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Notes on Safety This manual does not constitute a complete catalog of all safety measures required for
operating the respective equipment (module, device), since special operating conditions
may require additional measures. However, it does contain notes which must be adhered
to for your own personal safety and for avoiding property damage. These notes are high-
lighted with a warning triangle and different keywords indicating different degrees of dan-
ger:

Warning
L 4

means that death, severe injury or substantial property damage may occur if the appropri-
ate safety measures are not taken.

Caution

means that minor injury or property damage may occur if the appropri
are not taken.

Qualified Personnel

ice) described in this manual
the safety notes contained
e authorized to commission,
ircuits in accordance with safety

must be performed by qualified personnel only.
in this manual, qualified personnel are those pe
release, ground and tag devices, systems
standards.

Use as Prescribed \

The equipment (device, module) 0 used for any other purposes than those
described in the Catalog and the téchy description. If it is used together with third-party

Correct and safe operati product requires adequate transportation, storage, instal-
lation and mounting

During operation of elec ipment, it is unavoidable that certain parts of this equip-

ment are carrying d 0 rrent. Severe injury or property damage may occur if the

appropriate measures itted:

* Beforem an nections at all, ground the equipment at the PE terminal.

¢ HazArdous\oltages may be present on all switching components connected to the
pow x

. e er the supply voltage has been disconnected, hazardous voltages may still be
en he equipment (capacitor storage).

nt with current transformer circuits may not be operated while open.

alues indicated in the manual or the operating instructions must not be exceeded;
also applies to testing and commissioning.

L 4
Di of liability Copyright
Alth ave carefully checked the contents of this publication Copyright 0 Siemens AG 2000 All Rights Reserved
onformity with the hardware and software described, we cannot This document shall not be transmitted or reproduced, nor shall its
u complete conformity since erorrs cannot be excluded. contents be exploited or disclosed to third persons without prior
e information provided in this manual is checked at regular inter- written consent from Siemens. Infringements shall entitle to dam-
and any corrections which might become necessary are includ- age claims. All rights reserved, in particular in case of a patent grant
e the next releases. Any suggestions for improvement are or utility model registration.
elcome.
Registered Trademarks
The contents of this manual is subject to change without prior DIGSI®, SIPROTEC® and SIMATIC NET® are registered trade-
notice. marks of SIEMENS AG. All other product and brand names in this
2.00.02 manual may be trademarks, the use of which by third persons for

their purposes may infringe the rights of their respective owners.

Siemens Aktiengesellschaft Document No. C53000-G1176-C119-2



Preface

Purpose of This
Manual

Target Audience

Applicability of
This Manual

This manual describes the functions, operation, installation, and4lacing into service
of the device. In particular, one will find:

« General information regarding operation of SIPROTEC® A\devices - Chapter 4.
 Information regarding customizing of the device - ‘CGhaptef’5.

» Descriptions of device functions and settings —» Chapter 6.

« Instructions for operation while in service - Chapter 7.

* Instructions for mounting and commissioping, — ‘€hapter 8.

« Compilation of technical specifications, — Chapter 10.

» As well as a compilation of the most significant data for experienced users in the
Appendix.

Protection engineers, commissioningéngineers, personnel concerned with adjust-
ment, checking, and service of selective protective equipment, automatic and control
facilities, and personnel of gle¢trigal facilities and power plants.

This manual is validifior SIPROTEC® 4 7SA522 Distance Protection;
firmware version 423.

C¢

Indication of Conformity

This product complies with the directive of the Council of the European Communities
on the approximation of the laws of the member states relating to electromagnetic
compatibilityd®(EMC Council Directive 89/336/EEC) and concerning electrical equip-
meéntforiuse within certain voltage limits (Low-voltage Directive 73/23/EEC).

This conf@rmity is proved by tests conducted by Siemens AG in accordance with Ar-
ticle 10 of the Council Directive in agreement with the generic standards EN 50081
and*EN 50082 for EMC directive, and with the standards EN 60255-6 for the low-volt-
age directive.

The product conforms with international standards of series IEC 60255 and the Ger-
man standard DIN 57435 /Part 303 (corresponds to VDE 0435/Part 303).

ANS]

This product has been designed according to ANSI C37.90.* standards.

7SA522 Manual
C53000-G1176-C119-2



Preface

This product is UL—certified with the data as stated in Section 10.1:

IND. CONT. EQ. IND. CONT. EQ.
c us TYPE 1 N TYPE 1
C Us 69CA

69CA
LISTED

Additional Support For questions regarding SIPROTEC® 4 devices, please contact your Siemens repre-
sentative.

Training Courses Individual course offerings may be found in our Training Catalog, or'questions can be
directed to our training center. Please contact your Siemens representative.

Instructions and The following indicators and standard definitions are used:

Warnings DANGER

means that death, severe personal injury, or considerablexequipment damage will oc-
cur if safety precautions are disregarded.

WARNING

means that death, severe personal injunyer.considerable equipment damage could
occur if safety precautions are disregarded:

Caution

means that light personal injury or equipment damage may occur if safety precautions
are disregarded. This particularly applies to damage to the device and to resulting da-
mage of the protected equipment.

Instruction
is an important piece ofginformation regarding the product or the part of the manual
that deserves special attention:.

C Warning!
During operation oftelectrical equipment, certain parts of these devices are under high
voltage. Severe personal injury or significant equipment damage could result from im-
proper béhavior.

Only qualified'pérsonnel should work on this equipment or in the vicinity of this equip-
ment. Thesepersonnel must be familiar with all warnings and service procedures de-
scribed, inthis manual, as well as with safety regulations.

Prerequisites to proper and safe operation of this product are proper transport, proper
sterage, setup, installation, operation, and maintenance of the product, as well as
careful operation and servicing of the device within the scope of the warnings and in-
strtictions of this manual.

In particular, the general facility and safety regulations for work with high-voltage
equipment (e.g. ANSI, IEC, EN, or other national or international regulations) must be
observed. Noncompliance may result in death, injury, or significant equipment dam-
age.

QUALIFIED PERSONNEL

ii 7SA522 Manual
C53000-G1176-C119-2
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Typographic and
Graphical Conven-
tions

7SA522 Manual
C53000-G1176-C119-2

Within the meaning of safety precautions of this manual and the instructions, qualified
personnel are those persons who are qualified to set up, install, place into servicegand
operate this device, and who possess the following qualifications:

Q Training and instruction (or other qualification) for switching, groundingand desig-
nating devices and systems.

Q Training or instruction in accordance with safety standards for care and use of cer-
tain safety equipment.

Q First aid training.

The following text formats are used to identify concepts giving‘device information de-
scribed by the text flow:

Parameter names, oridentifiers for configuration or flinctionsparameters that appear
in the device display or on the screen of a PC (with DIGSI® 4) are shown in mono-
script (same point size) bold text. This also appliesto header bars for selection menus.

Parameter conditions, or possible settingSiof parameters that appear in the de-
vice display or on the screen of a PC (with DIGS|® 4), are additionally shown in italic
style. This also applies to selection items for seleétion menus.

“Annunciations”, or identifiers for information produced by the device or required
by other devices or from the switchfgear iS'shown in mono-script (same point size) and
placed into quotation marks.

For diagrams in which the identifier typgyresults from the representation itself, text con-
ventions may differ from the abowe-mentioned.

The following symbols are usediin,diagrams:

device-internal (logical) input signal
device-internal (logical) output signal
internal input signal of an analog quantity
E#
external binary input signal with function number F# (binary input,

respective annunciation to the device)
F#

external binary output signal with function number F# (annunciation
- 1P from device)

Parameter address

\ Parameter name

example of a parameter switch FUNCTION with address 1234 and
' possible conditions On and Off

I On
I
Off

Parameter Conditions
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Liability Statement%
We have checked the text ofthis manual against the

hardware and software described. Exclusions and devi-
ations cannot be ruled ogt; we accept no liability for lack
of total agreement.

The informationyin this manual is checked periodically,
rections will be included in future edi-

Copyright
Copyright © Siemens AG 2000. All rights reserved.

Dissemination or reproduction of this document, or evaluation and com-
munication of its contents, is not authorized except where expressly per-
mitted. Violations are liable for damages. All rights reserved, particularly
for the purposes of patent application or trademark registration.

Registered trademarks

SIPROTEC®, SIMATIC®, SIMATIC NET ®, SINAUT ©, and SICAM®,

and DIGSI® 4 are registered trademarks of Siemens AG. Other desig-
nations in this manual may be trademarks that if used by third parties for
their own purposes may violate the rights of the owner. ]

tions e any suggested improvements.

W the right to make technical improvements
ith e.

iv
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The SIPROTEC® 4 devices 7SA522 are introduced in this a@ovewiew of the
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Introduction

1.1  Overall Operation

The numerical Distance Protection SIPROTEC® 7SA522 is equipped with a powerful
32 Bit microprocessor. This provides fully numerical processing of all functions in'the
device, from the acquisition of the measured values up to the output of commands,to
the circuit breakers. Figure 1-1 shows the basic configuration of the device.

Analog Inputs The measuring inputs Ml transform the currents and voltages derived fiom the instru-
ment transformers and match them to the internal signal levels for processing in the
device. The device has 4 current and 4 voltage inputs. Three current inputs are pro-
vided for measurement of the phase currents, a further measurinpgyinptt,(I;) may be
configured to measure the earth current (residual current from the gurrent transformer
star-point), the earth current of a parallel line (for parallel lineycompensation) or the
star-point current of a power transformer (for earth fault directiomdetermination). A
voltage measuring input is provided for each phase—earth veltage. A further voltage
input (U,) may optionally be used to measure either the displacement voltage (e-n—
voltage) or any other voltage Uy (for overvoltage protectien). The analogue signals are
then routed to the input amplifier group IA.

Blg ' Output Relays |
: user-
programmable |

—{] — —
— |
—K

AL

LEDs

on the front ’

panel, user-

programmable ’
|

3t ue[— >

'_'T'T_—\_—[_':E'T_T_—\

b 3¢
Display on
the Front Panel | '
Us € i |
Front Serial Oper- ' to
@ 718lo ating Interface PC
Operator E E 41|56 I
Icontrol panel lil 11213 Time ’ radio
. |ENTER| olbs Synchronization i clock

Binary inputs, programmable Rear Serial PC/

Service Interface | modem

L — — —

- — — — 1

U [ E— Serial | to

aux , | /|  Powersupply ~ — 1 system Interface | scADA
- - . == = L — = — =]

Figure 1-1 Hardware structure of the numerical device 7SA522 (maximum configuration)
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The input amplifier group IA ensures that there is high impedance termination fordhe
measured signals and contains filters which are optimized in terms of band-widthsand
speed with regard to the signal processing.

The analogue/digital converter group AD has a multiplexor, analogue/digital convert-
ers and memory modules for the data transfer to the microcomputer.

Apart from processing the measured values, the microcomputer system also executes

the actual protection and control functions. In particular, the following are‘included:

— Filtering and conditioning of the measured signals,

— continuous supervision of the measured signals,

— monitoring of the individual protection function pick-up conditions,

- Interrogation of threshold values and time sequences;

— Processing of signals for the logic functions,

— Reaching trip and close command decisions,

— Storage of fault annunciations, fault annunciationssas well as fault recording data,
for system fault analysis,

— Operating system and related function management'such as e.g. data storage, real
time clock, communication, interfaces etcs

The microcomputer system obtains externalinformation through the binary inputs
such as remote resetting or blockifigscommands for protective elements. The pC is-
sues information to external equipmentyviathe output contacts. These outputs include,
in particular, trip commands to the €ircuitbreakers and signals for remote annunciation
of important event and conditions.

Light-emitting diodes (LEDS) and a display screen (LCD) on the front panel provide
information such asgargets, measured values, messages related to events or faults,
status, and functional status of the 7SA522.

Integrated control and numeric keys in conjunction with the LCD facilitate local inter-
action with the 7ZSAB22%All information of the device can be accessed using the inte-
grated control and’numeric keys. The information includes protective and control set-
tings, operatifig andsfault messages, and measured values (see also Chapter 7). The
settings can\be modified as are discussed in Chapter 6.

A sepalieperating interface on the front panel is provided for local communications
with'the 7SA522 through a personal computer. Convenient operation of all functions
of the deVice is possible using the SIPROTEC® 4 operating program DIGSI® 4.

A‘Separate serial service interface is provided for remote communications via a mo-
dem, or local communications via a substation master computer that is permanently
connected to the 7SA522. DIGSI® 4 is required.

All 7SA522 data can be transferred to a central master or main control system through
the serial system interface. Various protocols and physical arrangements are availa-
ble for this interface to suit the particular application.

The 7SA522 can be supplied with any of the common power supply voltages. Tran-
sient dips of the supply voltage which may occur during short-circuit in the power sup-
ply system, are bridged by a capacitor (see Technical Data, Subsection 10.1.2).

A battery backed clock is always provided and can be synchronized via a synchroni-
zation signal with IRIG-B (GPS via satellite receiver) or DCF 77.
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1.2  Applications

Protection
Functions

1-4

The numerical Distance Protection SIPROTEC® 7SA522 is a fast and selective pro-
tection device for overhead lines and cables with single- and multi-ended infeeds in
radial, ring or any type of meshed systems with an earthed system star-point.

The device incorporates the functions which are normally required for the protection
of an overhead line feeder and is therefore capable of universal application. It may
also be applied as time graded back-up protection to all types of comparison protec-
tion schemes used on lines, transformers, generators, motors and busbars of all volt-
age levels.

Recognition of the distance to fault with distance protection mgasurement, is the basic
function of the device. In particular for complex multiphase faults, the distance protec-
tion has a non-switched 6-impedance-loops design (fullscheme). The influence of
wrong distance measurement due to parallel lines can be&'€empensated by feeding the
earth current of the parallel line to the relay. Parallel line compensation can be used
for distance protection as well as for the fault locaterylt may be supplemented by tel-
eprotection using various signal transmission, schemesi(for fast tripping on 100 % of
the line length). In addition, an earth fault proteetioni(fer high resistance earth faults,
ordering option) is available, which may be directional, non-directional and may also
be incorporated in a directional comparisen Seheme. On lines with weak or no infeed
at one line end, it is possible to achieveifast tripping at both line ends by means of the
signal transmission scheme. Subsequent toenergizing the line onto a fault which may
be located along the entire line lengthyitis possible to achieve a non-delayed trip sig-
nal.

In the event of a failure of the"measured voltages due to a fault in the secondary cir-
cuits (e.qg. trip of the voltage transformer mcb or a fuse) the device can automatically
revert to an emergencyopetation with an integrated time delayed overcurrent protec-
tion, until the measured voltagetagain becomes available. The overcurrent protection
consists of three definjitedtimetevercurrent stages and an inverse time (IDMT) stage.
For the IDMT stage, alhumber of characteristics based on various standards are avail-
able. Alternatively gthe time delayed overcurrent protection may be used as back-up
time delayed overcurrent protection, i.e. it functions independant and in parallel to the
distance protectien.

Dependingonithe version ordered, the short-circuit protection may also trip single-
pole. It maywork’in co-operation with an integrated automatic reclosure (available as
an optigh) with'which single-pole, three-pole or single and three-pole automatic reclos-
ure as well as several interrupt cycles are possible on overhead lines. Before reclos-
uregafter three-pole tripping, the permissibility of the reclosure can be checked by volt-
age and/or synchronization check by the device. It is possible to connect an external
automatic reclosure and/or synchronization device as well as double protection with
oneor two automatic reclosure functions.

Apart from the short-circuit protection functions mentioned, further protection func-
tions are possible such as overvoltage protection, circuit breaker failure protection and
protection against the effects of power swings (simultaneously active as power swing
blocking for the distance protection). For the rapid location of the damage to the line
after a short-circuit, a fault locator is integrated which also may compensate for the in-
fluence of a parallel line and load.

7SA522 Manual
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A series of operating messages provides information about conditions in the power
system and the 7SA522 itself. Measurement quantities and values that are calculated
can be displayed locally and communicated via the serial interfaces.

Messages of the 7SA522 can be indicated by a number of programmable LEDs an'the
front panel, externally processed through programmable output contacts, and commu-
nicated via the serial interfaces (see “Communication” below). With the help of the
CFC graphic tool (Continous Function Chart) user-defined annunciations and logical
combinations of internal or external signals can also be generated.

Important events and changes in conditions are saved under Annungiation in the
Event Log or the Trip Log, the latter being used for faults. The iAstantaneous meas-
ured values during the fault are also stored in the device and are subsequently avail-
able for fault analysis.

Serial interfaces are available for communications with PCs, RTUs and SCADA sys-
tems.

A 9-pin D-subminiature female connector on the)front panel is used for local commu-
nications with a personal computer. DIGSI® 4%spftware is required to communicate via
this port. Using the DIGSI® 4 software, settings and configuration can be made to the
relay, Realtime operating quantities can be viewed, Waveform capture and Event Log
records can be displayed, and controls can‘te issued.

A DIGSI® 4 service interface port, a System’(SCADA) port and a time-sync port (IRIG-
B or DCF77) are optionally available onthe rear of the device.

A rear service interface can be supplied as RS-232, RS-485, or multimode fiber optics
type ST. DIGSI® 4 softwarefis reguired to communicate via this port.

A rear system interfagé€an be supplied as RS-232, RS-485, or multimode fiber optics
type ST for communications between the 7SA522 and a PCs, RTUs or SCADA sys-

tems Standard Protocels, IEC 60870-5-103 are available via the system port. Integra-
tion of the devices ifito th&yautomation systems SINAUT® LSA and SICAM® also take
place with this profile.
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1.3

1-6

Features

Powerful 32-bit microprocessor system.

Complete digital processing of measured values and control, from the sampling of
the analog input quantities to the initiation of outputs for, as an example, tripping 6r
closing circuit breakers or other switch-gear devices.

Complete galvanic and reliable separation between the internal processing circuits
of the 7SA522 and the external measurement, control, and DC supply.gircuits be-
cause of the design of the analog input transducers, binary inptits and outputs, and
the DC converters.

Complete scope of functions which are normally required for the/protection of a line
feeder.

Selectable tripping characteristics: polygonal with separate setting along the X—axis
(reach) and R—axis (arc resistance reserve) and sepafate R=setting for earth faults,
or MHO—circle—characteristic.

Direction determination (with polygon) or polarization, (with MHO—circle) is done
with unfaulted loop (quadrature) voltages and voltage memory, thereby achieving
unlimited directional sensitivity.

Compensation of the influence of a parallehlige during earth faults is possible.

Abundance of additional protective and,control functions available, some as op-
tions.

Continuous calculation and displayyof measured quantities on the front of the de-
vice.

Simple device operation'using the integrated operator panel or by means of a con-
nected personal computerfunning DIGSI® 4.

Storage of operational data, fault data, and oscillographic fault records with SER in-
formation to be used farfanalysis and troubleshooting.

Communicationgwith ¢eptral control and data storage equipment via serial interfac-
es throughythe €hoice of data cable, modem, or optical fibers, as an option.

Constant moenitering of the measurement quantities, as well as continuous self-di-
agnostics covering the hardware and software.

7SA522 Manual
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The numerical Distance Protection SIPROTEC® 7SA522 has the following functions:

Protection for all types of short-circuit in systems with earthed star point;
selectable polygonal tripping characteristic or MHO—circle characteristic;

reliable distinction between load and short-circuit conditions, also on long, heavily
loaded lines;

high sensitivity in the case of a weakly loaded system, extreme,stability against load
jumps and power swings;

six measuring systems for each distance zone (full scheme design);

six distance zones, selectable as forward, reversewr nan-directional reaching, one
may be graded as an overreaching zone;

nine time stages for the distance zones;

optimum adaption to the line parameters By sneans of the tripping characteristic with
diverse configuration parameters and*“loaditiapezoid” (elimination of the possible
load impedances);

Direction determination (with polygen) ®r polarisation (with MHO—circle) is done
with unfaulted loop (quadrature)yoltages and voltage memory, thereby achieving
unlimited directional sensitivity, andiot affected by capacitive voltage transformer
transients;

current transformer satutation)detection and compensation;
compensation againstthe influence of a parallel line is possible;
shortest trippingytimesis approx. 15 ms (fy = 60 Hz) or 17 ms (fy = 50 Hz);

phase segregated tripping (in conjunction with single-pole or single- and three-pole
auto-reclosure)ds possible;

non delayed tripping following switch on to fault is possible.

two sets, of'zero sequence compensation factors.

Power swing detection with dZ/dt—-measurement with three measuring systems;
power swing detection up to a maximum of 7 Hz swing frequency;

in‘service also during single-pole dead times ;

Settable power swing programs;

prevention of undesired tripping by the distance protection during power swings;

tripping for out-of-step conditions can also be configured.

can be configured to various schemes for:

Permissive Underreach (PUTT);
Direct (underreach) Transfer Trip;
Permissive Overreach Transfer Trip (POTT);

Unblocking with overreach zone;
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1-8

Blocking;
All teleprotection schemes are applicable to 2- and 3- terminal lines;
Transfer of phase-segregated transmission signals possible;

User specific applications can be implemented by way of the integrated CFC-Legic.

Earth fault overcurrent protection, with a maximum of three definite time stages
(DT) and one inverse time stage (IDMT) for high resistance earth faults in earthed
systems;

for the IDMT protection a selection of various characteristics based omsseveral
standards is possible;

high sensitivity (depending on the version from 3 mA is passible);

phase current stabilization against error currents duringegcurrentransformer satura-
tion;

inrush stabilization with second harmonic;

each stage can be set to be non-directional or directienal in the forward or reverse
direction;

direction determination with zero sequence system quantities (I, Ug), with zero se-
quence current and transformer star-poiat cargent (1o, ly). or with negative sequence
system quantities (l,, U»);

one or more stages may function im‘conjunction with a signal transmission supple-
ment;

non-delayed tripping after swit¢h ©on to fault with any stage is possible.

possible in conjunctien with teleprotection schemes;

allows fast tripping at bothiline'ends, even if there is no or only weak infeed available
at one line end;

phase segregate@-tripping is possible.

tripping at the leeal line end from an external device via a binary input;

trippingi6f thelssemote line end by internal protection functions or an external device
via a binaryaimput (with teleprotection);

selectable as emergency function in the case of measured voltage failure, or as
back up function independent of the measured voltage;

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

for IDMT protection a selection from various characteristics based on several stand-
ards is possible;

blocking options e.g. for reverse interlocking with any stage;
non-delayed tripping in the case of switching onto a fault with any stage is possible;

stub protection: additional stage for fast tripping of faults between the current trans-
former and circuit breaker (when the isolator switching status feed back is avail-
able); particularly suited to sub-stations with 11/2 circuit breaker arrangements.

7SA522 Manual
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fast tripping for switch-on-to-fault conditions;
selectable for manual closure or following each closure of the circuit breakef;

with integrated line energization detection.

for reclosure after single-pole, three-pole or single and three-pole tripping;
single or multiple reclosure (up to 8 reclosure attempts);

with separate action times for every reclosure attempt, optiopaly without action
times;

with separate dead times after single-pole and three-pole tripping, separate for the
first four reclosure attempts;

controlled optionally by protection start with separate,deadstimes after single, two
and three-pole starting

checking synchronization conditions before feclosure after three-pole switching;

fast measuring of voltage difference U diff of the phase angle difference ¢ diff and
the frequency difference f diff;

alternative check of dead-line / dead-bus before reclosure;

switching under asynchronous network‘¢onditions with advance calculation of the
synchro-time possible;

adjustable minimum and maximum voltage;

check synchronism or deadAine,/ dead-bus also before manual closure of the circuit
breaker possible, withyseparate limit values;

measurement viaitransformer also possible;

measuring voltages optionally phase-phase or phase-earth

Overvoltage detection of each phase-earth voltage with common time delay;

separate measuring system with a separate time delay, for the zero sequence volt-
age, orany'ether single-phase voltage;

the reset ratio of the single-phase (zero sequence) voltage protection can be set;

command transfer to the remote line end is possible.

Initiated by trip command or reset of the fault detection;

computation of the distance to fault with dedicated measured value registers;
fault location output in ohm, kilometers or miles and % of line length;

parallel line compensation can be selected;

load compensation available.

with independent current stages for monitoring current flow through every pole of
the circuit breaker;

with independent monitoring time steps for single-pole and three-pole tripping;
start by trip command of every internal protection function;

start by external trip functions possible;

1-9



User Defined Logic
Functions

Monitoring
Functions

Further Functions

1-10

single or two stages

short drop off and overshoot times. O

Freely programmable combination of internal and external signals for O
the implementation of user defined logic functions;

all common logic functions; .

time delays and measured value set point interrogation.

Monitoring of the internal measuring circuits, the auxiliar
well as the hard- and software, resulting in increased reli

monitoring of the current and voltage transformer s
by means of summation and symmetry checks;

trip circuit supervision is possible;

check of the load impedance, the measure ction and the phase
sequence;

Monitoring of the battery.

circuits

chronization signal (DCF 77, | satellite receiver), binary input

or system interface; g‘
fault event memory for t t 8inetwork faults (faults in the power

system), with real time s @ s-resolution);

@ and data transfer for analogue and user con-
1al traces with a maximum time range of 15 s;

switching statistic:*eounter with the trip commands issued by the de-

vice, as well rd of the short-circuit current and accumulation of

the interru t-circuit currents;

Battery buffered real time clo& y be sychronized via a syn-
B

all

fault recording
figurable binary s

comynissioningjaids such as connection and direction checks as well
ircui er test functions. All binary inputs and outputs can be
d set directly. This can simplify the wiring check process
tly for the user;

setl groups;
ssword-levels. &
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This chapter describes the construction and connection o e%z. The different
housing versions and available termination techniques are ribed.

The recommended and permitted data for the wiring is st uitable accessories

and tools are given. 0

21 Version of 7SA522 for Panel Flush ting (Cubicle Mounting) 2-2
2.2 Version of 7SA522 for Panel Surfac nting 2-15
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Hardware and Connections

2.1

2.1.1

2-2

Version of 7SA522 for Panel Flush Mounting (Cubicle Mounting)

Housing

The numerical Distance Protection SIPROTEC® 7SA522 for panel and cubicle flush
mounting is enclosed in a 7XP20 housing. 2 housing sizes are available, namely 1/2
und Y/, (of 19 inch).

Different termination techniques are available depending on the ordered version.

The housing consists of a rectangular tube with a rear plateyspedific to the device ver-
sion and a front cover. Guide rail mats are mounted at the®tep afd bottom on the inside
of the tube, to guide the modules during insertion. Eachiguideirail mat has visible num-
bering from 1 to 42, designating the mounting positiens ofithe modules. The connec-
tion between the modules and to the front cover is byymeans of flat ribbon cables and
the corresponding plug connectors. The rearplate serewed to the tube contains the
required connectors for the external connections tgythe device.

The front cover can be detached after remoyal 6fithe covers located on the 4 corners
of the front cover and the 4 screws thatiare them revealed. Housing size Y/, has 2 ad-
ditional screw covers located at the centre ofithe top and bottom of the front cover
frame; accordingly 6 screws must be removed in this case. The front cover has a
membrane keypad containing the gontrel and indication elements required for the user
interface with the device. Allgerminations to the control and indication elements are
combined by a converter module on the front cover, and routed to the processor mod-
ule (CPU) via a plug connectar.

The name plate containing‘the principal data of the device, such as auxiliary supply
voltage, the rated test yoltage and the ordering code (MLFB) is located on the external
top of the housing and’an the inside of the front cover.

The mechanigcal dimenSion drawings are located in Section 10.18.

7SA522 Manual
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View of Front Panel
(Housing Size 1/,)

11)
10)

11)
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© -2

Measurement
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11) 11)
Figure 2-1  Front view of a 7SA52 e 1/,, for panel flush mounting or cubicle

mounting

Referring to the operating and%y elements in Figure 2-1:

1. Display (LCD)
The LCD shows SS nd device information as text in various lists. Com-
monly display ation includes measured values, counter values, binary in-
formation re he condition of circuit breakers, status of the device, protec-
tion informa’N | reports, and alarms.

2. Navigation ke
These keys's for navigation through operating menus.

MENU
Thi \ ates the main menu.

4. d ENTER keys
eys serve to escape from specific menues or execute changes (such as
S

Qi g changes).
merical keys
These keys serve for entry of numerical values, such as limit value settings.

\ . Function keys
Four function keys allow the quick and simple execution of frequently used ac-
tions. Typical applications include, for example, jumping to a particular position in
the menu tree such as the fault data in the Trip Log or the measured values. The
function keys are programmable, and may be used to execute control functions
P such as closing or tripping circuit breakers. Next to the keypad, a labeling strip is
provided on which the user-specified key functions may be written.

7. 9-pin female D-subminiature connector
This serial interface is for the connection of a local PC running DIGSI® 4.

7SA522 Manual 2-3
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8. LED key
This key has the dual purpose of resetting latched LEDs and the latched contacts
of output relays, as well as testing all of the LEDs. O

9. Light emitting diodes (LEDS)
The function of these indicators can be programmed. There is a vast selection of

signals from which to choose. Some examples are device status, processing
control information, and binary input or output status. Next to the LEDs on the front
panel, a labeling strip is provided on which the user-specified LED functionsimay
be written.

10. Operating condition indicators

The two LEDs “RUN” (green) and “ERROR?” (red) indicate tr%\ g condition

of the device.

11.Coverings for the screws that secure the front panel. 0

View of Front Panel  The significance of the operating and display elemen the'same as explained after
(Housing Size /) Figure 2-1.

/S

- SIPROTEC

@RUN @ERROR 7SA522

MAIN MENU

BAnnunciation
Measurement

®
@
@
@
®
®
®
@
®
®
®
@
@
@

\ 4
i 6 Front view of a 7SA522, housing size 1/1, for panel flush mounting or cubicle

U
® mounting
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Figure 2-3 is a simplified view of the rear panel of the version of the device with sc

type terminals and optical fiber ports for the service interface at location B.

View of Rear Panel
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Rear view of a 7SA522, housing size /; (terminal arrangement example only)

Figure 2-4

2-5

C53000-G1176-C119-2

7SA522 Manual



Hardware and Connections

2.1.2 Screw terminal connections

The following must be distinguished in the case of connection via screw terminals: O

terminal plugs for voltage connections and
terminal plugs for current connections.

The terminal screws have a slot head for tightening or loosening with a flat screw driv-
er, sized 6 x 1 mm. L 4

Terminal Blocks for  The voltage connection terminal modules are available in 2 varia 2-5).

Voltage @

o%

Connections

L’
7|

Y

BV E[S

OEQEOEOEQEOEOEHOEOH
0000000000000 00000
BOEQEQEONOEOHOHO

=
5

EQEOEOHS

O @
18 terminal 12 terminal

Figure 2-5  Connectio ule with screw terminals for voltage connections — rear
view

Figure 2-6 shg Qmple of the allocation of an individual screw terminal to its ter-
minal numb&\

\ onterminal 2 —j

Figure 2-6  Allocation of screw terminal to terminal number — example

connection terminal 1

Terminal Block fopy ~ There is one version of a terminal block for current connections to a 7SA522. The ter-
Current minal block is illustrated in Figure 2-7.
Connec

2-6 7SA522 Manual
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Connections to
Voltage Terminals

7SA522 Manual
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©a® ©%®

Ve
o

8 terminal

Figure 2-7  Terminal block of screw terminals for curréng,connections — rear view

The correlation between terminals and conneetiomnumbers is the same for both the
current connections and the voltage connectionsh€ompare Figures 2-6 and 2-7.

In the terminal block for current connections, the terminals are grouped in pairs. Two
neighboring terminals such as terminals 5iand6 form one pair. The terminal block con-
tains four pairs, one for each of the‘inputeurrents.

The current transformers present’low burden to the main current transformers.

When the 1/O board is extracted,the current circuits are automatically short-circuited

prior to the separation of thé cufrent transformers from the current circuits. This pre-

vents hazards to serviegypersonpel due to the high voltages that can occur if the sec-
ondary circuits of thé current transformers are open.

When the I/0O boaxd isproperly inserted into the case, the short-circuits of the current
paths are removed after the transformers of the device are connected to the terminal-
pairs.

The short-cireuit feature of the relay is an important and reliable safety feature; how-
ever, the feature‘does not relieve the user from exercising proper care when working
with currént transformer secondary circuits.

Ringier spade lugs may be used. To maintain proper isolation of the circuits, the lugs
mUst betinsulated or insulating sleeves must be fitted to cover the exposed crimp
Zones)

The following must be observed:

€onnections with cable lugs: inner diameter of lugs, 4 mm;
maximum outer width of lugs, 10 mm;

conductor with cross-section of 1 mm? to 2.6 mm? or AWG 17 to 13.
Use copper wires only!

Cable lugs of series PIDG from Messrs AMP Co. are recommended, e.g.
Ring cable lug: PIDG PN 320 565-0
Spade lug: PIDG PN 321 233-0.

Direct cable connections: solid or stranded conductor with connector sleeve;

conductor with cross-section of 0.5 mm? to 3.3 mm? (AWG 20 to 12).
Use copper wires only!

Maximum tightening torque: 1.8 Nm (1.3 ft-lb or 16 in-Ib).

2-7
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Connections to
Current Terminals

Short-Circuit Links

Covering Caps

2-8

Ring-type and fork-type lugs may be used. To ensure that the insulation paths are
maintained, insulated lugs must be used. Alternatively, the crimping area must be in-
sulated with other methods, e.g. by covering with a shrink sleeve.

The following must be observed:

Connections with cable lugs: inner diameter of lugs, 5 mm;
maximum outer diameter of lugs, 12 mm;

conductor with cross-section of 2.7 mm? to 6.6 mm? (AWG 13 to 9).
Use copper wires only!

Cable lugs of series PIDG from AMP Co. are recommended, e.gs,
Ring cable lug: PIDG PN 130 171-0
Spade lug: PIDG PN 326 865-0

Direct cable connections: solid or stranded conductor with cannector sleeve;
conductor with cross-section of 2.0 mm? to 5.0 mm? (AWG 14%g 10).
Use copper wires only!

Maximum tightening torque: 2.7 Nm (2.0 ft-Ib or 24 in;Ib).

Short-circuit links are available for convenience inymaking terminal connections.

The short circuit links can connect two neighbeufing terminals located on the same
side of the terminal module. By connectifigifurther links, neighbouring terminals can
be included in the short circuit. On eacgh tefminal‘it is possible to connect two short-
circuiting links, or one short-circuit link_and oneug, or one individual conductor.

The links meet the safety requirementsyfor protection against electric shock.

There are two types of links, one foryoltage connections and one for current connec-
tions. The links are illustrategd‘in,Figure 2-8. Ordering information for the links is pro-
vided in Section 1.1 in thefAppendix.

Short-circuit links for Short-circuit links for
voltage connections current connections

Figuref2-8  Short-circuit links for voltage connections and current connections

Temninal covering caps are available for the screw terminal modules, to increase the
protection of personnel against hazardous voltages (degree of protection against ac-
cess to dangerous parts) on the terminal modules. The degree of protection is in-
creased from the standard “back of the hand protection” (IP1x)" to ,finger protection
(IP2x)“.

The terminal covering caps provide an enclosure which securely covers all voltage
carrying components. They are simply snapped onto the terminal module. It must be
noted that all screws on the terminal module must be screws in before snapping the
cover on. The terminal covering cap can simply be removed with a screw driver 6x1
mm.

7SA522 Manual
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There are two types of covering caps, as shown in Figure 2-9. Ordering informatiog'is

provided in Section 1.1 in the Appendix. O

[AMP] >pcap<ED
J

C73334-A1-C32-1]

SIEMENS]
C73334-A1-C31-1]

Fm

Covering cap for Covering cap for
18 terminal voltage 12 terminal voltage
connection terminal blo\ or 8 Terminal Current

connection terminal block

Figure 2-9  Covering caps fi xl blocks with screw terminals

L 4

N
S

N
o>
&

L 4
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2.1.3 Connections to Plug-In Terminals

Plug-in terminals are only available for voltage connections. Current connections arO
made with screw terminals on all 7SA522.

Terminal Blocks for  There are two versions of plug-in terminal blocks. They are shown in Figure 2-10.
Voltage ¢
Connections

-

17|
o|e|e|fg
a b c

18 terminal \ 12 terminal
Figure 2-10 Terminal blocks of plum Is for voltage connections — rear view
The system of numbers rs used to designate the plug-in terminals is illustrat-
ed in Figure 2-11. \

- O

Pl@inaﬂ 2
Q [a b c|
Fig@ Correlation between plug-in terminals and connection numbers/letters

Plug-in terminal 1

Xplug-in terminal forms a complete set of connections that consists of three pins
arranged as follows:

ina: Signal connection
Pin b: Common connection
4 Pinc Shielding connection

The signal pins are the only terminal pins that are directly connected to the internal
printed circuit boards of the 7SA522. Depending on the version of the terminal block,
18 or 12 signal connections are provided. Refer to Figure 2-12.

There are two isolated groups of common pins. Within a group the pins are inter-con-
nected as shown in Figure 2-12. The common pins “b” are not connected to the boards

2-10 7SA522 Manual
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inside the 7SA522. Each common group can, for example, be used for signal multi

cation or as a common point for a signal (independent of the signals on the pin
minals). Depending on the version of the terminal block, 18 or 12 common co

tions are available.

Grouping of common connections within a terminal block is as follows:

12 terminal block: Group 1 Terminals 1 through 6

Group 2 Terminals 7 through 12

18 terminal block: Group 1 Terminals 1 throu

Group 2 Terminals 1Q,thr
All shielding pins are connected together as shown in Figu .

are also connected to the housing. Depending on the vergio

or 12 shielding connections are provided. 0

L 4

O

12 terminal Signal conne@ 18 terminal
Common co {1

([ — Shielding ¢ i —
c|l b| a 1|. )/"’i/ el bl a 1|. "|
(¢ ¢ o|]2 alb]c T ¢ el2 alblc
ol a 3e ¢ ¢] _ I ola 3o ¢ ¢
[¢ ¢ @]4 —alo[c— Comm tions, group1—_|[¢ ¢ e]4 —alb|c
o[ a s|e & ] & together c a s ¢ ¢
o & 0|6 a b |c ® ¢ o6 a |b |c
|Eba 7.0"—| K |cba|7|. "|
¢ ¢ o]8 alb]c ¢ b els alb|c
c| b | clb a 9|. "|
LXK (¢ 9 @10 a b [c
c| b cl]bla 11/® @ "—|
|0 Common connections, group 2 J" q 0|12 a|b |c
looped together | Bl a_13(® 9 9]
|0 q .|14 a |b |c
ERNFELEX)
. i . |0 .|16 a |b |c
Shielding connections [ ol a 17]e® ¢ 8]
. O looped together [6 ¢ @18 albc

\ —
—

Fig&& Schematic diagram of the plug-in terminal blocks

Connections to ctions to plug-in terminals are made with pin connectors.
There are two versions of pin connectors:

Plug-In Terminals
\Version 1: 2-pin connector

Version 2: 3-pin connector

7SA522 Manual
C53000-G1176-C119-2

e shielding pins
terminal block, 18
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1l @ S

I e
>

Figure 2-13  2-pin connector and 3-pin connector

Ordering information for the pin connectors is provided in ion'A.1 of the Appendix.
The design of the pin connectors is such that only correct nections can be made.
For example, the design of the 2-pin connector allo nection only to pins “a” and
“b”. An erroneous connection to pins “b” and “c” i d.

The pin connectors snap in to the plug-in ter S

without tools.

connectors can be removed

Control wires are connected to contac onnectors. Wires with 0.5 mm? to
2.5 mm? diameter (AWG 20 to 13) can ccommodated.

Use only flexible copper control wire.&

The crimp connector required de the diameter of the conductor being used.
Section 0.5 mm?to 1.0 m
e.g. Bandware 4000 pi ype: 827039-1 from AMP Corp.

Individual piece type: 8273961 from AMP Corp.
Section 1.0 mm? to 2.5&
e

e.g. Bandware 4000 type: 827040-1 from AMP Corp.
Individual piec type: 827397-1 from AMP Corp.

Connection ofa c
e.g., type 04825

After the&&?crimped, the contacts are pressed into the terminals of the connec-

to a contact is performed using a hand crimping tool,
from Corp. AMP

L 4

tor until E into place..
No,
t

relief for individual pin connector must be provided with cable ties. Stress relief

also be provided for the entire set of cables, e.g., cable ties.
e following separation tool is needed to remove the contacts from the pin connec-
ors:

Type: 725840-1 from AMP Corp.

The separation tool contains a small tube that is subject to wear. The tube can be or-
dered separately:
Type: 725841-1 from AMP Corp.

7SA522 Manual
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2.1.4 Connections to Optical Communication Interfaces

Optical
Communication
Interfaces

Connections to
Optical
Communication
Interfaces

The three available versions of optical communication interfaces are shown i@
in st

2-14. The ports are supplied with caps to protect the optical components aga

or other contaminants. The caps can be removed by turning them 90° to left!

L 4

Ch1[P-Slave [ | [P-Master] JCh2

Ch1[P-Slave [ ] [AMO

10
!

2 channel 1 channel Q 1 channel
Figure 2-14  Optical communication inte ce%tective caps

Optical connector type: S or
Fibre type: u de graded-index (“G”") optical fibre
0/125 pm,
.5/125 pm,
00/140 pm
Wavelength: = 820 nm (approximately)
Allowable bending.r : For indoor cable  ryin = 5cm (2 in)

For outdoor cable ryi, = 20 cm (8 in)

Laser class c 60825-1) is achieved with fibre type G50/125 um and
G62.5/125 um.

Q
o
&

L 4
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2.1.5 Connections to Electrical Communication Interfaces

Electrical 9-pin D-subminiature female socket connectors are provided for all electrical commo
Communication nication interfaces of the 7SA522. The connector is illustrated in Figure 2-15. The pin
Interfaces assignments are described in Sub-section 8.2.1.

L 4

(o2} ©
|/
olsssdo

[P:Slave| |[RS232-LWL

front side

Figure 2-15 9 pin D-subminiature connector @

Connections to Standard 9-pin D-subminiature plug con r MIL—C-24308 and DIN 41652

Serial can be used.
Communication The necessary communication cableﬁ endent on the type of interface:

Interfaces
* RS232/EIA232: Five-wire, twi hielded, e.qg. interface cable 7XV5100-4.
* RS485/EIA485: Three-wi S nd shielded.

* Profibus: Two-wire or e, twisted and shielded:

Wire type A, DIN 19 2 and EN 50170 vol. 2, twisted and shielded,
Wire Resistance: 13 Q (f> 100 kHz)
/

Capacitance: < 30 nF/mile)
Circuit resistance: Q/km (177 Q/mile)
Conductor diameter:¢>0.64 mm )

Conductor'¢ros onal area: > 0.34 mm
e.g., SINE Nustrial twisted pair installation wire (see catalogue 1K 10 “SIMAT-
IC NE trial' Communications Networks”).

e Time ization: At least two-wire, shielded.

O

Q>®
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2.2  Version of 7SA522 for Panel Surface Mounting

2.2.1 Housing

7SA522 Manual
C53000-G1176-C119-2

The numerical Distance Protection SIPROTEC® 7SA522 for surface mountingis en-
closed in a 7XP20 housing. 2 housing versions are available, 1/2 und 1/1 (©f 194nch).
The device is fitted into a surface mounting housing.

The housing consists of a rectangular tube with a reamplate,which is specific to the
device version, and a front cover. This housing fitted into‘asurface mounting housing
and secured with 4 screws, which are located behind‘serew covering caps at the four
corners of the front cover. Two additional screw(covesing caps and associated secur-
ing screws, are located at the centre top and bottem of the front cover frame with the
housing size 1/1. The surface mounting housingycontains the wiring from the back
plate specific to the device version to the serew terminal.

Guide rail mats which aid the insertion ofitheymodules are mounted on the inside of
the rectangular tube. Connections‘between, the modules and from the modules to the
front cover are established with flabribben cables and corresponding plug connectors.

The front cover can be detached afterar@moval of the covers located on the 4 corners
of the front cover and the 4 screws, that are then revealed. Housing size Y/, has 2 ad-
ditional screw covers located at'the centre of the top and bottom of the front cover
frame; accordingly 6 serews must be removed in this case. The front cover has a
membrane keypad gontaining the control and indication elements required for the user
interface with the,devicé. All terminations to the control and indication elements are
combined by a converterimodule on the front cover, and routed to the processor mod-
ule (CPU) via a plug copnector.

The name plate’containing the principal data of the device, such as auxiliary supply
voltage, thefrateditest voltage and the ordering code (MLFB) is located on the external
top of the housing and on the inside of the front cover.

The mechanieal dimension drawings are located in Section 10.18.
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View of Front Panel

51[52[53]54]55]56] 57] 58] 59] 60] 61| 62[ 63] 64] 65] 66 67 [ 68[ 69 70[ 11 72[ 73] 74] 75]|
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Figure 2-16  Front view, 7S ous .
optical conne
Referring to the opera@iisplay elements in Figure 2-16:

1. Display (LCD)
The LCD ho@essing and device information as text in various lists. Com-

monly disp rmation includes measured values, counter values, binary in-
e

formatio l&ng the condition of circuit breakers, status of the device, protec-
tion ix n, general reports, and alarms.
2. Navigatio yS

These keys serve for navigation through operating menus.

3. key
ey activates the main menu.

\sc and ENTER keys
These keys serve to escape from specific menues or execute changes (such as
setting changes).

5. Numerical keys
P These keys serve for entry of numerical values, such as limit value settings.

size 1/2, for panel surface mounting, without

6. Function keys
Four function keys allow the quick and simple execution of frequently used ac-
tions. Typical applications include, for example, jumping to a particular position in
the menu tree such as the fault data in the Trip Log or the measured values. The
function keys are programmable, and may be used to execute control functions

2-16 7SA522 Manual
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View of Front Panel
(Housing Size'/,)

10.

11.

The significance of the operating
Figure 2-16.

such as closing or tripping circuit breakers. Next to the keypad, a labeling stripis
provided on which the user-specified key functions may be written.

9-pin female D-subminiature connector
This serial interface is for the connection of a local PC running DIGSI

LED key
This key has the dual purpose of resetting latched LEDs and the latched contacts
of output relays, as well as testing all of the LEDs.

Light emitting diodes (LEDs)
The function of these indicators can be programmed. r@ast selection of

signals from which to choose. Some examples are devi processing or
control information, and binary input or output status. % LEDs on the front

panel, a labeling strip is provided on which the user- LED functions may

of the device.

be written.

Operating condition indicators

The two LEDs “RUN” (green) and “ERRORQ ate the operating condition
Coverings for the screws that secure tm

elements is the same as explained after
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7SA522, housing size 1/1, for panel surface mounting, without optical connections
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2.2.2 Screw terminal connections

Terminal Blocks

Connections to
Terminals

All connections to the device are by means of two-tier screw terminals located at the
top and bottom of the surface mounting housing. For the housing size 1/2 there aref100
such terminals and for the housing size %/ there are 200 such terminals.

The plug connection module in the device for the current terminals automatically short-
circuits the current transformer circuits when the modules are withdrawn. This does
not reduce necessary care that must be taken when working on the current transform-
er secondary circuits.

Solid conductor or stranded wire with lugs can be used.
The following specifications must be observed:

Direct cable connections: solid or stranded conductor with confector sleeve
conductor with cross-section of 0.5 mm? to 7 mm? (AWG 20to 9).
Use copper wires only!

Maximum tightening torque: 1.2 Nm (0.9 ft-Ib or 10.6,ft-in)).

2.2.3 Connections to Optical Communication Integfaces

Optical
Communication
Interfaces

Connections to
Optical
Communication
Interfaces

2-18

Optical communication interfaces mayibe 1- to 4-channel. The ports are supplied with
caps to protect the optical componentsagainst dust or other contaminants. The caps
can be removed by turning'them 90°%0 the left.

A maximum of two fibresgptiéChannels are located in each inclined housing. In the
case of device versions with,1 and 2 channels, the inclined housing is located at the
bottom side of the deviceaWith device versions having up to a maximum of 4 fitted
optical channels, there'ig'a second inclined housing mounted to the top side of the de-
vice (refer to Figupe 2-18)¥If no inclined housing is fitted a cover plate is mounted in-
stead. Unused fibre optic connections are replaced by plastic studs.

Optical connecter type: ST-connector
Fibre type: Multimode graded-index (“G”) optical fibre
G50/125 pm,

G62.5/125 pm,
G100/140 pm
Wavelength: A = 820 nm (approximately)

Allewable bending radius: For indoor cable  rpj, = 5cm (2 in)
For outdoor cable rp,i, = 20 cm (8 in)

Laser class 1 (acc. EN 60825-1) is achieved with fibre type G50/125 pm and
G62.5/125 pm.

7SA522 Manual
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Housing for optical communication interfaces, channel D and E O

$

Y

Housing for optical ¢ interfaces, channel B and C

Figure 2-18 Side\ SA522, panel surface mounting, possible optical communication
interfaci

Atable indi %&ilable channel designations B to E is printed onto the inclined
housing. In‘Eigurg 2-19 the channels B and C are fitted.

S

Channel E Channel D
— > > e

Figure 2-19 Inclined housing with fibre optic connections (example: channel B and C fitted)

® [ChannelCX] [ Channel B [X]
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The device version with a Profibus interface has a D SUB socket instead of the fibre
optic channel B in the inclined housing located on the bottom side of the device (seeo

Figure 2-20).

L 4

[ Channel C [X] [ Channel B [X] \
[ ChannelE | | [ ChannelD| |
— >

Figure 2-20 Inclined housing with fibre optic connectm UB socket for Profibus inter-

face
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Initial Inspections

L 4

This Chapter describes the first steps that should be taken,up iving the
SIPROTEC® 4 7SA522. \

Unpacking and re-packing is explained.

Visual and electrical checks that are appropriate for initial ection are discussed.
The electrical tests include navigating through the apera menus of the device us-
ing the operator control panel on the front of the d the operator control win-
dows in DIGSI® 4. For personnel inexperience 7SA522, these checks also
provide a quick and simple method for under. the operation of the control pan-
el and DIGSI® 4. The electrical tests can beld ithout measuring quantities being
applied.

Observations relevant to long-term stor the device are noted.

3-2
3-3

3-13
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3.1 Unpacking and Re-packing

The 7SA522 is packaged at the factory to meet the requirements of IEC 60255— O

Unpacking and packing must be done with usual care, without using force, and with
appropriate tools. Visually check the device immediately upon arrival for correct
chanical condition.

Please observe also the brief reference booklet and all notes and hints that are%n-
closed in the packaging.

The transport packaging can be reused in the same manner for ﬂM ort. Stor-
age packaging alone, for the individual devices, is not sufficien ransgport. If alter-
native packaging is used, shock requirements according to IEG6 21-1 Class 2
and IEC 60255-21-2 Class 1 must be met.

The device should be in the final operating area for a mini ofltwo hours before the

power source is first applied. This time allows the devi ttain temperature equilib-
rium, and dampness and condensation to be avoide

O
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3.2 Inspections upon Receipt

3.2.1 Inspection of Features and Ratings

Ordering Number

Verify that the 7SA522 has the expected features by checking the complete ordering
number with the ordering number codes given in Sub-section A.1 of the Appendix.
Also check that the required and expected accessories are included with the device.
The ordering number of the device is on the nameplate sticker attached to the top of
the housing. The nameplate also indicates the current, voltage, andspower supply rat-
ings of the device. A verification that these ratings are the gxpected values is especial-
ly important. The jumpers for the control voltage of the binapy inputs are set at the fac-
tory for a DC control voltage equal to the DC voltage rating.efithe power supply. The
jumpers can be changed if a different control voltage is tojbe used.

3.2.2 Electrical Check

Operating conditions that meet VBE 0200/5.73 and VDE 0105 Part 1/7.83, or national
and international standards, aregto e observed.

Before applying power supply,voltage or any measuring quantities for the first time, be
sure the device has been inlthe @perating area for at least two hours. This time period
allows the device to attain temperature equilibrium, and prevents dampness and con-
densation from occurring.

A\

Warning!

The following.inspection steps are done in the presence of dangerous voltages. Only
appropriately qualified personnel familiar with and adhering to safety requirements
and precautionary measures shall perform these steps.

Power-Up

7SA522 Manual
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For‘afirst electrical inspection of the device it is sufficient to ensure safe grounding of
the hausing and to apply the power supply voltage:

Connect the ground of the device solidly to the ground of the location. The ground of
a #SA522 designed for flush mounting is on the rear panel; the ground of a device de-
signed for surface mounting is on the terminal with the grounding symbol.

With the protective switches (e.g. test switches, fuses, or miniature circuit breakers)
for the power supply open, prepare the connections to the power supply. Verify that
the power supply voltage has the correct magnitude. Check polarity connections to the
device inputs. Follow the appropriate connection diagram in the Appendix, Section
A2.

Close the protective switches to apply the power supply.

The green “RUN" LED on the front panel must light after no more than 0.5 second, and
the red “ERROR” LED must go out after no more than 10 seconds.
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O After no more than 15 seconds, the start-up messages must vanish from the display
(in which the complete ordering number, the version of firmware implemented, and the
factory number are shown), and the default display must appear. Depending on the
assignment of the LEDs, some indicators may light up during and after power—upo
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3.3 User Interface

3.3.1 Operation Using the Operator Control Panel

Operator Control The device has a hierarchically structured operating tree, within which movements
Panel and actions are made using the |[A, ¥, «, P keys and the MENU, ENTER  CIRL, and ESC
keys on the front panel.

The brief discussions below illustrate the navigation technigqueswsing the integrated
operations in the operator control panel. Some typical operations are covered. For
easier understanding, the accompanying figures show thé entire contents of the men-
us, while only a limited number of lines can be seen in the @isplay at any time.

Reading Ordering To view the complete ordering number of the device, thegqersion of firmware imple-
Number/Version mented, and the serial number:

O When the device is ready for operation, firstypress,the VW key. The MAIN MENU ap-
pears.

O Using the '¥ key, select the menu item Settings, and move to the device settings
using the B key. The SETTINGS,menu appears, as shown in Figure 3-1.

O Using the 'Y key, select the menu item Setup / Extras and switch to the selection
SETUP/EXTRAS using the [pgkeyySee Figure 3-2.

MAIN MENU 47§ 085 _

¥ || Annunciationf’ —> 1

Measurementl —> 2

Control —> 3
Esettingmp. N — 4| & SETTINGS 10/11
est/{ig0nese — w || Device Config. —> 01

Masking (I/0) —> 02
P.System Datal —> 03

Group A —> 04
Group B —> 05
Group C —> 06
Group D —> 07

Change Group —> 08
Osc.Fault Rec. —> 09
BSetup/Extras —> 10| p»
Device —> 11

Figure 3-1  Main menu and sub-menu SETTINGS

Q Using the '¥ key, select the menu MLFB/Version and view the selection MLFB/
VERSION using the B key.

The device-specific data appear in two or three lines. Press the '¥ key as necessary
to view all of the data:

7SA522 Manual 3-5
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Viewing Measured
Values

Viewing Operation-
al Messages

Settingythe Display
Contrast

3-6

SETUP/EXTRAS ____05/06
Y|| Date/Time -
Clock Setup - 2
Serial Ports —-> 3
Device-ID_ —> 4
EVMLFB/Version —> 5|| [p MLFB/VERSION 01/03
Contrast —> 6 MLFB: 7XY9925—-5EP00
3HA1
BF—Nr.: 9811049704
v‘
MLFB/VERSION 02703
Firmware: 2,00.18
Bootsystem: 1.00.04

Figure 3-2  Display of device-specific data (example)

To view the measured values:
Q If the main menu is not shown, press the ¥\ kgy. The MAIN MENU appears.

Q Using the '¥ key, select the menu item Measurement, and move to the measure-
ment values using the P key. The MEASUREMENT sub-menu appears.

0 Using the ¥ key, select the menu item@peration. sec (operating measured
values, secondary), and switch to the @PERATION. SEC sub-menu using the [p
key.

Q Using the A and ¥ keys, all gp€rating measured values can be viewed.

Since no measured AC voltages or (Currents are present at this time, all operating
measured values show near zero. Deviations of the last digit are insignificant.

Reading the operational messages is described to serve as an additional example.
Q If the main menu is not shewn, press the ¥\ key. The MAIN MENU appears.

Q Using the '¥ kegy, select the menu item Annunciation, and switch to the annun-
ciations using the _}J key. The ANNUNCIATION sub-menu appears.

Q Using the ( keyyselect the menu item Event Log, and move to the EVENT LOG
sub-menu using the > key.

The last'number in the upper right corner of the display indicates the number of oper-
ational'messages stored in memory. The number before the slash indicates the mes-
sagépresently being displayed. Upon entering the menu, the latest (newest) message
is shown. The date and time of the event are shown in the display line above the mes-
sage:

Q Use the |A key to read other operational messages.

@ Press the LED key; all LEDs should illuminate. Press the ‘¥ key. The newest mes-
sage in the event log should be “Reset LED”, and the number of messages in
memory should increase by one (maximum of 200).

To return to the main menu, press the MENU key once, or repeatedly press the ESC key
or the « key.

If the image in the integrated LCD does not have satisfactory contrast, adjustments
can be made. A stronger contrast serves, among other purposes, to improve the read-
ability of the image from an angle. With increasing numbers, the contrast is increased

7SA522 Manual
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and the picture gets darker. If the contrast is too weak or too strong, there is a risk that
the display will be unreadable and that no operation will be possible using the i
ed operator control panel. Therefore, the preset contrast value should only b

changed in small steps (1 or 2 levels).
Q When the device is ready for operation, first press the MENU key. The MAI@J ap-
pears.

0 Using the | ¥ key, selectthe menu item Settings, and switch to the se.ttings using
the B key. The SETTINGS sub-menu appears.

Q Using the ¥ key, select the menu item Setup /Extras. nd@to the selection
SETUP/EXTRAS using the B key. See Figure 3-3.

Q Using the ' ¥ key, select the sub-menu item Contrast.

Q If a change of the contrast of the integrated LCD is ir ress the ENTER key. En-
ter now the password. (000000 = default). The existin tting appears in a frame
with a blinking cursor.

a Overwrite the present setting with the desire@using the numerical keys. The

setting range is 11 to 22.
Q Confirm the change with the ENTER kéy,, 0 the change with the ESC key.

Exit the sub-menu using the |EsC , or to the main menu using the MENU key.

SETUP/EXTRAS  6/Q

Date/Time
v Clock_Setup
Serial Pog

Device—1ID
MLFB/Vegsion
EContra

ENTER SETUP/EX™ 1_8—| 06/06

MLFB/VeL _ .n —> 5
Contrast -> 6

Figure 3-3 f sub-menu for adjusting the display contrast

Q
o
&

L 4
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3.3.2 Operation Using DIGSI® 4

DIGSI® 4 User DIGSI® 4 has the typical PC application Windows operating environment to guide tho
Interface user. The software has a modern, intuitive, user-interface. Further details are found in
Section 4, as well as in the DIGSI® 4 handbook “Device Configuration”.

Some applications of DIGSI® 4 which are described below concern viewing the meas-
urement values, reading messages, and setting the time clock. The handling of the op-
erator control windows of DIGSI® 4 can be learned quickly by following the simple ex-
amples as described below. To perform the steps in the examples, first ect the

SIPROTEC® 4 device to the PC and match the DIGSI® 4 interfac\' he equip-

ment. To accomplish this:
Q Establish a physical connection between a serial interface o@ and the oper-

ating serial interface of the device on the front panel.
0 Open the DIGSI® 4 application in the PC.

Q Generate a new project by clickingon File — New@s@ 4—Manager menu

bar. 2

& MNew Project © MNew Librany

MName:

Ite Sﬂ

Kl

Type: Project -

Storage Location§Path):
CASiemens\DigsighD

a name for the new project in the Name entry field (e.g. test 1) and close the
with OK.

elect Folder by clicking on the item in the newly opened window. Then click in
the menu bar the item Device and select the option DIGSI > Device (Plug &
Play), as shown in Figure 3-5. The Plug & Play dialogue box opens, as shown in

s Figure 3-6.

3-8 7SA522 Manual
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EKJDIGSI 4 Manager - test 1 IH[=] E3
File Edit [nsert [l i i i

O] & B2
——————————  [nitialize dewvice ..
Entest1 — CASiemens L igs e ar nvg
=23 test 1

Uploads current device settings to the selected folder. i

Figure 3-5  Window with selection of Plug and Play

Q Enter the designation of the PC serial interface (COM 4,24 3por 4) and select in the
dialogue box under Frame the transfer format, to beased ingnaking the connection.

O Click on OK. DIGSI® 4 automatically determines the type of device present and
reads the settings needed for communication f(transferformat, transfer speed)
through the interface.

Plug & Play

Warning:
Plug & Play iz only possible if the front devi 3
interface iz inked to the PC directly wia Dl otoco
[DIGS] 1:1].

DIGS| [point-ta-point)

PC interface: O
FErame: \ IS Efven) 1 "l

(= | o |

Figure 3-6 [ Plug & Play dialogue box for communication between device and PC

A direct'eéennection is then established (on-line), the data are exchanged between the
PCandithe device, and the initial screen for DIGSI® 4 opens, as shown on Figure 3-7.

@, By double clicking Online in the navigation window (left window), the structure
opens (directory tree).

Q/ By clicking on one of the menu items offered there, the associated contents become
visible in the right window.

7SA522 Manual 3-9
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Viewing Measured
Values

3-10

[ Substation South f Feeder 1 75J631 v4.0/75J6__. M=l E3

Orline Select function

B G citings

,ﬂ Contral m
£ Annunciation

A4 Meazurement

= Dzcilographic Records
?.'u Test

Figure 3-7 DIGSI® 4 — online initial screen — example

As an example the procedure for viewing the measured values'is,described.

0 Double click on Measurement in the navigation window (Ieft).

0 Double click on the subdirectory Secondary Values in the navigation window.
O Click on Operational values, secondany.

O The present date and time are shown in the'data window (right), as illustrated in Fig-
ure 3-8.

0 Double click on this entry in the dataywindow.

[ Substation South / Feeder 1 / 75J631 V4.0{/75.J631 ¥04.00.18

=] Orling

H-.F Seltings

----- Al Contral

@ Annunciation

E|\_-| b easurement
\_-I Prirmary W alues
E|‘\_-| Secondary™ alues
L Dferation ™alues, secondan

HWPercent YValyes

27 Mimdkd ardBrernand
- =g Others
=D zcilldgraphic Records
----- Test
v. N

Figure 3-8 DIGSI® 4 — Viewing the secondary operating measured values — example

Date and time

Autable of the secondary operating measured values appears, as shown in Figure 3-9.

Sinee no measured AC currents or voltages are present at this time, all operating
measured values are close to zero. Deviations of the last digit are insignificant. The
measured values are automatically updated.

In the same manner, other measured and counter values can be read out.

7SA522 Manual
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Viewing Operation-
al Messages

BE Operational values, secondary - 03.05.99 - Substation South { Feeder 1/ 75.J6.. M= E3

Number bleasured value ‘alue A4

06 =] 0,00 A, |

B0z Ib 0,00 A, l

0603 Ic 0,00 A,

0604 In 0,00 A,

1K) Hlo(zero sequence) 0,00 A,

0605 1 {positive sequence) 0,00 A,

0606 [2 {neqgative sequence) 0,00 A, x|
N o/ [10000ms

Figure 3-9 DIGSI® 4 — Table of secondary operating measuredwalues — example

The read-out of operating messages is described tayserve as an additional example.
Q Double click on Annunciation in the navigatiomwindow.

Q Click on Event Log in the function selectien.

The present date and time are shown jin the datawindow.

Q Double click on this entry in the data window.

A table of the accumulated event messages is displayed. See Figure 3-10as an ex-
ample. The number designation fok.an €went is provided with a description of the mes-
sage. The corresponding causej valtefON or OFF), and date and time of the event
are given. The events are listed*¢hronologically; the newest message is shown first.

BE Event Log - 03.05.99 - Substation South { Feeder1/75J631 ¥V4.0/75J631 v04.00.18
Mumkber Indication “ Cause Yalue Date and time -
Nza4 SetPoint 37-1 Undercurrent alarm Spontane.. O 03.05.1999 16:15:09.349
1758 SOM/ATM s ACTIVE Spontane.. 0N 03.05.1999 16:15:08.895
1753 5051 OfC is ACTIVE Spontane.. ON 03.05.1999 16:15:08 895
nos2 AtLeast 1 Protection Functis Active Spontane.. ON 03.05.1999 16:15:08.895
>Cabinet door open Spontane... ON 03.05.1999 16:15:08.453
>CB waiting for Spring charged Spontane.. O 03.05.1955 16:15:08.458
2hhe B7NABTN-TOC switchedOFF Spontane.. ON 03.05.1999 16:15:08 456
2651 67/ 7-TOC switcheh@FE Spontane.. 0N 03.05.1999 16:15:08 456
5147 Phase rotatiog ABC Spontane... ON 03.05.1999 16:15:00.456
0ose Initial Start of Dewice Spontane.. ON 03.06.1359 161608396 —
*I (/4 | Bl

Figure 3-10 DIGSI® 4% Operational messages window — example

7SA522 Manual
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O Press the LED key on the device; all LEDs should light while the key is pressed.

O The message “Reset LED” appears as the newest message as soon as the window
is updated. The window can be updated by clicking on View in the menu bar, and
then on Refresh. Pressing the F5 function key on the keyboard also updates the
window.

The operating messages can be saved in DIGSI® 4, and also deleted from the de-
vice’s memory as described in Sub-section 7.1.1.
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Setting Date and To enter the date and time:

Time Q Click on Device in the menu bar. See Figure 3-11.

Q Select Set Clock.

4 DIGSI - Substation South / Feeder 1 / 7SJ631 ¥4.0/75J631 v04.00.18
File Edit Insert QEEN=CW “view Options Window Help

d|&| #|E(e  DEs>beviee Cil e G

=] E3
4

FETR Ly esthode 4.00.18 sl B3
&~ F] |Online Black Data Transmissian

Beset

Fesurme

Fesource Meter... Cirl+D

Dperational Status...

CDm[:JareSettingsQlln,’Ol‘fIineA ‘ ‘

?SJ‘N‘FW_‘?EDJB [¥1 [comi [3a400 i .

Figure 3-11 DIGSI® 4 — Selection of the optien Set)Clock

Sets the time and date of the current module.

The dialog field Set clock & date in device opens. The field shows the present
date and the approximate presentftime,according to the device. The day of the week
is automatically derived fromgthe date and cannot be edited.

» Edit the input fields Date and Time. The format depends on your regional settings
of the PC. See Figure,3-12.
Date: mm/dd/yyyy or dd.mm.yyyyy
Time:Ahimm:ss

Click OK to download the entered values to the device. The former values are
changed and the dialog field is closed.

Set clock & date in device Set clock & date in device E

|1D£15,.-'1999 |11.1D.1999
IFrida_l,J Day: IMDnda-"'
|8:11:DS AM Tirne: |11:24:25

Ok I Cancel | Help | ok I Cancel | Help |

Figure 3-12 DIGSI® 4 — Dialog Field: Set clock & date in device
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C53000-G1176-C119-2



Initial Inspections

If the device is to be stored, note: O

SIPROTEC® 4 devices and associated assemblies should be stored in dr@lean
rooms, with a maximum temperature range of —25° C to +55° C (-12° F to F).

See Sub-section 10.1.7 under Technical Data. To avoid premature aging of the elec-
trolyte capacitors in the power supply, a temperature range of +10° C to +35° C (50° F

to 95° F), is recommended for storage.

The relative humidity must not lead to condensation or ic iI%
After extended storage, the power supply of the device s energized, approx-
imately every two years, for one or two days to regener ectrolytic capacitors
in the power supply. This procedure should also be d o the device being put
in service. Under extreme climatic conditions (tropics), preswarming is achieved at the
same time, and condensation is prevented.

3.4 Storage

After long storage, power should not be applie til device has been in the oper-

ating area for a minimum of two hours. This ti iod allows the device to attain tem-
perature equilibrium, and prevents dampn ondensation from occurring.

| S
>
Q

N
>
$

L 4

Q
o
&

L 4
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L 4

This chapter provides an overview of the family of SIPRO C@ices and the in-
tegration of the devices into power plants and substation N ems. Principle
procedures are introduced for setting the devices, controlli rimary equipment with
the devices, and performing general operations with the

Please note the SIPROTEC® 4 family of devices is des in general in this chap-
ter, and the examples shown may differ in detail fro specific device. Also, depend-
ing on the type and version of a specific device, ofthe functions discussed may
not be available.

Details about the extent of the functions of t ices, the individual settings, and the
representation structure of the system r nd in the following chapters and the
DIGSI® 4 instruction book.

4.1 General 4-2

4-5

4-14

4-16

4-17

4-20
4-21

4.xgogrammable Logic CFC 4-24
@ ower System Data 4-26
Setting Groups 4-27

@2 General Device Settings 4-29

413 Time Synchronization 4-30
4.14 Serial Interfaces 4-31
4.15 Passwords 4-33
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4.1

41.1

General

The SIPROTEC® 4 family is an innovative product series of numerical protective
control devices with open communication interfaces for remote control and remgte
setting, ergonomically designed operator panels, and highly flexible functionality:

L 4

Protection and Control

The devices utilize numerical measuring techniques. Complete r@yignal
e 1

processing offers high measurement accuracy and long-term ¢ as well as
reliable handling of harmonics and transients. Digital filtering te and adaptive
stabilization of measured values ensure the highest security ishing the devic-
es’ correct responses. Device errors are recognized and quickl nunciated by inte-
grated self-monitoring routines. Failure of protection duri tis therefore almost
entirely prevented. Q

You may choose devices with separate protectiv ess control functions, or

select a solution that implements both requireme

The following solutions are available:
Q Protection and control in separate de

Q Protective devices that provide the ¢
ry switching device through a communic

f control of a circuit breaker or prima-
n interface,

Qa Devices with combined feature% ddition to protective functions, offer on-site

operation for several circuitgbr nd primary switching devices and extensive
substation control functj

N
>
$

L 4

Q
o
&

L 4
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4.1.2 Communication

Operation and Observation k Control Centers

SICAM WinCC

SIPROTEC® 4 devices are completely suited for the requirements of modern @
nication technology. They have interfaces that allow for integration into higher-
control centres, and user friendly operation through an on-site PC or via a /@ con-
nection. Simple, comfortable device setup and operation are provided.

SIPROTEC® 4 devices support the widespread, internationally accepted communica-
tion standards

a IEC 60870-5-103.

Prepared for

s
O PROFIBUS FMS (b
O DNP 3.0 0

0 Modbus
Q Profibus DP Q
O UCA Il / Ethernet (future) @

DCF, GPS

Time Synchronization

\ 60870-5-101
DIGSI 4 \

SICAM SC
IEC60870-5-103

%)
aQ
9]

o

©

o

<

%)

pa}

mm| (B A
= = %é %: = %é %:
=] 2 | = !
= = =
o og a ogoon =) oooog
I |08 13
Feeder Devices
Figure 4-1 | eeder devices in the SICAM substation control system — example
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In the sample configuration in Figure 4-1, data transmitted from the feeder devices can
be processed in the sub-station control device SICAM SC, displayed at the operating
and observation station SICAM WinCC, and transferred by the remote terminal unit
interfaces (via the network channels) to network control centres (SCADA).

In the case when commands are sent to the devices, equally flexible processing is
possible; that is, substation switching operations can be initiated from the network
control centres, as well as from the operation and observation unit of the substation
control system.
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Note:

All SIPROTEC® 4 devices also operate with the proven star coupler (e.g. 7XV5). Thus,
for simple applications, you can retrieve all information from your office or while o
road.

4.1.3 Settings

4.1.4 Operations

L 4

The devices in the SIPROTEC® 4 family are delivered with defgs. After set-

tings are made for specific applications, the devices are suitable'fo ect use in power

systems.
The windows-based DIGSI® 4 software program offers ication-oriented inter-
face with thorough guidance for quick and simple settifig e devices.

DIGSI® 4 s installed on a normal personal comput 0 al use, the PC is connect-
ed to the operating serial interface on the front pane e device.

device can be done with DIGSI® 4. Exam-

et | of information, or changing of setting groups.
rformed using the operator control panel on the front

All on-site operations of a SIPR
ples of operations are swit

C
These operations can als© ‘G e

of the SIPROTEC® 4 dk

L £
415 Oscillographic Fault KSS
DIGSI® be used to retrieve oscillographic fault data captured by the

C%4 device. The DIGRA® 4 software program can then be used to provide
i nt graphical representations of the captured signals. DIGRA® 4 also cal-
itional values on the basis of the captured signals. The program presents

cu
@x analogue curves with time base, phasor diagrams, locus diagrams, and
ic charts.
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O

4.2.1 Operator Control Panel On Device c)

4.2  Operator Control Facilities

The operating panels of SIPROTEC® 4 devices are ergonomically designed and easy
to read. The operating panels allow on-site control operations to be donegindividual
settings to be entered, and all information required for operationssto be displayed.

The operating panel contains either a full graphical displa: r-line display, de-
pending on the specific device of the SIPROTEC® 4 famil

Operating Panel %

with Four-Line

Display

a

SIEMENS SIPROTEC
@ RUN @ ERROR 7SA522
®
®
® MAIN MENU 01/05 RioTEC
© BAnnunciation -1 ®RWN @ERROR 75522
® Measurement -2
®
® N —
SIEMENS SIPROTEC
@ . @RUN @ERROR  75361/62
MENU
® o =
® . MAIN MENU 01/05
@ 7777777777777
® BAnnunciation -1
® Measuremen - 2
®

o, H_H
@ Pickup A .

@ Pickup B
@ Pickup C
@ Pickup GND

@ Device faulty
C]

Eventlog W=k}
Operation.
Pri F2
Trip Log
2

Figure 4-2 IP& 4 Device, operator control panel with four-line display — examples

® L 4 Note:

EventLog [=k§

Operation
Pri

Refer to Chapter 2 to determine the type of operating field for your specific
SIPROTEC®4 device.
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Display

Keys

LEDs

Operating Serial
Interface

4-6

The functions of the operating and display elements on the operator control panel are
described below.

Process and device information are displayed in the LCD display. Commonly dis#
played information includes circuit breaker status, measured values, counter values,
binary information regarding the condition of the device, protection information, gen-
eral messages, and alarms.

The light for the display is normally off. The light automatically turns on whenever a
key is pressed on the operating field. If no input from the operator contfol panel occurs
for ten minutes, then the light turns off again. The light can be controlléd via a binary
input that is configured (programmed) for this purpose.

The keys have various functions.

@ Navigation through the operating menus of the device and,movement within the op-
erator control display are accomplished with the 44 . , ¥V keys.

Q The main menu is opened with the Men key.
Q Changes are cancelled or confirmed with the # and'EntErR keys, respectively.

@ Numerical values are entered with the 0 tQ \ Keys, the | . key for a decimal
point, and the +- key for a negative signglf aialtue of infinity () is desired, press
the decimal point key twice; c« appears ifgthe display.

Q The to keys are programmabhle. Thekeys are typically used to execute com-
monly performed actions. Labelling“strips are provided.

Q Latched LEDs and output relays arexeset and the group of LEDs are tested with
the LED key.

0 “RUN” and “ERROR™REDsiindicate the condition of the device.

O All other LEDs are fré€ély.configured to indicate process information, status, events,
etc. Labelling stripsiare provided.

Local communigation with the device is established through the front operating serial
interface with@ P@,running DIGSI® 4. The interface on the device is a 9-pin, female,
D-subminiature,port.
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4.2.2 DIGSI® 4 Tool

User Guide

Configuring
Inputs and Outputs

Passwords

Commissioning
Aids

Help System

DIGSI® 4 uses the familiar Windows operating environment.

In DIGSI® 4 only the settings that are available within a specific device are'shown in
the specific windows. If a protective feature is changed from disabled to enabled in the
Device Configuration, then the settings relevant to that feature become available.

Entering settings for SIPROTEC® 4 devices is easy due to many types of assistance
offered, such as context menus, pop-up lists for the selectian ofiavailable options, and
specific limits for the entry of numerical values.

A configuration matrix is used to assign the binary inputs, output relays, and LEDs. In-
formation to be stored in the various buffers and transmitted via the system interface
is also selected in this matrix. The setting options areypresented in an easy-to-read
tabular format. Parts of the matrix can be minimizederexpanded as desired to simplify
the displayed sections, and therefore the settingiprocess. Filter functions can reduce
the size of the matrix to display only relevantinformation.

Password entry is required for tasks such as,changing settings, executing control
commands, or exercising the test@fedhdiagnostics features. The passwords protect
against unauthorized access to theseweritical tasks.

DIGSI® 4 simplifies commissioning with test functions for the binary inputs, outputs
and LEDs. Control of primafy equipment can be done. The measured values of the
device can be viewedwith the program. Oscillographic fault records can be triggered
with DIGSI® 4.

The help system clarifies the individual functions and settings, and provides additional
support.

Note:

Détailedhinformation about DIGSI® 4 can be found in the DIGSI® 4 Manual, order
number,E50417-H1176-C097.

7SA522 Manual
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4.3

Remote

Local

DIGSI® 4

Information Retrieval

A SIPROTEC® 4 device has an abundance of information that can be used to ob

an overview of the present and past operating conditions of the device and the partion
of the power system being protected or controlled by the device. The informationd
represented in separate groups:

Q Annunciations, @

Q Measurements,

O Oscillographic fault records. \%

fe

OTEC® 4 device,

If the device is integrated into a substation control system, the
can take place, via a connection to the system interface of the
to:

a higher level control systems, or
O substation control devices, e.g. SICAM SC.

On site, the operator control panel of the SIPR device can be used to retrieve
information.

Information retrieval is simple and fast SI® 4 is used. For local use, connect
a PC to the operating serial interface atthe front of the SIPROTEC® 4 device. For re-

mote retrieval of information, co i n occurs via a modem connected to the
service serial interface. DIGSI® 4 erate in the Online mode to obtain informa-

tion from the device.

N
>
$

L 4

Q
o
&

L 4

7SA522 Manual
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4.3.1 Annunciations

The scope of the indication (messages) that are given under Annunciation is
mined when settings for the configuration of functions are applied to the SIP
device.

The messages are divided into the following categories, and displayed using DIGSI® 4

or the operator control panel of the device:

L 4
O Event Log: Operating messages: independent of network faulis, e.g. messages

about switching operations or monitoring functions;

O Trip Log: Fault messages; \

O General interrogation: display of present condition mess ;

O Spontaneous messages; continuous display of imp essages from the de-
vice; e.g., after faults, switching operations, etc.

4 DIGSI - SIPROTEC 75i63 / Folder / 75J633 ¥4.0/75J633 V04.00.18
Fle Edt Inseit Device Wiew Options 'window Help

B|&| f=|2E] 27 ] s

Settings
Annhunciation

General Interrogation
Spontaneous Annunciatio
Shatistic

+ Measurement

=4 Oscilographic Records

DIGSI® 4, annunciations — example

Display in DIG”@\@view the indications in DIGSI® 4 Online:

* Select Annunciation in the navigation (left) window.
All annunciation groups are shown in the data (right) window.
« Double click on an annunciation group in the data window, such as Event Log.

P The data and time appear. Double click on the entry. The list of indications appears.

7SA522 Manual 4-9
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Display on To display messages in the operating field of the SIPROTEC® 4 device:
the Device e SelectMain Menu - Annunciation -
e.g. Event Logor Trip Log.
MAIN MENU_ ______ 01/05
BAnnunciation —> 1
Measurement -> 2 > ANNUNCIATION
EEvent Log
Trip Log
:52:05,461
Re ON
Figure 4-4 SIPROTEC® 4, device display of operati sages in the event log — ex-
ample
TIP 06 01708 K\
Blast Fault 1+ 2 . K LAST FAULT 01/10
nd ~ast fau-t - 06.22.98 23:49:34.845

Network Fault 6 ON

Figure 4-5 SIPROTEC® display of fault messages— example

4-10 7SA522 Manual
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4.3.2

Display in DIGSI® 4

7SA522 Manual
C53000-G1176-C119-2

Measurements

The measured values that are registered are divided into the following categ

display in DIGSI® 4 or on the operating field of the device:

Q Primary values, based on the measured secondary values and the setti@ered
for the current transformers and voltage transformers.

Q Secondary values, which are the measured values or are derived fromythe meas-

ured values. %
O Other values calculated by the device, e.g. thermal va@er-deﬁned values.

Q Statistics values. 0

O Percentage values, relative to nominal ratings.

Select function

33, Operational Percent

Measurement
Frimary Y alues

Uszer Defined
Set Points

: Set Paoints [Measured
g Oscilographic Records

|
DIG& asured value display — example

red values in the DIGSI® 4 Online:

To display @
N
* Sele l& ement in the navigation (left) window. The measured value groups
;%r
le

1]
Figure 4-6

ap inthe data (right) window.
ick on a group, for example Primary Values.

Doduble click on the next item in the data window, Operational values, pri-
in the example. The date and time appear.

\®Double click on the date and time, and the measured values appear.

4-11
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Display on To display the measured values in the operating field of the SIPROTEC® 4 device:
the Device e Select Main Menu - Measurement -
e.g. Operation. pri.
MAIN MENU____ 02705
Annunciation —> 1
EVeasurement  —> 2| » MEASUREMENT 1/12
i 1
Operation. '@82
MEASUREMENT 01/12

EOperation. pri —> 01 >

ration. —-> 02 S oLdoooreler
Operatio sec 0 065 8A

1081.5A

Figure 4-7  SIPROTEC® 4, device display values — example

Note:

Measured values can also be displa in the default display and the control display.
ndicated have to be configured in the config-

4-12 7SA522 Manual
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4.3.3 Oscillographic Fault Records

As an option, SIPROTEC® 4 devices can have waveform capturing and eventrecord-
ing. Furthermore, the elements that are shown in the fault records can be seléctedsby

the user.

The fault record data are retrieved from the device memory by DIGSI® 4 and are
stored as oscillographic records in standard COMTRADE format.

The DIGRA® 4 program is used to convert the oscillographic data into graphical rep-
resentations that can be used to analyse the fault or the event captdred by the device.

DIGRA® 4 calculates additional values from the waveform datay e.g. impedances and
rms values, and displays the captured and calculated valueshin:

O analogue curves with timebase (time signals),
O phasor diagrams,
Q locus diagrams, and

0 harmonic graphs.

A% DIGRA 4 - Faultl cfg
File Edit Inget Wiew Option: Window Help

BHE| s e P Q) E[F & w 00 milN, -

#% Vector Diagrams - Fault1 cfg: 12/01_.. [H[=] E3 Time Sig. ‘s - Faultl_cfg: 12701799 11:10:00.00

tinms Messuring Sig tinms Measuring Signal Amovint
Cursor 1: -827.0 Mone -927.0 Mane
Cursor 2: -8954 3 Mone -4 3 Mane
Delta(C2-C1): 274 -27.4

Gen Pickup
Trip

-0.930 -0.900 -0.830 -0.500 -0.730 -0.700 -0

bt I80OHD o monics -]

e
|@ Help, ple§F1. |Primary |frc B0.0Hz | Pri: 10000 % A000 A |[Sec: 100.0%A.0A [ 1.2 kHz

Figure 4-8  DIGRA® 4 graphical representations of the waveform data — view examples

Details can be found in the DIGSI® 4 manual, order number E50417-H1176-C097,
and the DIGRA® 4 manual, order number E50417-H1176-C070.

7SA522 Manual 4-13
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4.4 Control

Remote

Local

The multiple application possibilities for SIPROTEC® 4 devices allow an equally
ible concept for command processing and control.

If the device is integrated into a master control system, then command outputs can be
remotely controlled via the system interface using telegrams from V'S

Q Higher-level control systems, or

O substation control devices such as SICAM SC. \%

On-site, the SIPROTEC® 4 device offers the possibility to co t@:uit breaker or
primary switching equipment using the operator control panel:

For devices with a four-line display, switching operatio rolled using:

* Main menu - Control - Breaker/Switch -4CGontrel - Equipmentand in-
tended direction ON or OFF (Figure 4-9), or

« The Function Keys F1 to F4. @

The functionality of these keys is programmab

MAIN MENU_______03/05
Measurement
EControl CONTROL 01/03
EBreaker/Switch—> 1
Tagging - 2
CONTROL __
EBreaker/ BREAKER/SWITCH 02/04
Tagging™ W —> 2| 7 ||---ee oo

Displa —> 1
EContro - 2

Figure 4-\&}control using the operator control panel

Q>®

4-14
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The status of a primary switch can be read out on the display using BREAKER / SWITCH
- Display (Figure 4-10).

BREAKER/SWITCH 01/04

EDispla > 1 > DISPLAY 01/03
Contro —> 2| 7 || gEizeeeeeeeeee oo
E52Breaker . OPEN

Disc.Swit. CLOS

Figure 4-10 Determining primary switch status using the operater control panel

DIGSI® 4 Control operations can be carried out using the DIGSI® 2 Tooll Connect a PC to the
operating interface of the device on site, or communicatetwiththe SIPROTEC® device
using a modem and the service interface.

DIGSI® 4 must operate in the Online mode for,this fagction.

» Select Control in the Navigation windowfand deuble click on Breaker /
Switches in the data window.

In the dialogue window that follows, all felevant primary switching equipment is dis-

played in a table with the present Status.

» Enter the intended switching diréction,in the Scheduled column. Answer the ques-
tion with Yes.

The password is requested, the interlocking conditions are checked, and the com-

mand is issued.

o Note:

The control option 8RDIGSI® 4 is typically used during commissioning, and for test and
diagnostic purposes.

CFC

Passwords

Interlocking

Command Process-
ing Times

Event’Recording

7SA522 Manual
C53000-G1176-C119-2

Using the graphiéally supported design tool CFC for logic functions in DIGSI® 4, infor-
mation can besegically combined. Command outputs can be derived from the output
of logig functiens. The link of the output of the CFC functions to the respective device
outputs isydetermined in the configuration matrix.

Q@nly authorized personnel can perform switching operations. Switching operations
are protected by passwords.

Command outputs may be subject to interlocking checks, which can be configured in-
dividually and graphically using the CFC logic too. Standard interlocking, such as
ground switch closed status indication, may be already contained in the basic settings
of certain device types when delivered from the factory.

Details about the command output time, checkback indication monitoring time, etc.,
are entered within the framework of the settings.

All switching operations are recorded in the message list with date and time.
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4.5 Manual Overwrite / Tagging

Manual Overwrite If the breaker/switch position is not available from the switch-gear, the status of the
switchgear device can be manually set to the actual present position using the opera-
tor control panel: Main Menu - Control - Breaker/Switch -. Man. Overs
write. The simulated switching status is used for interlocking checks, and for auto-
matically initiated switching operations.

Set Status For convenience during commissioning or at other times, decoupling ofghejinforma-
tion exchange between the switchgear and the protective device may,bedéesired for a
short period, without disconnecting the wires. This function is agtivatedwsing the op-
erator control panel: Main Menu - Control - Breaker/Switch -»Set Status.

Tagging To identify unusual operating conditions in the power systeém, tagging can be done.
The tagging can, for example, be entered as additionalf@perating conditions in inter-
locking checks, which are set up with CFC. Tagging isiconfigired in the same way as
for operating devices.

» The status of the tagging is displayed on the,operating panel, Main Menu - Con-
trol -. Tagging - Display (Figure 4-11);

or changed using

e Main Menu - Control - Tagging)- Seit.

MAIN MENU 03/05
Annunciation > 1
Measurement —> 2

» |[TAGGING 01/02

Set - 2

Figure 4-11  Tagging equipment from thefoperator control panel

Note:

e

The Manual Overwrite function is always done using the operator control panel on the
SIRROTEC® 4 devices.

4-16 7SA522 Manual
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4.6  General about the Setting Procedures

N

7SA522 Manual
C53000-G1176-C119-2

The SIPROTEC® 4 devices are delivered with standard default settings. C @
the settings are done with DIGSI® 4.

The setting procedure for a SIPROTEC® 4 device consists of

Overall Protection and Control Design:

O determining the functions that are to be used (device config%j\),

O assigning the binary inputs, outputs, LEDs, buffers, sys\
ration

O defining user-definable logic functions (CFC). @
Specific Settings:
O settings for all elements to be used, 0

O settings of the protective functions, Q

O settings of the process control functions

s are/then loaded into the SIPROTEC® 4
ce, or remotely by modem and the

L 4

c. (I/0O-configu-

Settings are first done Off-line. The s
device on-site using the operating serialii
service interface.

£ DIGSI - SIPROTEC 7563 / Folder / 75J633 V4.0/75J633 ¥04.00.18
Eile -

B2 ZEEE] 2EmE]

[ SIPROTEC 7563 / Folder / 75J633 V4.0

==, Offl | Select fu
.2 'W e Configuration
iation
D

Edit Insett Device Wiew Options Window

sking | A0 (Configuration b atrix]

easurement

=4 Dscilographic Records i Contre

i

BT Power System Data 1
etting Group A,
’ Sett\ng Group B
Setting Group C

ﬁ Setting Group D

ﬁ Change Group
g@ Oscillographic Fault Records

General Device Settings
@ Time Synchranization

? Senial Ports
“ut Pagswords
abe.. | anguage

Figure 4-12  Setting a SIPROTEC® 4 device using DIGSI® 4 — example

The transfer of data from DIGSI® 4 to the SIPROTEC® 4 device is indicated in the dis-
play. The progress of the transfer is displayed. See Figure 4-13.
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Setting Sequence

LOAD PARAMETER O

L 4
Download active &
Figure 4-13  Screen of Device during Settings Transfer 0
When setting a SIPROTEC® 4 device, adhere to the f0llowifig sequence:
Q Specify the interfaces, the device data, and th chronization,
O Determine the device functions to be use
Qa Design the assignment of the inputs utputs‘using the configuration matrix,

Qa Design all of the special logic that i& ployed using CFC (optional),
Q Enter the power system data, x
Q Apply the settings to groups Am ps B to D optional),

Q Set the passwords.

Setting steps partially b decisions from the previous steps. By following the
sequence listed, unne aryachanges and rework are avoided. The sequence en-

sures that informatio for an individual step will be available.

y, for example, the physical connections between the de-
ipment must be known. These connections are determined
guration of the inputs and outputs in the matrix. During the dis-

and setup duri
play desi % elect the relevant available equipment indications, and assign
these ind% ith selected graphic symbols.

O

To design the contro
vice and the fri

L 4

Y,

\ges to the configuration matrix and the control display are protected by password
0, 7 (Password for parameter set).

7SA522 Manual
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Settings for Setting changes to individual protective elements and functions can be done usingdhe
Protective operator control panel on the SIPROTEC® 4 device.
Elements Other settings such as input/output and device configuration can be viewed f@

front panel, but not changed.

« Display the settings on the LCD using Main Menu - Settings -
e.g. Masking (I/0).

« Change settings such as date and time using Main Menu - Settings - Setup/
Extras.

WAIN MENU 04/05 (b
¥ ||Annunciation —-> 1

Measurement - 2
Control —-> 3

Test/Diagnose —> b5 Device Config. —> 01

sking (I/0) —> 02

.System Datal —> 03

Group A —> 04

Group B —> 05

Group C —> 06

Group D —> 07

\ Change Group —> 08

Osc.Fault Rec. —> 09

etup/Extras —> 10 »

@\ Device —>
Active Group is: A
Figure 4-14 Cha% ings using the operator control panel — example

o Note:
l Changgs%) individual settings are protected by Password No. 5 (Password for

single setti

7SA522 Manual 4-19
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4.7  Configuration of the Scope of Device Functions

The individual devices within the SIPROTEC® 4 family can be supplied with various
protective functions. The ordering number of the device determines the availablefunc-
tions. The functions are specified more precisely through the process of enabling‘and

disabling in the Device Configuration area of the settings.

To specify the active functions using DIGSI® 4;

» Double click on Device Configuration inthe data window.

+ Click on the individual fields and select the functions to be enabled.

Device Configuration

Avwailable functions:

hla. Function |Scope

M0z Setting Group Change Option |Disabled
0112 Phase Distance MHD

0113 Earth Distance Quadrilatersl
M20 Powvver Swing detection Enabled
21 Teleprotection for Distance prat. POTT

0122  DTT Direct Transfer Trip Enabled

25  Weak Infeed (Trip andior Echo)

o

oK |g|GS|->deviﬁ\

P

M24  Instantaneous HighSpeed SOTF Overcurrent Erabled

Canicel

Figure 4-15 DIGSI® 4/ settingithe device configuration — example

The device configuration can be viewed from the operator control panel on the

SIPROTEC®.4 devige.

* In the main menu, select Settings - Device Config.

0192 Phase Distance
Quadrilateral

DEVICE CONFIG. 07/16

Figure 4-16 Viewing device configuration from the operator control panel — example

4-20
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4.8 Configuration of Inputs and Outputs (Configuration Matrix)

A configuration matrix is used to determine processing of the binary inputs, outputs,
LEDs, and indication buffers.

Configuration is performed with DIGSI® 4.

The configuration matrix is primarily divided into the following columns:
O  Device functions
U Information, e.g. indications or command with
O information number, identification of the information,
O display text, representative brief text of the information, on"the device display,
0 long text, extensive description of the information,

O type, identification of the information, e.g. CE.D2 “double command with 2 output
contacts and feedback indication;

U Source, that is, origin of the informatiofywith
Q binary inputs

O function keys F, freely programmaglekeys on the operating field, e.g. assigned
switching operations, etc. as the,origin of the information,

O CFC C (programmable logic)yuser-specific logic outputs as the origin of the infor-
mation;

U4 Destination of the information, with
O binary outputs ferthe®utput of signals,
LED, display of information on the device front, e.g. messages,
system interface §, transmission of information, e.g. to a substation control system,

CFC C (psegrammable logic), information as an input to a user-specified logic,

0O 0o 0o o

buffér, inwhich the information should be entered,
— opgratien annunciation buffer or
= fault anntinciation buffer,

o eontrelymenu CR, primary device can be controlled or tagging can be set.

TPhe“user determines the configurations by
Q/clicking on the appropriate column, or by

O Using the context menu: L (latched), U (unlatched), H (activate high),
L (activate low), (configured), (not configured), etc.

DIGSI® 4 checks the entry for plausibility and locks the input field if necessary.
A locked input field is shown in gray.

7SA522 Manual 4-21
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2. DIGSI - [Settings - Masking 170 [Configuration Matrix] - Siemens / Folder / 75J621 ¥4.0 ¥ar/75J621 ¥04.10.08]

#Eile Edit Inget Device “iew Option: ‘Window Help

Informetion Source Destination
M. D L T Bl FlC B LED: Butfer |S|C I
112|345 E6|7|8 112|3|4|5|6|7|8[1]|2]|3|4|5|6|7|E|S|T

Device, General
P System Data 1
Q. Fault Rec.

0501 |Relay PICKUP
0511 |Relay TRIP

4601 [=52-a

4602 [=52-h

1721 |=BLOCK 50-2
1762 |50/51 Ph A PU
1763 |50/51 Ph B FU
1764 |50/51 PhC PU
1724 |=BLOCK 500-2
S0RST WPickedup

P Zystem Data 2

S0/51 Overcur.

ouT oo

EAEA S EA S

easurem. Supery
Fault Locstor
oritrl Authorit
iControl Device
Process Data
heasurement
Set Points(hy
Energy
Statiztic
SetPoint(Stat

Filter Functions With the use of filters, either all i
done according to indications

Additionally, there is a filt g that differentiates between information configured

and not configured.

The filters allows for a rview and simple checking of the configuration set-
tings. Q

Also, columns an be temporarily hidden from view, so that you can view
only the sections af the total matrix that are relevant.

New Information A further func of the configuration matrix is the capability to define new information.

Thisisa ed by inserting a new line, defining the appropriate information type,
and assigning it to a source and a destination. The new information can also be dis-
play CD of the SIPROTEC® 4 device after it has been downloaded to the
de‘i?’

I
Function Keys Nznction keys on the operator control panel of the SIPROTEC® 4 device can be
assigned to commonly performed operating functions, e.qg. initiation of a switching op-
tion. Select the appropriate function key to in the Source F column for the
elated information (e.g. switching command).
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CFC SIPROTEC® 4 device information can be connected in a user-specified manner usi
the programmable logic components of the DIGSI® 4 CFC. For example, the usgpca
implement interlocking checks, create grouped messages, or derive limit valk‘

tion messages.

Information can be both a source and a destination in combined CFC editir@ spe-
cific logic’s inputs, e.g. the individual messages that are to be combined to a
grouped message, must be marked in the Destination C column. The logic’s output,
the grouped message in this example, is derived from the Source C column.

Viewing the Config-  The configuration can be seen on the operating panel of t\@&@ 4 device.

uration on the . . .
Operating Panel In the main menu, select Settings - Masking (Im

MASKING_(I1/0) _ 01/03 0
EBinary Inputs —> 1

LED —> 2

 In the next menu, select Masking @g. Binary Inputs.

BINARY INPUTS 02/

Binary Input 1 —>
EBinary Input 2 —>

Figure 4-18 Reading ion using the operator control panel, example assignment

of bina
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4.9 Programmable Logic CFC

CFC Designing

The CFC program in DIGSI® 4 can be used to create additional logic in SIPROT

4 devices. For example, special interlocking conditions for controlled equipment{can
be designed. Limit checks for measured values can be created, and correspon
control can be designed.

SIPROTEC® 4 devices may have some CFC functions set at the factory, accordigg to
the type and version of the device.

User-defined CFC functions are done in graphical form. Generic lagic'modules (AND,
OR, NAND, etc.) and analog modules that are specially created for uirements
of process control engineering (e.g., MAX, MIN, etc.) are avalil

The CFC-modules are combined to form complete CFC-logigyfu s in order to

O perform system-specific checks (e.g. interlocking),
O generate messages if measured values approach alcri value, or
O build group messages for transfer to a substati systems.

O

k4122 gif

/ DIGSI - SIPROTEC 7i63 / Folder / 75633 ¥4.0/75J633 V04.00.18

Figure 4-19 RIG@C basic options — example
Figure 4 % the graphical nature of the CFC logic tool, and some of the com-
ponent@ e used to build the logic.

@ettings are protected in DIGSI® 4 by Password No. 7 (Password for parameter
set).

Details about designing with the CFC program can be found in the instruction book,
order number E50417-H1176-C098.
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1

LOWER _SETPOINMT
Lower limit

i _BEARE
4 |

Annunc B0

M: Zet points 37-1 LYY E_Limit I
r—————— F_ Mal
4: Metering Ia = HyY
2
LOWER _SETPOINMT
Lower limit
W: Zet points 37-1 LUt F_ Limit I
r—————— F_ Mal
4: Metering Ib = HyY
3
LOWER _SETPOINMT
Lower limit
W: Zet points 37-1 LUt F_ Limit I
r—————— F_ Mal
U Metering Ic = HyY

Annunc B0

16

UPPERE_SETPOINMT
Upper limit

4: Zet Points 32 forward LVU"

d: Metering P =

T

F Limit I Annunc B
___r—————— E__Mal

S

“O0UT: Set points 37 alarm OI"

i7
EOOL_TO_DH

Bool to Double

T"0UT: Control Dewice 32 Arvow DI©

o—ED
o—EQ
EO

Figure 4-20 CFC Logic — example
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4.10 Power System Data

Power System In the window for Power System Data 1, important settings are entered that relat

Data 1 the power system and primary equipment connected to the device. The settingsiin-
clude:

O system data such as frequency, voltage, etc.
O data for the main current transformers and voltage transformers, ¢

Q circuit breaker or primary switch-gear information.

Power Syztem Data 1

Transformers | Power Systeml Breakerl

LCusztomize:
Mo, Seftings
0201 |CT Starpaint towwards Line
0203 |Rated Primary Yolage 4000 kW
0204 |Rated Secondary YWoltage (L-L) 100 %
0205 |CT Rated Primary Current 1000 A
0206 |CT Rated Secondary Current 14
0210 %4 voltage transformer is not connected
0211 |Matching ratio Phase-%T To Open-Defta-WT 173
02200 |14 current transformer is Meutral Current (of the protected line)
0221 |Matching ratio [4ph for CT's 1,000

7| Dieplaw Edditional Settings

Export Graph | About |

0k I Ubermehm &l = [MeviEe

Figure 4-21 MQ

Power System Power SN a 2 are part of the setting groups, which can be switched over dur-
Data 2 ing op e chapter 4.11). These include for example:
Q Pri erating Voltage
a @/ Operating Current
®aracteristic Data of the protected object etc.

L 4

Abbrechen | Hire |

setting the power system data — example

4-26 7SA522 Manual
C53000-G1176-C119-2



SIPROTEC®4 Devices

4.11 Setting Groups

A SIPROTEC® 4 device has up to four setting groups A through D. The setting, options
for each group are the same; however, the applied settings can be, and are typically
intended to be, different in each group. The active setting group can easily be,changed
while the device is in-service. A major advantage of multiple setting groups is the ca-
pability of optimizing the protection and control for the existing configuration of the net-
work being protected. In other words, the protection and control can be changed as
the network changes.

The setting groups are saved in the device. The setting groups,canbe changed during
operation using DIGSI® 4, from the operator control panelenthewdevice, by triggering
binary inputs, or via the system interface.

File Edit Insett Dewvice Yiew Opt

& DIGSI - Substation South / Feeder 1/ 75J631 V4.0/75J631 V04.00.18

ions  Window Help

2l&| =2l fmE] 2]

nifin a2l

k4114.gif

E|E§ Orline

0. F Seftings

-3 CFC

/ﬂ Contral

2 Annunciation

2 Measurement

= Oscillographic Records
Test

[# Substation South / Feeder 1/ 7SJ631 V4.0/75J631 V04.00.18

Select function

Device Configuration
# Maszking [/0 [Configuration b atrix]
%m Drefault Dizplay
@ Control Dizplay
ZElcre
ﬂg Power System Data 1
A ng Group A
ﬁ Setting Group B
ﬁ Setting Group C
ﬁ Setting Group D
@ Change Group

tlingrpA | ]
unetions:

=

) [
50/51 Phase/Ground Cwercurrent

24 Oscilographic Féult Recards 0006 67 Directional Phase/Ground Crwercurrent
General Device 5eMifias gggg igf?\? Uncti_erf%ver\f’oltaq(jer - "
- - eqative Sequence (Time Overcurren
& Tine Synchoniaton 0010 48/86 Mator (Startup Monitor / Caunter)
7 Serial Ports 0011 81 OverfUnder Frequency
uy Pagswordg 0012 49 Thermal Owverload
abe. |_anguage 0013 Measurement Supervision
0017 Fault Locatar
0018 S0BF Breaker Failure
0023 Demand Measurement Setup
| 0024 Minfkax Measurement Setup

Custamize...

Info |

Empty [75B31 |

Close

:

Help |

Figure 4-22 DIGSI® 4 Entering Settings in Setting Group A; Other Groups are Similar

Note:

Settings that are common to all protective functions, such as Device Configuration

and Power System Data 1, cannot be dynamically changed like the settings in Groups

A through D.
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Settings Double click on a protective function shown in the listbox of Figure 4-22 to obtain a

dialogue box for entering the settings associated with this function (Figure 4-23).

& DIGSI - test 1 / Folder / 75J631 V4.0 Var/75J631 ¥04.00.18
File Edit Insen Dewvice Yiew Dptions Mindow Help

== e T A 1 B e S e A

R test 1/ Folder / 7SJ631 V4.0 Var/75J631 v04.00.18

Select function
Ltﬂ. Device Configuration
# tazking [/0 [Configuratic

50/51 Phase/Ground Overcumrent - Settings Group A

22 Annunciation
-5 Measurement

-im Default Display

50 | 51 | 50N | BIN | InustRestraint |
ﬁ Control Dizplay

General

= Oscillographic Records m CFD Custornize: :
""" G Test B Power System Data 1 o =cHnge
s 1202 |50-2 Pickup 10.00 &
2 Setting Group & 1203 |50-2 Time Delay 0.00 sec
ﬁ Setting Group B 1204 |50-1 Pickup 200 &
. 1205 |50-1 Titne Dela 0.50 sec
ﬁ Settlng Gmul:l L 1214 |50-2 active * Alocays

ﬁ Setting Group D

@ Change Group

| Ozeillographic Fault Recg
@ General Device Settings
@ Time Synchronization

? Serial Ports

it Pagawonds

abe.. | gnguage

Help I

Export

Cancel I

75631 |

Figure 4-23 DIGSI® 4, entering settings for a protectiv

Fress F1 for Help.

Changing Setting The setting groups ¢ ahged during operation using DIGSI® 4, from the opera-
Groups tor control panel on th e, by triggering binary inputs, or via the system interface.
The active setting/grou indicated.
L 2
roup C
Group D
Binary Input
IEC60870-5—-103
L 4
Figure 4-24 SIPROTEC® 4 device, changing setting groups on the operator control panel
4-28
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4.12 General Device Settings

The settings of the display to show information of network faults on the LED @
LCD on the front of the SIPROTEC® 4 device are defined in the DIGSI® indow
shown in Figure 4-25.

Q k4123.gif

4 DIGSI - Substation South / Feeder 1 / 75J631 V4.0/7SJ631 V04.00.18
File Edit Insett Dewice Yiew Options Window Help

B3| f=(ee] 2lmlE] 2= nifin a2l
[% Substation South / Feeder 1/ 75J631 ¥4.0/75J631 V04.00.18
& Ej Online Select function

f[‘! Device Configuration

# Maszking [/0 [Configuration b atrix]
o %m Default Display

B Annunciation @ Control Dizplay

2 Measurement :_tj CFC

= Oscillographic Records @ Power Syster Data 1
ez' Test ﬁ Setting Group A

ﬁ Setting Group B

& Setting Group C I : Ve

D? Setting Group D Digplay Targets on every Pickup =
I0E]]

@ Change Group

&% Oscillographic Fault Records

Device, General Settings

General |

Customize:

105
@ Time Synchronization
? Serial Portz

“ay Passwords

abe. | anguage

= | Bisplay Addiional Setings

Exaart | Graph | About |

QK | UEernehtmen DIGS] > Dewcel Abbrechen | Hilte |

Figure 4-25 DIGSI® 4, general device i argets) — example
L 4

T}‘@n also be changed at any time using the operator control panel on the
Sl T

Ermpty

® 4 device: Main Menu — Settings - Device.
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4.13 Time Synchronization

Read-out on the
Operator Control
Panel

4-30

Time tracking in a SIPROTEC® 4 device can be implemented using:
0 DCF77 Radio Receiver (Time Signal from PTB Braunschweig),

O IRIG-B Radio Receiver (Time Signal from the global positioning satellite (GPS) sys-
tem),

O signals via the system interface from, for example, a substation conigel system,
O radio clock using a system-specific synchronizer box,
O minute impulses on a binary input.

Time signal generators are connected via a 9-pin D-subminiaturefport on the back
panel of the device.

Setting of the time synchronization is done exclusively with RIGSI® 4:

» Double clickon Time Synchronization in the data window and enter the set-
tings.

ka455.gif

Time Synchronization & Time Format

— Source of time synchronization Monitaring

& nternal Fault indicafion afte
© |EC-E0870-5-103
 PROEEUEEE

© Time signal IBIG B
 Time signal DCE??
 Time signal Sync. box

 Pulze via hinary input

Mot configured

\ ¥ 4 -
0K I Qlesraice Cancel | Help |

Figure 4-26 DIGSI®; Setting of the time synchronization — example

Using the:SIPROTEC® 4 device operator control panel, the time synchronization set-
tings can be tetrieved: Main Menu - Settings - Setup/Extras - Clock Set-

up.

SETUP/EXTRAS __ 02/06

Date/Time - 1

Clock Setup > 2 » [[cLock SETUP 01/03
erial Ports —
Device-ID —> 4 gffset_l__ -;m;n
MLFB/Version > 5 SF‘POP ime L mlg
Contrast —-> 6 ource nterna

Figure 4-27  Read-out of time synchronization settings from the operator control panel
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4.14 Serial Interfaces

Devices in the SIPROTEC® 4 family can be equipped with up to four serial i

O The operating interface is used for on-site connection of a PC, on which, DIG 1®4
is installed. All operations that are possible using DIGSI® 4 can be done is in-
terface.

O The service interface on the back panel is for connection to remote diaﬁmstic facil-
ities, e.g. DIGSI® 4 via modem and/or a star connection. AII@® 4 operations

are possible via this interface.

O The system interface on the back panel of the device i ed¥for connection to a
central master control system, such as SICAM SC. @

O The time control interface on the back panel of the i used for time synchro-
nization (e.g. IRIG B, DCF77).

In the DIGSI® 4 interface settings window (under“Setial Ports”) there are, among oth-
er items, settings for:

— transmission protocols and @
— transmission speeds.

o Note:

Xd with different modules for connection to other
IA485) bus or RS232 interface.

l The system interface can b
devices via optical fibr

\
C‘b
N

L 4

Q
o
&

L 4
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To set the framing and baud rate:

e Double click on Serial Ports in the data window and enter the specific settings
in the window that follows.

Interface Settings | ]
Serial part an PC | PROFIBUS FMS on PC| VD Addresses | PC porton device [EC B0870-5-103 | q
Address:
Frame:
Baud rate:

Max. telegram gap: 0..50
Measured value transmission: Im 0
DFI-Transmission: Iwith intarm. pos. 00 and 11 (v4) j
™ Expanded fault record channals QQ
—Access authorization at interface for v
7 Changing|setings = Trest and diggnesticzs s 5
NN

= dlestate affitier aptic canmecticn \
1 ikt O 1 ikt O J\

Figure 4-28 DIGSI® 4, Interfate Settings/Window

* Read-out on the
Operator Control Paf€l

The interface settings ‘can be checked using the SIPROTEC® 4 device operator con-
trol panel.

In the main menu,, select Settings —» Setup/Extras - Serial Ports - follow-
ing menus.

SETURLEXTRAS _03/06
Date/dime —> 1
Cliock Setup —> 2
Serial Ports —-> 3 > SERIAL PORTS 01/03
Device-ID —> 4| || [y a——— s 1
MLFB/Version — —> 5 e e a——
Contrast —> 6 Service Port —-> 3

Figure 4-29 Read-out of serial interface settings from the operator control panel, example

Note:

The serial interface for connecting a time control device is described in the Sub-sec-
tion 4.14, Time Synchronization.

4-32
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4.15 Passwords

The following access levels are defined:
O Switching/tagging/manual overwrite,
0 Non-interlocked switching,

O Test and diagnostics,

O Hardware test menus,

O Individual settings,

O Setting Groups.

ka458.gif

Pazswords:

Mumber Function

Ps o f chil

Password for unlocked switching
Paszsword for test and disgnostics
Pazsword for hardware test menus
Paszsword for single settings
Pazsword for parameter set

EAELIE- TR N] —

<) =)= <1< <]

Nge... | Hesetall. I
|

Figure 4-30 indow indicating the active passwords — example

When 3sin4Dlel 4 or the operator control panel on the SIPROTEC® 4 device, a
passwor& sted for the specific functions.

rd protection against unauthorized access is only in place during on-line op-
. The passwords for setting changes are first activated when the settings are
\ o@ded into the device. The passwords are irrelevant in the DIGSI® 4 off-line mode.

0 deactivate a password, you must know the password.

K
\$
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Passwords can only be changed using DIGSI® 4.

To change an existing password:

* In the Passwords window shown in Figure 4-30, double click on the password t
changed. In the next window (Figure 4-31), enter the present password, the new
password, and confirm with the new password again and OK.

‘(4119.gif
Change Pagsword
Old password: I \
MNew password: I
Confirm new pazswaord: I
[ I Cancel | Help |
Figure 4-31 DIGSI® 4, changing passwords @Q
Passwords are numbers up to 8 digits.
At delivery all passwords are set to 0\
[ ) Note:
l If the password for setting W g has been forgotten, a temporary password
can be received from Sie he temporary password can be used to define a new

password for this funct

The registration num Xe DIGSI® 4 software package will be required to re-
ceive the temporar rd.

N\
&

Q>®
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L 4

Configuration is the process of customizing the relay for t)@applicaﬁon.

To accomplish this, the following questions must be answ

* Which functions are needed?

« Which data and measured quantities need to be retr ia which inputs?

» Which information, measured data, and control@acti eed to be issued via which
outputs?

« Which user-definable functions need to b ormed in CFC (Continuous Function
Chart)?

« Which information should be display the front panel of the device?

* Which interfaces are to be use

* Which time source is to be u syhchronize the internal clock?

5.3 -ﬂ Defined Functions with CFC 5-34

5.4 g a Default Display 5-43
55 terfaces 5-44
5. ate and Time Stamping 5-48
L 4
7SA522 Manual 5-1
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5.1 Configuration of Functions

General

The 7SA522 relay contains a series of protective and additional functions. The scope
of hardware and firmware is matched to these functions. Furthermore, commands
(control actions) can be suited to individual needs of the protected object. In additien,
individual functions may be enabled or disabled during configuration, or interaction be-
tween functions may be adjusted.

Example for the configuration of the scope of functions:

A substation has overhead line and transformer feeders. Fault locationmust only be
carried out on the line feeders. The devices in the transformer baysSywill therefore be
configured to disable this function.

The available functions must be configured as enabled or disabled. For individual
functions, the choice between several alternatives may be presented, as described
below.

Functions configured as disabled are not processed by the 7SA522. There are no
messages, and corresponding settings (functions, limitwalues) are not displayed dur-
ing detailed settings.

i

Note:

Available functions and default settings,are‘depending on the ordering code of the re-
lay (see ordering code in the appendixfordetails).

Determination of
Functional Scope

5-2

Configuration settings may be entéred tising a PC and the software program DIGSI® 4
and transferred via the operating interface on the device front, or via the rear serial
service interface. Operatidn via'DIGSI® 4 is described in Chapter 4 as well as in the
DIGSI® 4 manual, ordegnumier E50417—-H1176—C097.

Entry of password No. Z(forsetting modification, default 000000) is required to modify
configuration settings{(see“Section 4.16). Without the password, the settings may be
read, but cannot bemodified and transmitted to the device.

The functionabscope with the available options is setinthe Device Configuration
dialogue box (see,Figtre 5-1) to match equipment requirements. To change a func-

tion, click onthe corfesponding line under Scope, and select the desired option in the
list which“appears, The drop-down list closes automatically upon selection of an item.

7SA522 Manual
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Special Cases

7SA522 Manual
C53000-G1176-C119-2

Ayailable functions:
o, |Func1iu:-n |Scope
0103  Setting Group Change Option |Disabled *
0112  Phasze Distance TAHC
0113  Eatth Distance Cuadrilateral
0120  Powwer Swing detection Enabled
0121  Teleprotection for Distance prot. POTT
0122  DTT Direct Transfer Trip Enabled
0124  Instartanesous HighSpeed SOTF Overcurrent Ensbled
0125  Weak Infeed (Trip andior Echa) Enabled \'

K I WS- device Cany s Help |

Figure 5-1  Device Configuration dialogue box in DIGSI® 4 — example

Before closing the dialogue box, tramsfer the modified functional setting to the relay by
clicking on the item DIGSI - Device. Theidata is stored in the relay in a non-volatile
memory buffer.

The configured functional scopecan be viewed at the front of the relay itself, but can-
not be modified there. The settings‘associated with the functional scope can be found
in the MAIN MENU under 5 Settings - Device Config.

Most settings are, selfsexplanatory. The special cases are described below.

If the setting group change-over function is to be used, the setting in address 0103
Grp Chge OPTIONwnuSt be setto Enabled. In this case, it is possible to apply up to
four different groups of settings for the function parameters (refer also to Sub-section
6.1.2). During normal operation, a convenient and fast switch-over between these set-
ting gréups'is possible. The setting Disabled implies that only one function parame-
ter setting group can be applied and used.

Theytripping characteristic type can be selected for the distance protection, dependent
ongthe'device version. In setting address 0112 the selection for the phase—phase
measuring systems Phase Distance is done and in address 0113 the selection for
theyphase—earth measuring systems Earth Distance is done. A selection between
a polygonal tripping characteristic Quadrilateral and circular MHO characteristic
MHO is available. In Sub-sections 6.2.3 and 6.2.4 the characteristics and measuring
techniques are described in detail. The setting in these two addresses may be differ-
ent. If the device is to be applied for only phase—earth loops or only phase—phase
loops, then the unused function is set to Disabled.

If the distance protection is to be supplemented with a teleprotection system, the de-
sired scheme can be selected in address 0121 Teleprot. Dist.. A selection be-
tween the permissive underreach transfer scheme PUTT, the permissive overreach
transfer scheme POTT, the UNBLOCKING scheme, and a BLOCKING scheme are avail-
able. These schemes are described in detail in Sub-section 6.4.1. If a teleprotection
supplement is not required for the distance protection, the setting must be Disabled.

The tripping characteristic of the time delayed overcurrent protection can be set in ad-
dress 0126 Backup overcurrent (Back-Up 0/C). Inaddition to the definite time
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5-4

overcurrent protection (DT), an inverse time overcurrent protection can be configured
to either correspond to the IEC characteristics (TOC IEC), or to the ANSI characteris-
tics (TOC ANSI). The various characteristics are shown in the technical data. The time
delayed overcurrent protection may naturally also be disabled (Disabled).

The tripping characteristic of the earth fault protection can also be selected, in this
case in address 0131 Earth fault overcurrent (Earth Fault 0/C).In ad-
dition to the definite time overcurrent stages (DT, up to three stages can be implement-
ed), itis also possible to configure an inverse earth fault stage. This inverse stageémay
either correspond to the IEC characteristic (TOC IEC) or to the ANSI egharacteristic
(TOC ANSI), or to an inverse logarithmic characteristic (TOC Logardithm.). If an in-
verse tripping stage is not required, the stage that is usually referred,to as*inverse”
may also be used as a fourth definite time stage Definite TimeyThewarious char-
acteristics are shown in the technical data. The earth fault protéction;may naturally
also be disabled (Disabled).

If the device has an automatic reclosure, the addresses 0183 and 0134 are signifi-
cant. If no reclosure is desired at the feeder for which ZSA522"s used or only an ex-
ternal device is used for reclosure, address 0133 AUTO,RECLOSE is switched to Dis -
abled. Automatic reclosure is only permitted for o¥@rhead lines. It may not be used
in any other case. If the protected object consists of@ combination of overhead lines
and other equipment (e.g. overhead line in a bloek with/a transformer or overheadline/
cable), reclosure is only permissible if it can betensured that it can only take place in
the event of a fault on the overhead line.

Otherwise set the number of desired reclesuretattempts there. You can select

1 AR cycleto 8 AR cycles. Youcan also set ADT (adaptive dead time): in this
case the behavior of the automatic reclosure depends on the cycles of the remote end.
However, the number of cycles mustb@eiset at least at one end of the line and this end
must have a reliable infeed #The othergend or ends may operate with adaptive dead
time. See section 6.11.1 for detailed explanations.

The AR CONTROL MODEyunder,address 0134 allows a total of four options. You can
determine whether the sequence of automatic reclosure cycles is defined by the fault
situation of the pick-up of the starting protection function(s) or by the type of trip com-
mand. The automatic re€losure can also operate with or without action time.

The Trip wigh T-action or Trip without T-action command setting is pre-
ferred when sinigle-pole or single/three-pole automatic reclosure cycles are planned
and are possible. Intthis case different dead times (for every interrupt cycle) are pos-
sible afterjsinglezpole tripping and after three-pole tripping. The tripping protection
functionsdetermines the type of tripping: single-pole or three-pole. The dead time is
controlled dépendent on this.

Using the Pickup with T-action or Pickup without T-action setting, dif-
ferent dead times can be set for the auto-reclosure cycles after single, two and three-
phasefaults. The fault detection configuration of the protection functions at the time
the tfip command disappears is decisive. This operating mode also enables the dead
timés to be made dependent on the type of fault for three-pole interrupt cycles. Trip-
ping is always three-pole.

The Tripwith T-action setting provides an action time for every interrupt cycle.
This is started by the general starting signal (i. e. logic OR combination of all internal
and external start signals of all protection functions which are configured to start the

automatic reclosure function. If there is still no trip command when the action time ex-
pired, the corresponding automatic reclosure cycle cannot be executed. See section
6.11.1 for further explanations. For the time graded protection this setting is recom-

mended. If the protection function to operate with reclosure does not have a general

7SA522 Manual
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fault detection signal for starting the action times, select the setting Trip with
T-action.

that automatic reclosure is available or an external reclosure device is used.

cuit breaker must also be suitable for single-pole control.

For the trip circuit supervision the number of trip circuits that shall be monﬂored is set

in address 0140 TripCirc.Superv with the following settin

2 trip circuitsor3 trip circuits.

ip circuit,

>

5.1.1 Settings
Addr. Setting Title Setting Options Comments
103 Grp Chge OPTION Disabled Setting Group Change Option
Enabled
110 Trip mode 3pole only Trip mode
1-/3pole
112 Phase Distance Quadrilateral Phase Distance
MHO
Disabled
113 Earth Distance Quadrilateral uadrilateral Earth Distance
MHO
Disabled
120 Power Swing Disabled Disabled Power Swing detection
Enabled
121 Teleprot. Dist. Disabled Teleprotection for Distance prot.
122 DTT Direct Trip Disabled DTT Direct Transfer Trip
124 SOTF Overcurr. Disabled Instantaneous HighSpeed SOTF
Overcurrent
125 Weak Infeed @ Disabled Disabled Weak Infeed (Trip and/or Echo)
Enabled
126 Baek-Up©O/C Disabled TOC IEC Backup overcurrent
TOC IEC
TOC ANSI
131 Earth Fault O/C Disabled Disabled Earth fault overcurrent
P TOC IEC
TOC ANSI
TOC Logarithm.
Definite Time

7SA522 Manual
C53000-G1176-C119-2
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Addr. Setting Title

Setting Options

Default Setting

Comments

132 Teleprot. E/F

Dir.Comp.Pickup

Disabled

Teleprotection for Earth fault

UNBLOCKING
BLOCKING
Disabled

Disabled
1 AR-cycle
2 AR-cycles ¢

>

overcurr.

133 Auto Reclose Disabled Auto-Reclose Function

6 AR-cycles
7 AR-cycles
8 AR-cycles
ADT

134 AR control mode Pickup w/ Tact
Pickup w/o Tact
Trip w/ Tact

Trip w/o Tact

Pickup w/ Tact

4 AR-cycles
ter control mode

Disabled Disabled

Enabled

5 AR-cycles
135 Synchro-Check ynchronism and Voltage Check

137 Disabled Disal

Enabled

Overvoltage Overvoltage

138 Disabled Enable

Enabled

Fault Locator Fault Locator

139 BREAKER FAILURE Disabled d Breaker Failure Protection

140 Disabled
1 trip circuit
2 trip circuits

3 trip circuits

TripCirc.Superv Trip Circuit Supervision

Enabled
Disabled

o

7SA522 Manual
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5.2  Configuration of the Binary Inputs and Outputs

General

Upon delivery, the display on the front panel of the relay, some of the function‘keys,
the binary inputs and outputs (output contacts) are assigned to certain information.
These assignments may be modified, for most information, allowing adaptationgdo the
local requirements.

During configuration, certain information within the relay is assigned to certain physi-
cal interfaces (e.g., binary inputs and output contacts) or logical interfaces (e.g., user-
defined logic, CFC).

It must be determined which information should be linked witfi'which device interface.
It may also be determined which properties the informatign and the interfaces should
have.

Messages and statistical values from earlier events,can be,lost during configuration;
therefore, operational and fault data and statistic countersqvhich are memorized in the
relay should be read and saved if desired, priof(to changing the configuration.

5.2.1 Preparation

Indications

7SA522 Manual
C53000-G1176-C119-2

Before configuration is started, the overall interfacing requirements must be assessed.
The required inputs and outputs,must be compared with the number of physical inputs
and outputs present on therelay. The types of indications and commands, and their
requirements, should’be takemuifito account.

Indications may be‘information of the device regarding events and conditions that can
be transmitted vigfoutputcontacts (e.g. start-up of the processor system or a trip signal
initiated by a protective function). These are defined as output indications.

(binary‘@utput |

sighd) . (Plant)

( Teip, ) D |

() L+ —\ ; Output indication/tripcommand via relay contact

Rigure 5-2  Output indication (OUT)

IAdications also include information from the plant to the relay regarding plant events
and conditions (e.g. position or condition of a circuit breaker). These are defined as
input indications. Inputindications with one binary input are single point
indications (SP). Two binary inputs whose normal conditions are opposite, and
which are monitored by the relay, are required for a double point indication
(DP).

5-7



Configuration

@ e.g. Isoloation |
switch

|
~ E e.g. mch . R ' 0
L+— ! / Binary input L+ ‘ ! ) _ O
L— (e.g. BI1) / Binary i

(Plert) | (Plant) g Bl()
; / Binary inpu

L— (e.g. BI 3)

Single point indication (SP) Double point indication (DP) 4

Figure 5-3 Input indications %
Additionally to the predefined input and output indications new \specific indi-
cations and even control commands for switching devices5 ted.

5.2.2 Structure and Operation of the Configuration Mat@

General This section deals with the structure an ration‘of the configuration matrix. The

configuration matrix can be viewed witho ing any configuration changes. Infor-

mation characteristics and configuratio% e described in Sub-section 5.2.4, and
configuration is demonstrated in Sub.Secti .2.5.

Configuration of information is per edhusing a PC and the DIGSI® 4 software pro-
gram, via the operator or service . The configuration is represented in
). r

DIGSI® 4 as a matrix (Fig ‘ ow is assigned to an information of the de-

vice. ltis identified by a f @ umber No, LCD text (display text D), an explanation

(long text L, minimized 5-4), and an information type T. The columns give the
b

interfaces which should sources and/or destinations of the information. In ad-
dition to physical devi ts’and outputs, there may be internal interfaces for user
definable logic (CFC), ge buffers, or the device display.

L £

Q
o
&

L 4
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Filter Information Catalog Standard View Short view

,{ DIGSI - [Settings - Mazking 1/0 [Configuration Matrix] - SIPROTEC 7zi63 / Folder / 75J633 ¥4.0/75.)633 V04.00.18]
# File Edit Insert Device “iew Options ‘Window Help

nl@l s || El ﬁ’l ﬁl%}l & | Ilndicaliuns and commands uj I[:unﬁg\uled to Bl, BO or LED j@lﬁﬂ e ]I[ﬂ

Infarmation Source Destination
Mo, b

LED
7 (809 101112131

00035 |=Reset LED

Device, General =Light on
Birk OPEMNED Ll
P System Data 1 L [Latched)
Csc. Fault Rec. U [Urlatched)
0007 |=Set Group BitD _ [mot configure

Change G
ENOS SEOUR s [ Sat Group Bt

0501 |Relay PICKUP
0511 |Relay TRIP
4601 |=52-a

4602 |=52-h

1721 |=BLOCK, 50-2
1762 |50/51 Ph A PU
1763|5081 Ph B PU
1764 |50/51 Ph C PU
1724 |=BLOCK 50M-2
1765 | S0MIST MPickedup
2692 |67 A picked up
2693 |67 B picked up

P .Svystem Data 2

3051 Dvercur.

BF Direct. OIC - ot [67 C picked up
2695 [67M picked up
ColdloadPickup
27159 O Vol
46 Megative Seqg
81 O Freg.

49 Th.Overload

0162 |Failure Sum |
0163 |Fail | balance
Measurem Supery 0167 |Fail % balance
0176 |Fail Ph. Seq. ¥
0175 |Fail Ph. Seq. |

FATC TripCire.
7am Auto Recl. 2831 |79 Cloze
Fault Locatar

Figure 5-4 7 Extract from the configura Bn

In &in the rows is assigned to appropriate interfaces in the columns via an en-
trysi intersecting cell. This establishes which information controls which destina-
@from which source information is received.

configuration matrix, not only the configuration is shown, but also the type of

canfiguration. For example, information regarding an event which is configured for dis-
ay on a LED may be latched or unlatched.

The possible combinations of information and interfaces is dependent on the informa-
tion type. Impossible combinations are filtered out by DIGSI® 4 plausibility checks.

The matrix columns are divided into three types: Information, Source, and Destination.
To the left of the matrix, information is divided into information groups.

L 4
R the The matrix may become very extensive because of the amount of information con-
tained within. Therefore, it is useful to limit the display via filtering to certain informa-
tion, thus reducing the number of rows.
The tool-bar below the menu bar contains two pull-down menus by which information
may be filtered. Using the first menu, the rows can be limited to indications, com-
7SA522 Manual 5-9
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Information Groups

Information

5-10

mands, indications and commands, or measured and metered values. The second
menu allows to display only configured information, information configured to physical
inputs and outputs, or non-configured information.

A further reduction in the number of rows is possible, by compressing an information
group to one row. This is done by double-clicking on the group label area (located to
the far left). If this is done, the number of rows is reduced, allowing the user to focus
on the information groups of interest. A second double-click restores all rows in the
information group.

To limit the width of the matrix, two possibilities exist: The tool bar alloWs teyswitch be-
tween standard view and short view, or individual columns can beyhidden.

In the latter case you double-click on the field with the column heading thus hiding the
contents of the associated column. In the example of Figure 54, the|leng text (L) un-
der Information is not shown. By double-clicking on long téxt field/(L), the long text
becomes visible again, and vice versa.

With two options on the tool bar you may switch betweén'standard view and short
view, thus modifying the all columns under the Source,and Destination title
blocks. The columns associated with the Informationblock remain unchanged.

In standard view, all binary inputs, binary outputs, and LEDs are accessible, as shown
in Figure 5-4 for the binary outputs and LEDs.

In short view (not illustrated in the figure);ia common column is displayed for each of
the sources and destinations. Within thedindividual cells of a common column, infor-
mation regarding the configuration typehis available in an abbreviated form. For exam-
ple, the abbreviation H1 in a cell of thetgommon binary input (Bl) column means that
the corresponding information is cénfigured with active voltage (High) to binary input
1. If an information is assigned toiseveral sources or destinations, the abbreviations
of all destinations are showh, separatéd by commas. If there is not enough space in
the cell for the simultanedus,display of all abbreviations, a double-click on the cell and
movement of the text cursor Within the cell allows to scroll through the entire contents
of the cell.

To switch between standardWiew and short view, the menu item View can also be
used.

All informatio’is ‘@rganized into information groups. In addition to general relay infor-
mation, information regarding individual device functions is also included.

By clicking ontan information group title area with the right mouse button, a context
menu ¢an bé viewed, which contains information regarding the properties of that infor-
matien, greup. This is particularly useful if the information group is associated with a
function that contains parameter settings.

Ifthe thformation group belongs to a protective function for the relay, a dialogue win-
dow"ean be accessed in which the settings of the protective function may be read out
and modified. The procedure for entering settings of a protective function is described
i general in Chapter 4. Details regarding the settings for various functions are found
in Chapter 6.

The settings group to be processed may be selected via the menu item View - Set-
ting Group.

The column header Information contains the function number, the LCD text (dis-
play text), an explanation (long text), and the information type. The following abbrevi-
ations are used for the information types:

7SA522 Manual
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¢ Annunciations:

- SP Single Point Indication (binary input, e.g. LED reset, refer also to
subsection 5.2.1)

- DP Double Point Indication (binary input, refer also to subsection5%2.1)

- OuUT Output Indication (protection output signals e.g. pickup, trip .%)

- IntSP Internal Single Point Indication,

- IntDP Internal Double Point Indication.

— TxTap  Transformer Tap Indication

« Control Commands for switching devices (refer to subsection 52.3):

- C_S Single Command with Single Output without Feedbaek,

- CF_S Single Command with Single Output with Fgedback;

- C_SN Single Command with Single Output Negated'without Feedback,

- C_ D2 Double Command (2 relays) with Single Outputs without Feedback,
- CF_D2 Double Command (2 relays) with Single‘@utputs with Feedback,

— C_D12 Double Command with Single Trip/Outputs and Double Close Outputs
without Feedback,

— CF_D12 Double Command with SinglefTrip"Qutputs and Double Close Outputs
with Feedback,

- C D3 Double Command (3 relays),with Single Outputs and Common Output
without Feedback,

- CF_D3 Double Command (Bfrelays) with Single Outputs and Common Output
with Feedback,

- C D4 Double Command (4 relays) with Double Outputs without Feedback,
— CF_D4 Double Commandi4. relays) with Double Outputs with Feedback,

— C_D2N Double @ommand (2 relays) with Single Outputs Negated
without Feedback,

— CF_D2N Double Cammand (2 relays) with Single Outputs Negated with

Feedbaek.
* Measured Values:
- MV Measured Value,
- MVUY Measured Value, User Defined,
- LVU LCimit Value, User Defined.

* Metered Values:
- _PMV,, _Pulse Metered Value.

The information contains various properties depending on the information type, which
are partially fixed and may be partially influenced.

Source The source denotes the origin of the information which the matrix receives for further
processing. Possible sources are:

- BI Binary Input,

- F Function key, which may serve to introduce a switching action,
-C CFC, i.e., message comes from user-definable logic.
Destination The destination indicates to which interface the information is forwarded. Possible

destinations are:

- BO Binary Output,

- LED LED display on the Device Front Panel,
-0 Operation Event Buffer in the Device,

7SA522 Manual 5-11
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-T Trip Log Buffer in the Device,
-S System Interface,
-C CFC, Information is processed by CFC Program of the User-definable Logic.

- CM  Control of switchgears if a switch plant is indicated in the Control Menufof
the device

5.2.3 Control Commands for switching devices

5-12

Control commands are output indications which are specially canfigured for the trans-
mission of control signals to power plant switching devices (cireuitréakers, isolators,
etc.). Once the type of a command has been established, ®IGSI®4 reserves a corre-
sponding number of output relay contacts. For this, theseerresponding output relays
are numbered consecutively. This must be observed when wiring the relays to the cor-
responding power plant to be controlled.

Table 5-1 shows the most important command types. The following Figures 5-5
through 5-9 show time diagrams, control settingshanaithe order of relay positioning for
frequently used command types.

Table 5-1 Most important command types

Single Command with With 1 relay without feedback C_S
Single Output with feedback CF_S
Double Command with With 2 relays without feedback C_D2
Single Outputs with feedback CF_D2
Double Command withsSingle With 3 relays without feedback C_D3
Outputs plus Comman Qutput with feedback CF_D3
Double Command with'Double | With 4 relays without feedback C_D4
Outputs with feedback CF_D4
Double Commanaywith Double | With 3 relays without feedback C_D12
(Close) and Single (Trip) with feedback CF_D12
Outputs

Fordouble commands, the first output relay is selected using DIGSI® 4. The other out-
put relays will be automatically selected by DIGSI® 4. Inthe sequence of output relays,
eaclPTRIP command is placed before the associated CLOSE command. For
coimands with feedback indications, DIGSI® 4 reserves another line in the configu-
ration matrix for the switching device feedback indications. Here, the OPEN position
feedback is placed before the CLOSED position feedback as well.

For Figures 5-5 through 5-9, the following abbreviations apply:

- C+ Relay contact for closing

- C- Relay contact for tripping

- CC Relay contact is common

- CCC Relay contact is common to a bus
- L+;L—  Control voltage

7SA522 Manual
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CLOSE
command

C+ l
C+
Ii Switching
device
I

—~V

Matrix configuration: X

| Rz

Figure 5-5  Single command with single contact 0
CLOSE TRIP
command command

N

S
l

c+ |

I L
12
Matrix configuration: XX \
1|+ ®
Ol0
Figure 5-6  Double command with single cc@
CLOSE T | T . L+
command C+ / o /
C+
N W’ SwitchingW
C- device —
| . |
cC [
] cc /
S
Matrix confi
Figure 5-7  Double command with single contacts plus common contact

L 4
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CLOSE TRIP
command command | T o L+
C+1 C+1/ C—l/ O
C+2 | W.' Switchingw
device
c-1 | |
C+2 C-2 ¢
C-2 _
L—
t @
1.2 3 4
Matrix configuration: XI XXX 0
38|33
Figure 5-8  Double command with double contacts (with 4 relays) @
CLOSE TRIP | T . |+
command command +1/ C— /
C+1 | \
a Switchingﬂw
C+2 | K device
|
C— C+2(
.o | —
123 \
Matrix configuration: XIX[X @
|| | N
gl « O

Figure 5-9

5.2.4 Establishing Inf

General

L 4

5-14

Double command with do@ngle contacts (with 3 relays)

X

ation Properties

ssociated with a specific information unit (indication, command, etc.), position the
ouse on the specific row under Information, and then use the right mouse button
tofaccess a context menu where Properties can be selected.

x@ypes of information contain different types of properties. To view the proper-
i
m

or example, if the cursor is positioned on a specific output indication, the right mouse
button is pressed, and the menu item Properties is selected, then a choice of
whether the indication should appear in the oscillographic fault records (Figures 5-10,
5-11, and 5-12) is presented. For internal single point indications, the default status of
the indication (on, off, or undefined) after device reset can be selected as well (Figure
5-11).
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Output Indication
(ouT)

Internal Single
Point Indication
(IntSP)

Singe Point Indica-
tion (SP)

Double Point Indi-
cation (DP)
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Object Properties - Output Indication [OUT]

Transmizzion via IEC B0870-5-103——— Select indication

Function type: 160 - W Select indication in aszillagraphic favlté
recornd

Irnfarmation no.; EE ¥

DU type: IE [Trip Log] j

Y,

|

Figure 5-10 Information properties — example for the informatianstype “Output Indication”
(OuT)

Object Properties - Internal Single Point Indicati (IntSP/IntSP_E] |

— Transmizzion via IEC BOEY0-5-103

Function type: I vI
Information no.: I vI

DU type:

Select indication

W [ Select indication in oszilographic faulk
recard
ya B

Figure 5-11  Information properties — example for the information type “Internal Single Point
Indication” (IntSP)

Dbiject Propeties - Intemal Single Point Indication [IntSP/IntSP_E)

I‘—' SMEmission via IEC B0870-5-103 — Filter
Fumigtion wpe: B0 ¥ Filter time [mz]: I 0

| _ |

~ D s || s = FEetrigger filter

B DU type: |1 [Dperation Bufer) 'I

2

— Select indication — Chatter blocking...
™ Select indication in oszilographic Fault: = Zetivate
irecord
Corcel | b |
Figure 5-12  Information properties — example for information type “Single Point Indication”

(SP)

In addition to the properties entered for single point indications, a “Suppress interme-
diate position” check box is available, which may be checked to suppress the interme-
diate indication during operations. If this field is marked, then the filter time, which can
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Filtering / Contact
Chatter Suppres-
sion

Transformer Tap
Changer (TxTap)

5-16

also be set (see margin heading “Filtering/Contact Chatter Suppression” below), is
only effective for the intermediate (= undefined position) indication. Hence, briefly un-
defined conditions or contact chattering will not lead to an alarm; however, defined
changes in the condition (final positions) are immediately reported.

Object Properties - Double Point Indication [DP/DP_I)

— Transmiszion via IEC B0870-5-103 protocol—  —Filter
Function tpe: 240 - Eilter time [mz]: I 1}
Information no.: {160 hd ™| Betriager fiter
DU bype: 1 [Operation Buffer) = Suppress intermediate pasitior

— Chatter blocking. ..
I Aictivate

o
Y -
Cancel |

Figure 5-13 Information properties — example for infarmation type “Double Point Indication”
(DP)

4

For input indications (single point indicationsySP, double point indications DP), filter
times may be entered (pick-up and drog-out delays) to suppress momentary changes
in potential at the binary input (e.g. céntact chatter), refer also to Figure 5-12 and 5-
13. Filtering occurs during an input/€hange of state, with the same setting values
whether coming or going. Informatiop'is,énly distributed when the new state continues
to exist after a preset time jiftterval (ingnilliseconds). The setting range is from 0 to
86,400,000 ms, or 24 hours. Whether or not the filter interval is restarted for each
change of state during the filtering (filter re-triggering) is selectable.

Itis also possible to setehattepsuppression for each indication (Figure 5-12 and 5-13).
The contact chatter settingsthemselves, are set the same for all input indications (see
Sub-section 5.2.7).

The transformertap changer position is communicated, via binary inputs, in a speci-
fied encadingformat’ (maximum of 62 positions). Only binary inputs that are in direct
order withiregardito numbering can be used.

For thelencoding formats available (binary code, BCD code, “1 of n” code), four set-
tings (ntmber of positions, number of bits, display offset, and position change) may be
pragrammed. Their bit pattern corresponds to an individual transformer tap changer
positionwhich is represented in the device display and in the indication buffers (Figure
5-14).
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Trafastufen | Flattersperre und Filter I

Kodigrung: |W:l‘

Stufenanzahl: I 1 3:

Anzahl Bits: I 23:

Anzeigeoffzet: I 03:

Stufensprung: I 1 3:

[T Laufkantakt (immer hiichsten

Binareingang venwenden]
QK I Lol | Cancel | Help |]
Figure 5-14 Information Properties Example for Informationgiype “Transformer Tap Chang-
er” (TxTap)

If none of the available encoding formats,are selected, each individual tap changer po-
sition may be setin a table. The table is'acéessed after the pull-down menu Table for
encoding is opened, by selecting the,butten o the side.

The encoded transformer tap changerposition bit pattern is transformed into digital
values between 1 and 62. An ugrecagnized pattern is interpreted as position 63.

The number of bits coincides.witiithe number of the binary inputs to be configured,
and limits the number of p@sitions to be represented.

Using the display offset, the beginning of the evaluated bits may have an offset of a
programmed number. The stepping of the transfomer taps may be modified, using the
tap interval featurey(seeyexample).

Example:Four trafsformer position settings are to be represented by three binary in-
puts, using the(designators 3 through 6. The encoding is binary.

Orientation Desired representation

Bll BI2 BI3

- - - 63.00

X - - 3.00

- X - 4.00

X X - 5.00

- - X 6.00

X - X 63.00

Using three binary inputs (= 3 bits), a maximum of 23 = 8 position settings may be rep-
resented in binary code. In order to begin the representation of transformer tap chang-
er positions with the value 3, the display offset is chosen accordingly. The following
must be set on the information property window:

Encoding Binary
Number of positions 4
Number of bits 3
Display offset 2
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User Defined Meas-
ured Values (MVU)
and Limit Values
(LVU)

Metered Values

5-18

Position change 1

The three binary inputs used for this must have sequential numbers, such as Bl 1, B}
2, and Bl 3.

For the information type “Measured Values User Defined” (MVU), the units, the convers
sion factor, and the number of significant digits following the decimal point may be
specified. For the information type “Limit Values User Defined” (LVU), a limit value may
be programmed (Figure 5-15).

Object Properties - Limit Value User-defined (LYU)

—Display

Dimension: IA

Conwversion Factor: I
(100%% corresponds ta)

Decimal places:

— Default selection during

Device reset:

Figure 5-15

Information properties example for information type “Limit Value User Defined”
(LVU)

If, for example, a low current reporter should be established using the CFC logic, and
the percentage of the measured current should be matched to a certain amp value,
the following values are_entesed'in window according to Figure 5-15:

The Dimension is Al(amps)r The Conversion Factor is 150: 150 A corresponds
to 100 % input curgent. The limit value upon start-up is set for 120 A.

For metered values, the determination of the polarity (+/-) is determined by the direc-
tion of poweriflow (Figure 5-16). The user may also define the units for pulsed metered
values, (PMV), the conversion factor, and the number of significant digits following the
degimal point (Figure 5-16). If the event pulse option is selected, each individual im-

pulse.increases the counter by one. If the double current pulse option is selected, then
each individual transition (positive or negative) increases the counter by one. If, for ex-
ample, MVARNh is entered as the units and 1000 is entered as the conversion factor,

then 1000 impulses will result in a reading of one MVARNh.

7SA522 Manual
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Entering Your Own
Information
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Object properties - Wqlpuls] - PMY E
— Display
Dimension: j
Conyversion factar: I 1
[pulze rate]
Decimal Places: I 1 _I;
—Pulsetype————————————— [~ Estemal device
& Evertt pulse ol ™ Use fault input
 Double cument pulse r
—Restore tigger—————————— [~ Energy flow direction
' Mone ¥ | Beverse |«
& Cyclic
) Egtermal
Set...
e | e |

Figure 5-16 Information Properties Example for Information Type “Pulsed Metered Value”

(PMV)

The available information in the configurationimatrix is determined by the device type
and the configured functional scopeylf necessary, you may extend the configuration
matrix to information groups or individuahinformation defined and entered by yourself.
Such user defined groups and iAformation may be deleted at any time, in contrast to

predefined groups and information.

In order to insert a new infarmatiom group, click on a cell within a group that is next to
the location where thé'new greup should be located. After pressing the right mouse
button, a context menu appears (Figure 5-17).

ColdL oadPicky
27159 Cull Yot
48 Megstive St

81 Ol Freg.

TATE Tubni e

Y F.nySIem UsE 2
S0/51 Crwarcur, |
E7 Direct. OiC

Insert Before Group.

Ingert After Group...

Delete Group

Properties...
49 Th.Crverlosd
MEASLFEm. SUpery

Figure 5517 Dialogue box to insert a new information group

If ane of the first two alternatives is selected, a second dialogue box opens, in which
the name of the new information group is entered, in short text (display text) and in

long text (Figure 5-18). After clicking OK, the new group is positioned.

Inzert Group

Dizplay text:

Long test: |User-defined group

Cancel |

Help

Figure 5-18 Entry of the name of a user defined information group
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Information may be entered into the new information group using the information cat-
alog (Figure 5-19). The information catalog is found in the menu bar under the View
option, or via anicon in the toolbar. User information may be entered into both the user
defined groups and any other available information group.

Information catalog

Indications, Commands, Measured Metered Values
[Select and drag to left colurmin:

=3 Annunciationg a
=2 Single Point [SP)

{2 Double Point [DF)

{2 Output SLOW

[ Output FAST

{1 Tagging

{:l Tranzformer T ap Changer

=423 Coantral without FeedE ack

- Single Control [5C)

{:l Double Cantrol [DC) 1Trip 1Cloze

{21 Double Contral [DC] 1Trip 1Cloze 1Cor
{Z Double Control [DC] 2Trip 2Close

{2 Dauble Contral [DC] 1Trip 2Close

{:l Double Contral [DC) negated -
4| | B

Metered values
2 [

Figure 5-19 Information catalog window

The information catalog is basically struetured the same way as the DIGSI® 4 Manag-
er with folders and sub-folders. Tofroeeedto information of sub-folders in the catalog,
click on a plus symbol or double-click on an folder icon. The designation of the initial
levels of the catalog correspondto the information groups Annunciations, Com-
mands, Measured Valuesand Counter Values.

To insert a specific information tnit into an information group, first select it in the cat-
alog, and using the leffmousebutton, it should then be dragged from the information
catalog window to a grodp area on the left of the matrix. After the mouse button is re-
leased, the new informatien unit is inserted into the proper group.

In order to change thestser defined information, double-click on the field containing
the new informatiomand edit the text.

e

Note:

When.inserting information of the type Control with FeedBack, twonew rows will
be(created within the group: one line for the actual command, and one for the associ-
ated feedback message.

Deleting Groups
and Information

5-20

Only user defined groups and information can be deleted. To delete an entire group,
click on the field containing the group designator, then press the right mouse button to
open the context menu, and select Delete Group. A confirmation window will ap-
pear (Figure 5-20).

7SA522 Manual
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DIGSI4 =

Do pou really want to delete group
‘Usger-defined group’

and itz azzociated infarmation’?

Figure 5-20 Confirmation window before deleting a user defined group

Click Yes if you actually want to delete the group.

Note:

When deleting a group, all information definitions within this group will be deleted.

To delete individual entries, click under Information in the line with the entry to be
deleted. Then press the right mouse button/to gpen the context menu, and select De -
lete Information. The remaining@teps are the same as those for deleting a

group.

5.2.5 Performing Configuration

Configuring Binary
Inputs as Sources

The actual assignment between the information (rows) and the sources and destina-
tions (columns) ofthe infermation is made in the cell of intersection. You click into the
cell and press the rightmouse button. A pull down menu appears where you may de-
termine the properties,of the assignment.

In certain cases, thefpull down menu will offer X (allocated) or _ (not allocated) as the
configuration choices. In other cases, three options will be offered (e.g. L = latched, U
= unlatched, and _ = not allocated). Entries resulting in an implausible configuration
are blecked and inaccessible to the user.

3inglegpoint indications, double point indications, and pulse metered values can all be
cenfigured as binary inputs. In addition, whether or not binary inputs are activated by
the presence of control voltage can be established. That is,

+"H" (High with voltage active): Control voltage at the binary input terminals activates
the indication;

e “L” (Low with voltage active): Control voltage at the binary input terminals deacti-
vates the indication.

Note:

A single logical indication should not be configured to two binary inputs, since an OR-
combination of both signals is not ensured. The operating program allows only one
combination, and deletes the first combination when a second is established.

7SA522 Manual
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Configuring a
Function Key as a
Source

In addition, a single point indication cannot be configured to a binary input andto CFC
as a source at the same time. In this case, an error message would be displayed. Click
on OK, and select another configuration.

Configuring Information E

° The indication is already configured to 'BI'
and cannot therefore be configured to 'From CFC'

Hel

Figure 5-21 Error message resulting from double configuration

If a double point indication (DP) is configured to one binafiinput(e.g. feedback indi-
cations from switching devices), the next binary input igfalso Set in the matrix. If this
configuration is undone, the second binary input is automatiéally de-configured.

The four function keys on the front of the relay,may @alsg be configured as sources in
order to establish a link using CFC. In this sitUatien, ‘€ach function key may be linked
with a customer created Internal Single Reint Indication (IntSP). A function key may
be occupied because it has already been set as*an operating function for the relay. As
delivered from the factory, the device’s function, keys F1, F2, and F3 are pre-config-
ured:

F1 operating messages
F2 primary méasured values
F3 overview'of thellast eight fault messages

[ 1)

Note:

When an indicatien is*€onfigured to a function key, its factory-assigned function is de-
leted. Re-establishment of the factory default function of the F-keys is only possible
by initializing theyelay with a new factory parameter set created within DIGSI® 4. All
device settingsghave to be re-entered.

5-22

In grder to configure a new indication, select one of the options (OPEN/CLOSE, ON/
OREgetc.) from the indication group in the information catalog and drag it to the left
side ofithe matrix. Upon release, a new row appears in the matrix. If the mouse is po-
sitioned at the intersection of this row with column F, and the right mouse button is
pregssed, a context menu opens (Figure 5-22) in which the function key may be set as
a'source by clicking the proper choice.
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Configuring CFC as
a Source

Configuring Binary
Outputs as a
Destination

Fast Binary Out-
puts

Binary Outputs for
Switching Devices
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[iaaseE:

1 [function key 1]
2 [function key 2]
3 function key 3]
41l

function key 4]

_ [nat configured]

{1 T I

| nam

Figure 5-22  Selecting a function key as an information source

If certain information should be created as a result of the implementation of a user de-
fined logic function (CFC), this information must appear in the matrix as a source from
CFC. Otherwise, this information will not be available taithe user when editing the CFC
logic.

You must not configure information to CFC as a gourcelifit is already configured to a
binary input.

Up to ten (10) information units (commands‘and indications) may be configured to one
binary output (output relay). One indicationygnay*be configured to up to ten (10) binary
outputs (LEDs and output relays),

During configuration of binary outputSiyou may select, for each output relay (besides
of the logic function itself), whetheritshould be latched (L) or unlatched (V). If you se-
lect latched, the output relay refains energized, even after the indication is no longer
present. It must be manuallyg@set by pressing the LED Reset button on the front panel
of the device, or via a binaty inpubwith the indication function “>LED Reset”, or via
the serial system intgrface. Iflunlatched is selected, the output relay disengages as
soon as the indication disappears.

The binary outputs,BA%up to BA7 of device 7SA522 have a response time which is
approx. 3 ms shorterFherefore they are very suited for sending trip commands as
well as for isswing initiate signals to signal transmission equipment for teleprotection.

Take care'when configuring binary outputs for switching devices. For switching
deyvices,the type of command (e.qg., single or double commands, with or without feed-
back)is defined and configured to the output relay. If the preset command types are
net'desired, then appropriate command types can be selected from the Information
catalog (see also “Entering Your Own Information” in the previous sub-section) and
inserted into the configuration matrix.
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Information catalog

Indications. Commands., Measured Metered Walues
[Select and drag to left calurmnl:

-4 Control without FeedBack - |
=24 Single Control 5]
- B OMAOFF [C_5) | Example:
H o .
Al Open/Close [C_S) Double Command with
=<4 Double Contral [DC) 1Trip ]
—#| OMOFF (C 2 relays (acc. Table 5-1)

i B] Open/Cloze [C_D2)

=]+ 4 Double Contral (OC) 1Trip 1Close 1Cor

i [B] OMNAOFF [C_D3)

i B] DpenfClose [C_D3)

=14 Double Contral [DC) 2Trip 2Claose

i [B] OMAOFF [C_D4)

" B Dpen/Close [C_D4)

-] Double Contral [C] 1 Trip 2Close -
| ]

4]
Cormmand: Entry into Buffer: OPERA/CLOSE

Figure 5-23 Window information catalog (example forfdiffeérent'‘command types)

If a command with multiple outputs is configuredyall'binary outputs required in the ma-
trix for the configuration are automaticallydefinéde If one of these outputs is de-con-
figured, all other binary outputs associated withithe command will be automatically de-
configured.

Please pay attention to the comments,andyswitching examples in Section 5.2.1, par-
ticularly the fixed defined sequence ©0f relay assignments (TRIP before CLOSE).

When configuring commands, the context menu is dependent on the type of com-
mand. In some cases, the Selection latched/unlatched is not available. Instead, the al-
ternatives are X (configured), “%(not configured), and F (busy flag). The latter means,
independent of the switehingdirection, an indication is issued during each operation
of the switching device.

For double commands with'a common output, a fourth alternative G (Common contact)
appears. Using thisythebinary output may be defined as the common output (common
contact). When this is the case, several double commands with common contacts may
be assignedto,the Same common output (common contact), thus saving binary out-
puts. Thistassumes the signals at the common outputs have the same potential.

Using the Objject Properties dialogue window, additional properties for com-
mands issued to the switching device may be defined. Thus, the operating mode
(pulsefoplatched output of a switching command), the seal-in time for pulse com-
mands, the output delay of the command, and feedback monitoring may be set (see
Figure 5-24). The output delay is relevant for equipment which removes an indication
before the switching is completed.
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Configuring’a LED
Display as‘@Desti-
nation

Configuring an
[ndication Buffer
as a Destination
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Object properties - 52Breaker - CF_D12 [<]
i~ Interlocking

™ Check System Interocking / Substation Contralles
¥ Check Zone Contral # Bay Interlocking

Fieleaze Cloze/0M command: IEontro\ Device 52 Close j

FRelease Open0EF command IContro\ Device 52 Open j

%] Belease, it Systemnterneking AR Zame Eontol conditionis fulfiled

) Helease, i System [terooking R Zane. Bontal eonditianmis flfiled

r— Additional Interlocking Checks

Output mode:
¥ Device status (Open/Closed) IF‘uIse j
[V Blocking by protection pickup
Times for
¥ Block double command
Output [1/410 g]: I 533
Check, switching authority far... —
¥ Local commands [device display] S A I Da'
¥ Eemote commands Feedpack 50
fu it 140 I 33
[Substation controller, DIGSI) Dol sl

4
Cancel Help A

Figure 5-24 Dialogue box: object properties for a gemmand with feedback

The conditional checks that shouldibe,conducted before execution of a switching com-
mand can also be defined:

» Device position (scheduled/agtual); The switching command is ignored and a cor-
responding indication is issuedif the switching device is already in the intended po-
sition. If this check is actjiyated, switching direction control occurs not only for inter-
locked, but also for non-interlocked switching.

» Zone controlled (Bay Specific Interlocking): Logic functions created with CFC in the
relay are processeddor interlocked switching.

» Blocked by protection: CLOSE commands to the switchgear are blocked as soon
as one of thefprotective functions or elements in the relay picks up. OPEN com-
mands, in contfast, can always be executed.

» Double aperation: Parallel switching operations are blocked with respect to each
other: ‘while®ene switching operation is being conducted, a second one cannot be
performed:

* Switching Authority — Local Commands: A local control switching command is only
allowed if local control is enabled on the relay (via lockswitch or setting).

» “Switching Authority — Remote Commands: A remote control switching command is
only allowed if remote control is enabled on the relay (via lockswitch or setting).

Single point indications (SP), output indications (OUT), and internal single point indi-
cations (IntSP) may be assigned to LEDs. When this is done, you may select whether
the indications are to be latched (L) or unlatched (U).

Up to ten (10) indications may be assigned to a LED display. One indication may be
assigned to a maximum of ten (10) outputs (LEDs and output relays).

Dependent on the type and version of a relay, a maximum of three indication buffers
may be available for messages: Operation (Event Log) Buffer (0), and Fault (Trip Log)
Buffer (T). The indications from protective functions are firmly assigned to these indi-
cation buffers. For the others, Table 5-2 provides an overview of which indication type
may be configured to which buffer.
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Configuring CFC
as a Destination

Table 5-2 Overview of Indication Buffers

Information Type | \Message Buffer -

Single Point Indications (SP)

Double Point Indications (DP)
Output Indications (OUT)

Internal Single Point Indications (IntSP)

X | X|X]|X]| X|O

Internal Double Point Indications (DP)

Select one of the following options for the named indication types:
* 0 (on or coming) — the indication is stored in the buffer with'thetime of its arrival

* 00 (on/off or coming/going) — the indication is stored_in the,buffer with the time of
its arrival and departure

* _ (not configured) — the indication is not stored jmma, buffer.

Single point, double point, and output indicationsyas well as limit and measured val-
ues, may be configured to CFC as the déstination.

Table 5-3 Overview of indications via the system, interface

Information Type | \Message Buffer — IEC
Single Point Indications (SP) X

Double Point Indications (DP)
Output Indications (OUT)

Internal Single Point Indications (IntSP)

Internal Double Point Indications¥DP)

X | X | X]| X

Command with/without feedback (C_**)

Measurementyvalue

Measurementgraltig,with time (MVT)

Measurement value, user defined (MVU)

Impulsef€6unting’value (ICV)

A\

Warning!

CRC connection have to be reestablished after renaming of a display text of an user
defined information. Within the CFC the old name is shown at the left column. Delete
this connection. Make connection to the desired blocks using the renamed informa-

tion.

Configuring'the
MeasuretaValue
Window as a Desti-
nation

5-26

In addition to the measured values available in the relay, user defined measured and
limit values may be configured into the measured value window. These values also
become available in the device display in the assigned measurement window.
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Configuring the
Metered Value Win-
dow as a Destina-
tion

Retrieving Device
Configurations
from the Device
Front

User defined pulse values derived from the measured values may be configured into
the metered value window so that they may be displayed at the front relay pangk

Retrieving the configurations is also possible from the device front. You may access
configuration information under Main Menu: - Settings - Masking (I/0).

The menu title MASKING (I/0) appears in the title bar. Configuration information re-
garding each (physical) input and output is indicated in the displays

Any new user defined information is also shown in the displayyoneefloaded into the
relay from DIGSI® 4.

When selecting the MASKING (I/0) menu, either binary ifiputs, LEDs, or binary out-
puts may be selected. Selection of binary inputs is illustrated in Figure 5-25.

MASKING (I/0) 01/03

> BINARY INPUTS 02/11

LED - 2
Binary Outputs —> 3

-Binar‘y Input 1—> -

Figure 5-25 Reading the configuration imythe front display of the device — example

Information regarding a binasyainputymay be displayed by using the navigation keys to
select the binary input. See Figurer5-26.

BINARY INPUJ, 2

>Reset( LED)SP H
Status.att Terminal O

Figure 5:26 \\Selegtion of binary input 2 — example

In the,example of Figure 5-26, information is displayed regarding binary input 2. The
display for binary input 2 indicates that it is configured as reset of the latched LEDs

using a single point indication with voltage active (High). The present conditions of bi-
Rarysinput 2 is also given as 0 (not active). If a binary input is active, a 1 is displayed.

Assignment of LEDs may be indicated at the relay, itself, using a replaceable labelling
Strip with plain text on the front panel located, directly next to the LEDs.

5.2.5.1 Preseti€onfigurations

Presettings

7SA522 Manual
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The LED indication presettings which are present in the device when it leaves the fac-
tory are summarised in Table 5-4, those of the binary inputs in Table 5-5. The output
relay pre-configuration is shown in Table 5-6. The outputs R1 to R7 in this case are
particularly suited for fast operation.
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Table 5-4 LED indication presettings
LED LCD Text Function Remarks
No.
LED 1 Relay PICKUP L1 0503 Device (general) pick up phase L1,
latched
LED 2 Relay PICKUP L2 0504 Device (general) pick up phase L’,
latched
LED 3 Relay PICKUP L3 0505 Device (general)
latched
LED 4 Relay PICKUP E 0506 Device (general) earth fault,
latched
LED 5 EF reverse 1359 Device (general) pick up reverse fault,
Dis. reverse. 3720 latch ed
LED 6 Relay TRIP ?) 0511 ?) genéral) trip, latched 2)
Relay TRIP 3ph. 1) 0515 general) trip 3-pole, latched
LED 7 — “setting 2)
Relay TRIP 1pL1 1) ice (general) trip 1-pole, latched 1)
Relay TRIP 1pL2 1)
Relay TRIP 1pL3 %)
LED 8 Dis.TripZ1/1p 1) 811 Distance protection trip in zone Z1,
DisTRIP3p. Z1sf 3 latched
DisTRIP3p. Z1mf 24
LED 9 Dis.TripZ1 813 1) Distance protection trip in zone Z1B,
DisTRIP 3825 latched
DisTRI 3826
LED 10 Dis.Tri 3816 1) Distance protection trip in zone Z2,
Dis.T 3817 latched
LED 11 DistTrip 3818 Distance protection trip in zones Z3 to
.TRIR 3p. 24 3821 Z5, latched
iS: 3p. Z5 3822
LED 12 AR ot ready ) 2784 %) | Automatic reclosure not ready at
present, unlatched 3)
O/C VTsec lost 2054 Emergency operation (overcurrent
protection), latched
Alarm Sum Event 0160 General alarm, non-latched

with single- and three-pole tripping
ices with 3-pole tripping
vices with automatic reclosure
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Table 5-5 Binary input presettings Q
Binary Input LCD Text Function Remarks
No.
Bl 1 >Reset LED 0005 Reset of latched indications, ctive
Bl 2 >Manual Close 0356 Manual close of the circuit breaker,
H-active ¢
BI 3 >FAIL:Feeder VT 0361 Voltage transfor condary minia-
ture circuitlbreaker, H-active
>|-STUB ENABLE 7131 Enable I- us function, H-active
Bl 4 >DisTel Rec.Chl 4006 Distan ion teleprotection re-
ceiv —active
BI5 >1p Trip Perm?) 0381 1)
e trip allowed , H-active 1)
(others) — — 0 pre-setting
1) devices with single- and three-pole tripping
2) devices with 3-pole tripping
3) devices with automatic reclosure

o Note:

The input>1p Trip Perm. (
tripping. The binary input is

gﬁz\.e

C

1) must be activated to achieve single-pole
ontrolled by an external autoreclosure device.

Table 5-6 Output r presettings
Binary Out- xt Function No. Remarks
put
BO 1 ” ICKUP 0501 Device (general) pick up
.SEND 4056 Distance protection teleprotection
send signal
— no pre-setting
B0 Relay TRIP ?) 05112) | Device (general) trip command 2)
O Relay TRIP 1pL1 %) 05121) | Device (general) trip command for
Relay TRIP 3ph. 1) 0515 1) breaker pole L1 1)
@ BO5 Relay TRIP 2) 05112) | Device (general) trip command 2)
Relay TRIP 1pL2 1) 0513 1Y) | Device (general) trip command for
Relay TRIP 3ph. 1) 05151) | breaker pole L2 1)
BO 6 —? —? no pre-setting )
Relay TRIP 1pL3 %) 0514 1) | Device (general) trip command for
S Relay TRIP 3ph. 1) 0515 1) breaker pole L3 1)
BO 7 AR CLOSE Cmd.3) 2851 3) | Automatic reclosure close command 3)
1) devices with single- and three-pole tripping
2) devices with three-pole tripping only
3) devices with automatic reclosure

7SA522 Manual
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Table 5-6 Output relay presettings

Binary Out- LCD Text Function No. Remarks
put

BO 8 DisTRIP3p. Z1sf 2) 382332 Distance protection three-pole tripfin
DisTRIP3p.Z1Bsf 9) 38252) | zone Z1 or Z1B following a singles

phase fault 2)
Dis.Tripz1/1p 1) 38111 Distance protection single-pole trip in
Dis.Tripz1B1p 1) 3813 1) zone Z1 or Z1B 1

BO 9 DisTRIP3p. Z1mf 2) 3824 2) Distance protection threggpele trip in

DisTRIP3p Z1Bmf ) 38262) | zone Z1 or Z1B féliowing aimulti-
phase fault 2)

DisTRIP3p. Z1sf 1) 38231 Distance protéctign three-pole trip in

DisTRIP3p. Z1mf 1) 38241) | zone z1 or#iB %)

DisTRIP3p.Z1Bsf 1) 3825 1)

DisTRIP3p Z1Bmf 1) 3826 1)

BO 10 DisTRIP3p. Z1sf ?) 3823 29 Distance pretection three-pole trip in
DisTRIP3p.Z1Bsf ?) 3825%) | zone Z& or Z1B following a single-

phase, falilt %)
-7 ) na.pie-setting 1)

BO 11 DisTRIP3p. Z1mf ) 3824 2) Distance protection three-pole trip in

DisTRIP3p Z1Bmf ?) 3826,%)"™=wf)zone Z1 or Z1B following multi-phase
fault 2)
_— -5 no pre-setting 1)

BO 12 Alarm Sum Event 0160 General supervision alarm

BO 13 Relay TRIP 2) 0511 2) Device (general) trip command 2)
Relay TRIP4pL12) 0512 Y Device (general) trip command for
Relay TRIR.3ph(h) 05151 | breaker pole L1 1)

BO 14 | Relay TRIR?) 0511 2) Device (general) trip command 2)
Relay TRIR'1pl®2 1) 0513 1 Device (general) trip command for
Relay*TRIR3ph. 1) 0515 1) breaker pole L2 1)

BO15 ¢—-9 —? no pre-setting 2)

RelayyTRIP 1pL3 1) 0514 1 Device (general) trip command for
Relay TRIP 3ph. 1) 05151 | breaker pole L3 1)
(others) — — no pre-setting

1) devices,with'single- and three-pole tripping
2) devices with three-pole tripping only

3)\defices with automatic reclosure

5.2.6 Transferring Metering Values

5-30

The transferring of metered values from the buffer of a SIPROTEC®-device or substa-
tion controller may be performed both cyclically and/or by external polling.

In the configuration matrix, click on Options and then on Restore Metered Val-
ues. A dialog box, which contains a register for editing the individual values for cyclical
transferring will open.
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Cyclical Restora- Here, the user may specify the source of the cyclical trigger for the transfer. Also,the
tion user may set the time interval and determine whether the metered value buffer
be deleted after transfer to the SIPROTEC®-device has taken place.

Restore Metered Yalues O

Cyclic Restoring |

Trigger wia Restare type
[T Delete

L 4
Time interval: %
ISD minutes =]
0K, I Appll | DGEE = Devicl Cancel | Help | @
Figure 5-27 Dialog Box to Restore Metered Values an@ Cyclical Restoration

In the current version of DIGSI® 4, triggerim based on the programmed

Absolute time.
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5.2.7 Settings for Contact Chatter Blocking

Contact Chatter
Blocking

Defining the Moni-
toring Criteria

5-32

The contact chatter filter checks whether the number of condition changes at a binary:
input exceeds a preset value during a predetermined time interval. If this occurs{the
binary input will be blocked for a certain time, so the event list does not contain a latge
number of unnecessary entries. The setting values necessary for this feature may be
entered in a dialogue box, as shown in Figure 5-28. This dialogue box can be found
from the open configuration matrix by clicking Options in the menu bar and thén se-
lecting Chatter Blocking.

Chatter Blocking...
Mumber of permissible state changes: lﬁ [0: chatter blocking dizabled)
Intal test time [s] [ wnE e 4
MNumber of chatter tests: |—5 [oo = unlimited)
gt [l e [ 1E e Q
Subzequent test time [g]: IW [»=2] Q
v
T R _ Cancel | L\

Figure 5-28 DIGSI® 4: Setting the chatter bloeking feature

The operating mode of the chatter blocking feature is determined by five settings:

Number of permissible statewchanges

This setting establishes howieften,the state of a binary input within the Initial
Test Time may changg. If this number is exceeded, the binary input is or remains
blocked. If the settingyis Othe chatter blocking is disabled.

Initial test time

Within this time interval (in,seconds), the number of state changes of a binary input
is checked. The time interval begins with the first activation of a signal to the binary
input.

Number of ‘chatter tests

This number représents how many check cycles should be conducted before the
binary input is¥inally blocked. Please consider that even a high set value can be
reached over'the normal life span of the device and could lead to blocking of the
binaky input. Therefore this value can also be set to infinity. For this, enter the char-
aeter, seéqlience of oo.

Chatter Idle Time

if the Number of permissible state changes ata binary inputis exceeded
during the Initial test time orthe Subsequent test time, the Chatter
idle time intervalis initiated. The affected binary input is blocked for this time
interval. The Chatter idle time settingis entered in minutes. This settings can
only be programmed if the Number of chatter tests is not setto zero.

Subsequent test time — Within this time interval, the number of state changes
at a binary input is checked again. This interval begins after the Chatter idle
time interval has expired. If the number of state changes is within allowable limits,
the binary input is released. Otherwise, the idle interval is restarted, until the maxi-
mum Number chatter testsisreached again. The Subsequent test time
setting is entered in seconds. This settings can only be programmed if the Number
of chatter testsis not set to zero.
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The settings for the monitoring criteria of the chatter blocking feature are set only oace
for all binary inputs; however, the status of the chatter suppression can be set indivi
ually for each binary input. See “Filtering / Contact Chatter Suppression” in S

tion 5.2.3.
o Note: ’d
l Chatter blocking cannot be activated for any of the standard protective ingications.

The following should be noted:
« If there is contact chatter at a binary input and the inputdsybl d, the correspond-

ing indication will be displayed with “CCF” (example: =D open CCF ON"). Al-
so, the indication “Contact chatter filter” repor s condition. Both mes-
sages are shown in the operating buffer.

« Chattering of a single point indication is set a ing) if the binary input has
been in an active state.

« Chattering of a single point indication is F (going) if the binary input has
been in an inactive state.

« If this behaviour causes undesired re individual situations, a blocking may

be configured in CFC.

« Chattering of a double point i%
tion. &

will be considered an “intermediate” condi-

L 4

>
N
N

Q
o
&

L 4
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5.3  Creating User Defined Functions with CFC

General

Run-Time Proper-
ties

5-34

The 7SA522 relay is capable of implementing user defined logic functions which may
be processed by the relay. This CFC feature (Continuous Function Chart) is needed
to process user defined supervision functions and logic conditions (e.g. interlocking
conditions for switching devices) or to process measured values. Interlocking condi-
tions and command sequences, for example, may be programmed, using pre-defined
function modules, by persons without any specialized software programming abilities.
A total of 21 types of functional modules (FM), with which the desiredéfunetions may
be composed, are saved in a library. Detailed explanations are inithe*€FC manual,
order number E50417-H1176-C098, or in the DIGSI® 4 manual, order fflimber
E50417-H1176-C097.

The creation of a logical PLC function is performed by means\f ajpersonal computer
using application DIGSI® 4 and transferred via the operator or sewvice interface. In or-
der to create user defined logic functions, the indications,antymeasured values re-
quired by these functions must first be configured in thelmatrix with CFC as the source
or destination (see Section 5.2).

CFC can be started by double-clicking on CFC. The names of all available CFC charts
will appear. The desired CFC chart for processing cande selected via a double-click
of the mouse. The CFC program will start, and‘the‘ehart will be displayed. If no chart
is available yet, you can create a new chart Via,the menu Create - CFC—Chart.

The functions to be implemented in CGEC may'be divided into four task levels:

» Measured values: This task is pfogessed cyclically every 600 milliseconds
(MV_BEARB = measurement valug processing) and might become slower if the de-
vice is in pick-up state.

« System logic: Operation‘isdriggered by events (i.e. these functions are processed
for each change of stateyat one of its inputs). System logic has lower priority than a
protection function afehwilllbe suppressed as soon as the relay picks up
(PLC1_BEARB = slow/PLC processing).

 Protective functions:d hese functions have the highest priority, and, like the system
logic functions, ‘are event-controlled and processed immediately after a change of
state (PLC ¢BEARB = fast PLC processing).

» Switchgéar Interlocking: This task is triggered by commands. In addition it is proc-
essedgeyclically approximately every second. It might becomes slower if device is
in pick-up‘state (SFS_BEARB = interlocking).

Therfupction to be implemented must be associated to one of these four task levels.
To\implement a function from the Settings - CFC menu, activate the menu by se-
lecting"Edit, and then Run Sequence, and then the desired task level (See Figure
5-29)
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Run Sequence E

Group SFC Edit Help

|EF‘U |F'LE1_BEAHB\
Mw/_BEARE [Meter processing] MName | Tupe | Cormrment
; 'IE FLC1_BEARE [Slow PLC] ﬂ Device, Spstemlogic.1 HEG Megator
E FLC_BEARE [Fast PLC) ﬂ' Device, Spstemlogic. 2 DI_TO_EBOOL Double Point to Boolean fe
SFS_BEARE [Interlacking] {T Device, Systemlagic. 3 DI_TO_BOOL Double Paint to Boolean [c...
ﬂ' Device, Spstemlogic. 4 AND AND - Gate £

Figure 5-29 Establishing the task level

Within the Run Sequence menu, select Edit, and then Predecessor for In-
stallation, to ensure that the function modules selected fram the library will be im-
plemented into the desired task level (Figure 5-30).

Group SFC | Edit Help

: ’CF‘LIi Hemowe

; .1]E W for Installation W | Tope | Cammant | Pl
E BT Diéwige, Spstemlogic. 1 HEG Megator 10
PLC_BEARE [Fast PLC] ﬂ' Devige, Spstemlogic. 2 DI_TO_BOOL Double Poirt to Boalean [c... =
SF3_BEARE [Interlocking] {hpévice, Shstemlagic. 3 DI_TO_BOOL Diouble Paint to Boolean [c...
ﬂ' Dewize, Systemlogic. 4 AMD AMND - Gate £

Figure 5-30 Assignmentsef funCtion modules to the selected task level

The proper assignmentiis,important for several reasons. For example, if interlocking
logic were to be set.up'in the measured values task level, indications would constantly
be created by the gyclical processing, filling the buffer unnecessarily. On the other
hand, the interlocking condition at the moment of a switching operation may not be
processed at thefright time, since measured value processing is done only every
600 ms.

Table 5-7 Selection guidesfor fuletion modules and task levels

Run-Time Level

Function Modules Description MW_BEARB PLC1 BEARB | PLC_BEARB | SFS_BEARB
Meter processing Slow PLC Fast PLC Interlocking
ABSVALUE Magnitude calculation X - - -
AND AND-gate - X X X
BOOL_TO_CO Boolean to control (conver- - X X -
sion)
BOOL_TO_Di Boolean to double point -
BUILD, DI Create double point annuncia- -
tion
CMBLINF Test - - -
CONNECT Connection -
D_FF D-flipflop -

7SA522 Manual
C53000-G1176-C119-2

5-35



Configuration

Table 5-7 Selection guide for function modules and task levels

Run-Time Level

Function Modules Description MW_BEARB PLC1_BEARB | PLC_BEARB | SFS_BEARB

Meter processing Slow PLC Fast PLC Interlocki
DI_TO_BOOL Double point to boolean - X X X
LIVE_ZERO Live-zero, non linear curve X - - -
LOWER_SETPOIN | Lower limit X - - -@
T
NAND NAND-gate - X X
NEG Negator - X X
NOR NOR-gate - X X
OR OR-gate - X X
RS _FF RS-flipflop - X X
SR_FF SR-flipflop - X X X
TIMER Timer - X -
LONG_TIMER Long timer (max. 1193 h) - X -
UPPER_SETPOINT| Upper limit X - -
X_OR XOR-gate - X X
ZERO_POINT

Configuration
Sheet

Zero suppression X & — - _

The configuration is perfg @ ithin the configuration sheets (see Figure 5-31).

Configuration sheet 1

M1

w
i

Input
signals

FM2 FM3 Output
signals

2 - 3 1 2 0s4

2

< ! Function modules

igure 5-31  Principal representation of function modules in a CFC working page

The left border column of the configuration sheet shows the inputs; the right border

4 column shows the outputs of a function. In the above diagram the inputs are connect-

ed with input signals IS1 to IS3. These may be indications from the breaker (via binary
inputs), from device function keys, or from a protective function. The output signal
(0S4 in the diagram) may control an output relay, for example, and can create entries
in the message buffers, depending on the preset configuration.
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Configuring and
Connecting Func-
tion Modules
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The default run-time sequence is determined by the sequence of the insertion of the
logic modules. You may redefine the run-time sequence by pressing <CTRL> - <E11>
on the PC keyboard. Please refer to the CFC manual. The necessary function mod-
ules (FM) are contained in a library located to the right of the configuration chart, The
module also indicates to which of the four run-time levels (MW_BEARB,

PLC1 BEARB, PLC_BEARB, SFS_BEARB) it is assigned. The modules passess at
least one input and one output. In addition to these inputs and outputs, which are dis-
played on the configuration sheet, a module may have additional inputs. The addition-
al inputs can be made visible by selecting the module title block, pressing the right
mouse button, selecting the menu option Number Of I/0s.4{. (see Figure 5-32),
and then increasing the number.

Cut
Copy
Delete

Jurmp Back

Predecessor for Installation

Mumber of [/0s...

[Object Properties _le

Figure 5-32 Example of an OR gate: module’menu

Under the Object Properties mend, you may edit the name of the module, insert
a comment, or edit run-time properties and connection parameters.

Connecting modules with each other, and linking them with system input and output
signals, is performedfby ‘selection of the desired modules input or output and subse-
quently pressing thé rightmouse button, and selecting the menu option Insert Con-
nection to Operand (see Figure 5-33).

zE to Dperand
[Carimestion e EEuE.

| rvert
Hemove Eontestian

Jurnp Back

Object Properties
1

Figure 5-33 Example of module input menu

A window with a list of input signals will appear. By selecting one of these signals and
activating with OK, the selected signal is entered into the left border panel and, from
there, a connection is created to the module input. Selection of an output is done in
the same manner. A connection between two modules is established by a simple se-
guential clicking on the two connections.

If the link line display becomes unwieldy or impossible because of space limitations,
the CFC editor creates a pair of connectors (target icons) instead. The link is recog-
nizable via correlated numbering (see Figure 5-34).
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Events

Consistency check
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4
UPPER._SETPOINT

Connector Upper-iimit
R Liuit innunc_BO B

B Wal |

Figure 5-34 Connector

Events (SP_Ev, DP_Ev) are not suitable for processing in CFC, and should therefore
not be used as input signals.

In addition to the sample configuration chart 1, other configuration/sheets may exist.

The contents of any particular configuration sheet is compiled by DIGSI® 4into a pro-
gram and processed by the protective device. For CFC charts developed by the user,
syntactic correctness can be verified by clicking the menu cemmand Chart, and then
Check Consistency. The consistency check will determine if the modules violate

conventions of various task levels, or any of the spaceilimitations described below.

Check of functional correctness must be performed manually.

The completed CFC chart can be saved via menuitem@hart, and Close. Likewise,
the CFC chart may be reopened and edited by clicking on Chart, selecting the appro-
priate chart, and clicking on Open.

Please note that certain limits and restrictiens exist due to the available memory and
processing time required. For each ofithe four PLC task levels there is only a finite
processing time available within thesprocessor system. Each module, each input to a
module (whether connected or nat), gaeh link generated from the border columns de-
mands a specific amount offproecessing time. The sum total of the individual process-
ing times in a task level may not exceed the defined maximum processing time for this
level.

The processing time is_measured in so called TICKS. In the 7SA522 the following
maximum TICKS are permitied in the various task levels:

Table 5-8 Maximumsaumber of TICKS in the task levels of 7SA522

Run-Time Level Limits in TICKS
MW_BEARB(Measured value processing) 10000
PLC1 BEARB (Slow PLC processing) 1900
PLC_BEARB (Fast PLC processing) 200
SFSLBEARB (Interlocking) 10000

In the following table, the amount of TICKS required by the individual elements of a
CFC chart is shown. A generic module refers to a module for which the number of in-
puts can be changed. Typical examples are the logic modules AND, NAND, OR, NOR.

7SA522 Manual
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Table 5-9 Processing times in TICKS required by the individual elements

Individual Element Amount of*TICKS
Module, basic requirement 5
each input more than 3 inputs for generic modules 1
Connection to an input 6
Connection to an output signal 7
Additional for each configuration sheet 1

The utilized processor capacity which is available for the*CFC/can be checked under
Option - Reports in the register Check consistency. By scrolling, an area is
reached, where information regarding the cumulatédynemory consumption of the
memory reserved for CFC can be read in percentfRigure’5-35 is an example showing
an over-utilization by 56 % in the task level PLCEBEARB (marked in the Figure), while

the other task levels are within the permissibleyrange.

EV Protocol

:EEWPIFE“: Check consistency IniliahzeCFCchansl A a

rmodule "
raodule "10"
module "T1" .
raoduls "12"
module "13" .
module "14" .
raodule "15"
module "2" ...
module "
rodule
module
modula
rodule
module
rmodule "

H: Cycle load of task Wty BEARR" 571 percent

H: Cyele load of task "WLE_BEARE"is 0 percent.

H: Cycle load oit@sk"SF3_EEARE" is 9 percent

Consistency ftors found =

iRt )

=]

Plan "Set points” ... =

Help

Figure 5-35 Read-out of the CFC configuration degree of utilization

If the limits are exceeded during configuration of the CFC, DIGSI® 4 issues a warning
(fefer to Figure 5-36). After acknowledgement of this alarm, the system utilisation can

be viewed as described above.

Check consistency | x|

& Error in internal management of link objects.

Figure 5-36 Warning message on reaching the limits
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Example 1 (MW):
Low Current
Monitor

Example 2:
Isolation Switch
Interl@eking
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A few examples are given below.

A configuration for low-current monitoring alarm (see Figure 5-37) which can be pro=
duced using CFC, should be a first example. This element may be used to detectop-
eration without load, or to recognize open circuited conditions. By connecting meas-
ured current values with a limit function via an OR function, an indication may be gen-
erated which can be used to cause switching operations.

« The configuration sheet is assigned to task level MW_BEARB.

» Four function modules (3 lower-value limit modules and an OR gate)gfare taken
from the function module library and copied into the configuratiomsheet.

* In the left panel, the measurement values to be monitored (If1, I{3ul, 3 in % of the
nominal current) are each selected and connected with the measured value inputs
of each limit module function.

« A lower limit setpoint value (IL<) is linked with the limitinputsfof each of three limit
sensor functions.

« The limit value function outputs are passed on to'the OR gate.

« The output of the OR gate is connected tofthe right border column at annunciation
“I< alarm”.

The limit value message is triggered whenithewpieset limit value is below the setpoint
(low current) in at least one of the thregyphases. The hysteresis of the limit values is
fixed and need not be entered (5 % of@etpeipt plus 0.5 % of nominal value).

Measurement
IL1

FM:

Vol

BO

LCower
[ Setpoint. |

Set points
IL<

Limit

Measurement o EM:
L2 g FM: FM:
Lower 8
|| Setpoint | g 1 I<
g Z alarm OUT
Set points E <
IL<
FM:
Measurement 3
H o
IL3 Lower
|| Setpoint |§

Set paints. E
IL<

Figure 5-37  Under-current monitoring as an example of user defined measurement value
processing

Interlocking logic (see Figure 5-38) is to be implemented for the operation of an isolat-
ing switch using function key 4. The user must take the switch position indications of
the corresponding isolation switch and the grounding switch into account. The CLOSE
and TRIP indications from the auxiliary contacts of each switch are used.

» Function modules NOR (2 required), XOR, and AND are taken from the library and
copied into the working page.

7SA522 Manual
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e The number of inputs of the AND gate is increased to 7.

« The CLOSE indications from the circuit breaker (CB) and from the groundin
(GS) are supplied to the inputs of the NOR functions.

« The OPEN indications from the circuit breaker (CB) and from the grounding switch
(GS) are supplied to the inputs of the AND function.

The switch position indications from the disconnect switch (IS) are linked to the in-
puts of the XOR function. ¢

« The outputs of the NOR and XOR gates are connected to th€ inputs of the AND

function. \
Function key 4 is linked with an input of the AND func@

The output of the AND gate is linked to the right border at the switching com-
mand “Disconnector Close”. 6

Function
Key 4

CBis >1
CLOSED -

CBis
OPEN

GSis
CLOSED

GSis Disconnector
OPEN Close

ISis
CLOSED

=1
ISis
OPEN

i 5- Interlocking an disconnect switch as an example of a user defined interlock pro-
tective function

Example 3 (PLC1): using slow PLC processing, an additional, event-driven logic condition may be con-

Additional Logi cted which delivers indications regarding switch-gear operating status. These in-
dications may be passed externally via LEDs or relay contacts, or used as input sig-
nals for further logical links. In the example (see Figure 5-39), the output information
indication from the circuit breaker interlocking logic (CB TRIP) and a joint indication
from all protective element trip signals (Protection TRIP) are linkedtoanew “Circuit
Breaker Operation” message. Furthermore, the single pointindication (SP) Test

® Oper, which may be coupled via a binary input, is linked with an internal reusable

“Test oper.” message.

7SA522 Manual 5-41
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CB TRIP

>1 —l— Circuit Breaker

>Test Oper. Test Oper. ¥

Protection TRIP

Figure 5-39 Additional logic as an example for a PLC_1 event—dx:'v ¢ condition
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5.4  Establishing a Default Display

Under normal conditions, the so-called default display is the default image i

display. It shows operating information and/or measured values of the protect
equipment. Depending on the relay type, a number of predefined basic di are
available. Using the A and ¥ keys, one of the displayed images may be selected

(see example in the following figure), causing it to appear as the default dlsplay under
normal conditions.

% I  ULE ULL \
L1 100.1 102.0 102.2
L2 102.5 102.5 100.0

98.7 9 0

8.7 99.8

L1  350A 131kV
L2 360A 132kV
L3  345A 131kV

E 2A 1kV

S: 44.0MVA uti2: 2209
P: 41.9MW IL2: 11
Q: 13.5Mvar

F

Q
<
. (SD
N
Q)C)
N
&

7SA522 Manual 5-43
C53000-G1176-C119-2



Configuration

55 Serial Interfaces

The device contains one or more serial interfaces: an operator interface integrated into
the front panel, and — depending on the model ordered — a rear service interface and
a system interface for connection of a central control system. Certain standards are
necessary for communication via these interfaces, which contain device identification,
transfer protocol, and transfer speed.

Configuration of these interfaces is performed using the DIGSI® 4 software program.
Click on Setting in the navigation window and double-click in the dataswindow on
Interfaces. Next, select the specific data in the resulting dialogtie,boxs(Figure 5-
41). The dialogue box contains a varying number of tabs (depending ohythe capabili-
ties of the PC and the relay) with setting options for the interfacest

Interface Settings | ]
FC port on device | Service port | M)FIBLHFMS on device
Serial port an PC | PROFIBUSFMSonPC g | "Wy VD Addresses
Address: 'Sta@he
s which DIGS| uses
Fieme: : ial connection to
envice
Baud rate: ddress, frame and baud
te are taken from the
COM interface: COM 1 - device parameter set.
RQ 1 [ms]:
R 2 [ms]: 1000
Settings for frame. baud rate a dress

1 ndependent ofidevice
& Take from tah "BC port o ic
" Take from tabh "Servicefport)

~ N

Figure 5-41 RIGSI® 4, Settings of the PC interface

Serial PC In the firstiab, you enter the communication interface of the PC which is connected to
the 7SA522 relay (COM1, COM2, etc.). Manual entry of settings for data format and
baud-rate need not be made if these values were taken from the “device front”tab
or thesdewdCe rear” tab (if present). In fact, many settings are read from DIGSI® 4
directly via the interface, and the corresponding setting fields are then inaccessible
(see kigure 5-41). Alternatively, the option Independent of device may be se-
Jected.

Data exchange is monitored by the PC for the reaction times of the device. You may,
within preset limits, configure maximum relay reaction times. The displayed values
RQ 1 and RQ 2 correspond to the preset reaction times in milliseconds. In general,
these values should not be modified. Modification is only necessary if a time-out often
occurs during communication with the device. In order to modify these values, enter
an integer value for RQ 1, between 200 and 9999, and for RQ 2, from 0 to 9999.

Front'Rort and Settings for the interfaces at the device can performed in these tabs. The link address-
Rear Port es and maximum message gap appear in the Front port and Rear port tab be-
sides the settings for data format and transfer speed (example Figure 5-42).
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Interface Settings [ X]

Serial PC | PC PROFIBUS | VD Addresses | Front port Riear port | IEC 60870.5-103 |

DIGS! link address: |

Frame; IB E[wven] 1 YI
Baud rate: I 33400 'l

tax. meszage gap: 0..50 IlJ [ 100 me]

—Access authonization at interface far

¥ Customize ¥ Test and diagnostics

= |dlle etate ahfiten optic commecton
) Light o) ) gkt GEFE ‘d\
or| (s e Cahcel |

Figure 5-42 DIGSI® 4, Settings for the rear port —Fexample

Help

o

For the IEC communication, eachSIPR@TEC® device must have a unique IEC ad-
dress assigned to it. There is a total of254 IEC addresses available. Select an address
from the pull-down menu IEC_Iink address. Only the addresses which are within
the current address range and have not yet been occupied are displayed.

The setting for the maximum'message gap is only applicable when the device is to
communicate using.a madem via one of the interfaces. A gap is the maximum allow-
able time duratiofmyof interrupted transmission within one telegram transmission.
Transfer gaps are createdwhen using modems as a result of data compression, error
correction, and paud-rate differences. For good data transmission between modems,
a setting of 1. 0" secjis recommended. For poor connections, this value should be in-
creased.

Large values'slew down communications in case of errors. When using a direct PC
connegtion, Max. message gaps may be setto 0.0 sec.

Note:

Donnet use front port for modem communication!.

Other Interfaces

7SA522 Manual
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Enter specific settings and addresses to identify devices in the other tabs, if neces-
sary, or check the preset values.

Device addresses are used by the system to identify each device and must be unique
throughout the substation. Detailed instructions for setting the interfaces are available
in the “DIGSI® 4 Communications” manual.

If you desire to expand or modify interfaces later, refer to the modification instructions
for the interfaces, and if necessary for the hardware, see also instructions in Sub-sec-
tion 8.1.3 of this manual.
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Profibus
Connection

Signal Idle State

Reading and Modi-
fying Interface Set-
tings at the Device
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For a Profibus connection — if available — between a SIPROTEC® device and the
SICAM® SAS or DIGSI® 4, a minimum transfer rate of 500 kBaud is recommended for
disturbance-free communication.

For optical connections, the signal idle state is preset for “light off.” Modification ofithe
signal idle state is accomplished in the tab for the interface settings (see Figure 5-43).

Interface Settings | ]
v
Serial PC| PC PROFIBUS | VD Addresses | Front port| Rearport IEC 808706103 | \
DIGS! link address: \
Frame: 8 Efven) 1 <

Baud rate: I%DD 'l
Max. message gap: 0..50 ID [*100 fs]

Measured value transmission: IPrivate vl
™ Expanded fault record channals @
—Access authorization at interface for = <

I=| Bustomize I~ Tiestand giagr]istics E
N
—ldle state of fiber optic connection

 Light ON

T

(0] I DIGS]-> Devicel Abbrachen Hilfe

Figure 5-43  Settings for an,optical interface — example

Reading and partial_ ntodification of the most important interface settings is possible,
using the key-padfand display on the device panel. You may access the setting page
for the interface,viagMAIN MENU through Settings - Setup/Extras - Serial
Ports.

Under thesub-menu title SERIAL PORTS, you will find Front, System, and Service
Port, and selections may be made using the '¥ navigation button. By pressing the
P button, the sub-menu for a particular interface can be accessed. The display and
the abilityate/Change settings directly at the device are the same at both the front and
sefvice ifiterfaces. Figure 5-44 shows the data of the front (operator) interface, as an
example.

FRONT PORT _____ 01/04
Phys.Addr. E 1
Baudrate 38400 Baud
Parity 8E1 (DIGSI)
Gaps 0.0secC

Figure 5-44 Reading and setting the front interface at the device panel
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The type and number of system interface(s) is dependent on the device type and yer-
sion and might be completely missing. The system interface data may be read
device, but cannot be modified there, whereas the data for the operator and se
interface can be modified. In addition to the settings already mentioned for era-
tor and service interfaces, the signal idle state for an optical link may aIs@d at
the device. For an electrical interface, the response “OFF—Sig. Inactiv ears
as shown in Figure 5-45.

SYSTEM PORT

BIEC60870-5-103—> 1 4

Figure 5-45 Read-out of system interface setting
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5.6 Date and Time Stamping

events (e.g. operations or error messages, or limit violations). The following cloc
tings are available:

 Internal RTC clock (Real Time Clock),
« External synchronization sources (DCF, IRIG B, SyncBox, IEC 60870-5-103’

« External minute impulses via binary input. \®

Note:

The device is delivered from the factory with the internal RT@,c elected as the
time source, independent of whether the device is equipped w SCADA interface
or not.

Integrated date and time stamping allows for the exact evaluation of sequence of0
set

tion Time synchronization (Figure 5-46).

Time Synchroniza- Settings for time synchronization may be found |m: under Settings -

- h
4 DIGSI - SIPROTEC 7si63 / Folder / 75J633 ¥4.0/75J633 VD4.00.18
File Edit Inzett Device Yiew Optionz Window Help o

=5 g Online

=12 Settings
= e
i & Contral
@ Annunciation
\_1 Measurement
g Ozcillographic Records
: "\z, Test

ﬁ Setting Group D
@ Change Group
&% Qscillographic Fault Records

\K @ General Device Setiings
T ime tior

g Pasgwonds
abe. | snguage

oopenthe Time Synchronization & Format window, the user should double-
click on Time Synchronization. See Figure 5-47.

L 4
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Time Synchronmization & Time Format [X]

— Source of ime synchronization — Monitaring

Fault indication after:

' |ECE0E70-5102 [ o otmn

1 ERIEBUGIFAE

© Time signal IRIG B r Time format for display
= Time signal DCE7? & dd.mm.uy
" Time sighal Sync. box £ mmddddyy

= Pulze via binary input — i G

Mat configured j DOffset to time signal:

IDD:DD (kb mm)
T | [l Cancel | Help |

Figure 5-47 Dialogue box for time synchronization and formatiin DIGSI® 4

Here you may select the time standard for internal time stamping by selecting from the
following modes:

Table 5-10  Operating modes for time‘Synchrenization

Item Operating Mode Explanations
1 |Internal Internal synchronization using RTC (pre-set)
2 |IEC 60870-5-103 External synchronization using the system interface and the

IEC 60870-5-103 protocol

PROFIBUS FMS# External synchronization using PROFIBUS interface

IRIG B Time“signal | External synchronization using IRIG B

DCF77 Time' signal |External synchronization using DCF 77

ol | M| W

SIMEAS Time"signal External synchronization using SIMEAS Sync. Box
Sync'\, Box

7 |Pulsefjyvia binary External synchronization with pulse via binary input
Input

The RJC runs, even when the auxiliary voltage is absent, by means of an internal bat-
teryPuring the device powering up, or if the auxiliary voltage has failed, this RTC is
the first synchronization source for the internal clock, independent of operating mode
selected.

In “Internal” mode, the system time is controlled using only the RTC as the syn-
chronization source. It may be set manually. The procedure for manual date/time set-
ting is given in Section 7.2.1.

If an external source is selected, only the selected synchronization source is used. If
the source fails, the internal clock continues unsynchronized.

If time synchronization is to take place via a master control system, the option IEC—
60870-5-103%r PROFIBUS FMS* must be selected (Figure 5-47).

*: not available in firmware Version 4.0 and 4.1

5-49




Configuration

Synchronization
Offset

Annunciation due
to missing syn-
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When using radio clock signals, you must take into account that it can take up to three
minutes after device start-up or restored reception for the received time signal to be
decoded. The internal clock is not re-synchronized until then.

With IRIG B, the year must be set manually, because this standard does not incltéde
a year value.

For synchronization using pulses via a binary input, the present device time will ad-
vance to 00 seconds of the next minute for values greater than 30 seconds when the
positive slope of the pulse arrives. For second values less than 30, the device time will
be set to 00 seconds of the current minute. Because this signal is not monitered, each
pulse has a direct effect on the internal clock.

The “Synchronization Offset” (0ffset) setting allows correlation of the'time signal re-
ceived from the radio clock to local time (time zone). The makimumsSettable offset is
+ 23 h 59 min = £1439 min.

The tolerance time (Error Time/Fault indication after) for time synchroni-
zation fault indicates how long cyclical synchronization may be absent until an alarm
is given.

External or internal synchronization normally oecuss every minute. The setting for the
tolerance time must, therefore, always befatleastitwo minutes. Under poor radio clock
reception conditions, you may delay the trigger of'the “error” status condition even
longer.

When changing synchronization ngode, the hardware will change over to the new
source within one second. This causes breakdown of cyclical synchronization, and the
internal clock will be disrupted — as‘at start-up — until the new synchronization
source takes over.

After modification to the symchranization offset in the time signal/operating mode, or
when changing year ingIRIG Bythe cyclical synchronization is not lost, but there is a
jump. To call attentionjta’thisy the time value causing a jump is reported with “Time
interruption @NY —without the synchronization offset, and subsequently with
“Time integruption OFF” — with the synchronization offset.

After the {Time, interruption ON” message, the you must take into account that
the clock Wilhjump. This message is issued under the following circumstances:

— if a synchronization interruption lasts longer than the tolerance time interval men-
tioned*above, or as mentioned above, if the synchronization mode is changed;

— ifa'time jump is anticipated. The message itself is stamped with the old time.
Theymessage “Time interruption OFF”is triggered:

- awvhen the synchronization is re-established (e.g., after a break in reception by the
radio clock);

— immediately after a time jump. This message is stamped with the new time after the
jump, thus allowing determination of the jump interval.

The time display may be set using either the European format (DD.MM.YYYY) or the
US format (MM/DD/YYYY).

7SA522 Manual
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This chapter describes the numerous functions available i he%TEC® 7SAB22
relay. The setting options for each function are defined, including in§tructions for re-

porting setting values and formulae where required. @

()

6.1 General 6-2
6.2 Distance Protection 6-30
6.3 Swings 6-72
6.4 6-77
6.5 6-97
6.6 ction Schemes 6-113
6.7 6-126
6.8 6-130
6.9 Overcurre 6-132
6.10 High-Cu 6-149
psure function 6-151

and Voltage Check (Dead-line / Dead-bus check) 6-181

rvoltage Protection 6-191

Location 6-195

cuit Breaker Failure Protection 6-200

Monitoring Functions 6-216

@ Function Control 6-231
8 Supplementary Functions 6-246
6.19 Processing of Commands 6-253
6-1
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6.1 General

From the
DeviceFront

Select the MAIN
MENU by pressing
the MW key. Using
the ¥ key, select
Settings, and
then press the »
key to navigate to
the SETTINGS dis-
play (see Figure 6-
1).

A few seconds after the device is switched on, the initial display appears in the LCD:
In the 7SA522 the measured values are displayed.

The setting parameters can be entered via the keypad and display on the front of the
device, or by means of a personal computer connected to the front or service interface
of the device utilising the DIGSI® 4 software package. The level 5 password (individ-
ual parameters) is required.

In the SETTINGS display, use the '¥ key to select the desired function, and then use
the [P key to navigate to that function (e.g., use the |¥_keyto,select the P. System
Data1 function, and then use the [p> key to navigate tothe P SYSTEM DATA1display,
as shown in Figure 6-2.

In general, an item number appears in the menu list to therright of each selection. Nav-
igation can be accomplished using the item numberindplace of the ‘A and '¥ keys.
This feature is particularly helpful in large menus (€xg., setting lists). Based on the ex-
ample above, from the MAIN MENU, the'SETTENGS display can be reached by press-
ing | 4 on the keypad, and then the P."SYSTEM DATA1 display can be reached by
pressing 0 |3 on the keypad.

MAIN MENU_ ____4 15y 3
¥ ||[Annunciation <> 1
Measurement —> 2
Control -> 3
| 2
Test/Diagnose/—> 5
Figure 6-1 Example of navigation from the front control panel

Each_setting/contains a four-digit address number followed by the setting title as
shegwn'inyFigure 6-2. The value of the current setting is displayed in the line just below
the'setting address number and title. The value may be text (Figure 6-2, setting 0201)
orfaumerical (Figure 6-2, setting 0203).

P.SYSTEM DATA1 01/16

0201 CT Starpoint
towards Line

0203 Vnom PRIMARY
12.00kV

Figure 6-2 Example of power system data display
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Text Values

Numerical Values
(including )

Confirmation
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Settings are selected using the |[A and '¥ keys. When the ENTER key is pressed, the
user is prompted for a password. The user should enter Password No. 5 and then
press the ENTER key. The current value of the setting appears in a text box, with(a blink-
ing text insertion cursor.

A text setting may be modified using the /A and ¥ keys to select one of two'6r more
options.

A numerical setting may be modified by overwriting the current yaluesusing the numer-
ical keypad. See Figure 6-3. A value of “infinity” may be enteredby pressing the dec-
imal key twice | . . . The “e0”"=symbol will appear in the display.

If the number entered is not within allowable limits, the maximum or minimum allowa-
ble value will appear in the lower portion of the display®lo entér a new, allowable val-
ue, the ENTER key should be pressed again.

Note that measured values and limit values musft'bgentered in secondary quantities
when using the front control panel of the devicé.

Any modification to a setting value mustbe canfirmed by pressing the ENER key. A
blinking asterisk is an indication that settingymodification mode is still open. Other
modifications can be made to settifigs,.even in sub-menus (if present), as long as set-
ting modification mode is still open. The actual modification of settings occurs once
setting modification mode is closedy(seetbelow, “Exiting the Setting Mode”).

P.SYSTEM DATA1. 02/16 Example for numerical setting:
¥ ||0202 Vnom{PRIMARY ENTER
E12.00kV
PW Settings? Enter password No. 5 and confirm with
=N- 4 --- ENTER
?,ﬁ?,‘:; PRIMARY " 1:—, .T)O—l Enter the new value and confirm with ENTER
L™ _— 1
P.SYSTEM DATA :02/16 The modified setting value appears in the
""""""""""" list; a blinking asterisk in the title bar indi-
02035\41150%073’IMARY cates setting modification mode is still
’ open.

Figure 6-3  Example of setting modification using the front control panel

If a setting modification is not confirmed with the ENTER key, the original value reappears
after one minute, and a message window appears after three minutes notifying the
user that the setting modification period has expired. When the ENTER key is pressed, a
further message window appears, notifying the user that the setting modifications
were discarded. Further modification of settings is possible by pressing the ENTER key
and re-entering the password.
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Exiting the
Setting Mode

From PC
with
DIGSI® 4

=

Using DIGSI® 4 to
modify settings.

If an attempt is made to exit setting modification mode using the |« key or the MEN key;,
the message Are you sure? will be displayed followed by the responses Yes, No,
and Escape (see Figure 6-4). If the response Yes is selected, modification of setting
can be confirmed by pressing the EnTER key. To cancel pending modifications to setti
and exit setting modification mode, the response No must be selected. Press the P
key until the response No is highlighted. Press the ENTER key to confirm and exit. |

rect entries may be retracted in this manner. To remain in the setting modification
mode, press the B key until the response Escape is highlighted. Press the ENTER key
to confirm, and the user can remain in setting modification mode without down—logding

modifications. %
o
S

Ending the setting mode using the front ¢on nel

S

ngs, and then double-click on the desired
ata 1 is selected by double-clicking Set -
System Data 1 asillustrated in Figure 6-5).

Are you sure?

EYes No Escape Sl

Settings are ok
EcContinue -

Figure 6-4

To select a function, double-click
setting function (e.g., Power.
tings, and then double-cli o

J} DIGSI - SIPROTEC 7563 7 Folder 7 75J633 ¥4.0/75J633 ¥04.00.18

Select function

[ﬁ Device Configuration
# Maszking 1/0 [Configuration b atris]
W Default Display
ﬁ Control Display
iEcre

% fPower System Data 1

ﬁ Setting Group &
ﬁSetting Group B
ﬁSetling Group C
ﬁSetting Group D
@E Change Group
=1 Oscillographic Fault Records
@ General Device Settings
@ Tirne Synchronization

? Serial Ports

it Pagzwords

abe.. | ahguage

Figure 6-5 Navigating using DIGSI® 4 — example
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A dialogue box associated with the selected function is displayed (e.g., if Power Sy,
tem Data 1 function is selected, the dialogue box shown in Figure 6-6 will appe
If a function contains many settings, the dialogue box may include multiple wi
In this situation, the user can select individual windows via tabs located at the
the dialogue box (e.qg., in Figure 6-6, tabs exist for Power System,CT’s
Breaker).

Power System Data 1

Poweer Spstern | CT's ¥T's |Breaker|
Cugtamize: \

M. Settings

0202 |Rated Primary Woltage 12.00 kY
0203 |Rated Secondary Woltage (L-L) 120%
0206  |Matching ratio Phase-YT To Open-Delta-v'T 1.73

0213 [T Connection

Wan, Wbn, ven

W Dizplay Additional Settings

Epmrt | [Eramt | Ahout |

oK | : JIGS! > Devic] Cancel | Help |
Figure 6-6 wo\@m data dialogue box in DIGSI® 4 — example

Th& mn of the dialogue box (identified as the No. column) contains the four-
igit a ss number of the setting. The middle column of the dialogue box (identified

theiSettings column) contains the title of the setting, and the right column of the
@ e box (identified as the Value column) contains the current value of the setting

nitext or numerical format. When the mouse cursor is positioned over a numerical field
\' he Value column, the allowable range is shown.
% To modify a setting, click on the setting value which is displayed in the Value column.
Text Values When a text setting value is selected, a pull-down menu of possible setting options is
displayed. To modify the setting, simply click on the desired option. The pull-down

L 4 menu closes, and the new setting value appears in the Value column.
u | Values When a numerical setting value is selected, the setting is modified using the number
I ing o) keys, if applicable, with a decimal comma (not a decimal point). A value of “infinity ”

may be entered by pressing the small o key twice. Confirm the setting modification by
clicking on Apply, or select another setting to modify.

7SA522 Manual 6-5
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If the value entered is outside the allowable range, a message block appears on the
screen describing the error and displaying the acceptable range of values. To ac-
knowledge the message, click OK, and the original value reappears. A new entry ca
be made or another setting value can be modified.

Primary or Setting values can be entered and displayed in primary terms or secondary terms,
Secondary Values desired. DIGSI® 4 automatically performs the conversions based on the settings en-
tered for the transformer data and conversion ratios. ®

To switch between primary values and secondary values: %
Q Click on Options in the menu bar, as shown in Figure 6-7. \

Qa Click on the desired alternative.

Another method is available by using the buttons $ ar.

& DIGSI - Test 2 / Folder / 7SJ631 V4.0 Var/7SJ631 V04.00.18
File Edit Insert Device Yiew e W ‘Window  Help
Bt +Al+E

= Online

F Settings
; Contral 3= Masking 1/0 [Canfiguration Ma
Annunciation '%,W Diefault Display

4 Measurement I Contral Dizpl
play
(-4 Oscillographic Recards % CFC
e ez] Test &7 Power System Data

L
Represents sefiing values imal es.  [75J631 [vo40018  [BL [CoMT (33400 4
Figure 6-7 Sebctio\f primary or secondary value entry — example

Additional Settings  Those se&%t are modified only in special cases are typically hidden. They may
be ma isi y checking on Display Additional Settings.

Confirmation E y may be confirmed by clicking Apply. Valid values are accepted automat-
i n another field is selected.
Thetfinal acceptance of a modified setting takes place once the setting mode is exited
(see below “Exiting the Setting Mode™).

e dialogue box may be closed by clicking OK. Once closed, another function may
be selected for setting modification, or you can exit the setting mode.

L 4
Exiting the In order to transfer the modified setting values to the relay, the user should click on
Setting DIGSI -, Device. The user will be prompted for Password No. 5. After entering the
password and confirming with OK, data is transferred to the relay where modifications
become effective.
6-6 7SA522 Manual
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6.1.1 Power System Data 1

Polarity of Current
Transformers

Instrument Trans-
former Nominal
Values

Voltage Trans-
fosmmernConnection
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Some system and plant data are required by the device, so that it may adapt its fune-
tions to these data, according to its mode of operation. Amongst others, thé plaat and
instrument transformer ratings, polarity and termination of the measured values, pa-
rameters of the circuit breaker, etc. These data are summarized in Power System
Data 1 (P.System Data 1).

If the key MENU js operated, the main menu is displayed. With the key, ¥ the option Set -
tings is selected and by pushing the key B the selection of Settings is con-
firmed. To enter the plant data Power System Data 1 (PaSystem Data 1) must
be selected in the menu Settings.

With DIGSI® 4 the corresponding selection is reached by doublé click on Settings.

In address 0201 CT Starpoint the polarity of the Gurrent transformers must be en-
tered, in other words, the location of the CT starfpoint,(Figure 6-8). This setting deter-
mines the measuring direction of the device (forward = line direction). A change of this
parameter also results in the polarity reversal @f,therearth current input.

Bus
| .
L2 RS ERN =
S 1
I | IL1
D e g N o
I3
Line Line
Address 0201 = Address 0201 =
towards Line towards Busbhar

Figure 6-8 Currentransformer polarity

In the address 0203 Unom PRIMARY and 0204 Unom SECONDARY the device is in-
formedief the'primary and secondary rated voltage (line voltage) of the voltage trans-
formers. Imithe address 0205 CT PRIMARY and 0206 CT SECONDARY the primary

anmd’secandary rated current (phase current) of the current transformers are entered.

Please observe that the rated current transformer secondary current must corre-
sponds to the rated current of the device, as the device would otherwise compute in-
carrect primary data.

Correct entry of the primary data is a prerequisite for the correct computation of oper-
ational measured values with primary magnitude. If DIGSI® 4 is used to enter param-
eters as primary quantities, the correct entry of the primary data is an important pre-
requisite for the correct operation of the device.

The device contains four voltage measuring inputs, three of which are connected to
the set of voltage transformers. For the fourth voltage transformer U, input several op-
tions are available:

» Connection of the U, input to the open delta connection e—n of a set of voltage
transformers, refer to appendix A, Figure 1-14:
Address 0210 is then set to: U4 transformer = Udelta transf..
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6-8

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
3

NERRINE

In this case the factor Uph / Udelta (address 0211, matching ratio for the secon-
dary nominal voltages of phase voltage transformer and open-delta voltage) must
be set to 3/V3 = V3 = 1.73. For other transformation ratios, e.g. when the displace-
ment voltage is generated by means of interposing transformers, this faetor must

be adjusted accordingly. This factor is of importance for the monitoriAg ofithe meas-
ured values and the scaling of the measurement and disturbance regording signals.

In case the busbar voltage is connected to the U4 input for synchfonism check, refer
also to appendix A, e.g. Fig A-15. In this case address 0240 isisét to: U4 trans-
former = Usync transf.

If the transformation ratio differs from that of the line Meltagedransformers this can
be adapted with the setting in address 0215 U-1ine /“Usync. In address 0212
Usync connect., the type of voltage used for synchronism check is configured.
According to this setting, the device automatically selects the appropriate phase to
phase or phase to ground voltage. If the twe,refefence voltages used for synchro-
nism check are not separated by a device thatieauses a relative phase shift of the
measured voltages (e.g. star-delta poWertransformer) then the parameter in ad-
dress 0214 j Usync-Uline is not fequited. IFhowever a transformer with a vector
group unequal to zero separates the twe,voltage sources, this setting must be used
to compensate the phase shift according tothe vector group of the transformer. This
setting is only available in DIGS|4.under Additional Settings. The phase an-
gle setting is defined as follows: place,Usync at zero degrees as reference voltage,
draw in Uline with the cogrf@éétphase/relationship relative to Usync; the setting cor-
responds to the angle gf Usync measured in counter-clockwise direction.

Example (refer also to Rigures6-9):

Busbar 400KV primary
110Wfsecondary

Feeder 220 kV primary
200 V secondary

Transformer 400 kV / 220 kV
Vectorgroup Yd(n) 5

The iectorigroup of the transformer defines the phase shift of the voltage from the
high,veltage to the low voltage side (Vector group 5 corresponds to a phase shift of
5 x4308 in the clockwise direction of the low voltage side relative to the high voltage
side)# In this example, the feeder voltage is connected to the low voltage side of the
transformer. If Usync (busbar or high voltage side) is placed at zero degrees, then
Wline is at 5 x 30° in the clockwise direction, i.e. at -150°. According to the definition
for the setting, the angle from Usync to U-1ine inthe counter-clockwise direction
must be taken, i.e. +210°.

Since the busbar voltage transformer provides 110 V secondary with nominal pri-
mary voltage and the line voltage transformer only 100 V under the same condi-
tions, this difference must also be considered:

U-line / Usync=100V/110V=0.91

7SA522 Manual
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Current Trans-
former Connection
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® L1

- Busbar
.
? 5 400KV
(any voltage)
| % 400 KV
Yd5 110 v
1400 kVv/220 kV
Uss
220 kv/100 V
L,

A . Ve U4 Transformer = Upp Transformer
— Us Upp CONN=L7-L2
m ¢ Upp-Uline =210°
= — U Uline/Upp WDL = 0,91
feeder
220 kV

Figure 6-9 Busbar voltage, measured acrossia transformer

Connection of the U, input to any other voltage signal Uy, which may be processed
by the overvoltage protectiongunetion, refer to Appendix A, Figure 1-15:

Address 0210 is then set: U4\ transformer = Ux transformer.

Itis assumed, that the U, dransfofmer ratio is equal to the phase voltage transfomer
ratio.

If the U, input is ot required, the following setting is applied:

Address 0210,Uu4transformer = Not connected.

Also in this case‘the fagtor Uph / Udelta (Address 0211, refer to the above) is
of importancegas. it i§yutilised for the scaling of the measurement and disturbance
recording sighals.

The device ‘¢ontains four current measurement inputs, three of which are connected
to the sgt ofieurrent transformers. The fourth current measuring input 1, may be utilised
in Marious ways:

» sconneetion of the |, input to the earth current in the starpoint of the set of current

transformers on the protected feeder (normal connection, refer to Appendix A, Fig-
uref1-9):

Address 0220 is then set to: I4 transformer =In prot. line and

Address 0221 to I4/Iph CT =1

Connection of the 1, input to a separate earth current transformer on the protected
feeder (e.g. a summation CT, refer to Appendix A, e.g. Figure 1-10).

Address 0220 is then set to: I4 transformer =In prot. line and
Address 0221 is set to I4/Iph CT:

/] _ _Ratio of earth current transformer
4 "ph CT ™ Ratio of phase current transformers

Example:
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Rated Frequency

Phase Rotation

Units of Length

Mode ofggarth Im-
pedance (Residual)
Compensation

6-10

Phase current transformers 500 A/5 A

Earth current transformer 60 A/1 A
_ 60/1 _
|4/|phCT = 200/ - 0.600

» Connection of the I,input to the earth current of the parallel line (for parallel line
compensation of the distance protection and/or fault location function, refer to Ap-
pendix A, Figure 1-11):

Address 0220 is then set to: I4 transformer = In paral. line and
usually address 0221 is setto I4/Iph CT =1

If the set of current transformers on the parallel line however has,a different ratio to
those on the protected line, this must be taken into account in_address 0221:
Address 0220 is then set so that: I4 transformer = In paral. line and
Address 0221 so that I4/Iph CT = IN paral. Iine“ N prot. lipe:

Example:

Current transformers on protected feeder1200 A
Current transformers on parallel feeder1500 A

_ 1500 _
L/ Von = Tapg = 1-250

» Connection of the |, input to the neutral current of a power transformer; this con-
nection can be used for the polarisationtef the'directional earth fault protection (refer
to Appendix A, Figure 1-12):
Address 0220 is then set to: I4gtransformer = IY starpoint, and
address 0221 I4/Iph CT accordingito the ratio of the transformation ratios of the
current transformer in thedransformer neutral and the set of current transformers on
the protected feeder.

* Ifthe 1, input is not requiredythe following settings are applied:
Address 0220 I4 transformer = Not connected,
Address 0221 I4/Iph“CT is then irrelevant.
In this case the zero sequence current for the protection functions is computed by
means of the sum offthe phase currents.

Address 0230,Rated Frequency corresponds to the frequency at which the power
system operateshI he preset value is dependent on the model number of the relay pur-
chasedgand must be in accordance with the nominal frequency of the power system.

Address 0235 PHASE SEQ. is used to establish the phase rotation. The preset phase
sequence is “L1 L2 L3". For systems that use a phase sequence of “L1 L3 L2", address
0235 must be set accordingly.

Address 0236 Distance Unit corresponds to the units of length (miles or km) applicable
to fault locating. Changing the length unit will not result in an automatic conversion.
The new setting values must be entered at the appropriate addresses.

Matching of the earth to line impedance ratio is an essential prerequisite for the accu-
rate measurement of the fault distance (distance protection, fault location) during earth
faults. In address 0237 Format Z0/Z1 the format for entering the residual compen-
sation is determined. It is possible to either use the ratio RE/RL and XE /XL or to enter
the complex earth (residual) impedance factor KO. The actual setting of the earth (re-

7SA522 Manual
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sidual) impedance factors is done in conjunction with the general protection data (refer
to Section 6.1.3).

The closing time of the circuit breaker T-CB close (address 239) is necessary.ifthe
synchro-check function of the relay is used also for asynchronous switching. Injthis

case, the relay calculates the ideal closing instant such that the two voltages (bus bar
and feeder) are in synchronism at the instant when the breaker primary contacts close.

Under address 0240 the minimum trip command duration TMin® TRIP CMD is set.
This applies to all protection and control functions which may, isSte a trip command.
This also determines the length of the trip command pulse when,a Circuit breaker trip
test is initiated via the device. This setting can only be modified with DIGSI® 4 under
“Additional Settings”.

Under address 0241 the maximum close commandduration TMax CLOSE CMD is set.
This applies to all close commands issued by the deviceglt'also determines the length
of the close command pulse when a circuit breaker test cycle is issued via the device.
It must be set long enough to ensure that the_circuit breaker has securely closed.
There is no risk in setting this time too long{as the close command will in any event
be terminated following a new trip command from a protection function. This setting
can only be modified with DIGSI® 4 under®Additional Settings”.

With the 7SA522 it is possible tolinitiateyfrom the front of the device or with DIGSI® 4
an on load circuit breaker test cahsisting of a trip and close command. The duration of
the commands is determined byithe command duration settings above. With address
0242 T-CBtest-dead the/duration from the end of the trip command up to the start
of the close command_for this'test’is determined. This setting should not be shorter
than 0.1 s.
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6.1.1.1 Settings

C)O

Addr. Setting Title 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 SECON- 80..125V 100V Rated Secondary Voltage (L‘)
DARY
205 CT PRIMARY 10..5000 A 1000 A CT Rated P
206 CT SECONDARY 1A 1A CT Rated Current
5A
210 U4 transformer not connected not connected U4 volt t ormer is
Udelta transformer
Usync transformer
Ux reference transformer
211 Uph / Udelta 0.10..9.99 1.73 ing ratio Phase-VT To
n-Delta-VT
212 Usync connect. L1-E L1-L2 connection for sync. voltage
L2-E
L3-E
L1-L2
L2-L3
L3-L1
214 ¢ Usync-Uline 0..360 ° Angle adjustment Usync-Uline
215 U-line / Usync 0.80..1.20 ‘ Matching ratio U-line / Usync
220 14 transformer not connected N Neutral Current (of |14 current transformer is
Neutral Current (0 0 the protected line)
tected line)
Neutral Current @f t al-
lel line
Starpoint Cdrr. of ed
power frans
221 14/Iph CT 0.01045.00 1.000 Matching ratio 14/Iph for CT's
230 Rated Frequency 50 50 Hz Rated Frequency
z
235 PHASE SEQ. m3 L1L21L3 Phase Sequence
L3 L2
236 Distance km Distance measurement unit
Miles
237 Forma 1 Zero seq. comp. factors RE/ | Zero seq. comp. Setting format for zero
RL and XE/XL factors RE/RL and |seqg.comp. format
Zero seq. comp. factor KO XE/XL
and angle(KO0)
&
239 -CB close 0.01..0.60 sec 0.06 sec Closing (operating) time of CB
240 TRIP CMD 0.02..30.00 sec 0.10 sec Minimum TRIP Command Dura-
tion
2 TMax CLOSE CMD |0.01..30.00 sec 0.10 sec Maximum Close Command
Duration
6-12 7SA522 Manual
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Addr. Setting Title Setting Options Default Setting Comments
242 T-CBtest-dead 0.00..30.00 sec 0.10 sec Dead Time for CB test-aut;
reclosure
The indicated current values for setting ranges and default settings refer to, Iy, 1 A.

For the nominal current 5 A these values are to be multiplied by 5.
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6.1.2 Setting Groups

Purpose of Setting A setting group is a collection of setting values to be used for a particular applicationo
Groups In the 7SA522 relay, four independent setting groups (A to D) are possible. The fiser
can switch between setting groups locally, via binary inputs (if so configured), viayithe
operator or service interface using a personal computer, or via the system interface.

A setting group includes the setting values for all functions that have been seIectgd as
Enabled during configuration (see Chapter 5). Whilst setting values may vary among
the four setting groups, the selected functions of each setting group r imthe same.

Multiple setting groups allows a specific relay to be used for more th n plication.

While all setting groups are stored in the relay, only one settin ay be active
at a given time.

If multiple setting groups are not required, Group A is the defatllt,selection, and the
rest of this sub-section is of no importance.

If multiple setting groups are desired, address 0103 Grp e OPTION must have
been setto Enabled in the relay configuration. Refggto pter 5. Each of these sets
(A to D) is adjusted one after the other.

Copying Setting In most cases, only a few settings will vary,from group to setting group. For this
Groups reason, an option exists to copy stored s es from one setting group to anoth-

er setting group using DIGSI® 4: x
To copy the setting values from setti roupto another setting group, you should
highlight the setting group in the li setting values are to be copied. Next, go

I
to the menu bar, click on Edit and t Copy (see Figure 6-10).

£ DIGSI - SIPROTEC 7si63 / Folder / 75633 ¥4.0/75J633 V04.00.18

[opErties,,. et

enObject . Ctlsal+0 Rkl
L_IJ[) Demand E Setting Group B
-3 WA MindMax ﬂ Setting Group C
-5 P.E, Pawer Factar, o) Setting Group D

-39 MinMax Demand £ Change Group
Others &% Ozcillographic Fault Recard