optional package for the com-
S Order number

4: Full version with license for 10 PCs 7XS5420-0AA0

Graphic Tools

S(ﬁware for graphics-aided setting of characteristic curves and zone diagrams
of overcurrent and distance protection devices (optional package for the com-

plete version of DIGSI). Order number
Graphic Tools 4; Full version with license for 10 PCs 7XS5430-0AA0
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A.1 Ordering Information and Accessories

DIGSI REMOTE 4

Software for remotely operating protection devices via modem (and star coupler

if necessary) using DIGSI (optional package for the complete version of DIGSI

4) Order number G ’

DIGSI REMOTE 4; Full version with license for 10 PCs; Language: German 7XS5440-1AA0

L 4

SIMATIC CFC 4

Graphical software for setting interlocking (latching) control conditions and cre-

ating additional functions (optional package for the complete version of DIGSI) Order aum

SIMATIC CFC 4; Full version with license for 10 PCs 7XS AO0
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A.2 Terminal Assignments

A.2 Terminal Assignments

A.2.1  Housing for Panel Flush or Cubicle Mounting < )

7TVK610*-*A

N

|
21; gjjl Bl7 ime Synchronization i
|
|
2 Front Operator Panel : ]
\ |
|
|
|
|
|

K Earthing on the Rear L
Wall

Capacitors at the Relay Contacts,

Interference Suppression
Ceramic, 4.7 nF, 250 V
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A.2 Terminal Assignments

TVKGB11*-*A

4
@
ES
=>
02
9 N
ow
I @ c
Service Interface : ] C o ™~
i %
| s.g
o I % €
Time Synchronization + ] A 2 g
i 80
: 3¢
Operating Interface T ] ® S
| et
| o R
| 1 6 L>)‘
Earthing on the Rear Wall 5 : = 5=
! ¢
Figure A-% General diagram for 7VK611*-*A (panel flush mounted or cubicle mounted)
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A.2.2 Housing for Panel Surface Mounting

7VK610*-*E

| RS
45 T UL1 Life Contact —:—:]
44 : uL2 5
60 i uL3 - | 0
59 | Power Supply N

1 Earthing Termi
" (16)

IN SYNC

IN5V
IN24V
Screen

Capacitors at the Relay Contacts,

Interference Suppression
Ceramic, 4.7 nF, 250 V
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IN12V
COM SYNC
COMMON _
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A.2 Terminal Assignments

7VK611*-*E

274

o9 |
= I sos it
| S4— 9
20 ULt —ee
19 ' uL2 BO7 7, 1%
44 | uL3 ° oL 70
| 12 :
45 : BOS —{_194

i — A
46 : BO9 —~— {166

BO10 $¢>———L{ 191

56 C_H——14—1BI3
55 +H——1/4—1Bl4
54 Fr——A4—¢BI5

|
68— BI6
93 H— I —1BI7
67 _+H—14—1BI8
92— H—1F1BI9
14 H——14—BI10
39 CH——13—1BI1
13 FH+———+44—¢BI12
38— H——4—1BI13
12 3——F—¢Bl14
37 H——AA—1BI15
1M1 H——3—1BlI16

36 HH——14—¢BI17 ' — 1 Earthing Terminal
10 CH——17—1BI18 ! - (26)
35 H+—11—¢BI19 |
Y > —r1_—12 INSYNC
I —+H 127 IN12V
U B\ L3 COMSYNC
| Time Synchronization — 128 COMMON
I O — 4 INS5V
: - 129 IN24V__
: Screen
|

Service Interface

—l—il 1
|
| |
@ System Interface ‘:—ég B
|
|

|
|
i
. |
Operating Interface
* peraing ! ]
|
|
T
|

L
Earthing at Side Wall 5 -
I

Capacitors at the Relay Contacts,

Interference Suppression
Ceramic, 4.7 nF, 250 V

Figure A-4 General diagram for 7VK611*-*E (panel surface mounted)
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A.3 Connection Examples

A.3.1  Current Transformer Connection Examples ( )

\Ji_séi _\J< Panel Surface Mounted _ _ ¢

i Flush Mounted/Cubicle
P
(25)151Q1 | N
T T
(24)14 1 Q3] 2 _
T T
J (23)13 1 Q5! s
P2 | [S2 T T
| |
E E [ 14
PTT1 1 [] 51 (22)12 . Q7 o
\____\____x__||, | | |
L1 2| L I P P
e | _ SPROTEC _
Housing Size 1/3 (Figures in Bra
Figure A-5 Current connections to three current formers’and a starpoint connection (normal circuit
layout, for breaker failure protection a nal measurement)

! i
1a2 30 (50)

1Q4 129 (49)

16 | 28 (48)
i !
! i
1Q7 112 (22)
Q7|

v v v

Housing Size 1/3 (Figures in Brackets Relating to Size 1/2)

Figure A-6 urrefit connections to 2 current transformer (for circuit breaker failure protection and opera-
t

@ easurement)— not permitted for earthed system
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A.3.2 Voltage Transformer Connection Examples

\gg . 3%(_ N y (Any Voltage) \%

Panel Surface Mounte

o Flush Mounted/Cub

. i [Flush Mounted/
| I I
(20)45! R151

T ]

L (19)44: R17=
m (44)60: R18=

(45) 59 i R16

v vy

I .
Housing Size 1/3 (Figures in Brack%a g to Size 1/2)

Figure A-7 Voltage connections to three star-co
phase-to-phase voltage (for exa
dead line check, for voltage |
nection

Itage transformers and additionally to any
f ontrol of synchronism check with three-phase
on, rational measurement) — preferred for voltage con-
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A.3 Connection Examples

Irrespective of the connection type of the primary side, a single-phase voltage transformer must always be €on-
nected on secondary side to the first of the three-phase voltage inputs (R15/16) of the 7VK61!

UL12
U

L1
L2
L3
U
uL12
\%
u
Panel Surface Moupted ¢
; | Flush Mounied/ypicie|
I— i i : |
| | .
(20)45 R15] wd |
| | .
L 19)44 | R17! bz
| | .
4460 Riff TERN
(45)59 |_R16k |
1 P !
: ! i
il AN -
@21) 261/R13 U4 :
(eyes RPa ] |
T ] .
\ |

| U

vV VY Lo SIPROTEC
Housing Size 1/3 (Figures in Bragkets'Relating to Size 1/2)

Figure A-8 Connection circuit for single-phasewoltage transformers with phase-to-phase voltages (for the
control of synchronism check with,single-phase dead-line check, limited operational measure-
ment)

g L1
— L2
> L3
Panel Surface Mounted
r Flus_h mur]te%ulgicle 1
(20) 45i R15|_ b h |
! ! Y'Y !
® . S (19) 44 R17 | Ve2 |
Lo (44) 0l R18. ,Y%i\ | |
l_am? (45) 59 R16| o
[
= = . -
L. e

)/

Housing Size 1/3 (Figures in Brackets Relating to Size 1/2)

Figure A-9

Voltage connections to three star-connected voltage transformer (normal circuit layout, for

voltage protection, operational measurement) — not available for Synchronism check appli-

cations
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L1

L2

% Panel Surface Mounted{
N NN | Flush Mounted/Cublele;

[ !
(20)45! R15!
T !
(19)44! R17!
T ]

(44)60 ! R1
T

i

= ¥ (45)59 ! R1
T

U4
(46)
\ A A / | _ SIPROTEC _ _
Housing Size 1/3 (Figures in Brackets Relating to 1/2)
Figure A-10  Voltage connections to three star-connected voltage tr, rs with additional open-delta
windings (da—dn—winding, for voltage protection, age monitoring — not available for

snychronism check applications
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A4

A4l

A.4.2

Default Settings

When the device leaves the factory, a large number of LED indicators, binary inputs and outputs a

A.4 Default Settings

function keys are already preset. They are summarized in the following table.

LEDs
Table A-1 LED Indication Presettings
LEDs Allocated Function No. Descriptio
Function
LED1 Relay PICKUP 501 Relay PICKUP
LED2 Relay TRIP 511 Relay GENERA ommand
LED3 Definitive TRIP 536
LED4 BF T2-TRIP(bus) 1494
LED5 AR CLOSE Cmd. |2851
LEDG6 AR not ready 2784
LED7 Alarm Sum Event | 160
LED8 Not configured 1
LED9 Not configured 1
LED10 Not configured 1 unction configured
LED11 Not configured 1 unction configured
LED12 Not configured 1 0 Function configured
LED13 Not configured 1 No Function configured
LED14 Not configured 1 No Function configured
Binary Input \Q
Table A-2 Further binary ir%e tings for 7VK610
Binary Input Alloc Function No. Description
“Function
BI1 >AR Sta 2711 >External start of internal Auto
k reclose
release 1432 >BF: External release
BI2 i le AR 2716 >AR: External 3pole trip for AR start
tart 3pole 1415 >BF: External start 3pole
BI3 1 3p Closed 410 >CB1 aux. 3p Closed (for AR, CB-
Test)
>CB 3p Closed 379 >CB aux. contact 3pole Closed
>CB1 Ready 371 >CB1 READY (for AR,CB-Test)
>Manual Close 356 >Manual close signal
B >FAIL:Feeder VT |361 >Failure: Feeder VT (MCB tripped)
BI7 >FAIL:Usy2 VT 362 >Failure: Usy2 VT (MCB tripped)
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Table A-3 Further binary input presettings for 7VK611
Binary Input Allocated Function No. Description
Function O
BI1 >AR Start 2711 >External start of internal Auto
reclose O

>BF release 1432 >BF: External release

BI2 >BLOCK 1pole AR | 2737 >AR: Block 1pole AR-cycle

BI3 >BLOCK 3pole AR | 2738 >AR: Block 3pole AR-cycle 4

Bl4 >CB1 Ready 371 >CB1 READY (for AR,CB-Test)

BI5 >Manual Close 356 >Manual close signal

BI6 >FAIL:Feeder VT | 361 >Failure: Feeder VT (MCB trippe

BI7 >FAIL:Usy2 VT 362 >Failure: Usy2 VT (MCB trip

BI8 >Trip L1 AR 2712 >AR: External trip L1 for AR'st;
>BF Start L1 1435 >BF: External start L1

BI9 >Trip L2 AR 2713 >AR: External trip L2 R t
>BF Start L2 1436 >BF: External start

BI10 >Trip L3 AR 2714 >AR: External tri start
>BF Start L3 1437 >BF: External

BI11 >CB1 Pole L1 366
>CB Aux. L1 351

BI12 >CB1 Pole L2 367
>CB Aux. L2 352 >

BI13 >CB1 Pole L3 368
>CB Aux. L3 353

BI14 Not configured 1 ion configured

BI15 Not configured 1 nction configured

BI16 Not configured 1 unction configured

BI17 Not configured 1 Function configured

BI18 Not configured 1 No Function configured

BI19 Not configured 1 No Function configured

BI20 Not configured 1 No Function configured

O
N

O
Q>®

L 4
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A.43

A.4.4

Binary Output

A.4 Default Settings

Table A-4 Further output relay presettings for 7VK610
Binary Output Allocated Function No. Description
Function
BO1 Relay PICKUP 501 Relay PICKUP
BO2 Relay TRIP 511 Relay GENERAL TRIP command
BO3 Alarm Sum Event | 160 Alarm Summary Event
BO4 BF T2-TRIP(bus) 1494 BF Trip T2 (busbar trip)
BO5 AR CLOSE Cmd. |2851 AR: Close command
Table A-5 Further output relay presettings for 7VK611
Binary Output Allocated Function No. Descfiption
Function
BO1 Relay PICKUP 501 Relay PICKUP
BO2 Relay TRIP 511 Relay GENERAL TRIP command
BO3 Alarm Sum Event | 160 Alarm S@immaryy Event
BO4 Not configured 1 No Functioniconfigured
BO5 AR CLOSE Cmd. |2851 ARNE€losgeommand
BO6 CB Alarm Supp 563 CBtalarm, suppressed
BO5 AR CLOSE Cmd. |2851 ARnClose command
BO8 BF T2-TRIP(bus) 1494 BE, Trip T2 (busbar trip)
BO9 AR 1p Trip Perm 2864 AR: 1pole trip permitted by internal
AR
BO10 Relay TRIP 1pL1 512 Relay TRIP command - Only Phase
L1
Relay TRIP 3ph. 515 Relay TRIP command Phases L123
BO11 Not configured 1 No Function configured
BO12 Not configured 1 No Function configured
BO13 Relay TRIP 1pL2 513 Relay TRIP command - Only Phase
L2
Relay TRIP 3ph, 515 Relay TRIP command Phases L123
BO14 Not configtired 1 No Function configured
BO15 Not éonfigured 1 No Function configured
BO16 Not cenfigured 1 No Function configured
BO17 Relayg,TRIP1pL3 |514 Relay TRIP command - Only Phase
L3
Relay®FRIP 3ph. 515 Relay TRIP command Phases L123
BO18 Not configured 1 No Function configured

Funhction Keys

Table A-6.

Applies to all devices and ordered variants

Function Keys

Allocated Function

F1

Display of the operational indications

F2 Display of the primary operational measured values
F3 Jump to heading above the last 8 fault messages
F4 Jump to submenu for resetting the min/max measured values

SIPROTEC, 7VK61, Manual
C53000-G1176-C159-2, Release date 01.2008

281



Appendix
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A.45

Default Display

4-line Display

allows to select which of the available default displays will be displayed in normal mode.

The following selection is available as start page which may be configured. Parameter 640Start ima@
L 4

Side 1

L10 123.5A 63.3kV
L20 123.5A 63.1kV
L30 123.5A 63.4KkV
E 1 0.1A 0.2kV
Side 2

% IL ULE ULL
L10123.4 63.6 110.5
L2 78.1 63.4 110.3
L30 78.9 63.8 110.7
Side 3

10 78.4A 121 110kV
20 78.1A 231 110kV
31 78.9A 311 110kV
EN 0.0A UOl 0.1kV
Side 4

S:12.3MVA U12: 123kV
P:12.3MW IL2: 1234A
Q: OMVAR

f:50.00Hz cos¢: 1.00
Side 5

Ul: 123kV F1: 50.00Hz
Us: 123kV Fs: 50.01Hz
DU: OkV Df: 0.01Hz
D¢: 0.0°

Side 6

L10 123.4A

L20 123.4A

L30 123.4A @
E 1 0A
Figure A-11  Default di

IL1
IL2
IL3
310

IL1
IL2
IL3

IL1
IL2
IL3

~OTW

ccC

Q w

—H,C

»
A oo o nn nun o

ULin

ddiff

8

Spontaneous Fault Indication of@ne Display

The spontaneous
a fault. The
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Relay P,
PU Time

u

Trip time=:

Fault locator

e

UL

UL2E
UL3E

IL1
IL2
IL3
310

1E

UL1E
UL2E
UL3E
uo

G

uL2
UL =

m
o

uL12
uL2

cosd

fLine
fBus
fdiff

jiations on devices with 4-line display serve to display the most important data about
atically in the display after pick-up of the device, in the sequence shown below.

A message indicating the protective function that last picked up

Elapsed time from pick-up until drop-off

Elapsed time from pick-up until the first trip command of a protection function

Fault distance d in km or miles
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A.4.6 Pre-defined CFC Charts

One CFC chart is already installed when the SIPROTEC 4 device is delivered. O

Device and System Logic 0

An event-controlled logic operation is implemented with blocks of the slow logic (PLC1_BEARB = slow PLC
processing). In doing so, the binary input "Data Stop" is modified from a single point indication (SP) into an in-
ternal single point indication (IntSP) by means of a negator block.

1 N

IMEG
egatoy

»IN: Device,General >Data Stop SP" B0 x4 [ Y B0 ,OUT: Device, UnlockDT IntSP"

Figure A-12  Logical Link between Input and Output
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A.5 Protocol-dependent Functions

A.5  Protocol-dependent Functions
Protocol —» IEC 60870-5- IEC 61850 | Profibus FMS | Profibus DP DNP3.0 Addition
Function 4 103 Ethernet service inter-
(EN-100) face
(optional)
Operational mea- |Yes Yes Yes Yes Yes Yes L 2
sured values
Metered values Yes Yes Yes Yes Yes
Fault recording Yes Yes Yes No. Only via  [No. Only vi
the additional |the additi
service inter-  |service i
face face
Remote protection |No. Only via |Yes Ja No. Onlyvia  [No ly Yes
setting the additional |with DIGSI via |with DIGSI via |the additional al
service inter- |Ethernet PROFIBUS service inter- inter-
face face
User-defined indica- | Yes Yes Yes -defined Yes
tions and switching ser-defined
objects messages" in
CFC
Time synchronisa- |Via protocol; |Via protocol Via protocol; Via protocol; |-
tion DCF77/IRIG B; |(NTP); DCF77/IRIG B; ;|IDCF77/IRIG B;
interface; DCF77/IRIG B; |interface; interface;
binary input interface; binary inp binary input
binary input
Messages with time |Yes Yes Yes Yes
stamp
Commissioning aids
Data transmission |Yes No Yes
stop
Creating test mes- |Yes No Yes
sages
Physical mode Asynchronous Asynchronous |Asynchronous |Asynchronous |-
Transmission mode |Cyclical/event Cyclical/levent |Cyclical Cyclical/levent |-
Baudrate 4800 to 3840 upto 1.5 upto 1.5 2400 to 19200 |2400 to
MBaud MBaud MBaud 115200
Type RS232R rnet TP RS485 optical |RS485 optical |RS485 optical |RS232,
fibre op fibre fibre fiber RS485
ca
double ring double ring
L 4
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A.6

Functional Scope

A.6 Functional Scope

Addr.

Parameter

Setting Options

Default Setting

Comment;

103

Grp Chge OPTION

Disabled
Enabled

Disabled

Setting Group Change

106

VT CONNECTION

3phase
1phase
NO

3phase

Voltage transformer cgnnection

107

CT CONNECTION

YES
NO

YES

ormer connection

110

Trip mode

3pole only
1-/3pole

3pole only

126

Back-Up O/C

Disabled

TOC IEC

TOC ANSI

TOC IEC /w 3ST

Disabled

overcurrent

133

Auto Reclose

1 AR-cycle
2 AR-cycles
3 AR-cycles
4 AR-cycles
5 AR-cycles
6 AR-cycles
7 AR-cycles
8 AR-cycles
ADT
Disabled

134

AR control mode

Disabled

Auto-Reclose Function

Trip w/ Tact

Auto-Reclose control mode

135

Synchro-Check

Disabled

Synchronism and Voltage Check

137

U/O VOLTAGE
. 4

139

BREAKER FAILUR

Enabled

Disabled

Under / Overvoltage Protection

sabled
Enabled
enabled w/ 310>

Disabled

Breaker Failure Protection

140

Trip Cir. Supo

Disabled

1 trip circuit
2 trip circuits
3 trip circuits

Disabled

Trip Circuit Supervision
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A.7 Settings

A.7

Settings

Addresses which have an appended "A" can only be changed with DIGSI, under Additional Settings.

The table indicates region-specific presettings. Column C (configuration) indicates the corresponding second-
ary nominal current of the current transformer.

286

Addr. Parameter Function Setting Options Default Setting Comments @
201 CT Starpoint P.System Data 1 towards Line towards Line
towards Busbar
203 Unom PRIMARY P.System Data 1 1.0 .. 1200.0 kV 400.0 kV
204 Unom SECONDARY P.System Data 1 80..125V 100V
205 CT PRIMARY P.System Data 1 10 .. 5000 A 1000 A
206 CT SECONDARY P.System Data 1 1A 1A
5A
207 SystemStarpoint P.System Data 1 Solid Earthed Solid Earthed
Peterson-Coil
Isolated
210 U4 transformer P.System Data 1 Not connected Not connec] U4 voltage transformer is
Udelta transf.
Usy?2 transf.
Ux transformer
211 Uph / Udelta P.System Data 1 0.10..9.99 Matching ratio Phase-VT To
Open-Delta-VT
212 Usy2 connection P.System Data 1 L1-E VT connection for Usy2
L2-E
L3-E
L1-L2
L2-L3
L3-L1
214A ¢ Usy2-Usyl P.System Data 1 0° Angle adjustment Usy2-Usy1
215 Usy1/Usy2 ratio P.System Data 1 1.00 Matching ratio Usy1 / Usy2
220 14 transformer P.System Data 1 In prot. line 14 current transformer is
221 14/lph CT P.System Data 1 1.000 Matching ratio 14/Iph for CT's
230 Rated Frequency P.System Data 1 50 Hz Rated Frequency
235 PHASE SEQ. P.System Data 1 L1L2L3 Phase Sequence
239 T-CB close P.System Data f_ 1..0.60 sec 0.06 sec Closing (operating) time of CB
240A TMin TRIP CMD P.System Data 0.02 .. 30.00 sec 0.10 sec Minimum TRIP Command Dura-
tion
241A TMax CLOSE CMD P.System 0.01 .. 30.00 sec 0.10 sec Maximum Close Command Du-
ration
242 T-CBtest-dead 0.00 .. 30.00 sec 0.10 sec Dead Time for CB test-autoreclo-
sure
302 CHANGE Group A Group A Change to Another Setting
Group B Group
Group C
Group D
Binary Input
Protocol
402A WAVEFORMT R sc. Fault Rec. Save w. Pickup Save w. Pickup Waveform Capture
Save w. TRIP
Start w. TRIP
403A WAVEFORM DATA Osc. Fault Rec. Fault event Fault event Scope of Waveform Data
Pow.Sys.Flt.
Osc. Fault Rec. 0.30 .. 5.00 sec 2.00 sec Max. length of a Waveform
Capture Record
Osc. Fault Rec. 0.05 .. 0.50 sec 0.25 sec Captured Waveform Prior to
Trigger
Osc. Fault Rec. 0.05 .. 0.50 sec 0.10 sec Captured Waveform after Event
Osc. Fault Rec. 0.10 .. 5.00 sec; «© 0.50 sec Capture Time via Binary Input
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A.7 Settings
Addr. Parameter Function C Setting Options Default Setting Comments

610 FltDisp.LED/LCD Device Target on PU Target on PU Fault Display on LED /

Target on TRIP
625A T MIN LED HOLD Device 0 .. 60 min; 0 min Minimum hold time

LEDs

640 Start image DD Device image 1 image 1 Start image Defal

image 2

image 3

image 4

image 5

image 6 4
1103 FullScaleVolt. P.System Data 2 1.0 .. 1200.0 kV 400.0 kV ent: Full Scale Voltage
1104 FullScaleCurr. P.System Data 2 10 .. 5000 A 1000 A ent: Full Scale Current
1107 P,Q sign P.System Data 2 not reversed not reversed perational measured values

reversed n
1130A | PoleOpenCurrent P.System Data 2 1A 0.05..1.00 A 0.10A ole Open Current Threshold

5A 0.25..5.00 A 0.50 A

1131A | PoleOpenVoltage P.System Data 2 2..70V 30V Pole Open Voltage Threshold
1133A | T DELAY SOTF P.System Data 2 0.05 .. 30.00 sec minimal time for line open before

1135 Reset Trip CMD

P.System Data 2

CurrentOpenPole
Current AND CB
Pickup Reset

1136 OpenPoleDetect.

P.System Data 2

OFF
Current AND C.
w/ measurement

1150A | SI Time Man.ClI

P.System Data 2

0.01 .. 30.00

SOTF

RESET of Trip Command

open pole detector

Seal-in Time after MANUAL clo-
sures

1151 MAN. CLOSE P.System Data 2 with Sync- NO Manual CLOSE COMMAND
generation
1152 Man.Clos. Imp. P.System Data 2 None MANUAL Closure Impulse after
CONTROL
2601 Operating Mode Back-Up O/C ON Operating mode
2610 Iph>> Back-Up O/C 25.00 A; 2.00A Iph>> Pickup
.. 125.00 A; 10.00 A
2611 T Iph>> Back-Up O/C .. 30.00 sec; » 0.30 sec T Iph>> Time delay
2612 310>> PICKUP Back-Up O/C .. 25.00 A; o 0.50 A 310>> Pickup
..125.00 A; 250 A
2613 T 310>> .. 30.00 sec; 2.00 sec T 310>> Time delay
2614 1>> Telep/BI NO YES Instantaneous trip via Tele-
YES prot./Bl
2615 I1>> SOTF NO NO Instantaneous trip after Switch-
YES OnToFault
2620 Iph> 0.10 .. 25.00 A; «© 150 A Iph> Pickup
0.50 .. 125.00 A; 7.50 A
2621 T Iph> 0.00 .. 30.00 sec; » 0.50 sec T Iph> Time delay
2622 310> 0.05 .. 25.00 A; «© 0.20 A 310> Pickup
0.25..125.00 A; 1.00 A
2623 T3l Back-Up O/C 0.00 .. 30.00 sec; » 2.00 sec T 310> Time delay
2624 1> Telep/ Back-Up O/C NO NO Instantaneous trip via Tele-
YES prot./Bl
2625 I> SOTF Back-Up O/C NO NO Instantaneous trip after Switch-
& YES OnToFault
2630 Iph> STUB Back-Up O/C 1A 0.10 .. 25.00 A; = 150 A Iph> STUB Pickup
5A 0.50 .. 125.00 A; 7.50 A
ph STUB Back-Up O/C 0.00 .. 30.00 sec; o 0.30 sec T Iph STUB Time delay
310> STUB Back-Up O/C 1A 0.05 .. 25.00 A; 0.20 A 310> STUB Pickup
5A 0.25..125.00 A; 1.00 A
T 310 STUB Back-Up O/C 0.00 .. 30.00 sec; o 2.00 sec T 310 STUB Time delay
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Addr. Parameter Function C Setting Options Default Setting Comments
2634 |-STUB Telep/BlI Back-Up O/C NO NO Instantaneous trip via Tele-
YES prot./Bl
2635 I-STUB SOTF Back-Up O/C NO NO Instantaneous trip after Switch-
YES OnToFault
2640 Ip> Back-Up O/C 1A |0.10..4.00 A; » © A Ip> Pickup
5A 0.50 .. 20.00 A; © o A
2642 T Ip Time Dial Back-Up O/C 0.05 .. 3.00 sec; © 0.50 sec T Ip Time Dial
2643 Time Dial TD Ip Back-Up O/C 0.50 .. 15.00 ; © 5.00 Time Dial TD Ip Y
2646 T Ip Add Back-Up O/C 0.00 .. 30.00 sec 0.00 sec T Ip Additio ime Delay
2650 310p PICKUP Back-Up O/C 1A 0.05..4.00 A; o A
5A 0.25..20.00 A; © o A
2652 T 310p TimeDial Back-Up O/C 0.05 .. 3.00 sec; © 0.50 sec
2653 TimeDial TD3I0p Back-Up O/C 0.50 .. 15.00 ; 5.00
2656 T 310p Add Back-Up O/C 0.00 .. 30.00 sec 0.00 sec
2660 IEC Curve Back-Up O/C Normal Inverse Normal Inverse 1= rve
Very Inverse
Extremely Inv.
LongTimelnverse
2661 ANSI Curve Back-Up O/C Inverse Inverse ANSI Curve
Short Inverse
Long Inverse
Moderately Inv.
Very Inverse
Extremely Inv.
Definite Inv.
2670 1(310)p Tele/BI Back-Up O/C NO Instantaneous trip via Tele-
YES prot./Bl
2671 1(310)p SOTF Back-Up O/C NO Instantaneous trip after Switch-
YES OnToFault
2680 SOTF Time DELAY Back-Up O/C 0.00 .. 30.00 sec .00 sec Trip time delay after SOTF
2901 MEASURE. SUPERV Measurem.Superv ON ON Measurement Supervision
OFF
2902A | BALANCE U-LIMIT Measurem.Superv 50 V Voltage Threshold for Balance
Monitoring
2903A | BAL. FACTOR U Measurem.Superv 0.75 Balance Factor for Voltage
Monitor
2904A | BALANCE | LIMIT Measurem.Superv 0.50 A Current Balance Monitor
250 A
2905A | BAL. FACTORII Measurem.Superv 0.50 Balance Factor for Current
2 4 Monitor
2906A | ZI THRESHOLD Measurem.Super, 0.10 A Summated Current Monitoring
0.25..10.00 A 0.50 A Threshold
2907A | ZI FACTOR 0.00 .. 0.95 0.10 Summated Current Monitoring
Factor
2908A | T BAL. U LIMIT 5..100 sec 5 sec T Balance Factor for Voltage
Monitor
2909A | T BAL.ILIMIT 5..100 sec 5 sec T Current Balance Monitor
2910 FUSE FAIL MON. ON ON Fuse Failure Monitor
OFF
2911A | FFM U>(min) 10 .. 100 V 30V Minimum Voltage Threshold U>
2912A | FFM I< (max 1A 0.10..1.00 A 0.10 A Maximum Current Threshold I<
5A 0.50..5.00 A 0.50 A
2913A | FFM U<max (3ph) Measurem.Superv 2..100V 5V Maximum Voltage Threshold U<
(3phase)
2914A | FFM Idelta (3p) 'S Measurem.Superv | 1A 0.05..1.00 A 0.10 A Delta Current Threshold
5A  |0.25..5.00A 050 A (3phase)
Measurem.Superv w/ CURR.SUP w/ CURR.SUP Voltage Failure Supervision
w/ 1> & CBaux
OFF
Measurem.Superv 0.00 .. 30.00 sec 3.00 sec Delay Voltage Failure Supervi-
sion
Measurem.Superv 0..359° 200 ° Limit setting PhiA
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Addr. Parameter Function C Setting Options Default Setting Comments
2942 0B Measurem.Superv 0..359° 340 ° Limit setting PhiB
2943 11> Measurem.Superv | 1A 0.05..2.00 A 0.05 A Minimum value 11>
5A 0.25..10.00 A 0.25A
2944 u1> Measurem.Superv 2.70V 20V Minimum value U1>
3401 AUTO RECLOSE Autoreclosure OFF ON Auto-Reclose func
ON
3402 CB? 1.TRIP Autoreclosure YES NO CB ready interrogation at 1st trip
NO
3403 T-RECLAIM Autoreclosure 0.50 .. 300.00 sec 3.00 sec R time after successful AR
3403 T-RECLAIM Autoreclosure 0.50 .. 300.00 sec; 0 3.00 sec eclaim time after successful AR
e
3404 T-BLOCK MC Autoreclosure 0.50 .. 300.00 sec; 0 1.00 sec blocking duration after
ual close
3406 EV. FLT. RECOG. Autoreclosure with PICKUP with TRIP olving fault recognition
with TRIP
3407 EV. FLT. MODE Autoreclosure blocks AR starts 3p AR Evolving fault (during the dead
starts 3p AR time)
3408 T-Start MONITOR Autoreclosure 0.01 .. 300.00 sec 0.20 s AR start-signal monitoring time
3409 CB TIME OUT Autoreclosure 0.01 .. 300.00 sec 3. Circuit Breaker (CB) Supervision
Time
3410 T RemoteClose Autoreclosure 0.00 .. 300.00 sec; o« Send delay for remote close
command
3411A | T-DEAD EXT. Autoreclosure 0.50 .. 300.00 s Maximum dead time extension
3425 AR w/ BackUpO/C Autoreclosure YES AR with back-up overcurrent
NO
3430 AR TRIP 3pole Autoreclosure 3pole TRIP by AR
Autoreclosure
3431 DLC or RDT Autoreclosure WITHOUT Dead Line Check or Reduced
Dead Time
3433 T-ACTION ADT Autoreclosure 0.20 sec Action time
3434 T-MAX ADT Autoreclosure 5.00 sec Maximum dead time
3435 ADT 1p allowed Autoreclosure NO 1pole TRIP allowed
3436 ADT CB? CLOSE Autoreclosure NO CB ready interrogation before re-
closing
3437 ADT SynRequest Autoreclosure NO Request for synchro-check after
3pole AR
3438 T U-stable AutoreBlosur 0.10 .. 30.00 sec 0.10 sec Supervision time for dead/ live
Autoreclosure voltage
3440 U-live> 30..90V; w0 48V Voltage threshold for live line or
bus
3441 U-dead< 2.70V 30V Voltage threshold for dead line or
bus
3450 1.AR: START YES YES Start of AR allowed in this cycle
NO
3451 1.AR: T-Al toreclosure 0.01 .. 300.00 sec; « 0.20 sec Action time
3453 1.AR Tdead Autoreclosure 0.01 .. 1800.00 sec; © 1.20 sec Dead time after 1phase faults
3454 1.AR Tdead Autoreclosure 0.01 .. 1800.00 sec; © 1.20 sec Dead time after 2phase faults
3455 1.AR Autoreclosure 0.01 .. 1800.00 sec; © 0.50 sec Dead time after 3phase faults
3456 1.AR Tde Autoreclosure 0.01 .. 1800.00 sec; 1.20 sec Dead time after 1pole trip
3457 1.AR Tdead3Trip Autoreclosure 0.01 .. 1800.00 sec; © 0.50 sec Dead time after 3pole trip
3458 1.AR: Tdead EV. Autoreclosure 0.01 .. 1800.00 sec 1.20 sec Dead time after evolving fault
3459 1.AR: GB? CLOSE Autoreclosure YES NO CB ready interrogation before re-
NO closing
AR SynRequest Autoreclosure YES NO Request for synchro-check after
NO 3pole AR
2.AR: START Autoreclosure YES NO AR start allowed in this cycle
NO
2.AR: T-ACTION Autoreclosure 0.01 .. 300.00 sec; « 0.20 sec Action time
2.AR Tdead 1Flt Autoreclosure 0.01 .. 1800.00 sec; « 1.20 sec Dead time after 1phase faults
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3465 2.AR Tdead 2FIt Autoreclosure 0.01 .. 1800.00 sec; 1.20 sec Dead time after 2phase faults
3466 2.AR Tdead 3FIt Autoreclosure 0.01 .. 1800.00 sec; » 0.50 sec Dead time after 3phase faults
3467 2.AR Tdead1Trip Autoreclosure 0.01 .. 1800.00 sec; » o sec Dead time after 1pole trip
3468 2.AR Tdead3Trip Autoreclosure 0.01 .. 1800.00 sec; © 0.50 sec Dead time after 3pole trip
3469 2.AR: Tdead EV. Autoreclosure 0.01 .. 1800.00 sec 1.20 sec Dead time after evolving fau
3470 2.AR: CB? CLOSE Autoreclosure YES NO CB ready interrogation before re-
NO closing
3471 2.AR SynRequest Autoreclosure YES NO Request for synchro—chec?after
NO 3pole AR
3472 3.AR: START Autoreclosure YES NO AR start al n'this cycle
NO
3473 3.AR: T-ACTION Autoreclosure 0.01 .. 300.00 sec; = 0.20 sec Actiongtim
3475 3.AR Tdead 1FIt Autoreclosure 0.01 .. 1800.00 sec; » 1.20 sec Dead r 1phase faults
3476 3.AR Tdead 2FIt Autoreclosure 0.01 .. 1800.00 sec; » 1.20 sec ead time after 2phase faults
3477 3.AR Tdead 3Flt Autoreclosure 0.01 .. 1800.00 sec; » 0.50 sec time after 3phase faults
3478 3.AR Tdead1Trip Autoreclosure 0.01 .. 1800.00 sec; » o sec ead time after 1pole trip
3479 3.AR Tdead3Trip Autoreclosure 0.01 .. 1800.00 sec; » 0.50 sec Dead time after 3pole trip
3480 3.AR: Tdead EV. Autoreclosure 0.01 .. 1800.00 sec 1.20 sec Dead time after evolving fault
3481 3.AR: CB? CLOSE Autoreclosure YES NO CB ready interrogation before re-
NO closing
3482 3.AR SynRequest Autoreclosure YES NO Request for synchro-check after
NO 3pole AR
3483 4.AR: START Autoreclosure YES AR start allowed in this cycle
NO
3484 4.AR: T-ACTION Autoreclosure 0.01 .. 300.00 sec; = 0.2 Action time
3486 4.AR Tdead 1Flt Autoreclosure 0.01 .. 1800.00 sec; c Dead time after 1phase faults
3487 4.AR Tdead 2FIt Autoreclosure 0.01 .. 1800.00 sec; » 1.20 sec Dead time after 2phase faults
3488 4.AR Tdead 3Flt Autoreclosure 0.01 .. 1800.008ec; .50 sec Dead time after 3phase faults
3489 4.AR Tdead1Trip Autoreclosure 0.01.. 0'seg¢; o sec Dead time after 1pole trip
3490 4.AR Tdead3Trip Autoreclosure 0.01 £1800.00 sec; 0.50 sec Dead time after 3pole trip
3491 4.AR: Tdead EV. Autoreclosure 0,017 .00 sec 1.20 sec Dead time after evolving fault
3492 4.AR: CB? CLOSE Autoreclosure Y NO CB ready interrogation before re-
NO closing
3493 4.AR SynRequest Autoreclosure E NO Request for synchro-check after
3pole AR
3501 FCT Synchronism Sync. Check (0] ON Synchronism and Voltage Check
F function
L 2 :w/o CloseCmd
3502 Dead Volt. Thr. Sync. Check 1..100V 5V Voltage threshold dead line / bus
3503 Live Volt. Thr. Sync. Check 20..125V 0V Voltage threshold live line / bus
3504 Umax Sync. Che 20..140V 110 v Maximum permissible voltage
3507 T-SYN. DURATION Sync. 0.01 .. 600.00 sec; © 1.00 sec Maximum duration of synchro-
nism-check
3508 T SYNC-STAB Sy, h 0.00 .. 30.00 sec 0.00 sec Synchronous condition stability
timer
3509 SyncCB k (Setting options depend | None Synchronizable circuit breaker
on configuration)
3510 Op.mode with Check with T-CB close w/o T-CB close Operating mode with AR
w/o T-CB close
3511 AR maxVolt.Diff ync. Check 1.0..60.0V 20V Maximum voltage difference
3512 AR maxFreq.Diff Sync. Check 0.03 .. 2.00 Hz 0.10 Hz Maximum frequency difference
3513 AR maxAngleDiff Sync. Check 2..80° 10° Maximum angle difference
3515A | AR SYNC-CHEGK Sync. Check YES YES AR at Usy2>, Usy1>, and Synchr.
NO
Usy2> Sync. Check YES NO AR at Usyl< and Usy2>
NO
>Usy2< Sync. Check YES NO AR at Usy1> and Usy2<
NO
Usyl<Usy2< Sync. Check YES NO AR at Usyl< and Usy2<
NO
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3519 AR OVERRIDE Sync. Check YES NO Override of any check beforeyAR
NO
3530 Op.mode with MC Sync. Check with T-CB close w/o T-CB close Operating mode with Man.Cl
w/o T-CB close
3531 MC maxVolt.Diff Sync. Check 1.0..60.0V 20V Maximum voltage difference
3532 MC maxFreq.Diff Sync. Check 0.03 .. 2.00 Hz 0.10 Hz Maximum frequency difference
3533 MC maxAngleDiff Sync. Check 2..80° 10° Maximum angle difference
3535A | MC SYNCHR Sync. Check YES YES Manual Close atdsy2>, Usy1>,
NO and _Synchr
3536 MC Usyl< Usy2> Sync. Check YES NO ManualfClese at Usyl< and
NO Usy2>
3537 MC Usy1> Usy2< Sync. Check YES NO ManualClose at Usyl> and
NO Usy2%
3538 MC Usyl< Usy2< Sync. Check YES NO Marual Close at Usyl< and
NO Usy2<
3539 MC OVERRIDE Sync. Check YES NO Override of any check before
NO Man.Cl
3701 Uph-e>(>) Voltage Prot. OFF OFF Operating mode Uph-e overvolt-
Alarm Only age prot.
ON
U>Alarm U>>Trip
3702 Uph-e> Voltage Prot. 1.0..170.0 V; » 85.0 V Uph-e> Pickup
3703 T Uph-e> Voltage Prot. 0.00 .. 100.00 sec; © 2.00'sec: T Uph-e> Time Delay
3704 Uph-e>> Voltage Prot. 1.0..170.0 V; 1000,V Uph-e>> Pickup
3705 T Uph-e>> Voltage Prot. 0.00 .. 100.00 seg;x 1,00 sec T Uph-e>> Time Delay
3709A | Uph-e>(>) RESET Voltage Prot. 0.30..0.99 0.98 Uph-e>(>) Reset ratio
3711 Uph-ph>(>) Voltage Prot. OFF OFF Operating mode Uph-ph over-
Alarm Only. voltage prot.
ON
U>AlarmUs>Trip
3712 Uph-ph> Voltage Prot. 2.0 .. 2200 V;\» 150.0V Uph-ph> Pickup
3713 T Uph-ph> Voltage Prot. 0.00.. 100:00'sec; « 2.00 sec T Uph-ph> Time Delay
3714 Uph-ph>> Voltage Prot. 2.0..220.0V,; «© 175.0V Uph-ph>> Pickup
3715 T Uph-ph>> Voltage Prot. 0.00 .. 100.00 sec; « 1.00 sec T Uph-ph>> Time Delay
3719A | Uphph>(>) RESET Voltage Prot. 0.30%. 0.99 0.98 Uph-ph>(>) Reset ratio
3721 3U0>(>) (or Ux) Voltage Prot. OFF OFF Operating mode 3UO (or Ux) ov-
Alarm Only ervoltage
ON
U>Alarm U>>Trip
3722 3U0> Voltagé'Prot. 1.0..220.0 V; » 30.0V 3U0> Pickup (or Ux>)
3723 T 3U0> VoltagefProt: 0.00 .. 100.00 sec; © 2.00 sec T 3U0> Time Delay (or T Ux>)
3724 3U0>> Voltage'Rrot. 1.0..220.0V; o 50.0V 3U0>> Pickup (or Ux>>)
3725 T 3U0>> Voltage Prot. 0.00 .. 100.00 sec; 1.00 sec T 3U0>> Time Delay (or T Ux>>)
3728A | 3U0>(>) Stabil. Voltage Prot. ON ON 3U0>(>): Stabilization 3U0-Mea-
OFF surement
3729A | 3U0>(>) RESET Voltage Prot. 0.30..0.99 0.95 3U0>(>) Reset ratio (or Ux)
3731 U1>(>) Voltage Prot. OFF OFF Operating mode U1 overvoltage
Alarm Only prot.
ON
U>Alarm U>>Trip
3732 U1>. Voltage Prot. 2.0..220.0V; « 150.0 V U1> Pickup
3733 T U1l> Voltage Prot. 0.00 .. 100.00 sec; © 2.00 sec T U1> Time Delay
3734 U1>> Voltage Prot. 2.0..220.0V; « 175.0V U1>> Pickup
3735 T U1l>> Voltage Prot. 0.00 .. 100.00 sec; « 1.00 sec T U1>> Time Delay
3739A | U1>(>)RESET Voltage Prot. 0.30..0.99 0.98 U1>(>) Reset ratio
3741 u2>(>) Voltage Prot. OFF OFF Operating mode U2 overvoltage
Alarm Only prot.
ON
U>Alarm U>>Trip
8742 u2> Voltage Prot. 2.0..220.0V; « 30.0V U2> Pickup
3743 T U2> Voltage Prot. 0.00 .. 100.00 sec; © 2.00 sec T U2> Time Delay
3744 u2>> Voltage Prot. 2.0..220.0 V; © 50.0V U2>> Pickup
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3745 T U2>> Voltage Prot. 0.00 .. 100.00 sec; = 1.00 sec T U2>> Time Delay
3749A | U2>(>) RESET Voltage Prot. 0.30..0.99 0.98 U2>(>) Reset ratio
3751 Uph-e<(<) Voltage Prot. OFF OFF Operating mode Uph-e un
Alarm Only voltage prot.
ON
U<Alarm U<<Trip
3752 Uph-e< Voltage Prot. 1.0..100.0V; 0 30.0V Uph-e< Pickup
3753 T Uph-e< Voltage Prot. 0.00 .. 100.00 sec; « 2.00 sec T Uph-e< Time Delay &
3754 Uph-e<< Voltage Prot. 1.0..100.0V; 0 100V
3755 T Uph-e<< Voltage Prot. 0.00 .. 100.00 sec; « 1.00 sec
3758 CURR.SUP. Uphe< Voltage Prot. ON ON
OFF
3759A | Uph-e<(<) RESET Voltage Prot. 1.01..1.20 1.05
3761 Uph-ph<(<) Voltage Prot. OFF OFF
Alarm Only
ON
U<Alarm U<<Trip
3762 Uph-ph< Voltage Prot. 1.0..175.0V;0 50.0V
3763 T Uph-ph< Voltage Prot. 0.00 .. 100.00 sec; © 2.00 sec Uph-ph< Time Delay
3764 Uph-ph<< Voltage Prot. 1.0..175.0V; 0 170V Uph-ph<< Pickup
3765 T Uphph<< Voltage Prot. 0.00 .. 100.00 sec; © 1.00,sec T Uph-ph<< Time Delay
3768 CURR.SUP.Uphph< Voltage Prot. ON ON Current supervision (Uph-ph)
OFF
3769A | Uphph<(<) RESET Voltage Prot. 1.01..1.20 Uph-ph<(<) Reset ratio
3771 U1<(<) Voltage Prot. OFF Operating mode U1 undervolt-
Alarm Only age prot.
ON
U<Alarm U<<Trip
3772 Ul< Voltage Prot. 1.0..100.0V;0 0.0V U1< Pickup
3773 T Ul< Voltage Prot. 2.00 sec T U1< Time Delay
3774 Ul<< Voltage Prot. 100V Ul<< Pickup
3775 T Ul<< Voltage Prot. 1.00 sec T Ul<< Time Delay
3778 CURR.SUP.U1< Voltage Prot. ON Current supervision (U1)
3779A | U1<(<) RESET Voltage Prot. 1.05 U1<(<) Reset ratio
3901 FCT BreakerFail Breaker Failure ON Breaker Failure Protection
3902 1> BF Breaker Failure 0.10A Pick-up threshold I>
L 4 0.50 A
3903 1p-RETRIP (T1) Breaker Failure YES 1pole retrip with stage T1 (local
trip)
3904 T1-1lpole Breaker F .00 .. 30.00 sec; = 0.00 sec T1, Delay after 1pole start (local
trip)
3905 T1-3pole Breakef Fai 0.00 .. 30.00 sec; o 0.00 sec T1, Delay after 3pole start (local
trip)
3906 T2 B, 0.00 .. 30.00 sec; » 0.15 sec T2, Delay of 2nd stage (busbar
trip)
3907 T3-BkrDefective B ilure 0.00 .. 30.00 sec; » 0.00 sec T3, Delay for start with defective
bkr.
3908 Trip BkrDefec] Breaker Failure NO NO Trip output selection with defec-
with T1-trip tive bkr
with T2-trip
w/ T1/T2-trip
3909 Chk BRK CONTACT Breaker Failure NO YES Check Breaker contacts
YES
3912 310> BF 4 Breaker Failure 1A 0.05..20.00 A 0.10A Pick-up threshold 310>
5A 0.25 .. 100.00 A 0.50 A
ria Breaker Failure With exp. of T1 Parallel withT1 T2 Start Criteria
Parallel withT1
. stage Breaker Failure ON OFF End fault protection
OFF
-EndFault Breaker Failure 0.00 .. 30.00 sec; » 2.00 sec Trip delay of end fault protection
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3931 PoleDiscrepancy Breaker Failure ON OFF Pole Discrepancy superyi

OFF
3932 T-PoleDiscrep. Breaker Failure 0.00 .. 30.00 sec; « 2.00 sec Trip delay with pole d
4001 FCT TripSuperv. TripCirc.Superv ON OFF TRIP Circuit Sup,

OFF
4002 No. of Bl TripCirc.Superv 1.2 2 Number of Binary Inputs per trip

circuit

4003 Alarm Delay TripCirc.Superv 1..30sec 2 sec Delay Time for abrm
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A.8 Information List

Indications for IEC 60 870-5-103 are always reported ON / OFF if they are subject to general interrogatio
IEC 60 870-5-103. If not, they are reported only as ON.

New user-defined indications or such newly allocated to IEC 60 870-5-103 are set to ON / OFF and subje
to general interrogation if the information type is not a spontaneous event (,.._Ev"). Further information on in-
dications can be found in detail in the SIPROTEC 4 System Description, Order No. E50417-H1100-C154.

In columns ,Event Log®, ,Trip Log" and ,Ground Fault Log“ the following applies:

UPPER CASE NOTATION “ON/OFF":  definitely set, not allocatable \%

lower case notation “on/off": preset, allocatable
*: not preset, allocatable
<blank>: neither preset nor allocatable

In column ,Marked in Oscill. Record” the following applies:
UPPER CASE NOTATION “M”:  definitely set, not allocatable
lower case notation “m”: preset, allocatable @

*: not preset, allocatable

<blank>: neither preset nor alloc
No. Description Function Configurable in Matrix IEC 60870-5-103
2
g 5 5 s
g < |z a £ E
: E) 3 5 |2 |2
° |= a e R = z |2 |2
S 1% e |E s |2 |2 ]g |2 |5 |8
= = |6 |4 2 |z |8 5 |2 |2 |8 |E
5 2 g |6 |x » |F ] s |=
3 h £ £ |< 5 £ o |®
w = o |2 = = 5
~ o O a’ ) [
o = X~ = = 5]
= > p =
o2 IS © = o
o) =
- Test mode (Test mode) Device * * LED BO 94 |21 |1 Yes
- Stop data transmission (DataS- Devic. * * LED BO 94 |20 |1 Yes
top) OFF
- Unlock data transmission via B IntSP | * * *
(UnlockDT)
- Reset LED (Reset LED) IntSP |ON | * * LED BO 94 19 1 No
- Clock Synchronization (Synch- IntSP | * * * LED BO
Clock) _Ev
- >Back Light on (>Light on) SP ON |* * BI
OFF
- Hardware Test Mol evice IntSP |ON | * * LED BO
Mod) OFF
- Error FMS FQ1 Device OUT |ON [* * * LED BO
OFF
- Error FMS FO S2) Device OUT |ON |[* * * LED BO
OFF
- Disturbance CFC (Distur.CFC) Device OuUT |(on |* LED BO
off
- Se 'ngGroupﬁsaotive(P—GrpA Change Group IntSP |ON | * * LED BO 94 |23 |1 Yes
act OFF
- roup B is active (P-GrpB | Change Group IntSP |ON | * * LED BO 94 (24 |1 Yes
OFF
Group C is active (P- Change Group IntSP |ON | * * LED BO 94 |25 |1 Yes
GrpC act) OFF
- etting Group D is active (P- Change Group IntSP |ON | * * LED BO 94 |26 |1 Yes
GrpD act) OFF
294 SIPROTEC, 7VK61, Manual

C53000-G1176-C159-2, Release date 01.2008



Appendix

A.8 Information List

C53000-G1176-C159-2, Release date 01.2008

No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-1
of In- n
o | s (B .
matio | & Q > 2 ° é
n |0 |§ o |z = | > a <
g =] 2 = a :ac) IS E o
=S c > Q =
> |2 |2 1218 |18 |8 |2 |8 g
I =T = = e I = - O L =
& L |5 & |3 2 E g
(3] =4 o 5 L < B (]
o a c ~ s 2 c
L = = 5 o c 8
= 2
5 = @
Fault Recording Start (FItRecSta) | Osc. Fault Rec. IntSP |{on | * m | LED BO
off
CB1-TEST trip/close - Only L1 Testing - * *
(CB1tst L1)
CB1-TEST trip/close - Only L2 Testing - * *
(CB1tst L2)
CB1-TEST trip/close - Only L3 Testing - * *
(CBAtst L3)
CB1-TEST trip/close Phases Testing
L123 (CBltst 123)
Controlmode REMOTE (ModeR- | Cntrl Authority BO
EMOTE)
Control Authority (Cntrl Auth) Cntrl Authority BO 101 |85 |1 Yes
Controlmode LOCAL (ModeLO- | Cntrl Authority BO 101 |86 |1 Yes
CAL)
Breaker (Breaker) Control Device BO
Breaker (Breaker) Control Device CB
Disconnect Switch (Disc.Swit.) Control Device BO
Disconnect Switch (Disc.Swit.) Control Device CB
Earth Switch (EarthSwit) Control Devi BO
Earth Switch (EarthSwit) Control Devic on |* BI CB
off
Interlocking: Breaker Open (Brk IntSP | * * *
Open)
Interlocking: Breaker Close (Brk IntSP | * * *
Close) @
Interlocking: Disconnect switch IntSP | * * *
Open (Disc.Open)
Interlocking: Disconnect ntrol Device IntSP | * * *
Close (Disc.Close)
Interlocking: Earth swit e ontrol Device IntSP | * * *
(E Sw Open)
Interlocking: Earth Control Device IntSP | * * *
(E SwCl.)
Q2 Open. Control Device CFD|on |* BO
2 off
Control Device DP on |* Bl CB
off
Control Device CF_D|on |[* BO
2 off
Q9 Open/Close (Q9 Op/Cl) Control Device DP on |* BI CB
off
Fan &IOFF (Fan ON/OFF) Control Device CF_D |on |[* BO
2 off
Fan ON/OFF (Fan ON/OFF) Control Device DP on |* Bl CB
off
>Cabinet door open (>Door Process Data SP on |* * LED | BI BO |CB
open) off
>CB waiting for Spring charged | Process Data SP on |* * LED | BI BO |CB
(>CB wait) off
SIPROTEC, 7VK61, Manual 295



Appendix
A.8 Information List

No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-103
of In- "
for- P L e c _ -
matio |k |Q s |8 5 o S
c (9} D Ke) =
n Q [e) (o] o = oy 7] IS o
Z o 2 |= 2 v 2 2 |2 4°
© S — S 1o £ S g g I c S ils
Sl |2 (64 212l |8 |2 |& |s=
- = 3 - s o | L © ©
= T o= £ |5 5} £ |O |
S w S [ = = 5
[) - k] 5 '8 < S []
> c c
it} 2 E] % 5 = 8
= 3 £
L o
- >Error Motor Voltage (>Err Mot | Process Data SP on |* *
U) off
- >Error Control Voltage (>ErrCntr- | Process Data SP on |[*
V) off
- >SF6-Loss (>SF6-Loss) Process Data SP on |*
off
- >Error Meter (>Err Meter) Process Data SP on |*
off
- >Transformer Temperature (>Tx | Process Data SP on |[*
Temp.) off
- >Transformer Danger (>Tx Process Data SP on |*
Danger) off
- Reset meter (Meter res) Energy IntSP |ON | *
_Ev
- Error Systeminterface (Sysin- Protocol IntSP |on | *
tErr.) off
- Threshold Value 1 (ThreshVall) | Thresh.-Switch IntSP |ON | *
OFF
1 No Function configured (Not con-| Device SP
figured)
2 Function Not Available (Non Exis- | Device SP
tent)
3 >Synchronize Internal Real Time | Device * LED | BI BO
Clock (>Time Synch)
4 >Trigger Waveform Capture Osc. Fault Rec. * m | LED | BI BO
(>Trig.Wave.Cap.)
>Reset LED (>Reset LED) Device * * LED | BI BO
>Setting Group Select Bit 0 (>Set | Change Group * * LED | BI BO
Group Bit0)
8 >Setting Group Select Bit 1 (>Set | Change Grou * * LED | BI BO
Group Bitl1)
009.0100 | Failure EN100 Modul (Failure tSP | on * LED BO
Modul) off
009.0101 | Failure EN100 Link Channel 1 IntSP | on * LED BO
(Ch1) (Fail Ch1) off
009.0102 | Failure EN100 Link Channel 2 IntSP | on * LED BO
(Ch2) (Fail Ch2) off
11 >User defined annunciation 1 SP * * * * LED | Bl BO 94 |27 |1 |Yes
(>Annunc. 1)
12 >User defined annunciati SP * * * * LED | BI BO 94 128 |1 |Yes
(>Annunc. 2)
13 >User defined Device SP * * * * LED | BI BO 94 |29 |1 Yes
(>Annunc. 3)
14 >User defin Device SP * * * * LED | BI BO 94 (30 |1 Yes
(>Annunc. 4)
15 >Test mode (>Test e) Device SP ON [* * LED | BI BO 135 ({53 |1 |Yes
OFF
16 >Stop data tra%mission Device SP * * * LED | BI BO 135 |54 |1 Yes
(>DataStop)
51 is Operational and Pro- Device OUT |ON |[* * LED BO 135 |81 |1 Yes
evice OK) OFF
52 ast 1 Protection Funct. is Device IntSP |ON | * * LED BO 94 |18 |1 Yes
(ProtActive) OFF
55 eset Device (Reset Device) Device ouT |* * * LED BO 94 |4 1 No
nitial Start of Device (Initial Start) | Device OUT |[ON |* * LED BO 94 |5 1 |No
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No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-1
of In- n
for- = 6 2 c
matio | L Q = 3 o
o = P4 ] =
n () @] ) o = > 0 S
% o 2 = 3 |« o E ©
o S £ > Q (o =
2 |2 = g 2 |= |8 s 12 |g £
SE R e |” IEIEE 2|7 [NE)5
€ A L = @ S o £ ©
(3] =4 o 5 L < B (]
o a c ~ s 2 c
Il 18 |E 5 = | |3
= 2
5 = @
67 Resume (Resume) Device OUT |ON |[* * LED BO 35 (97 |1 No
68 Clock Synchronization Error Device OUT |on |* LED O
(Clock SyncError) off
69 Daylight Saving Time (DayLight- | Device OUT [ON |[* * LED
SavTime) OFF
70 Setting calculation is running Device OUT [ON |* * LED B! 94 |22 |1 Yes
(Settings Calc.) OFF
71 Settings Check (Settings Check) | Device ouT |* * * LED BO
72 Level-2 change (Level-2 change) | Device ouT BO
73 Local setting change (Local Device ouT
change)
110 Event lost (Event Lost) Device OouT_ BO 135 (130 |1 No
Ev
113 Flag Lost (Flag Lost) Device ouT BO 135 (136 |1 Yes
125 Chatter ON (Chatter ON) Device ouT BO 135 | 145 |1 Yes
126 Protection ON/OFF (via system | Device IntSP BO
port) (ProtON/OFF)
127 Auto Reclose ON/OFF (via Device IntSP | O q * LED BO
system port) (AR ON/OFF)
130 Load angle Phi(PQ Positive se- | Measurem.Superv | OU * LED BO
quence) (¢(PQ Pos. Seq.))
131 Load angle Phi(PQ) blocked Measurem.S * * * LED BO
(¢(PQ Pos) block)
132 Setting error: |PhiA - PhiB| < 3° (¢ | Measurem. * * * LED BO
Set wrong)
140 Error with a summary alarm Device ON |* * LED BO 94 |47 |1 |Yes
(Error Sum Alarm) OFF
144 Error 5V (Error 5V) Devi OUT |ON |[* * LED BO 135 |164 |1 Yes
N OFF
160 Alarm Summary Event (Alarm \ ouT |* * * LED BO 94 |46 |1 Yes
Sum Event)
161 Failure: General Current Sup easurem.Superv | OUT | * * * LED BO 94 |32 |1 Yes
sion (Fail | Superv.)
162 Failure: Current Summ asurem.Superv | OUT |ON |* * LED BO 135 | 182 |1 Yes
ure X 1) OFF
163 Failure: Current Balanc Measurem.Superv | OUT |ON |[* * LED BO 135 (183 |1 Yes
balance) OFF
164 Failure: G eral Measurem.Superv | OUT | * * * LED BO 94 |33 |1 Yes
165 Measurem.Superv | OUT [ON |* * LED BO 135 (184 (1 Yes
OFF
167 Measurem.Superv | OUT |ON |[* * LED BO 135 (186 |1 Yes
OFF
168 Failure: Voltage absent (Fail U Measurem.Superv | OUT |ON |* * LED BO 135 (187 |1 Yes
absent) OFF
169 VT Fu§e Failure (alarm >10s) (VT | Measurem.Superv | OUT [ON |* * LED BO 135 (188 |1 Yes
FuseFail>10s) OFF
17, VT Fuse Failure (alarm instanta- | Measurem.Superv | OUT |ON |[* * LED BO
eous) (VT FuseFail) OFF
Failure: Phase Sequence (Fail Measurem.Superv | OUT |ON [* * LED BO 94 |35 |1 Yes
Ph. Seq.) OFF
Failure: Battery empty (Fail Bat- | Device OUT |ON |[* * LED BO 135 | 193 |1 Yes
tery) OFF
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181 Error: A/D converter (Error A/ID- | Device OUT |ON [* * 1 Yes
conv.) OFF
183 Error Board 1 (Error Board 1) Device OUT |ON [* 1 Yes
OFF
184 Error Board 2 (Error Board 2) Device OUT [ON |* 1 Yes
OFF
185 Error Board 3 (Error Board 3) Device OUT |ON [* 1 Yes
OFF
186 Error Board 4 (Error Board 4) Device OUT |[ON [* 1 Yes
OFF
187 Error Board 5 (Error Board 5) Device OUT [ON |* 1 Yes
OFF
188 Error Board 6 (Error Board 6) Device OUT |ON [* 1 Yes
OFF
189 Error Board 7 (Error Board 7) Device OUT |ON [* 1 Yes
OFF
190 Error Board O (Error Board 0) Device OUT [ON |* 1 Yes
OFF
191 Error: Offset (Error Offset) Device OUT |ON |*
OFF
192 Error:1A/5Ajumper different from | Device OUT |ON [* * LED BO 135 |169 |1 Yes
setting (Error1A/5Awrong) OFF
193 Alarm: Analog input adjustment | Device * | LED BO 135 181 |1 |Yes
invalid (Alarm adjustm.)
194 Error: Neutral CT different from | Device * * LED BO 135 |180 |1 Yes
MLFB (Error neutralCT)
195 Failure: Broken Conductor (Fail | Measurem.Superv * * LED BO 135 | 195 |1 Yes
Conductor)
196 Fuse Fail Monitor is switched Measurem.Super * * LED BO 135 | 196 |1 Yes
OFF (Fuse Fail M.OFF) OFF
197 Measurement Supervision is ON |* * LED BO 135 | 197 |1 |Yes
switched OFF (MeasSup OFF) OFF
234.2100 | U<, U> blocked via operation on |[* * LED BO
(U<, U> blk) off
301 Power System fault ON |ON * 135 | 231 |2 Yes
(Pow.Sys.Flt.) OFF
302 Fault Event (Fault Event) OuT |* ON * 135 | 232 |2 No
320 Warn: Limit of Memory Data ex- OuUT |on |* * LED BO
ceeded (Warn Mem. Data) off
321 Warn: Limit of Memory Pal OuUT (on |* * LED BO
exceeded (Warn off
322 Warn: Limit of Device OUT |(on |* * LED BO
exceeded (W; off
323 Warn: Limit ex- | Device OUT |on |* * LED BO
ceeded (Warn off
351 >Circuit breaker aux.‘eontact: P.System Data 2 SP * * m |LED |BI BO 150 |1 1 |Yes
Pole L1 (>CB Aux. L1)
352 >Circuit breaker aux. contact: P.System Data2 | SP * * m | LED |BI BO 150 |2 1 |Yes
Pole L2 (>CB Aux. L2)
353 it breaker aux. contact: P.System Data 2 SP * * m | LED | BI BO 150 |3 1 Yes
>CB Aux. L3)
356 ual close signal (>Manual | P.System Data 2 SP * * * LED | BI BO 150 |6 1 Yes
35 Block manual close cmd. from | P.System Data 2 SP ON |* * LED | BI BO 150 |7 1 Yes
ternal (>Blk Man. Close) OFF
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361 >Failure: Feeder VT (MCB P.System Data 2 SP ON |* * LED | BI BO 94 |38 |1 Yes
tripped) (>FAIL:Feeder VT) OFF
362 >Failure: Usy2 VT (MCB tripped) | P.System Data 2 SP ON |* * LED | BI BO. 150 |12 |1 Yes
(>FAIL:Usy2 VT) OFF
366 >CB1 Pole L1 (for AR,CB-Test) | P.System Data 2 SP * * m | LED | BI BO 150 (66 |1 Yes
(>CB1 Pole L1)
367 >CB1 Pole L2 (for AR,CB-Test) | P.System Data 2 SP * * m | LED | BI BO 150 |67 |1 Yes
(>CB1 Pole L2)
368 >CB1 Pole L3 (for AR,CB-Test) | P.System Data 2 SP * * m | LEB,| Bl BO 150 |68 |1 Yes
(>CB1 Pole L3)
371 >CB1 READY (for AR,CB-Test) | P.System Data 2 SP * * * LED | Bl BO 150 |71 |1 |Yes
(>CB1 Ready)
378 >CB faulty (>CB faulty) P.System Data 2 SP * * * LCED | BI BO
379 >CB aux. contact 3pole Closed | P.System Data 2 SP * * m_\ [ KED | Bl BO 150 |78 |1 Yes
(>CB 3p Closed)
380 >CB aux. contact 3pole Open P.System Data 2 SP * * m~ | LED | BI BO 150 |79 1 Yes
(>CB 3p Open)
385 >Lockout SET (>Lockout SET) P.System Data 2 SP ON™ I* * LED | BI BO 150 (35 |1 Yes
OFF
386 >Lockout RESET (>Lockout P.System Data 2 SP ON | * * LED | BI BO 150 |36 |1 Yes
RESET) QFF
410 >CB1 aux. 3p Closed (for AR, P.System Data 2 SP y > * LED | BI BO 150 {80 |1 Yes
CB-Test) (>CB1 3p Closed)
411 >CB1 aux. 3p Open (for AR, CB- | P.System Data2 SP * * * LED | BI BO 150 |81 |1 Yes
Test) (>CB1 3p Open)
501 Relay PICKUP (Relay PICKUP) | P.System Data 2 ouT |* * m |LED BO
503 Relay PICKUP Phase L1 (Relay | P.System Data 2 ouT |* * * LED BO 94 |64 |2 Yes
PICKUP L1)
504 Relay PICKUP Phase L2 (Relay | P.System Data 2 ouT |* * * LED BO 94 |65 |2 Yes
PICKUP L2)
505 Relay PICKUP Phase L3 (Relay | P.System Data 2 ouT |* * * LED BO 94 |66 |2 Yes
PICKUP L3)
506 Relay PICKUP Earth (Relay P.System Data 2 ouT |* * * LED BO 94 |67 |2 Yes
PICKUP E)
507 Relay TRIP command Phase.L1 |PiSystem Data 2 ouT |* * * LED BO 94 |69 |2 No
(Relay TRIP L1)
508 Relay TRIP command Phase & | P.System Data 2 ouT |* * * LED BO 94 |70 |2 No
(Relay TRIP L2)
509 Relay TRIP commandPhase L3 | P.System Data 2 ouT |* * * LED BO 94 |71 |2 No
(Relay TRIP L3)
510 Relay GENERAL CLOSE P.System Data 2 OuUT |* * * * LED BO
command (RelaypCLOSE)
511 Relay GENERAL TRIP command | P.System Data 2 ouT |* OFF m | LED BO 94 |68 |2 No
(Relay, TRIP)
512 Relay TRIR,command - Only P.System Data 2 ouT |* * * LED BO
Phase L1 (Relay TRIP 1pL1)
513 Relay TRIP command - Only P.System Data 2 ouT |* * * LED BO
Phaseg,L 2 (Relay TRIP 1pL2)
514 Relay TRIP command - Only P.System Data 2 ouT |* * * LED BO
Phase L3 (Relay TRIP 1pL3)
515 Relay TRIP command Phases P.System Data 2 ouT |* * * LED BO
L123 (Relay TRIP 3ph.)
530 LOCKOUT is active (LOCKOUT) | P.System Data 2 IntSP | ON | ON * LED BO 150 [170 |1 |Yes
OFF | OFF
533 Primary fault current IL1 (IL1 =) | P.System Data 2 Vi * ON 150 (177 |4 No
OFF
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534 Primary fault current IL2 (IL2 =) | P.System Data 2 \ * ON 4 No
OFF
535 Primary fault current IL3 (IL3 =) | P.System Data 2 VI * ON 4 No
OFF
536 Relay Definitive TRIP (Definitive | P.System Data 2 OUT |ON [ON 2 No
TRIP)
545 Time from Pickup to drop out (PU | P.System Data 2 \Y|
Time)
546 Time from Pickup to TRIP (TRIP | P.System Data 2 \
Time)
561 Manual close signal detected P.System Data 2 OUT [ON |* 1 No
(Man.Clos.Detect)
562 CB CLOSE command for manual | P.System Data 2 OouT |* * 1 No
closing (Man.Close Cmd)
563 CB alarm suppressed (CB Alarm | P.System Data 2 OuT |* *
Supp)
590 Line closure detected (Line clo- | P.System Data 2 OUT [ON [ON
sure) OFF | OFF
591 Single pole open detected in L1 | P.System Data 2 OUT |[ON |[ON
(1pole open L1) OFF | OF
592 Single pole open detected in L2 | P.System Data 2 OUT |[ON * LED BO
(1pole open L2) OFF
593 Single pole open detected in L3 | P.System Data 2 * LED BO
(1pole open L3) (@)
1000 Number of breaker TRIP com- Statistics
mands (# TRIPs=)
1001 Number of breaker TRIP com- Statistics
mands L1 (TripNo L1=)
1002 Number of breaker TRIP com- Statistics
mands L2 (TripNo L2=)
1003 Number of breaker TRIP com- Statistics
mands L3 (TripNo L3=) @
1027 Accumulation of interrupted Statisti
current L1 (£ IL1 =)
1028 Accumulation of interrupted Vi
currentL2 (£ IL2 =)
1029 Accumulation of interrupted VI
current L3 (T IL3 =)
1030 Max. fault current Phase L1 () stics \Y
IL1 =)
1031 Max. fault current ' Statistics \
IL2 =)
1032 Max. fault cuy Statistics \
IL3 =)
1401 >BF: Switch onre ail pro- | Breaker Failure SP * * * LED | BI BO
tection (>BF on)
1402 >BF: Switch off breaker fail pro- | Breaker Failure SP * * * LED | BI BO
tection (>BF off)
1403 >BLOCK Brea@r failure Breaker Failure SP ON |* * LED | BI BO 166 | 103 |1 Yes
CK BkrFail) OFF
1415 ernal start 3pole (>BF Breaker Failure SP ON |* m |LED | BI BO
e) OFF
> tart only delay time T2 Breaker Failure SP ON |ON * LED | BI BO
(>BF STARToNlyT2) OFF | OFF
143 BF: External release (>BF re- Breaker Failure SP ON |* m | LED | BI BO
lease) OFF
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1435 >BF: External start L1 (>BF Start | Breaker Failure SP ON |* m | LED | BI BO
L1) OFF
1436 >BF: External start L2 (>BF Start | Breaker Failure SP ON |* m | LED | BI BO.
L2) OFF
1437 >BF: External start L3 (>BF Start | Breaker Failure SP ON |* m | LED | BI BO
L3) OFF
1439 >BF: External start 3pole (w/o Breaker Failure SP ON |* m | LED | BI BO
current) (>BF Start w/o 1) OFF
1440 Breaker failure prot. ON/OFF via | Breaker Failure IntSP |ON | * * LED. BO
Bl (BkrFailON/offBI) OFF
1451 Breaker failure is switched OFF | Breaker Failure OUT |ON |* * LED BO 166 151 |1 Yes
(BkrFail OFF) OFF
1452 Breaker failure is BLOCKED Breaker Failure OUT |ON |ON * LED BO 166 | 152 |1 Yes
(BkrFail BLOCK) OFF | OFF
1453 Breaker failure is ACTIVE (Bkr- | Breaker Failure OouT |on |* K LED BO 166 (153 |1 |Yes
Fail ACTIVE) off
1461 Breaker failure protection started | Breaker Failure ouT |* ON * LED BO 166 | 161 |1 Yes
(BF Start) OFF
1472 BF Trip T1 (local trip) - only Breaker Failure ouT |* ON m | LED BO
phase L1 (BF T1-TRIP 1pL1)
1473 BF Trip T1 (local trip) - only Breaker Failure OUT g ON m |LED BO
phase L2 (BF T1-TRIP 1pL2)
1474 BF Trip T1 (local trip) - only Breaker Failure QUTY (* ON m | LED BO
phase L3 (BF T1-TRIP 1pL3)
1476 BF Trip T1 (local trip) - 3pole (BF | Breaker Failure: QuUT |* ON m | LED BO
T1-TRIP L123)
1493 BF Trip in case of defective CB | Breaker Failure: our |* ON m | LED BO
(BF TRIP CBdefec)
1494 BF Trip T2 (busbar trip) (BF T2- | Breaker Failufe ouT |* ON m | LED BO 94 |85 |2 No
TRIP(bus))
1495 BF Trip End fault stage (BF Breaker Failure ouT |* ON m | LED BO
EndFlt TRIP)
1496 BF Pole discrepancy pickup (BF | BreakerFailure OouT |* ON * LED BO
CBdiscrSTART) OFF
1497 BF Pole discrepancy pickup#1 “{Breaker Failure ouT |* ON * LED BO
(BF CBdiscr L1) OFF
1498 BF Pole discrepancy piekup L2, |"Breaker Failure ouT |* ON * LED BO
(BF CBdiscr L2) OFF
1499 BF Pole discrepancygpickupuls8” | Breaker Failure OouT |* ON * LED BO
(BF CBdiscr L3) OFF
1500 BF Pole diserepaney Trip (BF Breaker Failure ouT |* ON m | LED BO
CBdiscATRIP)
2701 >AR{ Switchpon aut@sreclose Autoreclosure SP * * * LED | BI BO 40 |1 1 No
furtion (#AR on)
2702 >AR: Switch off auto-reclose Autoreclosure SP * * * LED | BI BO 40 |2 1 No
function (AR off)
2703 >AR: Block auto-reclose function | Autoreclosure SP ON |[* * LED | BI BO 40 |3 1 Yes
(>AR block) OFF
2711 >External start of internal Auto Autoreclosure SP * ON m |LED |BI BO 40 |11 2 Yes
reclose (>AR Start)
2712 >AR: External trip L1 for AR start | Autoreclosure SP * ON m | LED | BI BO 40 |12 (2 Yes
(>Trip L1 AR)
2713 >AR: External trip L2 for AR start | Autoreclosure SP * ON m |LED |BI BO 40 |13 |2 Yes
(>Trip L2 AR)
2714 >AR: External trip L3 for AR start | Autoreclosure SP * ON m | LED | BI BO 40 |14 |2 Yes
(>Trip L3 AR)
SIPROTEC, 7VK61, Manual 301



Appendix
A.8 Information List

No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-103
of In- "
for- P L e c _ -
matio |k |Q s |8 S o S
c (9] D o =
n o o o 04 = Fy 0 IS [
Z |o |2 |= 2 |¥ o 2 |z g8
o |9 2 |5 o [E ]l |& |& |8 | |52Us
2 |= = g |u > |2 |3 S5 | = o «
- = 3 - - s o | L © ©
= T iy = £ g > £ a <
s ¥ |v |3 o T £ S 5
o o = ~ s 2 c
a2 |5 |3 5 = 8
= 2
5 = 9
2715 >AR: External 1pole trip for AR | Autoreclosure SP * ON m 2 Yes
start (>Trip 1pole AR)
2716 >AR: External 3pole trip for AR | Autoreclosure SP * ON 2 Yes
start (>Trip 3pole AR)
2727 >AR: Remote Close signal (>AR | Autoreclosure SP * ON 2 Yes
RemoteClose)
2731 >AR: Sync. release from ext. Autoreclosure SP * * 2 Yes
sync.-check (>Sync.release)
2737 >AR: Block 1pole AR-cycle Autoreclosure SP ON |* 1 Yes
(>BLOCK 1pole AR) OFF
2738 >AR: Block 3pole AR-cycle Autoreclosure SP ON |* 1 Yes
(>BLOCK 3pole AR) OFF
2739 >AR: Block 1phase-fault AR- Autoreclosure SP ON |* 1 Yes
cycle (>BLK 1phase AR) OFF
2740 >AR: Block 2phase-fault AR- Autoreclosure SP ON |* 1 Yes
cycle (>BLK 2phase AR) OFF
2741 >AR: Block 3phase-fault AR- Autoreclosure SP ON |* 1 Yes
cycle (>BLK 3phase AR) OFF
2742 >AR: Block 1st AR-cycle (>BLK | Autoreclosure SP ON |* 1 Yes
1.AR-cycle) OFF
2743 >AR: Block 2nd AR-cycle (>BLK | Autoreclosure SP ON |* * LED | BI BO 40 |38 |1 Yes
2.AR-cycle) OFF
2744 >AR: Block 3rd AR-cycle (>BLK | Autoreclosure SP * LED | BI BO 40 (39 |1 Yes
3.AR-cycle)
2745 >AR: Block 4th and higher AR- | Autoreclosure * * LED | BI BO 40 |40 |1 Yes
cycles (>BLK 4.-n. AR)
2746 >AR: External Trip for AR start Autoreclosure ON m | LED | BI BO 40 |41 (2 Yes
(>Trip for AR)
2747 >AR: External pickup L1 for AR | Autoreclosure ON * LED | BI BO 40 (42 |2 Yes
start (>Pickup L1 AR)
2748 >AR: External pickup L2 for AR | Autoreclosur * ON * LED | BI BO 40 |43 |2 Yes
start (>Pickup L2 AR) &
2749 >AR: External pickup L3 for AR | Autoreclo SP * ON * LED | BI BO 40 |44 |2 Yes
start (>Pickup L3 AR)
2750 >AR: External pickup 1phase for re SP * ON * LED | BI BO 40 |45 |2 Yes
AR start (>Pickup 1ph AR)
2751 >AR: External pickup 2phase for, re SP * ON * LED | BI BO 40 |46 |2 Yes
AR start (>Pickup 2ph AR)
2752 >AR: External pickup 3pha; closure SP * ON * LED | BI BO 40 (47 |2 Yes
AR start (>Pickup 3ph Al
2781 AR: Auto-reclose i itcl utoreclosure OUT |ON |* * LED BO 40 |81 |1 Yes
(AR off) OFF
2782 AR: Auto-rec Autoreclosure IntSP | * * * LED BO 94 |16 |1 Yes
(AR on)
2783 AR: Auto-reclose Autoreclosure OUT |ON |[* * LED BO 40 |83 |1 Yes
is blocked) OFF
2784 AR: Auto-reclose is not ready (AR | Autoreclosure ouT |* ON * LED BO 94 |130 |1 Yes
not ready)
2787 AR Circuit bre&er notready (CB | Autoreclosure OouT |* * * LED BO 40 |87 |1 No
not ready)
2788 ady monitoring window | Autoreclosure ouT |* ON * LED BO 40 (88 |2 No
R T-CBreadyExp)
to-reclose ON/OFF via Bl | Autoreclosure IntSP | * * * LED BO
(AR on/off BI)
280. R: Auto-reclose in progress (AR | Autoreclosure OouT |* ON * LED BO 40 |101 (2 Yes
in progress)
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2809 AR: Start-signal monitoring time | Autoreclosure ouT | * ON * LED BO 40 174 |1 |No
expired (AR T-Start Exp)
2810 AR: Maximum dead time expired | Autoreclosure ouT | * ON * LED BO. 40 |175 |1 No
(AR TdeadMax Exp)
2818 AR: Evolving fault recognition Autoreclosure ouT |* ON * LED BO 40 [118 |2 Yes
(AR evolving FIt)
2820 AR is set to operate after 1p trip | Autoreclosure OouT |* * * LED BO 40 |143 |1 No
only (AR Programlpole)
2821 AR dead time after evolving fault | Autoreclosure ouT |* ON * LEB, BO 40 |197 |2 No
(AR Td. evol.Flt)
2839 AR dead time after 1pole trip Autoreclosure ouT |* ON * LED BO 40 [148 |2 Yes
running (AR Tdead 1pTrip)
2840 AR dead time after 3pole trip Autoreclosure ouT |* ON * LED BO 40 | 149 (2 Yes
running (AR Tdead 3pTrip)
2841 AR dead time after 1phase fault | Autoreclosure ouT |* ON K LED BO 40 |150 (2 Yes
running (AR Tdead 1pFlt)
2842 AR dead time after 2phase fault | Autoreclosure ouT |* ON * LED BO 40 |[151 |2 Yes
running (AR Tdead 2pFlt)
2843 AR dead time after 3phase fault | Autoreclosure ouT |* ON * LED BO 40 |154 |2 Yes
running (AR Tdead 3pFlt)
2844 AR 1st cycle running (AR 1stCyc. | Autoreclosure OUT g ON * LED BO 40 | 155 (2 Yes
run.)
2845 AR 2nd cycle running (AR Autoreclosure QUTY (¥ ON * LED BO 40 |[157 |2 Yes
2ndCyc. run.)
2846 AR 3rd cycle running (AR 3rdCyc. | Autoreclosure QuUT |* ON * LED BO 40 |158 (2 Yes
run.)
2847 AR 4th or higher cycle running Autoreclosure our |* ON * LED BO 40 |159 (2 Yes
(AR 4thCyc. run.)
2848 AR cycle is running in ADT mode | Autorecl@sure ouT |* ON * LED BO 40 [130 |2 Yes
(AR ADT run.)
2851 AR: Close command (AR CLOSE | Autéreclosure ouT |* ON m |LED BO 94 |128 |1 No
Cmd.)
2852 AR: Close command after 1pole, | Autoreclosure OouT |* * * LED BO 40 |152 |1 No
1st cycle (AR Closel.Cyclp)
2853 AR: Close command after8pble, {/Autoreclosure ouT |* * * LED BO 40 |[153 |1 No
1st cycle (AR Closel.Cyc3p)
2854 AR: Close command 2né cycle, “{*Autoreclosure ouT |* * * LED BO 94 |129 (1 No
(and higher) (AR Close 2.Cyc)
2857 AR: RDT Close command-after” | Autoreclosure ouT |* * * LED BO
TDEADXTRIP (AR CLOSE RDT
TD)
2861 AR: Reg¢laim titne iSfliAning (AR | Autoreclosure ouT |* * * LED BO 40 |[161 |1 No
T-Regl run.)
2862 AR'successful (AR successful) | Autoreclosure OouT |* * * LED BO 40 |162 |1 No
2864 AR: 1pale, trip germitted by inter- | Autoreclosure ouT |* * m |LED BO 40 |[164 |1 Yes
nal AR (ARMp Trip Perm)
2865 AR: Synchro-check request (AR | Autoreclosure ouT |* * * LED BO 40 |[165 |2 Yes
Sync.Request)
2871 AR: TRIP command 3pole (AR | Autoreclosure ouT |* ON m |LED BO 40 |171 (2 Yes
TRIP 3pole)
2889 AR 1st cycle zone extension Autoreclosure OouT |* * * LED BO 40 160 |1 |No
release (AR 1.CycZoneRel)
2890 AR 2nd cycle zone extension Autoreclosure ouT |* * * LED BO 40 [169 |1 No
release (AR 2.CycZoneRel)
2891 AR 3rd cycle zone extension Autoreclosure ouT |* * * LED BO 40 |170 |1 No
release (AR 3.CycZoneRel)
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2892 AR 4th cycle zone extension Autoreclosure OouT |* * * 1 No
release (AR 4.CycZoneRel)
2893 AR zone extension (general) (AR | Autoreclosure OuT |* * 1 Yes
Zone Release)
2894 AR Remote close signal send Autoreclosure ouT |* ON 1 No
(AR Remote Close)
2895 No. of 1st AR-cycle CLOSE com- | Statistics \Y|
mands,1pole (AR #Closel./1p=)
2896 No. of 1st AR-cycle CLOSE com- | Statistics \Y|
mands,3pole (AR #Closel./3p=)
2897 No. of higher AR-cycle CLOSE | Statistics \Y
commands,1p (AR #Close2./1p=)
2898 No. of higher AR-cycle CLOSE | Statistics \Y|
commands,3p (AR #Close2./3p=)
2901 >Switch on synchro-check func- | Sync. Check SP * *
tion (>Sync. on)
2902 >Switch off synchro-check func- | Sync. Check SP * *
tion (>Sync. off)
2903 >BLOCK synchro-check function | Sync. Check SP * *
(>BLOCK Sync.)
2905 >Start synchro-check for Manual | Sync. Check SP on |* * LED | BI BO
Close (>Sync. Start MC) off
2906 >Start synchro-check for AR Sync. Check SP * LED | BI BO
(>Sync. Start AR)
2907 >Sync-Prog. Live bus/ live line / | Sync. Check * * LED | BI BO
Sync (>Sync. synch)
2908 >Sync-Prog. Usy1>Usy2< Sync. Check * * LED | BI BO
(>Usy1>Usy2<)
2909 >Sync-Prog. Usyl<Usy2> Sync. Check * * LED | BI BO
(>Usyl<Usy2>)
2910 >Sync-Prog. Usyl<Usy2< Sync. Chec * * * LED | BI BO
(>Usyl<Usy2<) @
2911 >Sync-Prog. Override ( bypass) | Sync. SP * * * LED | BI BO
(>Sync. ofride)
2930 Synchro-check ON/OFF via Bl IntSP |ON | * * LED BO
(Sync. on/off BI) OFF
2931 Synchro-check is switched OFF k OUT |ON [* * LED BO 41 |31 (1 Yes
(Sync. OFF) OFF
2932 Synchro-check is BLOCKE| . Check OUT |ON |[ON * LED BO 41 32 1 Yes
(Sync. BLOCK) OFF | OFF
2934 Synchro-check fun fa ync. Check OUT [ON |* * LED BO 41 (34 |1 Yes
(Sync. faulty) OFF
2935 Synchro-cheg isi e | Sync. Check OUT |ON |[ON * LED BO 41 |35 |1 No
expired (Syde€.Tsup
2936 Synchro-check control | Sync. Check OUT |ON |[ON m |LED BO 41 |36 |1 No
(Sync. req.CNTR
2941 Synchronizationis running (Sync. | Sync. Check OUT |ON [ON * LED BO 41 (41 |1 Yes
running) OFF
2942 Sy hro—check%verride/bypass Sync. Check OUT |ON |ON * LED BO 41 |42 |1 Yes
(Syne.Override) OFF
ism detected (Synchro- | Sync. Check OUT |ON |[* * LED BO 41 (43 |1 |Yes
OFF
Condition Usy1>Usy2< Sync. Check OuUT |ON |* * LED BO 41 (44 |1 Yes
true (SYNC Usy1>Usy2<) OFF
294 YNC Condition Usyl<Usy2> Sync. Check OUT |ON [* * LED BO 41 |45 |1 Yes
true (SYNC Usyl<Usy2>) OFF
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2946 SYNC Condition Usyl<Usy2< Sync. Check OUT |ON |[* * LED BO 41 |46 (1 Yes
true (SYNC Usyl<Usy2<) OFF
2947 Sync. Voltage diff. greater than Sync. Check OUT |ON [ON * LED BO. 41 |47 |1 Yes
limit (Sync. Udiff>) OFF | OFF
2948 Sync. Freq. diff. greater than limit | Sync. Check OUT |ON |ON * LED BO 41 |48 |1 Yes
(Sync. fdiff>) OFF | OFF
2949 Sync. Angle diff. greater than limit | Sync. Check OUT |ON [ON * LED BO 41 |49 |1 Yes
(Sync. ¢-diff>) OFF | OFF
2951 Synchronism release (to ext. AR) | Sync. Check OouT |* * m | LEB BO 41 |51 |1 Yes
(Sync. release)
2961 Close command from synchro- | Sync. Check ouT |* * m |'ELED BO 41 |61 |1 Yes
check (Sync.CloseCmd)
2970 SYNC frequency fsy2 > (fn + Sync. Check OUT |ON [ON * LCED BO
3Hz) (SYNC fsy2>>) OFF | OFF
2971 SYNC frequency fsy2 < (fn + Sync. Check OUT |ON [ON R LED BO
3Hz) (SYNC fsy2<<) OFF | ©FF
2972 SYNC frequency fsyl > (fn + Sync. Check OUT |ON | ON * LED BO
3Hz) (SYNC fsyl>>) OFR)OFF
2973 SYNC frequency fsyl < (fn + Sync. Check OUT | ON#| ON * LED BO
3Hz) (SYNC fsyl1<<) QFF | OFF
2974 SYNC voltage Usy2 >Umax Sync. Check OUT 4ON 1TON * LED BO
(P.3504) (SYNC Usy2>>) OFE,| OFF
2975 SYNC voltage Usy2 < U> Sync. Check QUT” |{ON /| ON * LED BO
(P.3503) (SYNC Usy2<<) OFF | OFF
2976 SYNC voltage Usyl >Umax Sync. Check @OQUT |ON [ON * LED BO
(P.3504) (SYNC Usy1>>) OFE | OFE
2977 SYNC voltage Usyl < U> Sync. Check OuUr |ON |ON * LED BO
(P.3503) (SYNC Usy1<<) OFF | OFF
2978 SYNC Udiff too large Sync. Check OUT |ON |ON * LED BO
(Usy2>Usy1) (SYNC OFF | OFF
Usy2>Usy1)
2979 SYNC Udiff too large Syne, Check OUT |ON [ON * LED BO
(Usy2<Usy1) (SYNC OFF | OFF
Usy2<Usy1)
2980 SYNC fdiff too large (fsy2xfsy1)< jSync. Check OUT |ON [ON * LED BO
(SYNC fsy2>fsy1) OFF | OFF
2981 SYNC fdiff too large (fsy2=fsyl)“pSync. Check OUT |ON [ON * LED BO
(SYNC fsy2<fsy1l) OFF | OFF
2982 SYNC PHIdiff too large Sync. Check OUT |ON |ON * LED BO
(PHIsy2>PHIsy1)(SYNE OFF | OFF
9Sy2>¢syl)
2983 SYNC PHIdiffytoolarge. Sync. Check OUT |ON |ON * LED BO
(PHIsy2<PHIsyI))(SYNC OFF | OFF
¢sy25psyl)
6854 >Trigjeireuit supghv. 1: Trip Relay | TripCirc.Superv SP ON |[* * LED | BI BO
(>TripC1IripRel) OFF
6855 >Trip circuit'superv. 1: Breaker TripCirc.Superv SP ON |* * LED | BI BO
Relay (>TripC1 Bkr.Rel) OFF
6856 >Trip gircuit superv. 2: Trip Relay | TripCirc.Superv SP ON (* * LED | BI BO
(>TripC2 TripRel) OFF
6857 >Trip circuit superv. 2: Breaker TripCirc.Superv SP ON |* * LED | BI BO
Relay (>TripC2 Bkr.Rel) OFF
6858 >Trip circuit superv. 3: Trip Relay | TripCirc.Superv SP ON |* * LED | BI BO
(>TripC3 TripRel) OFF
6859 >Trip circuit superv. 3: Breaker | TripCirc.Superv SP ON |* * LED | BI BO
Relay (>TripC3 Bkr.Rel) OFF
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6861 Trip circuit supervision OFF TripCirc.Superv OUT |ON [* *
(TripC OFF) OFF
6865 Failure Trip Circuit (FAIL: Trip cir.) | TripCirc.Superv OUT |ON [* 1 Yes
OFF
6866 TripC1 blocked: Binary inputis | TripCirc.Superv OUT [ON |*
not set (TripC1 ProgFAIL) OFF
6867 TripC2 blocked: Binary input is TripCirc.Superv OUT |ON [*
not set (TripC2 ProgFAIL) OFF
6868 TripC3 blocked: Binary input is TripCirc.Superv OUT |ON |[*
not set (TripC3 ProgFAIL) OFF
7104 >BLOCK Backup OverCurrent Back-Up O/C SP ON |* 1 Yes
1>> (>BLOCK O/C I>>) OFF
7105 >BLOCK Backup OverCurrent I> | Back-Up O/C SP ON |* 1 Yes
(>BLOCK O/C I>) OFF
7106 >BLOCK Backup OverCurrent Ip | Back-Up O/C SP ON |* 1 Yes
(>BLOCK O/C Ip) OFF
7110 >Backup OverCurrent Instanta- | Back-Up O/C SP ON |ON 1 Yes
neousTrip (>O/C InstTRIP) OFF | OFF
7130 >BLOCK I-STUB (>BLOCK I- Back-Up O/C SP ON |* 1 Yes
STUB) OFF
7131 >Enable I-STUB-Bus function (>I-| Back-Up O/C SP ON * LED | BI BO 64 |31 |1 Yes
STUB ENABLE) OFF
7151 Backup O/C is switched OFF Back-Up O/C ouT * LED BO 64 |51 |1 Yes
(O/C OFF)
7152 Backup O/C is BLOCKED (O/C | Back-Up O/C ON * LED BO 64 |52 |1 Yes
BLOCK) OFF
7153 Backup O/C is ACTIVE (O/C Back-Up O/C * * LED BO 64 (53 |1 |Yes
ACTIVE)
7161 Backup O/C PICKED UP (O/C Back-Up O/C OFF * LED BO 64 (61 |2 |Yes
PICKUP)
7162 Backup O/C PICKUP L1 (O/C Back-Up O/C * ON * LED BO 64 62 2 Yes
Pickup L1)
7163 Backup O/C PICKUP L2 (O/C ouT |* ON * LED BO 64 (63 |2 |Yes
Pickup L2)
7164 Backup O/C PICKUP L3 (O/C ouT |* ON * LED BO 64 (64 |2 |Yes
Pickup L3)
7165 Backup O/C PICKUP EARTH ouT |* ON * LED BO 64 65 2 Yes
(O/C Pickup E)
7171 Backup O/C Pickup - Only p O/C ouT |* ON * |LED BO 64 |71 |2 |No
EARTH (O/C PU only E)
7172 Backup O/C Picku| ack-Up O/C ouT |* ON * LED BO 64 (72 |2 No
(O/C PU 1p. L1
7173 Backup O/C P Back-Up O/C ouT |* ON * LED BO 64 |73 |2 No
Pickup L1
7174 Backup O/C Pi Back-Up O/C ouT |* ON * LED BO 64 74 2 No
(O/C PU 1p. L2)
7175 Backup O/C Pickup L2E (O/C Back-Up O/C ouT |* ON * LED BO 64 |75 |2 No
Pickup L2E)
7176 Bagkup O/C P@up L12 (O/C Back-Up O/C ouT |* ON * LED BO 64 |76 |2 No
i L12)
7177 /C Pickup L12E (O/C Back-Up O/C ouT | * ON * LED BO 64 7 2 No
2E)
p O/C Pickup - Only L3 Back-Up O/C ouT |* ON * LED BO 64 |78 |2 No
(O/C PU 1p. L3)
717 ackup O/C Pickup L3E (O/C Back-Up O/C ouT |* ON * LED BO 64 |79 |2 No
Pickup L3E)
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No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-108
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7180 Backup O/C Pickup L31 (O/C Back-Up O/C OouT |* ON * LED BO 64 |80 |2 No
Pickup L31)
7181 Backup O/C Pickup L31E (O/C Back-Up O/C ouT |* ON * LED BO 64 81 2 No
Pickup L31E)
7182 Backup O/C Pickup L23 (O/C Back-Up O/C ouT |* ON * LED BO 64 |82 |2 No
Pickup L23)
7183 Backup O/C Pickup L23E (O/C | Back-Up O/C OouT |* ON * LED BO 64 |83 |2 No
Pickup L23E)
7184 Backup O/C Pickup L123 (O/C Back-Up O/C ouT |* ON * LEB. BO 64 84 2 No
Pickup L123)
7185 Backup O/C Pickup L123E (O/C | Back-Up O/C ouT |* ON * LED BO 64 |8 |2 No
PickupL123E)
7191 Backup O/C Pickup I>> (O/C Back-Up O/C OouT |* ON * CED BO 64 (91 |2 Yes
PICKUP I>>)
7192 Backup O/C Pickup I> (O/C Back-Up O/C ouT |* ON 3 LED BO 64 92 2 Yes
PICKUP I>)
7193 Backup O/C Pickup Ip (O/C Back-Up O/C ouT |* ON * LED BO 64 |93 |2 Yes
PICKUP Ip)
7201 O/C I-STUB Pickup (I-STUB Back-Up O/C ouT |* ON * LED BO 64 101 |2 Yes
PICKUP) OFF
7211 Backup O/C General TRIP Back-Up O/C OUT g * * LED BO
command (O/C TRIP)
7212 Backup O/C TRIP - Only L1 (O/C | Back-Up O/C QUTY (¥ ON * LED BO 64 |112 |2 No
TRIP 1p.L1)
7213 Backup O/C TRIP - Only L2 (O/C | Back-Up O/C QuUT |* ON * LED BO 64 |113 |2 No
TRIP 1p.L2)
7214 Backup O/C TRIP - Only L3 (O/C | Back-Up O/C our |* ON * LED BO 64 114 |2 No
TRIP 1p.L3)
7215 Backup O/C TRIP Phases L123 | Back-Up/O/C, ouT |* ON * LED BO 64 |115 |2 No
(O/C TRIP L123)
7221 Backup O/C TRIP I>> (O/C TRIP | Bagk-Up OIC OouT |* ON * LED BO 64 121 |2 No
1>>)
7222 Backup O/C TRIP I> (O/C TRIP _{ Back-Up'O/C ouT |* ON * LED BO 64 122 (2 No
1>)
7223 Backup O/C TRIP Ip (O/CRRIP “fiBack-Up O/C OuUT |* ON * | LED BO 64 [123 |2 |[No
Ip)
7235 O/C I-STUB TRIP (I-STUB TRIP) {"Back-Up O/C ouT |* ON * LED BO 64 135 (2 No
7325 CB1-TEST TRIP command - Testing OUT |ON |[* * LED BO 153 |25 1 Yes
Only L1 (CB1-TESTip. 1) OFF
7326 CB1-TEST TRIR commafd - Testing OUT |ON |[* * LED BO 153 | 26 1 Yes
Only L2 (CB1-TESTtrip L2) OFF
7327 CB1-TEST TRIR)¢ommand - Testing OUT [ON [* * LED BO 153 |27 |1 |Yes
Onlyfl'3 (CB&-TESTirip L3) OFF
7328 CBIsEEST TRIRP€ommand L123 | Testing OuUT |ON |* * LED BO 153 |28 1 Yes
(CB1-TESTtripd23) OFF
7329 CB1-TEST €LOSE command Testing OUT |ON |[* * LED BO 153 |29 1 Yes
(CB1-TEST close) OFF
7345 CB-TEST is in progress (CB- Testing OuUT |ON |* * LED BO 153 |45 |1 Yes
TEST running) OFF
7346 CB-TEST canceled due to Power | Testing OUT_|ON |[*
Sys. Fault (CB-TSTstop FLT.) Ev
7347 CB-TEST canceled due to CB Testing OUT_|ON |*
already OPEN (CB-TSTstop Ev
OPEN)
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No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-103
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7348 CB-TEST canceled due to CB Testing OUT_ |ON |*
was NOT READY (CB-TSTstop Ev
NOTr)
7349 CB-TEST canceled due to CB Testing OUT_ |ON
stayed CLOSED (CB-TSTstop Ev
CLOS)
7350 CB-TEST was successful (CB- | Testing OUT_ |ON
TST .OK)) Ev
10201 >BLOCK Uph-e>(>) Overvolt. Voltage Prot. SP *
(phase-earth) (>Uph-e>(>) BLK)
10202 >BLOCK Uph-ph>(>) Overvolt Voltage Prot. SP *
(phase-phase) (>Uph-ph>(>)
BLK)
10203 >BLOCK 3U0>(>) Overvolt. (zero | Voltage Prot. SP *
sequence) (>3U0>(>) BLK)
10204 >BLOCK U1>(>) Overvolt. (posi- | Voltage Prot. SP *
tive seq.) (>U1>(>) BLK)
10205 >BLOCK U2>(>) Overvolt. (nega- | Voltage Prot. SP *
tive seq.) (>U2>(>) BLK)
10206 >BLOCK Uph-e<(<) Undervolt Voltage Prot. SP *
(phase-earth) (>Uph-e<(<) BLK)
10207 >BLOCK Uphph<(<) Undervolt | Voltage Prot. SP *
(phase-phase) (>Uphph<(<)
BLK)
10208 >BLOCK U1<(<) Undervolt (posi- | Voltage Prot. SP,
tive seq.) (>U1<(<) BLK)
10215 Uph-e>(>) Overvolt. is switched | Voltage Prot. T * * LED BO 73 |15 |1 Yes
OFF (Uph-e>(>) OFF)
10216 Uph-e>(>) Overvolt.is BLOCKED | Voltage Prot. ON * LED BO 73 |16 |1 Yes
(Uph-e>(>) BLK) FF | OFF
10217 Uph-ph>(>) Overvolt. is switched | Voltage Prot. ON |* * LED BO 73 |17 |1 Yes
OFF (Uph-ph>(>) OFF) OFF
10218 Uph-ph>(>) Overvolt. is UT |ON [ON * LED BO 73 |18 |1 Yes
BLOCKED (Uph-ph>(>) BLK) OFF | OFF
10219 3U0>(>) Overvolt. is switched OUT |ON |* * LED BO 73 (19 |1 |Yes
OFF (3U0>(>) OFF) OFF
10220 3U0>(>) Overvolt. is BLOCKED OUT |ON |ON * LED BO 73 (20 |1 |Yes
(3U0>(>) BLK) OFF | OFF
10221 U1>(>) Overvolt. is switched OF OUT |ON |[* * LED BO 73 |21 |1 Yes
(U1>(>) OFF) OFF
10222 U1>(>) Overvolt. is BLO OUT |ON |ON * LED BO 73 (22 |1 |Yes
(U1>(>) BLK) OFF | OFF
10223 U2>(>) Overvo| Voltage Prot. OuUT |ON |* * LED BO 73 |23 |1 Yes
(U2>(>) OFF, OFF
10224 U2>(>) Ove Voltage Prot. OUT |ON |[ON * LED BO 73 |24 |1 Yes
(U2>(>) BLK) OFF | OFF
10225 Uph-e<(<) Undervolt:is switched | Voltage Prot. OUT [(ON |* * LED BO 73 |25 |1 Yes
OFF (Uph-e<(<) OFF) OFF
10226 Uph-e<(<) Undﬁvolt. is Voltage Prot. OUT |[ON |ON * LED BO 73 (26 |1 Yes
BLQCKED (Uph-e<(<) BLK) OFF | OFF
10227 <(<) Undervolt. is Voltage Prot. OUT |ON |[* * LED BO 73 |27 |1 Yes
OFF (Uph-ph<(<) OFF) OFF
10228 h<(<) Undervolt. is Voltage Prot. OUT |ON [ON * LED BO 73 28 1 Yes
KED (Uph-ph<(<) BLK) OFF | OFF
10 U1<(<) Undervolt. is switched Voltage Prot. OUT |ON |[* * LED BO 73 (29 |1 Yes
FF (U1<(<) OFF) OFF
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10230 U1<(<) Undervolt. is BLOCKED | Voltage Prot. OUT |[ON |ON * LED BO 3 (30 |1 Yes
(U1<(<) BLK) OFF | OFF
10231 Over-/Under-Voltage protectionis | Voltage Prot. OUT |ON |* * LED 3 |31 |1 Yes
ACTIVE (U</> ACTIVE) OFF
10240 Uph-e> Pickup (Uph-e> Pickup) | Voltage Prot. OouT |* ON * LED 73 |40 |2 |Yes
OFF
10241 Uph-e>> Pickup (Uph-e>> Voltage Prot. ouT |* ON * LED 73 |41 |2 Yes
Pickup)
10242 Uph-e>(>) Pickup L1 (Uph-e>(>) | Voltage Prot. BO 73 |42 |2 Yes
PUL1)
10243 Uph-e>(>) Pickup L2 (Uph-e>(>) | Voltage Prot. BO 73 |43 |2 Yes
PU L2)
10244 Uph-e>(>) Pickup L3 (Uph-e>(>) | Voltage Prot. BO 73 |44 |2 Yes
PU L3)
10245 Uph-e> TimeOut (Uph-e> Time- | Voltage Prot. BO
Out)
10246 Uph-e>> TimeOut (Uph-e>> Tim- | Voltage Prot. BO
eOut)
10247 Uph-e>(>) TRIP command (Uph- | Voltage Prot. BO 73 |47 |2 Yes
e>(>) TRIP)
10248 Uph-e> Pickup L1 (Uph-e> PU Voltage Prot. BO
L1)
10249 Uph-e> Pickup L2 (Uph-e> PU | Voltage Prot. BO
L2)
10250 Uph-e> Pickup L3 (Uph-e> PU Voltage Prot. T |* * * LED BO
L3)
10251 Uph-e>> Pickup L1 (Uph-e>> PU | Voltage Prot. * * * LED BO
L1)
10252 Uph-e>> Pickup L2 (Uph-e>> PU OouT |* * * LED BO
L2)
10253 Uph-e>> Pickup L3 (Uph-e>> PU ouT |* * * LED BO
L3) @
10255 Uph-ph> Pickup (Uphph> Pickup, ouT |[* ON * LED BO 73 |55 |2 |Yes
OFF
10256 Uph-ph>> Pickup (Uphp OouT |* ON * LED BO 73 |56 |2 Yes
Pickup) OFF
10257 Uph-ph>(>) Pickup L1- oltage Prot. ouT |* ON * LED BO 73 |57 |2 Yes
ph>(>)PU L12) OFF
10258 Uph-ph>(>) Picku Voltage Prot. ouT |* ON * LED BO 73 58 2 Yes
ph>(>)PU L23) OFF
10259 Uph-ph>( ick Uph- | Voltage Prot. ouT |* ON * LED BO 73 |59 |2 Yes
ph>(>)PU L OFF
10260 Up hph> Time- | Voltage Prot. ouT |* * * LED BO
O
10261 Uph-p ut (Uphph>> Voltage Prot. ouT |* * * LED BO
TimeOut
10262 Uph-ph>(>) TRIP command (Up- | Voltage Prot. ouT |* ON * LED BO 73 |62 |2 Yes
hph>(>) TRIP)
Uph—;ﬁ> Pickup L1-L2 (Uphph> | Voltage Prot. OouT |* * * LED BO
PUL12)
Uph-ph> Pickup L2-L3 (Uphph> | Voltage Prot. ouT |* * * LED BO
U L23)
Uph-ph> Pickup L3-L1 (Uphph> | Voltage Prot. ouT |* * * LED BO
PU L31)
Uph-ph>> Pickup L1-L2 (Uph- Voltage Prot. ouT |* * * LED BO
ph>> PU L12)
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10267 Uph-ph>> Pickup L2-L3 (Uph- Voltage Prot. ouT |* * * LED BO
ph>> PU L23)
10268 Uph-ph>> Pickup L3-L1 (Uph- Voltage Prot. ouT |*
ph>> PU L31)
10270 3U0> Pickup (3U0> Pickup) Voltage Prot. ouT |* 2 Yes
10271 3U0>> Pickup (3U0>> Pickup) Voltage Prot. ouT |* 2 Yes
10272 3U0> TimeOut (3U0> TimeOut) | Voltage Prot. ouT |*
10273 3U0>> TimeOut (3U0>> Time- Voltage Prot. ouT | *
Out)
10274 3U0>(>) TRIP command Voltage Prot. ouT |* 2 Yes
(3U0>(>) TRIP)
10280 U1> Pickup (U1> Pickup) Voltage Prot. ouT |* 2 Yes
10281 U1>> Pickup (U1>> Pickup) Voltage Prot. ouT |* 2 Yes
10282 U1> TimeOut (U1> TimeOut) Voltage Prot. ouT |*
10283 U1>> TimeOut (U1>> TimeOut) | Voltage Prot. ouT |[*
10284 U1>(>) TRIP command (U1>(>) | Voltage Prot. ouT |* 2 Yes
TRIP)
10290 U2> Pickup (U2> Pickup) Voltage Prot. ouT 2 Yes
10291 U2>> Pickup (U2>> Pickup) Voltage Prot. 2 Yes
OFF
10292 U2> TimeOut (U2> TimeOut) Voltage Prot. * * LED BO
10293 U2>> TimeOut (U2>> TimeOut) | Voltage Prot. * * LED BO
10294 U2>(>) TRIP command (U2>(>) | Voltage Prot. ON * LED BO 73 |94 |2 Yes
TRIP)
10300 U1< Pickup (Ul< Pickup) Voltage Pro * ON * LED BO 73 |100 |2 Yes
OFF
10301 Ul<< Pickup (U1<< Pickup) ouT |* ON * | LED BO 73 |101 |2 |Yes
OFF
10302 U1< TimeOut (U1< TimeOut) ouT |* * * LED BO
10303 Ul<< TimeOut (Ul<< TimeOut) ouT |* * * LED BO
10304 U1<(<) TRIP command (U1<(<) ouT |* ON * LED BO 73 104 |2 |Yes
TRIP)
10310 Uph-e< Pickup (Uph-e< Pig ouT |* ON * | LED BO 73 |110 |2 |Yes
OFF
10311 Uph-e<< Pickup (Up oltage Prot. ouT |[* ON * LED BO 73 (111 |2 Yes
Pickup) OFF
10312 Uph-e<(<) Pi Voltage Prot. ouT |* ON * LED BO 73 |112 |2 |Yes
PU L1) OFF
10313 Uph-e<(<) Pickup ph-e<(<) | Voltage Prot. ouT |* ON * LED BO 73 |113 |2 Yes
PUL2) OFF
10314 Uph-e<(<) Pickup L3 (Uph-e<(<) | Voltage Prot. ouT |(* ON * LED BO 73 (114 |2 Yes
PU L3) OFF
10315 < TimeOut (Uph-e< Time- | Voltage Prot. ouT |* * * LED BO
10316 ;TimeOut (Uph-e<< Tim- | Voltage Prot. ouT |* * * LED BO
Uph-e<(<) TRIP command (Uph- | Voltage Prot. ouT |* ON * LED BO 73 |117 |2 Yes
<(<) TRIP)
ph-e< Pickup L1 (Uph-e< PU Voltage Prot. ouT |* * * LED BO
L1)
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10319 Uph-e< Pickup L2 (Uph-e< PU Voltage Prot. ouT |* * * LED BO
L2)
10320 Uph-e< Pickup L3 (Uph-e< PU Voltage Prot. OuT |* * * LED
L3)
10321 Uph-e<< Pickup L1 (Uph-e<< PU | Voltage Prot. ouT |* * * LED
L1)
10322 Uph-e<< Pickup L2 (Uph-e<< PU | Voltage Prot. ouT |* * * LED
L2)
10323 Uph-e<< Pickup L3 (Uph-e<< PU | Voltage Prot. BO
L3)
10325 Uph-ph< Pickup (Uph-ph< Voltage Prot. BO 73 |125 |2 Yes
Pickup)
10326 Uph-ph<< Pickup (Uph-ph<< Voltage Prot. BO 73 |126 |2 Yes
Pickup)
10327 Uphph<(<) Pickup L1-L2 (Uph- | Voltage Prot. BO 73 |127 |2 Yes
ph<(<)PU L12)
10328 Uphph<(<) Pickup L2-L3 (Uph- | Voltage Prot. BO 73 |128 |2 Yes
ph<(<)PU L23)
10329 Uphph<(<) Pickup L3-L1 (Uph- | Voltage Prot. BO 73 |129 |2 Yes
ph<(<)PU L31)
10330 Uphph< TimeOut (Uphph< Time- | Voltage Prot. BO
Out)
10331 Uphph<< TimeOut (Uphph<< Voltage Prot. BO
TimeOut)
10332 Uphph<(<) TRIP command (Uph- | Voltage Prot. T |* ON * LED BO 73 |132 |2 Yes
ph<(<) TRIP)
10333 Uph-ph< Pickup L1-L2 (Uphph< | Voltage Prot. * * * LED BO
PU L12)
10334 Uph-ph< Pickup L2-L3 (Uphph< ouT |* * * LED BO
PU L23)
10335 Uph-ph< Pickup L3-L1 (Uphph< ouT |* * * |LED BO
PU L31) &
10336 Uph-ph<< Pickup L1-L2 (Uph- ouUT |* * * |LED BO
ph<< PU L12)
10337 Uph-ph<< Pickup L2-L3 ( ltage Prot. ouT |* * * LED BO
ph<< PU L23)
10338 Uph-ph<< Pickup L3-L h- oltage Prot. ouT |* * * LED BO
ph<< PU L31)
30053 Fault recording is Osc. Fault Rec. ouT |* * * LED BO
rec. run.)
31000 QO opera ou Control Device Vi
31001 Control Device \
31002 Control Device VI
31008 Q8 operationcounter= (Q8 Control Device \
OpCnt=)
3100 Q9 oygwationcounterz (Q9 Control Device VI
OpCnt=)
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A.9 Group Alarms

No. Description Function No. Description
140 Error Sum Alarm 144 Error 5V
181 Error A/D-conv.
192 ErrorlA/5Awrong
194 Error neutralCT ®
160 Alarm Sum Event 162 Failure X |
163 Fail | balan
165 Fail = -
167 Fail U balai
168 Fail Y a
169
170
171
177
183
184
185
186 Error Board 4
187 Error Board 5
188 Error Board 6
189 Error Board 7
193 Alarm adjustm.
361 >FAIL:Feeder VT
161 Fail | Superv. 162 \ Failure Z |
16 Fail | balance
164 Fail U Superv. 6 Fail £ U Ph-E
7 Fail U balance
8 Fail U absent
L 4 \< ,
L 4
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Measured Values

A.10 Measured Values

No. Description Function IEC 60870-5-103 Configu e in/Matrix
3 > |»
S 2 © o
2 % .;; g é 6] § ';ﬂl
> 8 g I 'g G s =
£ § |8 o £ |8
g | § |2
£
601 IL1(IL1 =) Measurement 94 148 No 9 CFC CD DD
134 124 No
602 1L2 (IL2 =) Measurement 94 148 No 9 CFC CD DD
134 124 No
603 1L3(IL3 =) Measurement 94 148 No CFC CD DD
134 124
610 310 (zero sequence) (310 =) Measurement 134 14 CFC CD DD
619 11 (positive sequence) (11 =) Measurement - - CFC CD DD
620 12 (negative sequence) (12 =) Measurement - - CFC CD DD
621 U L1-E (UL1E=) Measurement 94 9 4 CFC CD DD
9 4
622 U L2-E (UL2E=) Measurement 9 5 CFC CD DD
No 9 5
623 U L3-E (UL3E=) Measurement No 9 6 CFC CD DD
No 9 6
624 U L12 (UL12=) No 9 10 CFC CD DD
625 U L23 (UL23=) No 9 11 CFC |cD DD
626 U L31 (UL31=) No 9 12 CFC |cD DD
627 Uen (Uen =) No 9 1 CFC CD DD
631 3U0 (zero sequence) (3U0 =) - - - - CFC CD DD
632 Measured value Usy2 (Usy2=) - - - - - CFC CD DD
633 Ux (separate VT) (Ux =) ent - - - - - CFC CD DD
634 U1 (positive sequence) (U1 =) - - - - - CFC CD DD
635 U2 (negative sequence) (U2 =)y pasurement - - - - - CFC CD DD
636 Measured value U-diff (Usyl- Us; easurement 130 1 No 9 2 CFC CD DD
637 Measured value Usyl (Usyl=) Measurement 130 1 No 9 3 CFC CD DD
638 Measured value Usy?2 (Us - Measurement 130 1 No 9 1 CFC CD DD
641 P (active power) (P =) Measurement 94 148 No 9 7 CFC CD DD
134 124 No 9 7
642 Q (reactive power Measurement 94 148 No 9 8 CFC CD DD
134 124 No 9 8
643 Power Measurement 134 124 No 9 13 CFC CD DD
644 Freq Measurement 94 148 No 9 9 CFC CD DD
134 124 No 9 9
645 S (appa Measurement - - - - - CFC CD DD
646 Frequency fsy2 (F-sy2 =) Measurement 130 1 No 9 4 CFC CD DD
647 Frequency difference (F-diff=) Measurement 130 1 No 9 5 CFC CD DD
648 Angle.iﬁerence (p-diff=) Measurement 130 1 No 9 6 CFC CD DD
Frequency fsyl (F-syl =) Measurement 130 1 No 9 7 CFC CD DD
0 (zero sequence) (U0 =) Measurement 134 118 No 9 2 CFC CD DD
Pulsed Energy Wp (active) (Wp(puls)) Energy 133 55 No 205 - CFC CD DD
Pulsed Energy Wq (reactive) (Wq(puls)) Energy 133 56 No 205 - CFC CD DD
Wp Forward (Wp+=) Energy 133 51 No 205 - CFC CD DD
Wq Forward (Wq+=) Energy 133 52 No 205 - CFC CD DD
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Appendix
A.10 Measured Values

No. Description Function IEC 60870-5-103 Configurable in Matrix
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928 Wop Reverse (Wp-=) Energy 133 53 No 205 - CFC CD 23
929 Wq Reverse (Wg-=) Energy 133 54 No 205 - CFC CD DD
L 4 \< ’
L 4
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O
Glossary O

L 4

The buffer battery ensures that specified data areas, flags, timers and countersN% retentively.

Bay controllers

Battery

Bay controllers are devices with control and monitoring functions witho otective functions.

Bit pattern indication Q

Bit pattern indication is a processing function by means of which i f digital process information applying
across several inputs can be detected together in parallel ro d further. The bit pattern length can be
specified as 1, 2, 3 or 4 bytes.

BP_xx

— Bit pattern indication (Bitstring Of x Bit), x desi&& length in bits (8, 16, 24 or 32 bits).

C_Xxx @
Command without feedback Q

CF_xx
Command with feedback @
CFC ¢ O

Continuous Funct@C is a graphical editor with which a program can be created and configured by
ks.

using ready-made

CFC blocks

BIock@ the user program delimited by their function, their structure or their purpose.

n

A rapidlydntermittent input (for example, due to a relay contact fault) is switched off after a configurable moni-
toring time and can thus not generate any further signal changes. The function prevents overloading of the
system when a fault arises.

C ination devices

Combination devices are bay devices with protection functions and a control display.
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Combination matrix

From DIGSI V4.6 onward, up to 32 compatible SIPROTEC 4 devices can communicate with one another in a
Inter Relay Communication combination (IRC combination). Which device exchanges which information is

defined with the help of the combination matrix. O

Communication branch

A communications branch corresponds to the configuration of 1 to n users that communicate by meansfef a
common bus.

Communication reference CR \

The communication reference describes the type and version of a station in commur‘%‘/ PROFIBUS.

Component view

In addition to a topological view, SIMATIC Manager offers you a component vie e component view does
not offer any overview of the hierarchy of a project. It does, however, provide verview of all the SIPROTEC
4 devices within a project.

COMTRADE
Common Format for Transient Data Exchange, format for ords.

Container K
If an object can contain other objects, it is called a cant The object Folder is an example of such a con-
tainer.

Control display \
The display which is displayed on devic i rge (graphic) display after you have pressed the control key
is called the control display. It contains gear that can be controlled in the feeder with status display.
It is used to perform switching oper, S. ining this display is part of the configuration.

L 4

Data pane \
— The right-hand area o% t window displays the contents of the area selected in the — navigation

window, for example indieatio easured values, etc. of the information lists or the function selection for the
device configuration.

DCF77 @

transmitt flingen near Frankfurt/Main. The emitted time signal can be received within a radius of
from Frankfurt/Main.

Device con

Component View, all SIPROTEC 4 devices are assigned to an object of type Device container. This
ject is a special object of DIGSI Manager. However, since there is no component view in DIGSI Manager,
s object only becomes visible in conjunction with STEP 7.
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Double command

ON/OFF) and 2 undefined states (for example intermediate positions)

Double-point indication O

Double-point indications are items of process information which indicate 4 process states at 2 inputs: 2 defined
(for example ON/OFF) and 2 undefined states (for example intermediate positions). Y 4

Double commands are process outputs which indicate 4 process states at 2 outputs: 2 defined (for e@

DP

— Double-point indication &

— Double point indication, intermediate position 00

Drag and drop

Copying, moving and linking function, used at graphics u nter . Objects are selected with the mouse,
held and moved from one data area to another.

Earth
The conductive earth whose electric potential caﬁ ual to zero at every point. In the area of earth elec-

trodes the earth can have a potential deviatin 0. The term "Earth reference plane" is often used for
this state.

Earth (verb)

This term means that a conductvNZnnected via an earthing system to the — earth.

Earthing is the total of all m@d measures used for earthing.

Electromagnetic compatibil%‘\

Electromagnetic ity (EMC) is the ability of an electrical apparatus to function fault-free in a specified
environment without ifffluencing the environment unduly.

Earthing

EMC

Iec&netic compatibility
ESD protection

ESD protection is the total of all the means and measures used to protect electrostatic sensitive devices.

L 4
E
External bit pattern indication via an ETHERNET connection, device-specific — Bit pattern indication
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ExC
External command without feedback via an ETHERNET connection, device-specific O
ExCF ‘ )
External command with feedback via an ETHERNET connection, device-specific
ExDP *
External double point indication via an ETHERNET connection, device-specific — Dox@caﬁon
ExDP_]

External double point indication via an ETHERNET connection, intermediate posi 0 vice-specific —
Double point indication

EXMV Q

External metered value via an ETHERNET connection, device-specifi

ExSI
External single point indication via an ETHERNET conne%l pecific — Single point indication

ExSI_F \

External single point indication via an ETHERNET c@n , device-specific — Transient information, —
Single point indication

Field devices \e
Generic term for all devices assigned t ie vel: Protection devices, combination devices, bay control-
lers.

Floating *
— Without electrical connecti ha Earth.

FMS communication branch \

Within an FMS co ion branch, the users communicate on the basis of the PROFIBUS FMS protocol
via a PROFIBUS %\Nork.

N

used to create the hierarchical structure of a project.

Folder

General interrogatiog (Gl)

ring the system start-up the state of all the process inputs, of the status and of the fault image is sampled.
information is used to update the system-end process image. The current process state can also be
mpled after a data loss by means of a Gl.
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GOOSE message

controlled via the Ethernet communication system. They serve for direct information exchange among

GOOSE messages (Generic Object Oriented Substation Event) are data packets which are transferr-
relays. This mechanism implements cross-communication between bay units.

GPS

Global Positioning System. Satellites with atomic clocks on board orbit the earth twice a day on different paths
in approx. 20,000 km. They transmit signals which also contain the GPS universal ti he GPS receiver de-
termines its own position from the signals received. From its position it can derive th ime of a satellite
signal and thus correct the transmitted GPS universal time. \

Hierarchy level @

Within a structure with higher-level and lower-level objects a hierarchy level is a'centainer of equivalent objects.

HV field description

The HV project description file contains details of fields which e
mation of each field is stored in a HV field description file {With
allocated such a HV field description file by a reference to

odPara-project. The actual field infor-
V project description file, each field is

HV project description x
All the data is exported once the configuration an ral rization of PCUs and sub-modules using ModPara
has been completed. This data is split up into eralyfiles. One file contains details about the fundamental
project structure. This also includes, for exan%mation detailing which fields exist in this project. This file

is called a HV project description file.

ID
Internal double point indication bleypoint indication

L 4
Internal double point in % ermediate position 00 — Double point indication

International Electrotéchnical Commission, international standardisation body

IEC address @

in an bus a unique IEC address has to be assigned to each SIPROTEC 4 device. A total of 254 IEC
es are available for each IEC bus.

IEC communication branch

Within an IEC communication branch the users communicate on the basis of the IEC60-870-5-103 protocol via
an IEC bus.
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IEC61850

interoperability of devices from different manufacturers on the station bus. An Ethernet network is used for dat

transfer. O

Initialization string

International communication standard for communication in substations. The objective of this standard is theO

An initialization string comprises a range of modem-specific commands. These are transmitted to the médem
within the framework of modem initialization. The commands can, for example, force specifi ttings for the

modem. \
Inter relay communication
— IRC combination 0

IRC combination
Inter Relay Communication, IRC, is used for directly exchanging process.in ation between SIPROTEC 4

IRIG-B

IS_F

Internal indication transient — Transier@tion, — Single point indication

ISO 9001 ¢
The ISO 9000 ff range of sta@ﬁnes measures used to assure the quality of a product from the devel-

stage.

opment stage to the man%
Link address O

The link address the address of a V3/V2 device.

List view \

ection of the project window displays the names and icons of objects which represent the
contents of a centainer selected in the tree view. Because they are displayed in the form of a list, this area is
called the list view.

L 4

imit value
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LvU

Master

Metered value

MLFB

Limit value, user-defined O

Masters may send data to other users and request data from other users. DIGSI operates as a ma:

L 4

Metered values are a processing function with which the total number of discrete, si nts (counting
pulses) is determined for a period, usually as an integrated value. In power supp m es the electrical

work is usually recorded as a metered value (energy purchase/supply, energy@ tion).

MLFB is the abbreviation for "MaschinenLesbare FabrikateBezeichn Qe-readable product designa-
tion). This is the equivalent of an order number. The type and versigh of PROTEC 4 device are coded in
the order number.

Modem connection

This object type contains information on both partner odem connection, the local modem and the remote

Modem profile

' <

A modem profile consists of the name of the profil odem driver and may also comprise several initialization
commands and a user address. You caf’create ral modem profiles for one physical modem. To do so you
need to link various initialization com @ or user addresses to a modem driver and its properties and save

them under different names. \

Modems @
Modem profiles for a mode nn n are stored in this object type.
L 4
MV \
Measured value \
MVMV ()
Metered v h is formed from the measured value
MVT \
M redvalue with time
MVU
L 4
Measured value, user-defined
ion pane
The left pane of the project window displays the names and symbols of all containers of a project in the form
of a folder tree.
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Object
Each element of a project structure is called an object in DIGSI. O

Object properties

Each object has properties. These might be general properties that are common to several objects. An obj
can also have specific properties.

4
Off-line %
In offline mode a connection to a SIPROTEC 4 device is not required. You work with dN e stored in
files. @
Ol_F
Output Indication Transient — Transient information
On-line Q
When working in online mode, there is a physical connection to P 4 device. This connection can
be implemented as a direct connection, as a modem connection OFIBUS FMS connection.

ouT \
Output indication K
Parameter set @

The parameter set is the set of all paramet an be set for a SIPROTEC 4 device.

Phone book \

User addresses for a modem connection 9 aved in this object type.

PMV . ()
Pulse metered value \K\

Devices with a pr interface allow direct communication with SICAM HV modules. The process bus
e d i

Process bus

interface is equipp an Ethernet module.

PROFIBUS
PROcess Fleld BUS, the German process and field bus standard, as specified in the standard EN 50170,
Volume 2, P IBUS. It defines the functional, electrical, and mechanical properties for a bit-serial field bus.
L 4

PROFIBUS address

in a PROFIBUS network a uniqgue PROFIBUS address has to be assigned to each SIPROTEC 4 device.
total of 254 PROFIBUS addresses are available for each PROFIBUS network.
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Project

number of objects which are integrated in a hierarchical structure. Physically, a project consists of a num

directories and files containing project data. O

Protection devices

Content-wise, a project is the image of a real power supply system. Graphically, a project is represer:‘

All devices with a protective function and no control display. Y 4

Reorganizing \%
Frequent addition and deletion of objects results in memory areas that can no | bewsed. By reorganizing
projects, you can release these memory areas again. However, a cleanup alsg r ns the VD addresses.

The consequence is that all SIPROTEC 4 devices have to be reinitialize%
RIO file
Relay data Interchange format by Omicron.

RSxxx-interface
Serial interfaces RS232, RS422/485

SCADA Interface
Rear serial interface on the devices for connecti control system via IEC or PROFIBUS.

Service port

Rear serial interface on the devic\ necting DIGSI (for example, via modem).

or, in some cases, diregtly vice.

— Single point ib&

SI_F
— Sin indication transient — Transient information, — Single point indication

Setting parameters m
General term for all adjustn;O to the device. Parameterization jobs are executed by means of DIGSI
the

SICAM SA

Modu structured station control system, based on the substation controller - SICAM SC and the SICAM
WInCC operator control and monitoring system.

L 4
Sl C
Substation Controller. Modularly structured substation control system, based on the SIMATIC M7 automation
system.
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SICAM WinCC

sualizes alarms, interrupts and indications, archives the network data, offers the possibility of intervening ma

The SICAM WiInCC operator control and monitoring system displays the state of your network graphically, VO
ually in the process and manages the system rights of the individual employee.

Single command

Single commands are process outputs which indicate 2 process states (for example, ON/OFF) at one olitput.

one output.

Single point indication x@
Single indications are items of process information which indicate 2 process states (fm , ON/OFF) at

SIPROTEC

The registered trademark SIPROTEC is used for devices implemented on_systemybase V4.

SIPROTEC 4 device

This object type represents a real SIPROTEC 4 device with all the lues and process data it contains.
SIPROTEC 4 variant

may well differ from the device data of the original obj er, all variants derived from the original object
have the same VD address as the original object. For t son they always correspond to the same real
SIPROTEC 4 device as the original object. O of SIPROTEC 4 variant have a variety of uses, such
as documenting different operating states ering parameter settings of a SIPROTEC 4 device.

Slave \

A slave may only exchange data with @ﬂer being prompted to do so by the master. SIPROTEC 4

devices operate as slaves.
L 4 \

Time stamp

Time stamp is the assign% e real time to a process event.

Topological view

This object type represents a variant of an object of typeﬁ C 4 device. The device data of this variant
Vi

DIGSI Manager al isplays a project in the topological view. This shows the hierarchical structure of a
project with allfava bjects.

Transformer Tap |

Transformer indication is a processing function on the DI by means of which the tap of the transformer tap
changer can be detected together in parallel and processed further.
L 4

Transientinf ation

transient information is a brief transient — single-point indication at which only the coming of the process
nal is detected and processed immediately.
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Tree view

of a folder tree. This area is called the tree view.

TxTap 0

— Transformer Tap Indication

The left pane of the project window displays the names and symbols of all containers of a project in t@

L 4
User address %
A user address comprises the name of the user, the national code, the area codN er-specific phone
number. @

Users
From DIGSI V4.6 onward , up to 32 compatible SIPROTEC 4 devices c nicate with one another in an
Inter Relay Communication combination. The individual participating dev are called users.

VD
A VD (Virtual Device) includes all communication objects al irproperties and states that are used by a
communication user through services. A VD can be ical device, a module of a device or a software
module.

VD address

A VFD (Virtual Field Device) in ommunication objects and their properties and states that are used
by a communication user th

L 4

o>
&

L 4

VFD \
(o]
h ces.
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Index
A Measuring the Operating Time 224
Position Detection 152
Acknowledgement of commands 177 Test Programs 161
Adaptive Dead Time 240 Tripping Test 226
Adaptive Dead Time (ATD) 58 Circuit breaker
ADC Offset 132 Closing time 33
Alternating Voltage 231 Fault 123
Analogue Inputs 230 Position logic 152
Asymmetrical measuring voltage failure 143 Test 33
Auto-reclosure Circuit breaker auxiliaryjcontaets 116
Multiple 49 Circuit Breaker Failure Protection 114, 253
Automatic reclosing commands 167 Circuit breaker failure pretection
Automatic Reclosing Function 43 Circuit breaker menitoring 253
Automatic Reclosure 240 End fault protection 253
Automatic reclosure Initiatigh cohgitions 253
Circuit breaker test 154 Pole dis¢repancy supervision 253
Operating modes 45 Timesn253
Automatic reclosure function Cireuit breaker not operational 128
Circuit breaker auxiliary contacts 47 Ciruit breaker status 37
Single-/ three-pole reclose cycle 48 Climati®Stress Tests 238
Single-pole reclose cycle 48 Closifig check operating modes 85
Three-pole reclose cycle 47 @losing under asynchronous system conditions 87
Auxiliary Functions 163 Closing under synchronous system conditions 86
Auxiliary Voltage 184 Command Execution 172
Auxiliary voltage 230 Command output 177
Command Path 172
Command Processing 171
B Command Task 172
Common phase initiation 117
Back-up Battery 131 Communication 19
Binary Inputs 231 Communication Interfaces 232
Binary Outputs 163 Configuring the automatic reclosing function 57
Breaker failure protection 126 Configuring the functional scope 24
Broken Conductor 134 Connection of the voltages 31
Busbar Tripping 220 Construction 239
Control Logic 175
Control Voltage 188
C Control Voltage for Binary Inputs 184
Control Voltages for Binary Inputs 231
Change of Opegrating Stage 217 Control Voltages of BI1 to BI5 188
Changing Settingroups 181 Counters and memories 166
Check: Cubicle installation 263
Phase Rotationi’221 Cubicle Mounting 204
RS485 Termination 208 Cubicle Mounting Panel Flush Mounting 262
Service interface 207 Current balance supervision 143
Time Synchronisation Interface 209 Current flow monitoring 115
Cheek: System Connections 210 Current inputs 230
€heck: System interface 208 Current Symmetry 133
€hecking:
Operator interface 207
Circuit Breaker
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D I
DC voltage 230 Indications 165, 165
Dead Line Check 240 Information to a Control Centre 164
Dead line check 57 Input/Output board C-1/0-4
Dead-line closing 86 Input/output module
Default Display 164 C-1/0-2 193
Definite time high set current stage 1>> 67 Input/Output Module C-I/0O-11
Delay times for single-stage/two-stage circuit breaker C-l/0-11 197 4
protection 122 Installation: Panel Surface Mounting 2
Deployment Conditions 239 Instantaneous tripping
Dialog Box 216 before automatic reclosure 7]\
Directional Check with Load Current 221 Insulation Test 236
Integrated Display (LCD) 163
Interlocking 173
E Interrupted currents 167
Inverse Current Stage (@ t Protection)
EMC Tests for Interference Emission (Type Test) 237 ANSI Characteristic_ 24
EMC Tests for Interference Immunity (type tests) 236 IEC Character,

EN100-module
Interface Selection 42

&:

End fault protection 70, 124, 128 L

Energy Metering 170

Exchanging Interfaces 185 Limit blocks 258
Limit. er-defined functions 258
Lin

E isation recognition 150
i tact 184

Fault indications 27

Fault Logging 260

Fault Recording 19, 40, 261 \ M

Feedback monitoring 177

Fibre-optic cables 209 Malfunction Reaction 141

Final Preparation of the Device 228 Measured value acquisition

Forced three-pole trip 57 Voltages 133
Function Blocks 256 1 4 Measured Value Capturing
Function Control 150 \ Currents 132
Functional scope 24 K Measured values 67, 254
Fuse Failure Monitor 135, 143 \ Measured Voltage Failure 137
Measured Voltage Failure Monitoring 137
Measured voltage failure monitoring 143
G Mechanical Tests 237
Memory Components 131

General 24 \® Monitoring Function 131
General Diagrams 271 Monitoring Functions 254

General Interrogati Monitoring with one binary input 148

H V'S O
High-curr ments 1,,>>, 31p>> 74 Open Pole Detector 154
Humidi Operating Time of the Circuit Breaker 224

Operational Indications 165
Operational measured values 260
Operator Interface 232

Operator interface
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Check 207
Ordering Information 266
Oscillographic Recording for Test 226
Output Relays 163
Output Relays Binary Outputs 231
Overcurrent stage
3lg> (DT O/C protection) 75
3lgp(inverse time overcurrent protection with ANSI
characteristics) 77
3lgp(inverse time overcurrent protection with IEC
characteristics) 76
I> (definite time) 68
Ip(inverse time overcurrent protection with ANSI
characteristics) 77
Ip(inverse time overcurrent protection with IEC
characteristics) 76
Ip(inverse time) 68
I;n> (DT O/C protection) 75
Overvoltage Protection
Positive Sequence SystemU,; 250
Overvoltage protection
Negative sequence system U, 98, 107, 251
Optional single-phase voltage 251
Phase-earth 106, 250
Phase-phase 97, 106, 250
Positive sequence system U; 107
Positive sequence systemU,; 98
Zero sequence system 107
Zero sequence system 3U, 99, 251

P

Panel flush mounting 263
Panel surface mounting 264
Phase Angle Monitoring 138
Phase-segregated initiation of the Breaker, failure
protection 119
Pickup Logic of the Entire Device %56
Pickup logic/tripping logic 72
Polarity Check
Current Input |, 224
Voltage Inputly, 222
Pole discrepangy supegvision 125, 128
Power Supply’ 230
Power systemidata 1 80
Power System Data2 36

R

Rack,Mounting 204

Rated'Currents 184

Rated frequency 33
Reading/Setting/Resetting 167

Real Time Clock and Buffer Battery 261
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Reclosure

Blocking 46
Reclosure cycle 59, 60, 61
Reduced Dead Time 240
Reduced dead time 57
Reference Voltages 131
Regulations 236
Retrievable Indications 166
Retrieving parameters 170

S

Sampling Frequency 132
Service / modem interfacey 232
Service interface
Check 207
Setting Groups*35
Changebver 181
Settings Group Change Option 35
Single:pale dead time 156
Single-stagelbreaker failure protection 127
Spentaneous Indications 165, 166
stageily,>>> 77
Standard Interlocking 174
Start Test Measurement Recording 227
Statistical Counters 261
Summated current supervision 143
Supply Voltage 230
Switchgear Control 175
Switching
onto a fault 72
Switching (interlocked/non-interlocked) 173
Switching Test of the Configured Operating Equipment
226
Synchronism Check 248
AUMeasurement 248
Synchronism check
Asynchronous power conditions 248
Operating modes 248
Synchronous power conditions 248
Voltages 248
Synchronism conditions for automatic reclosure 89
Synchronism conditions for manual closure and control
command 89
System Interface 233

T

Telegram 260

Temperatures 238

Terminal Assignments 271

Terminating interfaces with bus capability 185
Termination 208

Test in Command Direction 215
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Test Mode 213 V
Test:
Binary Inputs 217 Vibration and Shock Resistance during Stationary
Circuit Breaker Failure Protection 218 Operation 237
Current and Voltage Connection 220 Vibration and Shock Resistance during Transport @
Direction 221 Voltage Inputs 230
Indication Direction 215 Voltage Phase Sequence 135
LEDs 218 Voltage Protection 250
Output Relays 217 Voltage Symmetry 134 L 4
Polarity Check for the Voltage Measuring Input
u, 222
Polarity for the Current Input 1, 224 wW
Signal Transmission (Breaker-failure Protection/Stub-
fault protection) 225 Watchdog 133
Switching States of the Binary Inputs/Outputs 216
Switching the Configured Resources 226
System Interface 214 7
Voltage Transformer Miniature Circuit Breaker 221
Testing: Zero sequence Vo S s for single-phase

Time Synchronisation Interface 213 voltage 101
User-defined Functions 225
Time Overcurrent Protection 241
Time overcurrent protection
Characteristics 241
High set current stages 245
Operating modes 241 K
Overcurrent stages 245
Stub fault protection 247
Time Synchronisation Interface 209, 235
Transfer trip to the remote end circuit breaker 124
Transmission Block 213
Trip Circuit Monitoring 182, 255

Trip command duration 33, 161

Trip Logs 165

Trip-Dependent Indications 27

Tripping Logic of the Entire Device 157 *

Trips 166 \

Two-stage Breaker Failure Protectio &
Type of Commands 171
Type of Contact for Output Relays 6

U \@
Undervoltage Protegfion
Phase-earth 2

Positive Sequence m U, 252
Undervoltage protection

Phase-earth 102,108

Phase-phase 103, 108, 252
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