Preface
Table of Contents

Introduction

Hardware and Connections X 4

SIPROTEC
9

Initial Inspections

Time-Overcurrent, Over-

load, and Motor Protective S|PROTEC4D%
Relay with Bay Controller

7SJ61

V4.0/vV4.1

Instruction Manual

@@xlmmhoomol—oo)

\Q Routine Checks and Maintenance
@ Technical Data

=
o

Appendix

>

Index

C53000-G1140-C118-1






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 glectrieal facilities and power plants.

This manual is validfer SIPROTEC® 4 7SJ61 Time-Overcurrent, Overload, and Motor
Protective Relay with Bay Controllers; firmware version 4.0/4.1.

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).

Y2k Compliance
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The tests made by Siemens EV S show no indications of any problems of the year
2000 compliance for the relays. Neither the performance nor the functionality of the
protection relays become negatively affected through input of a date, which will before,
during or after the year 2000. The tests were made according the recognized rules of
the British Standards Institute (BSI). Because of the complexity of the application, a
residual risk regarding the data function may not be totally excluded.
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ANSI

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

Additional Support

Training Courses

Instructions and
Warnings

The product is according to UL (refer to Section 10.1):

B69CA E194016
c us IND. CONT. EQ. c“us INDg#GONT. EQ.

LISTED TYPE 1 IYPE 1

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

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

The following indicators and standard definitions are used:

DANGER

means that death, severe personal injury;ier-€ensiderable equipment damage will oc-
cur if safety precautions are disregarded

WARNING

means that death, severe personaldnjuryy,or considerable equipment damage could
occur if safety precautions are disregarded.

Caution

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

Instruction
is an important piec€of inférmation regarding the product or the part of the manual
that deservesyspecial attention.

Warning!

During @peration of electrical equipment, certain parts of these devices are under high
voltagenSevere personal injury or significant equipment damage could result from im-
proper behavior.

@nly.gualified personnel should work on this equipment or in the vicinity of this equip-
ment, These personnel must be familiar with all warnings and service procedures de-
scrbed in this manual, as well as with safety regulations.

Prerequisites to proper and safe operation of this product are proper transport, proper
storage, 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-
structions 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.
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Typographic and
Graphical Conven-
tions
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QUALIFIED PERSONNEL

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 service, and
operate this device, and who possess the following qualifications:

Q Training and instruction (or other qualification) for switching, grounding, ‘andsdesig-
nating devices and systems.

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

Q First aid training.

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

Parameter names, oridentifiers for configuration orfunction parameters 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 applies to header bars for selection menus.

Parameter conditions, or possible settingsief parameters that appear in the de-
vice display or on the screen of a PC (With DIGSI® 4), are additionally shown in italic
style. This also applies to selection items far, selection menus.

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

For diagrams in which the identifiehtype results from the representation itself, text con-
ventions may differ from the abowve-mentioned.

The following symbals are used’in diagrams:

device-internal (logical) input signal
device-internal (logical) output signal

internal input signal of an analog quantity

%

external binary input signal with function number F# (binary input,
>Release . P ]

respective annunciation to the device)
F#

Dev. Trip external binary output signal with function number F# (annunciation

from device)

|

Parameter address

\ Parameter name

example of a parameter switch FUNCTION with address 1234 and

; on possible conditions On and Off

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 1999. 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® are registered trademarks of Siemens AG. Other designa-
tions 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.
iv
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Introduction

1.1  Overall Operation

The SIPROTEC® 4 7SJ61 is a numerical, multi-functional, protective and control
vice equipped with a powerful microprocessor. All tasks, such as the acquisition
measured quantities, issuing of commands to circuit breakers and other primary
er system equipment, are processed in a completely digital way. Figure 1-1 illustrates
the basic structure of the 7SJ61. .

vert the
inte process-

ed for measur-

the

Analog Inputs The measuring inputs (MI) section consists of current transformers.
signals from the measuring transducers to levels appropriate for t

ing of the 7SJ61.

Four current inputs are available in the Ml section. Three input
ing of the phase currents. The use of the fourth input depen version of the
device ordered. The fourth input can be used for measuri e ground current as the
residual of the phase current transformers (In), or for the ground current
from a separate current transformer (Iys/3lg). The latter is used in a highly sensitive
ground fault protective scheme (lys) or as a polarizi Ig €urrent to determine the fault
direction.

The 7SJ61 does not have AC voltage inputs.

' ERROR '
- {3 AN T |
—FK—RUN .
o B—= 5
| ~
—D = Status
e 3l > ]
' | Output '
In/lys B‘E : Relays, User-
1._ & . Programmable
_| o
| \ c—i>
. K H ——k}+  LEDs .
| # on the Front |
71819 . Panel, User-
' Opera |E| 456 Programmable '
|Contr Iil 11213 4/3
@ |ENTER| 0 [+/- Display on
| the Front Panel |
Binary Inputs,
R Programmable P'(::“')Dnt t | ;‘é
or |
! System " To
¢ — - Serial Interface ke |_>SCADA
Usaux. - Power Supply L — =
Rear
I PC/
| 1 Service Port ke |_> Modem
1 |_ —_— _I 1
Figure 1-1 Hardware Structure of the Numerical Device 7SJ61 (Maximum Configuration)

75J61 Manual

C53000-G1140-C118-1



Introduction

Microcomputer
System

Binary Inputs and
Outputs

Front Elements

Serial Interfaces
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The analog input quantities from the Ml stage are passed on to the input amplification
(IA) stage, which provides high-resistance terminations for the analog quantitiessLhe
IA stage consists of filters for processing the measured values. The filters are opti-
mized with regard to bandwidth and processing speed.

The analog-to-digital (AD) stage consists of memory components, a multiplexer, and
an analog-to-digital (A/D) converter. The A/D converter processes the analog signals
from the IA stage. The digital signals from the converter are input to the microcomputer
system where they are processed as numerical values in the residing algerithms.

The actual protection and control functions of the 7SJ61 argprécessed in the micro-
computer system (UC). In addition, the uC controls the measured quantities. Specifi-
cally, the uC performs:

— Filtering and preparation of the measured quantitieS

— Continuous monitoring of the measured quantities

— Monitoring of the pickup conditions for the individual elements and functions
— Evaluation of limit values and sequencesghttime

— Control of signals for the logic functions

— Decision for trip, close, and other conttol'‘é@mmands

— Output of control commands for,switching devices (output contacts)

- Recording of messages and datafer events, alarms, faults, and control actions, and
provision of their data for analysis

- Management of the operatingsystem and the associated functions such as data re-
cording, real-time glo€k, cammunications, interfaces, etc.

The uC obtains externahinformation through the binary inputs such as blocking com-
mands for protective €lements or position indications of circuit breakers. The uC is-
sues commands tg external equipment via the output contacts. These output com-
mands are generally fised to operate circuit breakers or other switching devices. They
can also be connected to other protective devices, annunciators, or external carrier
equipment foruse in Pilot-Relaying schemes.

Light-emitting diodes (LEDs) and a display screen (LCD) on the front panel provide
infermatien such as targets, metering quantities, messages related to events or faults,
statusiand functional status of the 7SJ61.

Integrated control and numeric keys in conjunction with the LCD facilitate local inter-
action with the 7SJ61. All information of the device can be accessed using the inte-
grated control and numeric keys. The information includes protective and control set-
tings, operating and fault messages, and metering values (see also Chapter 7). The
settings can be modified; the procedures are discussed in Chapter 6. In addition, con-
trol of circuit breakers and other equipment is possible from the 7SJ61 front panel.

A serial PC Port on device is provided for local communications with the 7SJ61
through a personal computer. Convenient operation of all functions of the device is
possible. The SIPROTEC® 4 operating program DIGSI® 4 is required.

A separate Service Port can be provided for remote communications via a modem,
or substation computer. The SIPROTEC® 4 operating program DIGSI® 4 is required.
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Power Supply

All 7SJ61 data can be transferred to a central control and monitor system (RTU/SCA-
DA) through the Scada Port. Various protocols and physical interfaces are available
to suit the particular application. O

The 7SJ61 can be supplied with any of the common power supply voltages fron@
VDC to 250 VDC. The device can also be supplied with 115 VAC or 230 VAC. Momen-

tary dips of the supply voltage up to 50 ms are bridged by a capacitor (see Technical
Data, Sub-section 10.1). Voltage dips can occur, for example, if the voltage supply
system (substation battery) becomes short-circuited or experiences a re variation

o
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1.2  Applications

Protective
Functions

Control Functions
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The numerical, multi-functional SIPROTEC® 4 7SJ61 is a versatile device designed
for many applications. The 7SJ61 can be used as a protective, control, andmonitoring
device for distribution feeders and transmission lines of any voltage in netwerks that
are grounded, low-resistance grounded, ungrounded, or of a compensated neutral
point structure. The device is suited for networks that are radial, and for lines with sin-
gle-terminal feed. The 7SJ61 is equipped with motor protection applicable for asyn-
chronous machines of all sizes.

The 7SJ61 includes the functions that are necessary for protectiopgmonitoring of cir-
cuit breaker positions, and control of the circuit breakers ingtraight,bus applications or
breaker-and-a-half configurations; therefore, the device candbe universally employed.
The 7SJ61 provides excellent backup facilities of diffefentialprotective schemes of
lines, transformers, generators, motors, and busbars of allwoltage levels.

Non-directional overcurrent protection (50, 50Ny 51, 52N) is the basis of the 7SJ61.
Four definite-time overcurrent protective elepents ‘exist, two for the phase and two for
the ground (50 and 50N) currents. The glements'¢an be set with no time delay, where
instantaneous tripping is desired. Inversestime,@vercurrent protective elements are
also available for both the phase and the\ground (51 and 51N) currents. The common
U.S. ANSI time-characteristics are‘alSesavailable. Alternatively, user-defined charac-
teristics can be programmed or IE€ Characteristics can be selected.

Depending on the version of the'deviceithat is ordered, the non-directional overcurrent
protection can be supplemented with breaker failure protection (50BF), and sensitive
ground fault detection for high#esistance ground faults or systems that are resistively
grounded (50 Ns).

Other protective fufgtions are available, some of which depend on the version of the
device that is ordered.fhese additional functions include negative sequence (phase
balance) current proteetion (46), automatic reclosing (79), thermal overload protection
(49). For motorproteetion, starting time supervision (48), start inhibit (66/68), and un-
dercurrent monttaring (37) are optionally available.

The 7SJ6%,supports all control and monitoring functions that are required for operating
medium to high-voltage substations. A major application is the reliable control of
switchgeas, or circuit breakers. Such control can be accomplished via the integrated
operatappanel, the system interface, the binary inputs, and the serial port using a per-
$onal €omputer with DIGSI® 4.

Phe status of the primary equipment or auxiliary devices can be transmitted to the
73J61 via auxiliary contacts connected to binary inputs. The present status (or posi-
tion) of the primary equipment can be displayed on the 7SJ61, and used for interlock-
ing or, if applicable, plausibility monitoring. Only the quantity of binary inputs and out-
puts available in the 7SJ61 limits the number of primary devices that can be operated.
Depending on the primary equipment being controlled, one binary input (single indica-
tion) or two binary inputs (double indication) can be used in the position monitoring
process.

The capability of switching primary equipment can be restricted by a setting associat-
ed with switching authority — Local, DIGSI® 4 PC, or Remote, and by the operating
mode — Interlocked or Non-Interlocked, with password request. Processing of inter-
locking conditions for switching (e.g. switching error protection) can be established
with the aid of integrated, user-configurable logic functions.
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Messages and
Measured Values;
Recording of Event
and Fault Data

Communication
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A series of operating messages provide information about conditions in the power sys-
tem and the 7SJ61. Measurement quantities and values that are calculated can be
displayed locally and communicated via the serial interfaces.

Messages of the 7SJ61 can be indicated by a number of programmable LEDs onfthe
front panel, externally processed through programmable output contacts, and commu-
nicated via the serial interfaces (see Communication below).

Important events and changes in conditions are saved under Annunciation in the
Event Log or the Trip Log, the latter being used for faults. Waveform capture is avail-
able, as an option.

Serial interfaces are available for communications with PC'’s, RTid%, and SCADA sys-
tems.

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

A DIGSI® 4 service interface port, a system (SEADA) port and a time-sync port (IRIG-
B or DCF77) are optionally available on the rear‘ef.the device.

Arear service interface can be supplied a§RS=232, RS-485, or multimode fiber optics
type ST. DIGSI® 4 software is requiredité communicate via this port.

Arear system interface can be supplied as RS-232, RS-485, or multimode fiber optics
type ST for communications between the,7SJ61 and a PC’s, RTU's, or SCADA sys-
tems Standard Protocols, IEC 60870-55103 are available via the system port. Inte-

gration of the devices into th€®automation systems SINAUT® LSA and SICAM® also
take place with this profilet

Alternatively, a field bus‘@gupling with PROFIBUS FMS is available for the 7SJ61. The
PROFIBUS FMS is performed. in'accordance with IEC 61850, is an open communica-
tions standard that particularly has wide acceptance in process control and automation
engineering, with especially’high performance. A profile has been defined for the
PROFIBUS communication that covers all of the information types required for protec-
tive and process contraol engineering. The integration of the devices into the energy
automation system SICAM® can also take place with this profile.

7SJ61 Manual
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» Powerful 32-bit microprocessor system. O

« Complete digital processing and control of measured values, from the Samplihg of
the analog input quantities to the initiation of outputs for, as an example, ng or
closing circuit breakers or other switchgear devices.

1.3 Characteristics

» Total electrical separation between the processing stages of the 7SJ6fand the ex-
ternal transformer circuits, control circuits, and DC supply cir; cause of the de-

sign of the binary inputs, outputs, and the DC converte
« Complete set of functions necessary for the proper proteeti lines, feeders, mo-

tors, and busbars.

» Continuous calculation and display of measur ies on the front of the de-
vice.

» Easy device operation through an integrat
nected personal computer running

» Recording of event data, fault data, eform captures with SER information
to be used for analysis and tro i

» Communication with SCADA tion controller equipment via serial interfaces
through the choice of data c m, or optical fibers.

» Constant monitoring of th
agnostics covering the har and software.

N
S

L 4

Q
o
&
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1.4  Scope of Functions

Time-Overcurrent
Protection

Dynamic Cold Load
Setting Adjustment

Sensitive Ground
Fault Detection

Negative Sequence
Current Protectioft

Starting Time
Monitoringyfor
Motors
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The protection features of a SIPROTEC® 4 7SJ61 equipped with all options are listed
below pointing out highlights of each feature. The actual features of a 7SJ61 depend
on the order number.

» Two instantaneous (Definite-Time) overcurrent elements and an inverse-timegver-
current element, for both phase protection and ground protection (50+1, 50-2, 51,
50N-1, 50N-2, and 51N);

« The 50 and 50N elements can be set with definite-time delay;

« Common ANSI and IEC time overcurrent curves are available for 5¢ and 51N, or
user defined characteristics can be employed.

» Blocking capability for reverse-interlocking busbar protéetion,or directional com-
parison line protection;

« Second harmonic inrush restraint of 50, 50N, 51, andy51N for transformer energiz-
ing;

* Instantaneous tripping by any overcurrent elementupon manual closure of a circuit
breaker, if selected (Switch-Onto-Fault-Protection).

» Dynamic adjustments of the pickup values and the tripping times of the time-over-
current function when cold load conditionsfare anticipated;

» Cold load conditions are anticipated,when the circuit breaker has been in the open
position for an extended periodiof time€. Circuit breaker position is determined by
auxiliary contacts or thesstate\of arsénsitive overcurrent element.

« Two sensitive ground fault instantaneous overcurrent elements 50Ns-1 and 50Ns-
2 that can have defipite,time delay;

« Pickup currents of 50Ns-1 and 50Ns-2 are adjustable and can be set very sensitive
(as low as 3mA);

« Sensitive groundfadlt time-overcurrent element 51Ns is available instead of 50Ns-
1, if selected:;

« Time-current characteristic curve for 51Ns is defined by the user;

* Phase cuftent stabilization is included to accommodate current transformers satu-
ration:

N ITwedefinite-time elements 46-1 and 46-2 and one inverse-time element 46-TOC;

« Common U.S. ANSI time-characteristics or IEC characteristics are available for 46-
TOC.

« Current dependent tripping based on an evaluation of the motor starting current.

« Blocked rotor protection.

7SJ61 Manual
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Thermal Overload
Protection

Start Inhibit
for Motors

Breaker Failure
Protection

Automatic
Reclosing

Phase Rotation

User-defined
Functions

Monitoring
Functions
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Temperature rise of the protected equipment is calculated using a thermal homo-
geneous-body model that takes into account energy entering the equipment.and
energy losses. Thermal overload protection has full memory capability;

Adjustable warning levels based on temperature rise and current magnitude,

Additional time constant setting for motors to accommodate both the motegtetating
and the motor at standstill.

Rotor temperature is calculated based on the stator currents;

Start-up is permitted only if the rotor has sufficient thermalreserves for a complete
start-up;

Disabling of the start inhibit is possible if an emergengy start2up is required.

Breaker failure condition determined by current flow, after a trip signal has been is-
sued. As an option, the breaker position indication,(binary input) can be evaluated;

Breaker failure protection initiated by the tripping of any integrated protective ele-
ment that trips the circuit breaker (internal start);

Initiation possible through a binary input framfan external protective device (exter-
nal start);

Initiation possible through the,integrated control function (control start).

Single-shot or multi-shot;

Dead times associated with/the,first, second, third, and fourth shots are program-
mable and can be differentfram one another. Dead times for the remaining shots
are identical to thie dead time for the fourth shot;

Protective elementsthat initiate automatic reclosing are selectable. The choices
can be different foriphase faults and ground faults;

Monitoring ofithe cifcuit breaker response during reclosing sequence is possible.

Selectable,ABC or ACB with a setting (static) or binary input (dynamic).

Internahand external signals can be logically combined to establish user-defined
legiC¥functions;

All common logic functions are available for programming (AND, OR,NOT, Exclu-
sive OR, etc.);

Time delays and limit value inquiries are available;

Processing of measured values, including zero suppression.

Availability of the 7SJ61 is greatly increased because of self-monitoring of the inter-
nal measurement circuits, power supply, hardware, and software;

Current transformer secondary circuits are monitored using summation and sym-
metry check techniques;

Trip circuit monitoring;

Phase rotation.
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Breaker Control

Other Functions

Circuit breakers can be opened and closed via the process control keys (7SJ63
only) or the programmable function keys on the front panel, through the SCADA, or
through the front PC interface using a personal computer with DIGSI® g; O

Circuit breakers are monitored via the breaker auxiliary contacts; Q
g

Plausibility monitoring of the circuit breaker position and check of interlockin
ditions.

L 4
Battery-buffered clock that can be synchronized with an IRIG-B (or BEF77) signal,
binary input signal, or system interface command;

Recording and saving of fault data in chronological order for t eight faults;
Recording, saving and transfer of waveform capture;

Recording of circuit breaker statistics including the numberefitrip signals sent and
the accumulated, interrupted currents of each pole of t ircuit breaker;

Tracking of operating hours (time when load is supplie the equipment being
protected;

Commissioning aids such as connect&@e display of test recordings.

>
N
N

L 4
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o
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Hardware and Connections O

L 4
An overview of the hardware of the 7SJ61 and detailed inf @arding connec-
tions to the device are provided in this section.

The options for panel mounting and cubicle mounting arefdeseribed. Device construc-
tion is presented. The options for terminal connection d Q munication interfaces

are covered.

Data are given for wire connections and communieat nnections. Information on

accessories and tools is given.

21 Version of 7SJ61 for Panel - ing / Cubicle Mounting 2-2

2.2 Version of 7SJ61 for P Surface*Mounting 2-14

R
>
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L 4
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Hardware and Connections

2.1

2.11

View of Front Panel

Construction

Version of 7SJ61 for Panel Flush-Mounting / Cubicle Mounting

The numerical, multi-functional SIPROTEC® 4 7SJ61 for panel flush-mounting or.
bicle mounting is a sealed device in a 7XP20 1/; size case (based on 19 inches).fTwo
different general types of terminals are available, threaded terminals and plug-in‘ter-
minals. The terminals provided depend on the order number of the device.

9

The major components of a 7SJ61 are the front panel, the cas \W rear panel.
The terminals for connections to external equipment are locate e rear panel,
which is bolted to the case. Inside the device are two printed oards that have
the rear serial interface modules attached. The boards ar nnected together via a
ribbon-cable that has plug connectors. The boards are to the terminals and
supported in guide rails.

L 4

The front panel is removable. The screws for remavi
hind the four covers at the corners. The front’panel
ating and display elements necessary for eq
these elements are combined into an a
via a ribbon-cable with plug connectors t

he component are located be-
a covered keypad with oper-
operation. All connections for
on the front panel that is linked
nal processor board (CPU).

The nameplate sticker, showing imporgan
nominal current rating, and ordering
interior of the front panel.

ation such as power supply rating,
ber, is located on the top of the case and the

10)7 @RU:N

MENU

Event Log

Operation.

11)7) 6) 11)

Figure 2-1  Front View of a 7SJ61 for Panel Flush-mounting / Cubicle Mounting
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Referring to the operating and display elements in Figure 2-1:

1.

Display (LCD)

The LCD shows processing and device information as text in various lists..\Com;
monly displayed information includes measured values (metering), counter valties,
binary information regarding the condition of circuit breakers, status of'the device,
protection information, general reports, and alarms.

Navigation Keys
These keys serve for navigation through operating menus.

MENU Key
This key activates the main menu.

ESC and ENTER Keys
These keys serve to escape from specific menues_or'execute changes (such as
setting changes).

Numerical Keys
These keys serve for entry of numerical values, stgh as protective settings.

Function Keys

Four function keys allow the quick and simple execution of frequently used actions.
Typical applications include, for example, jumping to a particular position in the
menu tree such as the fault data in the T¥ip Log (F1) or the metering values (F2).
The function keys are programimablenand may be used to execute control func-
tions such as closing (F3) or'tippingy(F4) circuit breakers. Next to the keypad, a
labeling strip is provided on whichithe user-specified key functions may be written.

Serial Communication Interface; 9-pin Female D-subminiature connector
This serial interface is far thejeonnection of a local PC running DIGSI® 4.

LED Key
This key has thé'dual purpose of resetting latched LEDs and the latched contacts
of binary outptts, aswell as testing all of the LEDs.

LEDs

The functionjofithese indicators can be programmed. There is a vast selection of

signals frem whieh to choose. Some examples are protective element status, relat-
ed te specific protective elements, processing or control information, and binary in-
put of outputstatus. Next to the LEDs on the front panel, a labeling strip is provided
onarhichthe user-specified LED functions may be written.

10.Operatifng Condition Indicators

The two LEDs “RUN” (green) and “ERROR?” (red) indicate the operating condition
of the device.

11 Coverings for the screws that secure the front panel.

7SJ61 Manual
C53000-G1140-C118-1

2-3



Hardware and Connections

View of Rear Panel Figure 2-2 is a simplified view of the rear panel of the version of the device with thread-
ed (screw-type) terminals and optical fiber ports for the service interface at location BO

O
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Figure 2-2
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2.1.2 Connections to Threaded Terminals
Terminal blocks for the threaded connections are designated as: O
Terminal blocks for voltage connections, and < )
Terminal blocks for current connections.

A simple flat-blade 6x1-mm screwdriver can be used to turn the slotted screws in ei-
ther terminal block type.

L 4
Terminal Blocks for  The two available versions of terminal blocks for voltage co c@re shown in Fig-
Voltage ure 2-3. @

Connections

R

000000000000
EQEOHOHOEOHO

OEOEOEQHOEO

|

12 Terminal

Connection Terminal 1

\@%nection Terminal 2 —

% Figure 2-4  Correlation between Threaded Terminals and Connection Numbers (example)

L 4
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Terminal Block for
Current
Connections

Connections to
Voltage Terminalg

2-6

There is one version of a terminal block for current connections to a 7SJ61. The ter-
minal block is illustrated in Figure 2-5.

O OF OF -
(@) (@) @)
6 B8 B B8

[=]
O

O

8 Terminal

Figure 2-5  Terminal Block of Threaded Terminals far Curremt Connections - Rear View

The correlation between threaded terminalStandconnection numbers is the same for
both the current connections and the veltageyconnections. Compare Figures 2-4 and
2-5.

In the terminal block for current connectiens, the terminals are grouped in pairs. Two
neighboring terminals such as terminals,5 and 6 form one pair. The terminal block con-
tains four pairs, one for eachgof,the input currents.

The current transformers{resent low burden to the main current transformers.

When the I/O board is extracted; the current circuits are automatically short-circuited

prior to the separation efithe‘current transformers from the current circuits. This pre-

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

When the 1/O%oard. is properly inserted into the case of the 7SJ61, the short-circuits
of the currentgaths are removed after the transformers of the device are connected
to the terminalspairs:

The short-cireui,feature of the 7SJ61 is an important and reliable safety feature; how-
ever, the feature does not relieve the user from exercising proper care when working
with currenttransformer secondary circuits.

Ring“er'spade lugs may be used. To maintain proper isolation of the circuits, the lugs
mustbe insulated or insulating sleeves must be fitted to cover the exposed crimp
zones.

The following must be observed:

Connections 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 AMP Co. are recommended, e.g.
Ring cable lug: PIDG PN 320 565-0
Spade lug: PIDG PN 321 233-0.

7SJ61 Manual
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Connections to
Current Terminals

Short-Circuit Links

7SJ61 Manual
C53000-G1140-C118-1

Direct Cable Connections: solid or stranded conductor with connector sleeve;
conductor with cross-section of 0.5 mm? to 3.3 mm?2 or AWG 20 to 12.
Use copper wires only!

Maximum Tightening Torque: 1.3 ft-lb or 16 in-lb (1.8 Nm).

Ring or spade lugs may be used. To maintain proper isolation of the circuits, the lugs
must be insulated or insulating sleeves must be fitted to cover the exposed crimp
zones.

The following must be observed:

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

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

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

Direct Cable Connections: solid or stranded conduictor with connector sleeve;
copper conductor with cross-section ofi2:0 mm%to 5.0 mm? or AWG 14 to 10.
Use copper wires only!

Maximum Tightening Torque: 2,0 ft-lhyor 24 in-lb (2.7 Nm).

Short-circuit links are availablefor convenience in making terminal connections.

The links can be used to coannechitwo terminals located on the same side of the termi-
nal block. Thus, if thef?SJd61 (s the last device in the current transformer circuits, the
links provide a conv€nient'way to terminate the circuits. The links can be useful for oth-
er connections as,well:

Each terminal can,receive two links, one link and one cable lug, or one single wire.
The links meetthe saféty requirements for protection against electric shock.

There are tWo types of links, one for voltage connections and one for current connec-
tions. The links are illustrated in Figure 2-6.

Ordering information for the links is provided in Section A.1 in the Appendix.

Short-Circuit Links for Short-Circuit Links for
Voltage Connections Current Connections

Figure 2-6  Short-circuit Links for Voltage Connections and Current Connections
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Covering Caps Covering caps are available for terminal blocks with threaded terminals. The caps en-

hance the safety of personnel by covering the terminal screws; thereby, decreasing
the likelihood of inadvertent contact with the live terminals. O

The caps snap on to the terminal blocks, and can easily be removed with a 6x1
screwdriver. All of the terminal block screws must be tightened to apply a cap.

There are two types of covering caps, as shown in Figure 2-7. Ordering information is
provided in Section A.1 in the Appendix. .

SIEMENS]
C73334-A1-C31-1]

[SIEMENS]

LU ==

Covering Cap for
12 Terminal Voltage
or 8 Terminal Current
Connection Terminal Block

Figure 2-7  Covering m rminal Blocks with Threaded Terminals

75J61 Manual
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2.1.3 Connections to Plug-In Terminals

Plug-in terminals are only available for voltage connections. Current connecti@
made with threaded terminals on all 7SJ61.

Terminal Blocks for ~ There are two versions of plug-in terminal blocks. They are shown in Figure 2-8.
Voltage ¢
Connections

el d AT
255 943 o

18 Terminal x 12 Terminal
Figure 2-8  Terminal BlockW Terminals for Voltage Connections — Rear View

The system of nu d letters used to designate the plug-in terminals is illustrat-
ed in Figure 2-9.\

O

i 2-9  Correlation between Plug-in Terminals and Connection Numbers / Letters

%\ Each plug-in terminal forms a complete set of connections that consists of three pins

Plug-in Terminal 1
’ g

.
|
s
)
T|
(]

arranged as follows:

Pin a: Signal Connection
Pin b: Common Connection
P Pin c: Shielding Connection

The signal pins are the only terminal pins that are directly connected to the internal
printed circuit boards of the 7SJ61. Depending on the version of the terminal block, 18
or 12 signal connections are provided. Refer to Figure 2-10.

There are two isolated groups of common pins. Within a group the pins are inter-con-
nected as shown in Figure 2-10. The common pins “b” are not connected to the boards

7SJ61 Manual 2-9
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inside the 7SJ61. Each common group can, for example, be used for signal replication
or as a common point for a signal (independent of the signals on the pin “a” terminals).
Depending on the version of the terminal block, 18 or 12 common connections are O

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

12 Terminal Block: Group 1 Terminals 1 through 6

Group 2 Terminals 7 through 12 .

18 Terminal Block: Group 1 Terminals 1 through 9

Group 2 Terminals 10 through 1
All shielding pins are connected together as shown in Figure 2-1 elding pins
r

are also connected to the rear panel of the 7SJ61. Depending sion of the

terminal block, 18 or 12 shielding connections are provided.0

12 Terminal Signal Connection 18 Terminal
Common Connectio
R Al T\
—— Shielding Connection —
a 1| o ¢ Nel bl a 1| [J ® |

b
q .|2 a |b ?EZ a |b |c
b| a 3|. q Clb a 3|0 0|
q
b

bH
c
|
els alp ;|/ Common Con roup 1 % el4 alblc
p c
c
3
c
|
C
|

Loo To er

¢ ¢ o]8 alb d els alb]c
o[ a oe ¢ d c|b a oe b ¢
(¢ ¢ @|i10_alb |_T_0010 a b |c
c| b| a 11|' 4 c| b] a 11,.—0?
¢ ¢ @iz alo mon Connections, Group 2 ®[12 a ng‘
— Looped Together c a 13/ ®
— |‘ .|14 a|b|c

Shielding Connections

. Looped Together [6 ¢ @18 ab|c
\ ~—
Figure 2-1&&mic Diagram of the Plug-in Terminal Blocks

Connections to Co to plug-in terminals are made with pin connectors.
Plug-In Terminals %a two versions of pin connectors:
\Y,

ersion 1: 2-pin connector
Version 2: 3-pin connector

L 4
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L 4
Figure 2-11  2-Pin Connector and 3-Pin Connector @
Ordering information for the pin connectors is provi in Section A.1 of the Appendix.

The design of the pin connectors is such that only correct connections can be made.
For example, the design of the 2-pin connect s connection only to pins “a” and
“b”. An erroneous connection to pins “b” a i t possible.

The pin connectors snap-in to the plu r

without tools.

s. The connectors can be removed

Control wires are connected to con
(0.5 mm? to 2.5 mm? diameter)

S e pin connectors. AWG 20 to 13 wire
commodated.

Use only flexible copper contr

The crimp connector required depends on the diameter of the conductor being used.
Section 0.5 mm? to '

e.g. Bandware 40 @ ces Type: 827039-1 from AMP Corp.
Individual Riec Type: 827396-1 from AMP Corp.
Section 1.0 mmzk m?:

ieces Type: 827040-1 from AMP Corp.
Individual P Type: 827397-1 from AMP Corp.

type 0%% ftom AMP Co
After the wires are crimped, the contacts are pressed into the terminals of the connec-
tor until snap into place.

should also be provided for the entire set of cables, e.g., cable ties.

% The following separation tool must be used to remove the contacts from the pin con-

&

Type: 725840-1 from AMP Co.
7SJ61 Manual 2-11
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@ass relief for individual pin connector must be provided with cable ties. Stress relief

The separation tool contains a small tube that is subject to wear. The tube can be or-
dered separately:
Type: 725841-1 from AMP Co.
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2.1.4 Connections to Optical Communication Interfaces

Optical The two available versions of optical communication interfaces are shown in Figure O
Communication 12. The ports are supplied with caps to protect the optical components against d r
Interfaces other contaminants. The caps can be removed by turning them 90° to the left.
L 4

o~

210 [

= B

ke o

g1 @ =

410 @)

@] @2

&' [ ] i [ J

HE) 210

N
(@)
0
Q
=}
>
@
[==Y
(@)
=0
QD
>
>3
D

1 Channel
Figure 2-12  Optical Communication Interfaces with @ Caps

Connections to Optical Connector Type: ST—Connector
Optical
Communication Fiber Type: Multi ded-index (“G”) optical fiber
Interfaces G50 m,
pm,
0 um

Wavelength: = nm (approximately)
Allowable Bending Radius: For indoor cable  rpjn= 2in (5 cm)
or outdoor cable ryi, = 8in (20 cm)
Laser class 1 (acc 5-1) is achieved with fiber type G50/125 pm and

G62.5/125 pm.

Q
o
&

L 4

2-12 7SJ61 Manual
C53000-G1140-C118-1



Hardware and Connections

2.1.5 Connections to Electrical Communication Interfaces

Electrical 9 pin D-subminiature female socket connectors are provided for all electrical -
Communication nication interfaces of the 7SJ61. The connector is illustrated in Figure 2-18. n
Interfaces assignments are described in Sub-section 8.2.1.
L 4
5 1
o0 :
OO
OO
6 — 9
1— | 0O 5
front side
rear side
Figure 2-13 9 pin D-subminiature Connegtor @
Connections to Standard 9-pin D-subminiature p tors per MIL-C—24308 and DIN 41652
Serial can be used.
Communication

The necessary communication€ablesfare dependent on the interface:
* EIA 232: Five-wire, twist ielded, e.g. interface cable 7XV5100-4.
* EIA 485: Three-wi iSt d shielded.

Interfaces

* Profibus: Two- our-wire, twisted and shielded:

Wire Type A, 9245, Part 2 and EN 50170 vol. 2, twisted and shielded,
Wire Resistance: to 165 Q (f > 100 kHz)
Capacitancef < km or < 48 nF/mile

s-sectional Area: > 0.34 mm?

Confduct
e.g% 2 Industrial twisted pair installation wire (see catalog 1K 10 “SIMATIC
>dnd

ustrial Communications Networks”).
6 chronization: at least two-wire, shielded.

Q>®

er: > 0.64 mm

7SJ61 Manual 2-13
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2.2  Version of 7SJ61 for Panel Surface-Mounting

The numerical, multi-functional SIPROTEC® 4 7SJ61 for panel surface-mounting is. &
sealed device in a 7XP20 1/3 size case (based on 19 inches) which again is installed
in a housing.

2.2.1 Construction

View of Front Panel

2-14

The case is inserted in a housing and secured with four screws thatarellecated at the
corners of the front panel behind the covers. The front panel is attached to the case.
The terminals for connections to external equipment are grodped'into two blocks that
are fastened to the top and the bottom of the housing. Inside.the device are two printed
circuit boards that are connected together with a ribbonseableywith plug connectors.
The boards are supported with guide rails inside the case.

The front panel is removable. The screws for remoyifg,theicomponent are located be-
hind the four covers at the corners. The front,panel has & covered keypad with oper-
ating and display elements necessary for equipmentieperation. All connections for
these elements are combined into an adapter module on the front panel that is linked
via a ribbon-cable with plug connectors tosth€unternal processor board (CPU).

The nameplate sticker, showing importanginformation such as power supply rating,
nominal current rating, and ordering numberis located on the top of the housing and
the interior of the front panel.

Referring to the operating and display’elements in Diagram 2-14;

1. Display (LCD)
The LCD shows processing‘and device information as text in various lists. Com-
monly displayed infeffmatioh includes measured values (metering), counter values,
binary information{regarding the condition of circuit breakers, status of the device,
protective inforp¥ationmgeneral reports, and alarms.

2. Navigation'Keys
These key§ serve for navigation through operating menus.

3. MENUKey
This key activates the main menu.

4. ESCyand/ENTER Keys
These keys serve to escape from specific menues or execute changes (such as
sétting changes).

5. "Wumerical Keys
These buttons serve for the entry of numerical values, such as protective settings.

7SJ61 Manual
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31[32[33[34]35]36[37] 38] 39] 40[ 41]42[ 43]44] 45]|
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46

47|48|49|50|51 |52 |53|54|55|56|57|58 |59 |60
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11) 11)
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10) @RUN @ERROR | 75361

MAIN MENU 01/ 05| .
BAnnunciation - 1 1)
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[@lTip | | MENU
1@, Pickup A ‘ ... ‘
®  Pickup B : :
9) C] Pickup C - — - J
@ Pickup GND
'® ' Device faulty
1©
r 4
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e =1 1
Event Log 5
7) [9 _— .‘ )
lpf ' | ll‘
O | Trip L
HEE
6) " HEN
11) 11)
O O
Q|Q|D|0|0|0|0|0 0|00\
1 456 7]8]9]+]L-[12]13]14]15
@) [o[o[ojo[o[o[o[o[o[@[@
8[19] 20| 21]22[ 23] 24] 25] 26| 27] 28] 29[ 30|
Figure 2-14 Front Vi J6 anel Surface-mounting, Without Optical Connections

6. Function Keys\
Four functio typically used for quick and simple execution of frequently
performed % he function of the keys can be defined (programmed) by the
user. Foéxa , the F1 key could be set to activate the display of operational
rep.rts,m F2 key could be set to cause the display of operating values. The
key e programmed for control purposes. For example, the F3 key could
begrogrammed to initiate a close command for a circuit breaker, while the F4 key
programmed to initiate a trip command. Next to the keypad, a labeling

rovided on which the user-specified key functions can be written.

| Communication Interface, 9-pin D-subminiature Connector
is serial interface is for the connection of a local PC running DIGSI® 4.

\@LED Key

This key is used to reset latched LEDs and the latched contacts of binary outputs,
and provide a test of all LEDs in the group.

9. LEDs
The function of these indicators can be programmed. There is a vast selection of
* signals to choose from. Next to the LEDs on the front panel, a labeling strip is pro-

vided on which the user-specified LED functions can be written.

10.Operating Condition Indicators
The two LEDs "RUN" (green) and "ERROR" (red) indicate the operating condition
of the device.

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

7SJ61 Manual 2-15
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2.2.2 Connections to Threaded Terminals

Terminal Blocks

Connections to
Terminals

All connections including the electrical communication interfaces and the ground are
made to threaded terminals on the two, double-row terminal blocks mounted onthe
top and bottom of the 7SJ61. The terminal blocks are shown in Figure 2-14. Theter-
minals are consecutively numbered from left to right on each block. There are a total
of 60 terminals.

The 7SJ61 is equipped with a short-circuit safety feature for the current circuits. If the
internal board that is connected to the current circuits is extracted, thefcusrent circuits
are short-circuited before the board breaks from the current circuits, Whensthe board
is replaced, connections are first made to the current circuits, and thenthe short-circuit
connection is removed. This safety feature does not relieve the userfrom exercising
proper care when working with current transformer secondagy, CirCuits.

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

Direct Cable Connections: solid or stranded condu€torwith connector sleeve
conductor with cross-section of 0.5 mm? to Zamm?2 of AWG 20 to 9.
Use copper wires only!

Maximum Tightening Torque: 0.9 ft-Ib (1.2°Nm).

2.2.3 Connections to Optical Communication Interfaces

Optical
Communication
Interfaces

Connections to
Optical
Communication
Interfaces

2-16

There are two versions of gptical communication interfaces — 1 channel and 2 chan-
nels.

The optical interface is meunted,in a housing that is located on the bottom of the
7SJ61. See Figure 2-15;

A front view of the optical interface housing is shown in Figure 2-16. The optical ports
are located at the pottomeef the housing panel. The transmitters and receivers are
marked. A table is\provided to indicate the channels that are configured. For example,
Figure 2-16 illustrates a case in which channels B and C are configured. For the 7SJ61
the chanpels'D and“E are not available.

All configured,optical ports are covered with caps to protect the optical components
againstidust@nd other contaminants. These caps should remain in-place until the
ports areyused. The caps can be removed by turning them 90° to the left. Non-config-
ured optical interfaces are replaced with plastic plugs.

Optieal Connector Type: ST—Connector

Fiber Type: Multimode graded-index (“G”) optical fiber
G50/125 pm,
G62.5/125 pm,
G100/140 pm

Wavelength: A = 820 nm (approximately)

Allowable Bending Radius: For indoor cable  rpjn= 2in (5 cm)
For outdoor cable rp,j, = 8 in (20 cm)

7SJ61 Manual
C53000-G1140-C118-1



Hardware and Connections

Laser class 1 (acc. EN 60825-1) is achieved with fiber type G50/125 um and

m_

&

S
&

nication interfaces w

SJ61, Panel Surface-mounting, Optical Communication Interface

Housing for optix7
Figure 2-15 Sim

For a version of the device with Profibus, the optical ports for Channel B are replaced
with a{ ature port containing the Profibus interface. See Figure 2-16.

lq. O e} O

»

[Channel dX] [Channel ] [Channel dX] [Channel EX]
[Channel H | [Channel O | [Channel H | [Channel O |
e ) —
4
L O @ g @ g e |
- - -
Optical communication interfaces Optical communication interfaces
and D-subminiature connector
Figure 2-16  Housing Panel with Optical Communication Interfaces
75361 Manual 2-17
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Initial Inspections

L 4
This section describes the first steps that should be taken o@ing the
SIPROTEC® 4 7SJ61. K
Unpacking and packing is explained. m
Visual and electrical checks that are appropriate fo% ection are discussed.
a

The electrical tests include navigating through the aper menus of the device us-
ing the operator control panel on the front of the
dows in DIGSI® 4. For personnel inexperience
provide a quick and simple method for under.
el and DIGSI® 4. The electrical tests can bed

i d the operator control win-
it 7SJ61, these checks also

ing the operation of the control pan-
ithout measuring quantities being

applied.
Observations relevant to long-term stor the device are noted.
31 Unpacking and Packir 3-2
3.2 Inspections Upo eip 3-3
3.3 User Inte 3-5
3.4 Storagé 3-13
L 4 \< ’
L 4
7SJ61 Manual 3-1
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Initial Inspections

3.1 Unpacking and Packing

The 7SJ61 is packaged at the factory to meet the requirements of IEC 60255-2 O

Unpacking and packing must be done with normal care, without using force, andwith
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 shipping packaging can be reused in the same manner for fu shipment. Stor-
age packaging alone, for individual devices, is not sufficient for ingylf other pack-
aging is used, shock requirements under IEC 60255-21-1 Class 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

75J61 Manual
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3.2 Inspections Upon Receipt

3.2.1 Inspection of Features and Ratings

Ordering Number

Verify that the 7SJ61 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 case or housing. The nameplate also indicates the current, voltage, and power
supply ratings of the device. A verification that these ratingsyarethe expected values
is especially important. The jumpers for the control voltage of therbinary inputs are set
at the factory for a DC control voltage equal to the DC wgltagegrating of the power sup-
ply. The jumpers can be changed if a different control voltage is to be 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 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

7SJ61 Manual
C53000-G1140-C118-1

Ensuring safe grounding and applying power supply voltage are sufficient for a first
electricalinspection of the device.

Connect the ground of the device to the ground of the location. The ground of a 7SJ61
designed for flush-mounting is on the back panel. The ground of a device designed 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
masking of the LEDs, some indicators may light up during and after power-up. O

75J61 Manual
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3.3 User Interface

3.3.1 Navigating through the Operating Menus 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 MEN, ENTER  apd 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 th€ entire contents of the
menus, while only a limited number of lines can be seen‘inthe display at any time.

Ordering Number / To view the complete ordering number of the device, thegqersion of firmware imple-
Version Reading 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 itemySettings, and move to the device set-
tings using the B key. The SEFEINGSymenu 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 7'y Y05

¥ || 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  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 locations. Press the |'¥ key as neces-
sary to view all of the data:

7SJ61 Manual 3-5
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Measurement
Viewing

Event Messages
Reading

Display*@entrast
Setting

3-6

SETUP/EXTRAS __ 05/06
Y|l Date/Time - 1
Clock Setup - 2
Serial Ports —-> 3
Device-ID —> 4
EVMLFB/Version —> 5|| p MLFB/VERSION 01/03
Contrast —-> 6 MLFB: 7SJ6125—5EP00
3HA1
BF—Nr.: 9811049704

MLFB/VERSION 02703
Firmware: 2,00.18
Bootsysten: 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 menu appears.

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

Q Using the A and ¥ keys, all operating measured values can be viewed.

Since no AC voltages or currents/are present at this time, all operating measured val-
ues show near zero. Deviations,of the last digit are insignificant.

Reading the event mesSagesis described to serve as an additional example.
Q If the main menu is petshown, press the MW key. The MAIN MENU appears.

Q Using the '¥ key, selectithe menu item Annunciation, and switch to the annun-
ciation using thé B key. The ANNUNCIATION menu appears.

Q Using the i‘ keyyselect the menu item Event Log, and move to the EVENT LOG
menu using the % key.

The last quantityin the upper right corner of the display indicates the number of event
messages stored in memory. The number before the slash indicates the message
presently being displayed. Upon entering the menu, the latest (newest) message is
shoWnypThe date and time of the event are shown in the display line above the mes-
sagef

Q“WUse the A key to read other event messages.

Q MPress 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
and the picture gets darker. If the contrast is too weak or too strong, there is a risk that

7SJ61 Manual
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the display will be unreadable and that no operation will be possible using the integrat-
ed operator control panel. Therefore, the preset contrast value should only be
changed in small steps (1 or 2 levels).

Q When the device is ready for operation, first press the M\ key. The MAIN"ME p-
pears.

0 Using the [ ¥ key, selectthe menu item Settings, and switch to the settings using
the B key. The SETTINGS menu appears. .

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

Q Using the ¥ key, select the menu item Contrast.

Q If a change of the contrast of the integrated LCD is des ss the ENTER key. The
existing setting appears in a frame with a blinking 0

Q Overwrite the present setting with the desired set using the numerical keys. The
setting range is [11 to 22].

Q Confirm the change with the ENTER key, or in he change with the ESC key.

Exit the menu using the [ESC key, or return ain menu using the MW key.

SETUP/EXTRAS 6/

Date/Time —>
v Clock_Setup
Serial Ports
Device-1ID.
MLFB/Version
EContrast

ENTER SETUP/EX:’ 1_81 06/06

MLFB/VeL _.n —> 5
Contrast —> 6

Figure 3-3 Ope&:tiu menu for Adjusting the Display Contrast
L 4 \< ’
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3.3.2 Operation Using DIGSI® 4

DIGSI® 4 Operator DIGSI® 4 has the typical PC application Windows operating environment to guide tho
Control Panel 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 Operation”.

Some applications of DIGSI® 4 are described below. They include viewing the mea-
surement values, reading messages in the Event Log, and setting the clock. Thghan—
dling of the operator control windows of DIGSI® 4 can be learned quickly by following
the simple examples as descibed below. To perform the steps in the €x les, first
connect the SIPROTEC® 4 device to the PC and match the DIG& ce data

with the equipment. To accomplish this task:
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 dialog field. Then click
on DIGSI > Device (Plug & Play). The Plug & Play dialog box opens, as
shown in Figure 3-6.

3-8 7SJ61 Manual
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EKJDIGSI 4 Manager - test 1 IH[=] E3

File Edit Insert Yiew Options  Window Help
O

D)z &|B|e
——————————  [nitialize dewvice ..

Entest1 — CASiemensrigs e ar rio oy
-2 test 1

Uploads current device settings to the selected folder. i

Figure 3-5  Dialog Field for Data Transfer

O Enter the designation of the PC serial interface (COM @,24'3per 4) and select in the
popup list under Frame the transfer format, to be used in_making the connection.

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

Plug & Play

W arning:
Flug % Play iz only pozzible if the front zerial interfac
linked directly ta the PC [DIGSI] 1:7].

~

DIGSI [point-to-paint)

PC interface:

IBE[ven]'I 'I
D "
(| o |

Figure 3-6 [\ Plug/& Play Dialog Box for Communication between Device and PC

Frame:

A diréct'eéennection is then established (on-line), the data are exchanged between the
PC.antithe device, and the initial window 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).

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

7SJ61 Manual 3-9
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Measurement
Viewing

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 Window (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

Date and time

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

Sinee no AC currents or voltages are present, all 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 viewed.

7SJ61 Manual
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Event Messages
Reading

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 Meagured,Valtes — Example

The readout of operating messages is described andiservesras 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 3-10. The num-
ber designation for an event is providedywith a description of the event. The corre-
sponding cause, value (ON or @FF)%and date and time of the event are given. The
events are listed chronologicallyjithe 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 DJGSI? 4% Event Log Messages Window — Example

7SJ61 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 is updated by clicking on View in the menu bar, and then
on Refresh. Pressing the F5 function key on the keyboard also updates the win-
dow.

The operating messages can be saved in DIGSI® 4, and also deleted from the de-
vice’'s memory.

3-11
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Date and Time To enter the date and time:

Setting u 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 Option‘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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If the device is to be stored, note: O

SIPROTEC® 4 devices and associated assemblies should be stored in a d@lean
place, with a maximum temperature range of [-12 °F to 131 °F], or [-25 °C t °C].
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 [50 °F to 95 °F], or

[+10 °C to +35 °C], is recommended for storage.

The relative humidity must not lead to condensation or ic i@
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 (tropigs), prebeating 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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SIPROTEC 4 Devices

L 4
This section provides an overview of the family of SIPRO C%ices and the in-
tegration of the devices into process control systems. Princi r ures are provid-
ed for setting the devices, controlling primary equipment heldevices, and per-
forming general operations with the devices.

Please note the SIPROTEC® 4 family of devices is desc n general in this section,
and the examples shown may differ in detail from a cific device. Also, depending
]

on the version of the specific device, some of t s discussed may not be
available.

Details about the extent of the functions of t es, the individual settings, and the
representation structure of the system I nd in the following sections and the
DIGSI® 4 instruction book.

4.1 General 4-2
4.2 Operator Control Faci 4-5
4.3 Information i 4-8
4.4 Control 4-14
4.5 Manua ite / Tagging 4-16
4.6 Gene 4-17
4.7 Devi iguration 4-20
figuration of Inputs and Outputs (Configuration Matrix) 4-21
ammable Logic CFC 4-24
wer System Data 4-26
Setting Groups 4-27
@ General Device Settings 4-29
\ 13 Time Synchronization 4-30
4.14 Serial Interfaces 4-31
4.15 Passwords 4-33
L 4
75J61 Manual 4-1
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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 control panels, and highly flexible functionality.

Protection and Control

L 4
The devices utilize numerical measuring techniques. Complete nu %gnal pro-
cessing offers high measurement accuracy and long-term consi Jas well as re-
liable handling of harmonics and transients. Digital filtering tec@and dynamic
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

The user can choose devices with separate prote rocess control functions,

or select a solution that implements both require

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

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

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

ry switching equipment through a

operation for several circui nd primary switching equipment and exten-

75J61 Manual
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4.1.2 Communication

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

0 PROFIBUS FMS and
0 IEC 60870-5-103

4
Prepared for %
0 DNP3.0 (available 12/99)
0 Modbus (available 04/00) 0

a Profibus DP (available 12/99) Q

0 UCA 11 / Ethernet (future) @

Operation and Observation 0 SCADA
60870-5-101

SICAM WinCC

pr

DIGSI 4 DCF, GPS

Time Synchronization

SICAM SC
IEC60870-5-103

%)
aQ
9]
o
©
o
<
%)
pa}

= =3| [E [ E
= = | = |
o i d—} =
= = %ﬂ = | %ﬂ
= g = =
o oQg o .DDDDEI o .Dl:ll:ll:!l:l
0 IR |08 18
Field Devices
Figure 4-1 i ield Devices in the SICAM Station Control System, example

Refer to the sample configuration in Figure 4-1. In the case when data is transmitted
from the field devices it can be processed in the sub-station control device SICAM SC,
displayed at the operating and observation station SICAM WIinCC, and transferred by
the remote terminal unit interfaces (via the network channels) to SCADA.

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

7SJ61 Manual 4-3
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Note:

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

L 4

4.1.3 Settings \‘%

The devices in the SIPROTEC® 4 family are delivered with factofy default settings. Af-
ter settings are made for specific applications, the devices are hle for direct 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 is installed on a normal PC. For local us e

ating serial interface on the front panel of the device

is connected to the oper-

4.1.4 Operations &\

All on-site operations of a SIP O@device can be done with DIGSI® 4. Exam-
ples of operations are bre @. ont etrieval of information, or changing of setting

groups. All of the operati6 also be performed using the HMI on the front of the

SIPROTEC® 4 device. \

>
O

415 Waveform Capture \
DIGSI be used to retrieve waveform data and SER information captured

®
by the SIPR C® 4 device. The DIGRA® 4 software program can then be used to
provide | different graphical representations of the captured signals. DIGRA® 4

al ates additional values on the basis of the captured signals. The program
& tsthe data in analogue curves with time base, vector diagrams, circle dia-

, and harmonic charts.

4-4 75J61 Manual
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O

4.2.1 Operating 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
HMI with Four-Line %

Display 0

SIPROTEC
SlEMENS ®RUN ®ERROR ‘
AN

®

®

® MAIN MENU 01/05 . spsm———
,,,,,,,,,,,,, : SIPROTEC

© BAnnunciation -1 ®RWN @ERROR  75A522

® Measurement -2

®

° . SIEMENS SIPROTEC

@ @RUN @ERROR  75361/62

B e

@

® MAIN MENU 01/05

@ 7777777777777

® BAnnunciation -1

® Measuremen - 2

®

= o, H_H
@ Pickup A
Event Log . .

®
®
®
®
®
®
®
[=]

@ Pickup B
. @ Pickup C
gseranon ® Pickup GND
® Device faulty
®
F4

-

\Q)O |

Figure 4-2 (@) ® 4 Device, HMI with Four-line Display, example

Eventlog W=k}

Operation.
Pri F2
Trip Log

Note:
Refer to Section 2 to determine the type of HMI for the 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 control panel are described
below.

Process and device information are displayed in the LCD. Commonly displayed ififor-
mation includes measured values, counter values, binary information regarding'the
condition of the device, protection information, general messages, and alarms.

The light for the display is normally off. The light automatically turns on whenever a
key is pressed on the HMI. If no input from the HMI occurs for ten minutes, then the
light turns off again. The light can be controlled via a binary input thatfis cenfigured

(programmed) for this purpose.

The keys have various functions.

Qa Navigation through the operating menus of the device are aceomplished with the
4, >, A, V keys.

Q The main menu is opened with the Men key.
a Changes are cancelled or confirmed with the Es¢"and Biger keys, respectively.

0 Numerical values are entered with the [0te, |9 keys, the [ key for a decimal
point, and the +~ key for a negative sign. Iftavalue of infinity («) is desired, press
the decimal point key twice; « appearsStinthe'display.

Q The to keys are programmable? Theykeys are typically used to execute com-
monly performed actions. Labeling stripSyare provided.

Q Latched LEDs and binary outputsyare¥eset and the group of LEDs are tested with
the LED key (dual purpose).

0 “RUN” and “ERROR” I'lEDsg4ndicate the condition of the device.

Qa All other LEDs are freelyyconfigured to indicate process information, status, etc. La-
beling strips are provided.

Local communication with the device is established through the front operating serial
interface with*a,PCyunning DIGSI® 4. The interface on the device is a 9-pin, female,
D-subminiatufe port.
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C53000-G1140-C118-1



SIPROTEC 4 Devices

4.2.2 DIGSI® 4 Tool

User Guide

Masking Inputs
and Outputs
(Configuration
Matrix)

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 simplified due to Many types of assis-
tance offered, such as context menus, pop-up lists for thesselection of available op-
tions, and specific limits for the entry of numerical values.

A configuration matrix is used to mask the binary inputs, binary outputs, and LEDs.
Information to be saved 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 thé program. Waveform capture 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 instruction book,
orderumber E50417-H1176-C097.

7SJ61 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 Annunciation,

Q Measurements,

O Waveform capture. \%

If the device is integrated into a process control system, then in on transfer can
take place, via a connection to the system interface of the Sl C® 4 device, to:
a SCADA, or

O substation controller device, e.g. SICAM SC Q

On site, the HMI of the SIPROTEC® 4 devic @d to retrieve information.

® 4 is used. For local use, connect
of the SIPROTEC® 4 device. For re-

a PC to the operating serial interface e
mote retrieval of information, communical curs via a modem connected to the
service serial interface. DIGSI® 4 mu erate in the Online mode to obtain informa-

tion from the device.

§
S

Information retrieval is simple and fast

L 4

Q
o
&

L 4

75J61 Manual
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4.3.1 Annunciations

Display in D ®

L 4

play on
e Device

75J61 Manual
C53000-G1140-C118-1

ically determined when settings for the basis configuration of functions ar 0
the SIPROTEC® 4 device.

The scope of the indication (messages) that are given under Annunciation is -

The messages are divided into the following categories, and displayed using DIGSI® 4
or the HMI of the device:

L 4
O Event Log: Operational messages independent of network faults, e.g. messages
about control operations or monitoring functions;

O Trip Log: Fault messages; \

O Sensitive Ground Fault Log: Ground fault messages for s with sensitive
ground fault detection;

O General Interrogation: Display of present conditi essages;

O Spontaneous Annunciation: Continuous display ofimportant messages from the
device; e.g., after faults, control operations his feature is very helpful during
commissioning. @

4 DIGSI - SIPROTEC 75i63 / Folder / 75J633 ¥4.0/75J633 ¥04.00.18
File

== FEele] ZlEE] )

Edit Inset Device VYiew DOplions “window

B ;"; Offlire

-, F Settings

General Interrogation
Spontaneous Annungial
Shatistic

DIGSI® 4, Annunciation

To view the indications in the DIGSI® 4 Tool Online:

» Select Annunciation in the navigation window.

All annunciation groups are shown in the data window.

« Double click on an annunciation group in the data window, such as Event Log.

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

To display messages in the HMI of the SIPROTEC® 4 device:

4-9



SIPROTEC 4 Devices

e Select Main Menu - Annunciation - e.g. Event Logor Trip Log

MAIN MENU_ _____. 01/05 :
BAnnunciation —> 1

Measurement _ —> 2 [ |[ANNUNCIATION ___01/05
EEvent Log —> 01
Trip Log —> 02

EVENT LOG 19/19 \

06.19.98 11:52:05,461

Reset LED ON :

Figure 4-4 SIPROTEC® 4, Device Display of Operatingb the Event Log, Exam-
ple

06.22.98 23:49:34.845
Network Fault 6 ON

ELast Fault —> 1 >

2nd Last Fault —> 2 \

GROUND FAULT

ELast Fault
2nd Last Fau

> LAST FAULT 01/04

06.11 98 09:37:23.203
Ground Fault 1 ON

Figure 4-5 SIPR Device Display, Trip Log and Ground Fault Messages, Example

4-10 7SJ61 Manual
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4.3.2 Measurements

Display in DIGSI® 4

7SJ61 Manual
C53000-G1140-C118-1

The measured values that are registered are divided into the following categaries for
display in DIGSI® 4 or on the HMI of the device:

O Primary values, based on the measured secondary values and the settings entered
for the current transformers and voltage transformers.

O Secondary values, which are the measured values or are derived fromythe mea-
sured values.

O Percentage values, relative to nominal ratings.

O Other values including thermal values and user-definedswalues,

Q Statistics values.

2 DIGSI - SIPROTEC 7si63 / Folder /7 75633 ¥4.0/75J633 ¥04.00.18
File Edit Inset Device iew Options Window Help

=] ;; Offline Select function

E Settings ﬂ?Demand
2 Annunciation YA MindMax
54 Measurement 3P, t. Power Factor, Wi/t 2

-2 Primary Values 2 Min/Max Defiand
39 Secondary Values

q Percent Values

24 Set Paints [Measuredl
[E-=4 Oscilographic Records

[
[
Figure 4-6  DIGSI® 4#*'Measured value display, Example

To display theemeasured values using the DIGSI® 4 Online control panel:

« Select Measurement in the navigation window. The measured value groups ap-
pear in'the data window.

s “Dodble click on a group, for example Primary Values.

 /Double click on the next item in the data window, Operational values, pri-
mary 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 HMI of the SIPROTEC® 4 device:
the Device e SelectMain Menu - Measurement -
e.g. Operation. pri —orOperation. sec —.
MAIN MENU_ . 02705
Annunciation —> 1

EMeasurement - 2 >

MEASUREMENT __ ab1/12
i 1
c =02

MEASUREMENT 01/12

EOperation. pri —> 01 >

ration. —> 02| & |- ageilo-oD Tt
Operatio sec 0 065 8A

1081.5A

Figure 47  SIPROTEC® 4, Device Dis& d Values, Example

4-12 7SJ61 Manual
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4.3.3 Waveform Capture

As an option, SIPROTEC® 4 devices can have waveform capturing that includes Se-
guence of Event Report (SER) for the elements in the device. Furthermorgffithe ‘ele-
ments that are shown in the SER can be selected by the user.

The waveform and SER data are retrieved from the device memory by DIGSI® 4 and
are saved as waveform capture in standard COMTRADE format.

The DIGRA® 4 program is used to convert the oscillographic data into graphical rep-
resentations that can be used to analyze 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 Vector Diagrams,
a Circle Diagrams, and

O 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

DC 1800 Hz

Harmanics ﬂ

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 instruction book, order number E50417-H1176-
C097, and the DIGRA® 4 instruction book, order number E50417-H1176-C070.

7SJ61 Manual 4-13
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4.4  Control
The multiple application possibilities for SIPROTEC® 4 devices require an equall O
flexible concept for command editing and control. 0
Remote If the device is integrated into a control system, then command outputs can be remote-

ly controlled via the system interface using telegrams from
a SCADA or

L 4
O substation controller devices such as SICAM SC. \%
Local On-site, the SIPROTEC® 4 device offers the possibility to co t@:uit breaker or
primary switching equipment using the HMI. b
For devices with a four-line display, control operations(are€arried out using:
 Main menu - Control - Breaker/Switc rol - Equipmentand in-
tended direction ON or OFF (Figure 4-9), o

« The Function Keys F1 to F4.
ing CFC. Their factory default func-

The functionality of these keys is progral

tion does not do any breaker control. \

3 » CONTROL ______. 01/03

EBreaker/Switch—> 1
- 2

MAIN MENU 03

Measurement
EControl

Tagging
» BREAKER/SWITCH 02/04
Displa —> 1
Bcontro > 2
Figure site Control Using the HMI
L 4
4-14 7SJ61 Manual
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SIPROTEC 4 Devices

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 ®HMI

DIGSI® 4 Control operations can be carried out using the DIGSI® 2 Tooll Connect a PC to the
PC-interface at front of the device on site, or communicate With the SIPROTEC® de-
vice using a modem and the service interface.

DIGSI® 4 must operate in the On-line mode for, this fanction.

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

In the dialog window that follows, all relevant primary control equipment is displayed

in a table with the present status.

» Enter the intended device position imthe Scheduled column. Answer the question
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

Password

Interlocking

Command Process-
ing Times

Event'Recording

7SJ61 Manual
C53000-G1140-C118-1

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.

QOnly authorized personnel shall perform control operations. Control operations are
protected by passwords.

Command outputs are subject to interlocking checks, which can be configured individ-
ually and graphically using the CFC logic too. Standard interlockings, such as ground
switch closed status indication are already contained in the basic settings of the device
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 control operations are recorded in the message list with date and time.

4-15
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4.5 Manual Overwrite / Tagging

Manual Overwrite

If the breaker/switch position is not available, the status of the switchgear can be man-=
ually set to the actual present position using the HMI: Main Menu - Control(-
Breaker/Switch - Man. Overwrite. The simulated breaker/switch positiomis
used for interlocking checks, and for automatically initiated control operations.

Set Status For convenience during commissioning or at other times, decoupling of the switchgear
and the protective device may be desired for a short period, without diSceanecting the
wires. This function is activated using the HMI: Main Menu - Control =sBreaker/
Switch - Set Status.

Tagging To identify unusual operating conditions in the power system,tagging can be done.
The tagging can, for example, be entered as additional opesating“conditions in inter-
locking checks, which are set up with CFC. Tagging is gohfigured in the same way as
for operating devices.

» The status of the tagging is displayed on the HMI; Main Menu - Control - Tag-
ging - Display (Figure 4-11),
or changed using
e Main Menu - Control - Tagging \Set"
MAIN MENU_____. 03/05
Annunciation —> 1
Measurement —> 2

» |[TAGGING 01/02

Set > 2

Figure 4-11 Tagging Equipment from the’ HM|

e

Note:

TheManual Overwrite function is always done using the HMI on the SIPROTEC® 4
devices.

4-16
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4.6  General Setting Procedure

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:

QO  Overall Protection and Control Design:
O Determining the functions that are to be used (device configukation),
O Masking the binary inputs, outputs, LEDs, buffers, syst@.

O Defining special logic functions (CFC).

L 4

O  Specific Settings:

O Settings for all elements to be used, 0

O Settings of the protective functions,

O Settings of the process control functions. Q

n loaded into the SIPROTEC® 4
er , or remotely by modem and the ser-

Settings are first done Off-line. The settin
device on-site using the operating seri
vice interface.

Eile

Blg| H=Ee] 2=

Edit Inset Device Wiew DOptions Window Help

‘ ﬁ[}haﬂga Group
E@ Oscilographic Fault Recards
’ @ General Device Settings
\ @ Time Synchranization

? Senial Ports

“ut Pagswords

abe.. | anguage

\ ure 4-12  Setting a SIPROTEC® 4 device using DIGSI® 4

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.

7SJ61 Manual 4-17
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Setting Sequence

LOAD PARAMETER O

Download active @
Figure 4-13 Display 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,

a Determine the device configuration to be

Q Design the masking of the inputs and ut g the configuration matrix,
Q Set the default display,

Qa Design all of the special logic that@mployed using CFC,

Q Enter the power system data,

Q Apply the settings to gro roups B to D optional),

\he decisions from the previous steps. By following the

changes and rework are avoided. The sequence en-
red for an individual step will be available.

Q Set the passwords.

Setting steps partially
sequence listed, unn
sures that informatio

N

Note:

Online [€hanges to the configuration matrix and the control display are protected by

%

4-18

Pas% . 7 (Password for parameter set).
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Settings for

Setting changes to individual protective elements can be done using the local HMken

Protective the SIPROTEC® 4 device.
Elements . . . . . .
Other settings such as input/output masking and device configuration can be
from the front panel, but not changed.
« Display the settings on the LCD using Main Menu - Settings - e.g. ing
(I/0).
« Change settings such as date and time using Main Menu - Settings - Setup/
Extras. %
UATN WENU _____ 04/05 (b
¥ |Annunciation - 1
Measurement —> 2
Control —> 3
SeLiLn - > SETIINGS fo/11
est/Diagnose - evice 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% tings using the HMI, Example
[ ) i::

Note:
Onlineﬁ%’| the individual settings are protected by Password No. 5 (Password

75J61 Manual
C53000-G1140-C118-1
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4.7  Device Configuration

The individual devices within the SIPROTEC® 4 family can be supplied with vario
protective functions. The ordering number of the device determines the availablefunc
tions. The functions are specified more precisely through the process of enablin
disabling in the Device Configuration area of the settings.

To specify the active functions using DIGSI® 4; rs

» Double click on Device Configuration inthe data window.
e 6 Startup

* Click on the individual fields and select the functions to be enab
Counter for Motors.

Device Configuration

Awailable functions:

Mo, [Function Scope =
0103 |Setting Group Change Option Disabled

0104 | Oscillographic Fault Records Enabled

0112 |50/41 Time Cwercurrent ©

0113 |S0MATN Time Cwercurrent CurvaA

0115 |67, B7-TOC Time Overcurrg

0116 |B7M, BFM-TOC Time Overcurre

0117 | Cold Load Pickup Disabled

0122 |2nd Harmaonic Inrush Restraint Disabled B
0131 | sensitive Ground fault Disabled

0140 |46 Megative Sequence Protection

0141 |48 Startup Supervision of Motors

0142 149 Thermal Overload Protection

0143 BB Startun Counter for Motors |

oK I DIGS] -> dewi

Figure 4-15 DIGS
L 4

The Device K&aﬂon can be viewed from the HMI on the SIPROTEC® 4 device.

. Inthe&

Coldload Pickup
Enabled

u, select Settings - Device Config.

c)N

4-20 7SJ61 Manual
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4.8 Configuration of Inputs and Outputs (Configuration Matrix)

7SJ61 Manual
C53000-G1140-C118-1

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:
Device functions with a selection field for the function settings;
messages, e.g. indications or command with

O Information number, identification of the information, and & description in the appro-
priate device documentation,

O Display text, representative of the information onthe device display,
O Long text, extensive description of the informationy

O Type, identification of the information, e.geBR "D2 Double command with check-
back indication;

Source, that is, origin of the informationywith
0 Binary inputs for initiating indications;

O Function key F, freely programmable‘key on the HMI, e.g. assigned to trigger
events,

O CFC (Programmable logie)yjusersspecific logic outputs as the origin of the informa-
tion;

Destination of the information, with
O Binary outputster the,output of signals,
O LED, display gfinformation, e.g. messages,

O System interface, fransmission of information, e.g. to SCADA or substation control-
ler,

o CFC (Rrogrammable logic), information as an input to a user-specified logic,

Q Buffer, in which the information should be entered,
—~'Qperation buffer or
—'Sensitive Ground Fault buffer or
— Trip Log,

O ¢Display within
Default Display,

O Control Menu, primary device can be controlled or tagging can be set.

The user determines the configurations by
O Clicking on the appropriate column, or by

O Using the context menu: L (latched), U (Unlatched), H (activate high), L (activate
low), _ (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.
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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

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

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

0501 |Relay PICKUP

0511 |Relay TRIP

P Zystem Data 2

4601 |=52-a

4602 |=52-b

1721 [=BLOCK 50-2

1762 |50/51 Ph A PU

S0/51 Overcur.

1763 |50/51 Ph B PU

1764 |50/51 PhC PU

ouT oo

1724 [=BLOCK S0M-2

EAEA S EA S

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

Filter Function

New Information

Function Keys

S0RST WPickedup

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 the user can
combine onlytthe Sections of the total matrix that are relevant.

A further function of the configuration matrix is the capability to define new information.

This is ished by inserting a new line, assigning the appropriate information
type, and configuring the source with an output (binary outputs, LED, etc.). The new
informal n also be displayed in the LCD of the SIPROTEC® 4 device.

k ion keys on the HMI of the SIPROTEC® 4 device can be assigned to com-

only performed operating functions, e.g. initiation of a control operation. Select the
appropriate function key g4 to [g] in the Source F column for the related information
.g. control command).

75J61 Manual
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CFC

Displaying Masking
in the HMI

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 editi@ 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 out-
put, the grouped message in this example, is derived from the Source Gcolumn.

The masking can be seen in the HMI of the SIPROTEC® X@

 In the main menu, select Settings — Masking (I%
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

N
>
$

sing the HMI, example Binary Input 2

L 4

Q
o
&

L 4

75J61 Manual
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4.9 Programmable Logic CFC

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 have some CFC functions set at the factory, according te the
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-Lo ms in order to
O perform system-specific checks (interlocking),

O generate messages if measured values approach @value, or

O build group messages for transfer to higher-lev ntrel systems.

k4122 gif

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

Figure 4-19 RIG@C Basic Options, Example
CFC Designing Figure 4 &s the graphical nature of the CFC logic tool, and some of the com-
ponent@ e used to build the logic.

set).

@& changes are protected in DIGSI® 4 by Password No. 7 (Password for param-
et

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

75J61 Manual

C53000-G1140-C118-1
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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 Power system data such as frequency, voltage, etc.
O Data for the main current transformers and voltage transformers, ¢
a Circuit breaker or primary switchgear information, including a curr hold set-
ting that is used to indicate the open/close position of the primal ui ntin sev-
eral protection functions. @
Power System Data 1
Power Systern CT's | WT's | Elreakerl
Customize:

Mo, Settings “alue

0201 |CT Starpoint towards Line =

0204 |CT Rated Primary Current 100 A

0205 |CT Rated Secondary Current 1A

0208 |Meutral CTisens.) over Phase CT Ratio 1,000

= Display Addiional 52
Expart | Graph | Ahout |
Abbrechen | Hite |
Figure 4-s “4 Window for Setting the Power System Data 1, example
Power System Power System Data 2 are part of the setting groups, which can be switched over dur-
Data 2 in

(see chapter 4.11). These include for example:
\g-”@/ Operating Voltage

imary Operating Current
haracteristic Data of the protected object etc.

L 4
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4.11 Setting Groups

A SIPROTEC® 4 device has four setting groups A through D. The setting options for
each group are the same; however, the applied settings can be, and are typically in-
tended 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 HMI on the device, bygtriggeting binary inputs, or
via the system interface.

File Edit Insett Dewvice “iew Opti

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

ons  Window Help

2l&| =2l fmE] 2]

nifin a2l

k4114.gif

=8 E§ Orline

. F Settings
-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

. g 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 activated like the settings in Groups

A through D.
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Settings Double click on a protective function shown in the smaller window of Figure 4-22 to
obtain a window for entering the general settings associated with the function and the
settings of the protective elements belonging to the function. O

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

Bg| 4 |0|0]¢] wlm|E ol 0w sl ¢
5 test 1/ Folder § 7SJ631 V4.0 Var/7SJ631 V04.00.18

= El Online Select function
- Seltings Ltﬂ. Device Configuration

; /ﬂ Cantral N # Masking 140 [Canfiguiatic 50/51 Phase/Ground Overcumrent - Settings Group A
@ Annunciation %m Default Dizplay General 50 I 51 I 50M I 51M I InnushR estraint
B3 Measurement -:ﬁ Contral Dizplay :
o p : - Customize:
= Ozcillographic Records m CFC
L g?-n Test @ Ma. Settings
Power System ata L 1202 502 Pickup 1000 &
2EE S etting Group 2 1203 |50-2 Time Delay 0.00 s
ﬁ Setting Group B 1204 |50-1 Pickup 200 &
. 1205 |50-1 Time Delay 0.50 zec
ﬁ Sett!ng Gmul:l C 1214 |50-2 active Alwvays
ﬁ Setting Group D
@ Change Group

| Ozeillographic Fault Recg
@ General Device Settings
@ Time Synchronization

? Serial Ports

Sy Pagswords

abe.. | gnguage

Export | [Eraph |

| sicEis e Cancel | Help |

Press F1 for Help. 75631 |

Figure 4-23 DIGSI® 4, Entering Settings for a Protective

nction, example

Changing Setting The setting groups ca@mged during operation using DIGSI® 4, from the HMI on
Groups the device, by triggerin ary inputs, or via the system interface. The active setting
group is indi(ﬁv\

Binary Input
IEC60870-5—-103 <1+ via protocol

Figure 4-24 SIPROTEC® 4 Device, Changing Setting Groups on the HMI
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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 below.

Q k4123.gif

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

gls| ¢ [e]e] 2[mF] 2= nifin a2l

[% Substation South / Feeder 1/ 75J631 ¥4.0/75J631 V04.00.18

Select function

f[‘! Device Configuration

# Maszking [/0 [Configuration b atrix]

%m Drefault Dizplay

@ Control Dizplay

ZElcre

ﬂg Power System Data 1

ﬁ Setting Group A

ﬁ Setting Group B =
. g alue

gg::::; E:ZEE g Faull Displayden LED E" Display Targets on every Pickup ~

@ Change Group

&% Oscillographic Fault Records

g

Device, General Settings

General |

Customize:

@ Time Synchronization
? Serial Portz

“ay Passwords

abe. | anguage

b ditimnal Sefifns

ExEnrt | Graph | Ahout |
Empty
Uhernehmen | DIGS] > Devicel Abbrechen | Hilte |
Figure 4-25 DI eneral Device Settings (Targets), example
so be changed at any time using the HMI on the SIPROTEC® 4 de-
nu - Settings - Device.
L 4
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4.13 Time Synchronization

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

0O IRIG-B Radio Receiver (Time Signal from the global positioning satellite (GPS) sys-
tem),

O Signals via the system interface from SCADA, for example, ¢
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-submini ton the back
panel of the device.

Setting of the time synchronization is done exclusively 'Q(@ 4:

* Double click on Time Synchronization inthe @jow and enter the set-
tings.

ka455.gif

5

Time Synchronization & Time Format

— Source of time synchronization
& Infemal
© |EC-E0870-5-103
) PROEIBUE|SHE
© Time signal IBIG B
 Time signal DCE??
 Time signal Sync. box

 Pulze via hinary input

Mot configured

(hh:rm)

oK I | Help |
Figure 4-26 D Setting of the Time Synchronization, example
Readout in the Using t EC® 4 device HMI, the time synchronization settings can be
HMI checked: Main Menu - Settings - Setup/Extras - Clock Setup.

_____________ 02/06
» ||CLOCK _SETUP . 01/03
Device-ID Offset B in
MLFB/Version > Error Time 2min
r's Contrast > Source Internal
Figure 4-27  Readout of Time Synchronization Settings from the HMI
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4.14 Serial Interfaces

Devices in the SIPROTEC® 4 family can be equipped with up to three serial j @
and a time.

O The system interface on the back panel of the device is used for connec oa
SCADA, such as SICAM SC,
O The time control interface on the back panel of the device is used for tifhe synchro-

nization (e.g. IRIG B),

O The service interface (DIGSI® 4, Modem) on the back panel is onnection to re-
mote diagnostic facilities, e.g. DIGSI® 4 via modem a r connection. All
DIGSI® 4 operations are possible via this interface,

O The PC-interface at front is used for on-site connecti C, on which DIGSI® 4
is installed. All operations that are possible usin GSI¥ 4 can be done at this in-
terface.

In the DIGSI® 4 Interface Settings window (und rial Ports) there are, among other
items, settings for:

O Transmission protocols and

o Note:

l The service (DIGSI® Viede nd system interface (SCADA) can be equipped with
different modules f¢ Q ection to other devices via optical fibers or an RS 232/485
bus.

L 4 \< ’

L 4

O Transmission speeds.
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Readout in the
HMI

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 |
Address:

Frame:

Baud rate:

Max. telegram gap: 0..50

Iﬂi
I jv

Private

Measured value transmission:

DFI-Transmission: Iwith intarm. pos. 00 and 11 (v4) j

™ Expanded fault record channals QQ
—Access authorization at interface for v
= Tiest and disgnostics s 5

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

= Chianging setinge

ON

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

The interface settings can'be checked using the SIPROTEC® 4 device HMI.

In the main menu, selgct Settings - Setup/Extras - Serial Ports - follow-

ing menus.
SETUP/EXTRAS '~ 03/06
Date/Time —> 1
Clock™Setup —> 2
Serial Ports —> 3 > SERIAL PORTS 01/03
Dev.ice=4dD —> 4| || [y a——— s 1
MLFB/Version —-> 5 g;gggmpggﬁt _z ;
Contpast —> 6 Service Port —-> 3

Figure 4-29 Readout of Serial Interface Settings from the HMI, example

e

Note:

The interface for connecting a time control device is described in the Sub-section 4.14,

Time Synchronization.

4-32
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4.15 Passwords

Passwords are assigned to a SIPROTEC® 4 device to protect against unintended
changes to the device or unauthorized operations from the device, such as control.

The following access levels are defined at the factory:
O Switching/tagging/manual overwrite,

0 Non-interlocked switching,

O Test and diagnostics,

0O Hardware test menus,

O Individual settings,

O Setting Groups.

ka458.gif

Passwords

Pagzwords:

Function
2 v
4 Pazsword for test and diagnostics [
-] Pazsword far hardware test menys [
=] Pazsword far single settings [
7 Pazsword for parameter set [
@V
Change... | HEseball s |

Figure 4-30 DIGSI® 4, Window Indicating the Active Passwords, example

When Using DIGSI® 4 or the HMI on the SIPROTEC® 4 device, a password is request-
ed forithe, specific function.

o Note:

l Password protection against unauthorized access is only in place during on-line op-
eration. The passwords for setting changes are first activated when the settings are
loaded into the device. The passwords are irrelevant in the DIGSI® 4 off-line mode.

To deactivate a password, the password must be known.
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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)ﬂx@applicaﬁon.

To accomplish this, the following questions must be answ

» Which functions are needed?
« Which data and measured quantities need to be% ia which inputs?

» Which control actions need to be issued via whi ts?
« Which user-definable functions need to be pérformed in CFC (Continuous Function

Chart)?
« What should the displays look like~

* Which interfaces are to be used?

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

This chapter describes in detail configure the 7SJ61.

5-2

5-5

5-31
5-39

5-40
5-43
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5.1 Configuration of Functions

General

The 7SJ61 relay contains a series of selectable protection functions as well as many
other functions, based on the options purchased. The first step in configuring the felay
is to determine which functions are required.

Example for the configuration of functional scope:

A protected system consists of overhead and underground feeders. Since automatic
reclosing is only needed for the overhead feeders, the automatic reclgsinggfunction is
not configured or “Disabled” for the relays protecting the undergroundsfeeders.

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

Functions configured as disabled are not processed by'the 73J61. There are no
messages, and corresponding settings (functions, limigvalues) are not displayed dur-
ing detailed settings.

e

Note:

Available functions and default settings are depending on the ordering code of the re-
lay (see table 6-1 and ordering code in the,appendix for details).

Determination of
Functional Scope

5-2

Configuration settings must be entered Using a PC and the software program
DIGSI® 4 and tranferred vid'thelfrontiserial port, or via the rear DIGSI® 4 serial port
interface. Operation via DIGSI®'4 is described in Chapter 4 as well as in the DIGSI® 4
manual, order number E5041%-H1176-C097.

Entry of password No ./ (for Setting modification) is required to modify configuration
settings (see Section 4). Without the password, the settings may be read, but may not
be modified and transmitied to the device.

The functional scope with the available alternatives is set in the Device Configu-
ration dialog box,(see Figure 5-1) to match equipment requirements. To change a
function, iclick‘en the corresponding line under Scope, and select the desired option
in the list which appears. The drop-down menu closes automatically upon selection of
an itermy

7SJ61 Manual
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Special Character-
istics

7SJ61 Manual
C53000-G1140-C118-1

Device Configuration [ x|
Aevailable functions:
o, Function Scope =
0103 | Setting Group Change Option Enabled hd
0104  |Oscilographic Fault Records Enabled
0112 50451 Time Overcurrent Curve ANSI
0113 | SORMSTM Time Overcurrent Curve ANSI

0115 |67, B7-TOC Time Overcurrent Curve ANSI
0116 |67M, BFM-TOC Time Overcurrent Curve ANS]
0117 |Cold Load Pickup Enabled

0122 | 2nd Harmonic Inrush Restraint Enahled

0140 |46 Megstive Sequence Protection | Time Overcurrent Curve &NS) Fi
0142 |49 Thermal Overload Protection Enabled
0150 |27, 59 UnderiOvervoltage Protection |Enabled
0154 |81 OverlUnderfrequency Protection |Enabled j

Infa |

Cancel | Help |

ok | (BT > device)

Device Configuration Dialog Box in (example) DIGSI® 4

Figure 5-1

Before closing the dialog box, transfer the meodifiedhfunctional setting to the relay by
clicking onthe item DIGSI - Device. The(dataisstored in the relay in a Non-Volatile
Memory Buffer.

The configured functional scope cambe viewed from the front display of the relay itself,
but cannot be modified. The settingSwassociated with the functional scope can be
found in the MAIN MENU under 5°Settings - Device Config.

If use of the setting group chiange function is desired, address 0103 should be set to
Enabled. In this case, up to four different groups of settings (see Chapter 6) may be
entered quickly and gasily)during device operation. Only one setting group may be se-
lected and used if the setting is Disabled.

For the relay elements associated with non-directional overcurrent protection (both
phase and ground¥; vafious tripping characteristics may be selected at the addresses
0112 (phase) andf0193 (ground). If only the definite time characteristic is desired,
then Definite Time only should be selected. Additionally, depending on the relay
model grdered, various inverse time characteristics are available (based on either IEC
standardsSyor ANSI standards), or user defined characteristics may be specified. A
user defined‘@haracteristic can include both a tripping and a reset characteristic. Non-
directionalovercurrent protection may be defeated during configuration by selecting
Disabled.

Fer sensitive ground fault protection, address 0131 is used to specify whether the
function should be disabled, enabled with definite time tripping characteristics only, or
enabled with a user defined inverse time characteristic.

For negative sequence protection, address 0140 is used to specify whether the func-
tion should be disabled, enabled with definite time tripping characteristics only, or en-
abled with an ANSI inverse time characteristic.

For trip circuit monitoring, address 018274 Trip Ct Supv is used to specify wheth-
er two binary inputs should be utilized, one binary input should be utilized, or the func-
tion should be disabled.
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Adr. Setting Setting Options Default Setting Explanation

103 Grp Chge OPTION Disabled Disabled Setting group switching
Enabled (A, B, C,D)

104 OSC. FAULT REC. Disabled Disabled Waveform capture
Enabled

112 Charac. Phase Disabled Definite Time only | Determines if definite-time (50)
Definite Time only and inverse-time (51) elements
Time Overcurrent Curve IEC are enabled, and the general
Time Overcurrent Curve ANSI characteristics ayailable for 51.
User Defined Pickup Curve Selection ofi51 automatically
User def. Reset enables 50.

113 Charac. Ground Disabled Definite Time only | Determings if definite-time (50N)
Definite Time only and inyerseftime (51N) elements
Time Overcurrent Curve IEC are enabled, and the general
Time Overcurrent Curve ANSI charagteristics available for 51N.
User Defined Pickup Curve Sélection’of 51N automatically
User def. Reset enables 50N.

117 Coldload Pickup Disabled Disabled Dynamic cold load setting adjust-
Enabled ments

122 InrushRestraint Disabled Disabled Inrush restraint (stabilization) of
Enabled phase and ground 50/51/67

131 Sens. Gnd Fault Disabled Disabled Sensitive ground fault detection.
Definite Time only Similar to Addresses 112 through
User Defined Pickup Curve 116.

140 46 Disabled Disabled Negative-sequence current pro-
Definite Time only tection. Similar to Addresses 112
Time Overcurrent Curveé’ ANSI through 116.
Time Overcurrent Curve IEC

141 48 Disabled Disabled Starting time monitoring for
Enabled motors

142 49 Disabled Disabled Thermal overload protection
Enabled

143 66 #of Starts Disabled Disabled Start inhibit for motors
Enabled

170 50BF Disabled Disabled Breaker failure protection
Enabled

171 79 Auto Recl. Disabled Disabled Automatic reclosing
Enabled

182 74 Trip Ct Supv, Disabled Disabled Trip circuit (e.g. breaker) monitor-
with 2 Binary Inputs ing and method - using one
with 1 Binary Input binary input or two.
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5.2  Configuration of Information, Meaured Values, and Commands

General Upon delivery, the displays on the front panel of the relay, some of the functiomkeys,
the binary inputs, and the output contacts are configured to receive information. These
configurations may be modified to meet your specific requirements.

During configuration, certain information within the relay is automatically configured to
certain physical interfaces (e.g., binary inputs and output contacts) or logigal interfac-
es (e.g., user-defined logic, CFC).

It must be determined which information should be linked with which device interface.
It must also be determined which characteristics the information and the interfaces
should have .

Messages and statistical values from earlier events canp, belest during configuration;
therefore, data from the trip log, event log, and statistic counters should be read and
saved if desired, prior to changing the configuration.

5.2.1 Preparation

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 the gelay. The types of indications and commands, and their
requirements, should be taken inté account.

Indications Some indications;mayybe device information regarding events and conditions, which
can be transmitted"via output contacts (e.g. startup of the processor system). These
are known as oufput MAdications. Indications also include information from the pro-
tected equipment to the relay regarding equipment status and conditions (e.g. position
or conditionefia Cikellit breaker). These are known as input indications.

Depending on the type, indications may be further classified. Figures 5-2 and 5-3
show typicalindication types schematically. Two binary inputs whose normal condi-
tions,are,opposite, and which are monitored by the relay, are required for a double
pointiindication.

(Internal Logic

) I .
'_gg o . (equipment)
(73]61) V+ l ; Output Indication via Relay Contact

Figure 5-2  Output Indication (OUT)
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Commands

5-6

Circuit Breaker o
Circuit Breaker

|
—52 © o (7S061) —J52 | (7SJ61)
|52a | * Binary Input (B 2)
v HEAN i3
- - " IV NIANY o
Binary Input (BI1) :
(breaker) | ||52a |
ve_ ! HIESIANNS
(breaker) | Binary Input (Bl 3)
Single Point Indication (SP) Double Point Indication (BP)

Figure 5-3 Input Indications (SP & DP)

Commands (control actions) are output indications which are‘specially configured for
the transmission of control signals to switching devices (cikeuit breakers, etc.).

Q For each device to be controlled, determine if switchifig iSito be done with 1 contact,
11/2 contacts (single contact and common), or 2 contacts; with a single or double
command; and with or without feedback signalsf'See Table 5-1 and Figures 5-4 to
5-9. The information to be processed andthe command type are determined with
these decisions.

Q Assign the necessary binary inputs and Butputs in the SIPROTEC® device to the
specific function. Important to note are:

— Messages and commands associatedWwith a switching device must always occu-
py sequential binary inputs and outputs in the SIPROTEC® device;

— The TRIP (OFF)-command s always configured prior to the associated CLOSE
(ON)—command;

- Limitations may arise*hecause of the commoning of some binary inputs and out-
puts in the SIPROTEC® device.

When the types of commands have been established, DIGSI® 4 reserves a corre-
sponding number of relay outputs contacts. For this, the corresponding output con-
tacts are numbere@d consécutively. This must be observed when wiring the relays to
the correspondingiequipment to be controlled.

Table 5-1 shews thgymost important command types. They are made available as op-
tions in the/onfiguration Matrix for the SIPROTEC® device (see also “Binary Outputs
for SwitchingWDeyices” in Sub-section 5.2.4). All double commands, with and without
feedback indications, are also available as transformer step commands. The following
Figures ;4 through 5-9 show time diagrams, control settings, and the sequence of re-
lay‘pasitioning in the configuration matrix for frequently used command types.

Table 5-1 Most Important Command Types

Single Command with Single With 1 contact without feedback |C_S
Output with feedback CF_S
Double Command with Single With 2 contacts  |without feedback |C_D2
Outputs with feedback CF_D2
Double Command with Single With 3 contacts  |without feedback |C_D3
Outputs plus Common Output with feedback CF_D3

7SJ61 Manual
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Table 5-1 Most Important Command Types

Double Command with Single Minimum 3 without feedback |C
Outputs and Common Bus Output |contacts with feedback C
Double Command with Double With 4 contacts  |without feedback f{C_
Outputs with feedback 4
Double Command with Double With 3 contacts |without feedback |C_D12
(Close) and Single (Trip) Outputs with feedback  4(CF_D12

For double commands, the first output relay is selected usi. The other out-

each TRIP command is placed before the associated
commands with processing of feedback indications, DIGSI

ce of output relays,
command. For
' reserves a line in the

configuration matrix for the switching device feedbaek indications. The 52b contact
must be placed before the 52a contact.

For Figures 5-4 through 5-9, the following abb@s apply:

- C+ Relay Contact for Closin
- C- Relay Contact Tripp
- CC Relay Contact is Com
- CCC Relay Contact i to a Bus
- V+, V- Control Voltag\
CLOSING & . \V+
COMMAND C+ J:
C+
Switching
CLOSE
01 t C>CO|L Device
Relay Configuration: ~[X @ T V=
: ?\C)
Figure 5-4  Single Commar@gle Output
CLOSE O TRIP . . Vi
Command Command
C+ J: C—:L
C+ _|
Switching Device
C— (OcLose OTrRIP
COIL COIL
> e \/—
BO1 2 t
&
Relay, Configuration: XX
|+
olo
re5-5  Double Command with Single Contacts
7SJ61 Manual 5-7
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CLOSE
Command

TRIP
Command

I T

c+ c-—

Switching Device
(OcLose OTrIP

C- I—l— coiL colL
cc [ L L
] — cC |_ ¢
BO1 2 3 t \ :9 V-
Relay Configuration: XXX @
68

O

Figure 5-6  Double Command with Single Contacts plus Common Contact Q
CLOSING TRIPPING * \V+
Command Command C+ —
c+ | e"iceO Switching
L TRIP ;
o ’—l— n ColL Delwce Zi..n
CCC | i

Relay Configuration:

Figure 5-7

CccC T

C
C+
C

Double Command on Comrgon @ ingle Contacts and Common Contact

&he common output relay with several switching devices, in contrast

Figure 5
to all othe relays. Simultaneous control of multiple switching devices is
blocked, for ty reasons.

output relay automatically acquires the characteristics of the controlling
issuing of a command to a switching device and, therefore, is not individu-
ured. The final command output is via a single contact.

75J61 Manual
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CLOSING
Command

TRIP
Command

il

O

c+1 [ ] C+l— C-1—/—
,—‘ Switching Device
C+2_ (OctLose OTriP
colL colL

C-1
C+2 — -2 ::.
Cc-=2
BO1 2 3 4 t
Relay Configuration: XIX[X[X 0

| [N

NRARARA

OloI0O

Figure 5-8  Double Command with Double Contacts (with 4 Relays) Q

O

CLOSING TRIP ’ . V+
Command Command C+l == C—:I:
C+1 _J—| Switching Device
ce2 [ ] Qe Par
C+2 =—

Relay Configuration: XIX[X

BO1 2 3 \ t
O Olo|
Figure 5-9  Double CommﬁK\%) e and Single Contacts (with 3 Ralays)

te:
Q recommended to mask Trip and Close commands from a protection function the

i
%\ same binary I/O’s, if they operate the same breaker. If for instance, the Close com-

mand of the Control function uses two contacts the auto reclose function should be
masked also to both contacts. See elementary diagrams in the appendix A.

L 4

75J61 Manual
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5.2.2 Structure and Operation of the Configuration Matrix

General This section deals with the structure and operation of the configuration matrix. The
configuration matrix can be viewed without making any configuration changes. Ifnfor-
mation characteristics and configuration steps are described in Section 5.2.3, al
configuration is demonstrated in Section 5.2.4.

Configuration of information is performed, using a PC and the DIGSI® 4 softwarg pro-
gram, via the operator or service interface. The configuration is represented in

DIGSI® 4 as a matrix (Figure 5-10). Each row is assigned to relay inférmation. It is
identified by a function number, brief text (display text), an explanati text, min-
imized in Figure 5-10), and an information type. The columns givethe rfaces which
are the sources and/or destinations of the information. In addition ysical device

message buffers, or the device display.

inputs and outputs, there may be internal interfaces for us& logic (CFC),

Filter Information Catalog @ d View Short view

~
/ —_
nl%l & ||ﬂ|ﬁ‘| Ll%}l $| Ilndicaliuns afd commands uj Il:un[igure 6Bl BEOlor LED ™ \@IT\ETLI/' ﬂ]lil]l[ﬂ EI
N
Infarmatian Source Destination
M. (0] T F|C B LED
L ] - '
1 ‘.q- 011 12131415(1 |2 |3 |4 |3 6|7 891011121314
0005 |=Reset LED ¥ A
Device, Genetal =Light on @
Brk OPEMNED x Ll
P System Data 1 L [Latched]
Ozc. Fault Rec. U [Unlatched)
0007 |=Set Group B0 _ [not configurec
change Group e st Graup BT
0201 |Relay PICKUP u
0511 |Relay TRIP u L
P .System Data 2 4501 =523
4602 [=52-h
1721 |=BLOCK 50-2
1762 |90/51 Ph A PU L
1763 |50/51 PhB PU L
A0S Overedr. e 50051 Phc PU L
1724 |=BLOCK 50M-2
1763 | S0MST MPickedup L
2692 (67 A picked up L
. 2693 |67 B picked up L
B7 Direet. OIC - o [67 C picked L
2635 |6TM pigked u L
ColdLoadPickup
27759 O Valt.
46 Megative Seqg
81 O/ Freg.
49 Th.Overload
0162 |Failur | U 8}
01E3 |Fail | balance u u

Figure 5-10 Extract ‘rom the Configuration Matrix in the DIGSI® 4 Software — Example

Information in the rows is assigned to appropriate interfaces in the columns via an en-
try in the intersecting cell. This establishes which information controls which destina-
tion, or from which source information is received.
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In the configuration matrix, not only the configuration is shown, but also the type of
configuration. For example, information regarding an event which is configuredsfor
display on a LED may be latched or unlatched.

The possible combinations of information and interfaces is dependent on the infofma-
tion type. Impossible combinations are mostly 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.

The matrix may become very extensive because of the amount ofiinformation con-
tained within. Therefore, it is useful to limit the display (viasfiltering) to certain informa-
tion, thus reducing the number of rows.

The toolbar below the menu line contains two pull-down'menus by which information
may be filtered. Using the first menu, the rows can be,limited to indications, com-
mands, indications and commands, or measuredand metered values. The second
menu allows display of configured information,“information configured to physical in-
puts 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-¢licking on the group label area (located to
the far left). If this is done, the number, of tows is reduced, allowing the user to focus
on the information group of interest."A,second double-click restores all rows in the in-
formation group.

To limit the width of the matrix, the tool bar may be used to switch between standard
view and short view, thus modifyingthe display under the Source and Destination
title blocks. The columns assotiated with the Information block remain unchanged.

In standard view, alfbinary inputs, binary outputs, and LEDs are accessible, as shown
in Figure 5-10 fopthe'binary outputs and LEDs.

In short view, three cammon columns are displayed: one for binary inputs, one for bi-
nary outputs, and ane,for LEDs. Within the individual cells of a common column, infor-
mation regarding {the configuration type is available in the form of abbreviations. For

example, the abhlreviation H1 in a cell of the common binary input (BI) column shows
the corresponding information is configured with active voltage (High) to binary input
1. If ong’infekmation unit (indication, etc.) is configured to several destinations (binary
outputspetc.), the abbreviations of all destinations are shown, separated by commas.
If there,is N6t enough room in the cell for the simultaneous display of all abbreviations,
aldouble=click on the cell and movement of the text cursor within the cell will show the
entire contents of the cell.

Tao\switch between standard view and short view, the menu item View can also be
used.

The width of the matrix can also be reduced by hiding the contents of a row or column.

For example, In Figure 5-10, long text (L) under Information, and the binary inputs
(BI) under Source, are not shown. By double-clicking on long text field (L), the long
text becomes visible; by double-clicking on binary input field (BI), the binary inputs be-
come visible, and vice versa.

All information is organized into information groups. In addition to general relay infor-
mation, information regarding individual relay functions is also included.

By clicking on an information group title area with the right mouse button, a context
menu can be viewed, which contains information regarding the properties of that infor-
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Information

5-12

mation group. This is particularly useful if the information group is associated with a
function that contains settings.

If the information group belongs to a protective function for the relay, a dialog window
can be accessed in which the settings of the protective function may be modified 4The
procedure for entering settings of a protective function is described in general in Chap-
ter 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 comprises the function number;ithe hbrief text (dis-
play text), an explanation (long text), and the information type. ThAefollewing abbrevi-
ations are used for the information types:

* Messages:

- SP Single Point Indication

- DP Double Point Indication

- OuT Output Indication

- IntSP Internal Single Point Indication
- IntDP Internal Double ‘Pgaiftdndication
- TxTap Transformer TapfChanger

- Ev Event

¢ Commands:

- C_S Singl&*€ommand with Single Output without feedback

- CF_S Sifigle £ommand with Single Output with feedback

- C_SN Singlé.Command with Single Output Negated without
feedback

- CF_SN Sifgle Command with Single Output Negated with feedback

- C_D2 Double Command (2 relays) with Single Outputs without
feedback

- CF_D2 Double Command (2 relays) with Single Outputs with
feedback

- C_D12 Double Command with Single Trip Outputs and Double Close
Outputs without feedback

- CFD12 Double Command with Single Trip Outputs and Double Close
Outputs with feedback

—-{C4D3 Double Command (3 relays) with Single Outputs and
Common Output without feedback

- GF_D3 Double Command (3 relays) with Single Outputs and
Common Output with feedback

- C_D4 Double Command (4 relays) with Double Outputs without
feedback

- CF_D4 Double Command (4 relays) with Double Outputs with
feedback

- C_D2N Double Command (2 relays) with Single Outputs Negated
without feedback

- CF_D2N Double Command (2 relays) with Single Outputs Negated

with feedback

7SJ61 Manual
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Source

Destination

* Measured Values:

- MV Measured Value

- MVU Measured Value, User Defined
- MVT Measured Value with time

- Lv Limit Value

- LVU Limit 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.

The source indicates the origin of the informationgvhich'the device receives for further
processing. Possible sources are:

- Bl Binary input
- F Function key, which may sewe 1@ introduce a control action
- CFC CFC, i.e., message comes from user-definable logic

The destination indicates to whighinterface the information is forwarded. Possible
destinations are:

- BO Binary output

- LED LED displé¥en the device front panel

- BufferE Event.buffer'in the device

- BufferS  gefisitive Gretind fault buffer in the device (if present)

- BufferT TrmLOg buffer in the device

- S SEADAjinterface

-C CECinformation is processed by CFC program of the user-defin-
ableogic

- DiC Control display, if information is to be displayed in the control dis-
play of the device

- DiD Default display, if information is to be displayed in the default dis-
play of the device

- €M Control of switching devices, if a switching object should be con-

trolled from control display/menue of the device

Faor additional information please refer to appendix A.7.

5.2.3 Establishing Information Properties

General

7SJ61 Manual
C53000-G1140-C118-1

Different types of information contain different types of properties. To view the proper-
ties associated with a specific information unit (indication, command, etc.), the user
should position the mouse on the specific row associated with that Information
unit, and then use the right mouse button to access a menu where Properties can
be selected.

For 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 record (Figures 5-11,
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5-12, and 5-13) 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
5-12).

Output Indication

(OUT) Object Properties - Output Indication [OUT]
Transmizzion via IEC B0870-5-103——— Select indication *
Function type: 160 - ¥ Select indication in oszillo ic: fault}
recornd
Irnfarmation no.; EE ¥ \
DU type: IE [Trp Log] j m

o | e |

Figure 5-11 Information Properties Example for the Inférmation Type “Output Indication”
(ouT)

Internal Single
Point Indication
(IntSP)

— Transmizsion via |[EC B037Y0-5-103

Function type: I ¥ I

Information no.: I IE’
\\ [ Select indication in oszilographic faulk

5 record
LY A uf

N4
Cancel Help

Figure 5-12 o Infermation Properties Example for the Information Type “Internal Single Point
Indication” (IntSP)

Pefault selection during

Device rezet;

— Select indicatian

Singe Point Indica-

I]iecmperlies - Internal Single Point Indication [IntSP/Int5P_E)
v

tion (SP)
[ izsiot via IEC B0870-5-103 — Filter
\nction Ipe: B0 ¥ Filter time [mz]: I 0
4 i 0 -
| Infarmation no.: |4 I T Ristigeer i
DU type: |1 [Operation Butfer] 'I
— Select indication — Chatter blocking...
™ Select indication in oszilographic Fault: = Zetivate
irecord
el | e |
Figure 5-13 Information Properties Example for Information Type “Single Point Indication”
(SP)
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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
also be set (see “Filtering/Contact Chatter Suppression” below), is only effegtivie,fof
the intermediate (= undefined position) indication. Hence, briefly undefined conditions
during contact chattering will not lead to a fault message; however, definedhehanges
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 a
Information no.: {160 hd ™| Betriager fiter v
DU bype: 1 [Operation Buffer) = Suppress intermediate posit
— Chatter blocking. ..
I Aictivate 5
Ny
l W 4
z oo _|

Figure 5-14  Information Properties Example for Information Type “Double Point Indication”
(DP)

For input indications (single p@int indications SP, double point indications DP, or Trans-
former stage messages TM, iffpresent), filter times may be entered (pickup and drop-
out delays) to suppre§s momentary changes in potential at the binary input (e.g. con-
tact chatter). Filterig oceurs during an input change of state, with the same setting
values whether caming or going. Information is only distributed when the new state
continues to exist after a preset time interval (in milliseconds). 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 alsp possiblefto set chatter suppression for each indication (Figure 5-13). The con-
tact chatter settings, themselves, are set the same for all input indications (see Section
5.2.6),

The'transformer tap changer position is communicated, via binary inputs, in a speci-
fied encoding format (maximum of 62 positions). Only binary inputs that are in direct
ordeFwith regard to numbering can be used.

For the encoding formats available (binary code, BCD code, “1 of n” code), four set-
tings (number of positions, number of bits, display offset, and position change) may be
programmed. Their bit pattern corresponds to an individual transformer tap changer
position which is represented in the device display and in the indication buffers (Figure
5-15).
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5-16

Dbject Properties - Transformer Tap Indication [TxTap) E
— Transformer —Chatter blocking
Encoding: I 'l J [T Agtivate
Mumber of taps: I 1 _|:;' —Filter
Mumber of bits: I 2_% Filter time: [ms]: I 1]
Offzet: I Djj
= ™| Betigmenfilter
Tap interval: 1 _:I
™ Moving contact [always use highest
binary input]
e | ben |

Figure 5-15 Information Properties Example for Information Type “Transformer Tap Chang-
er” (TxTap)

If none of the available encoding formats are selectedq&achndividual tap changer po-
sition may be set in a table. The table is accessed after the,pull-down menu Table for
encoding is opened, by selecting the button to the side:

The encoded transformer tap changer position bit pattérn is transformed into digital
values between 1 and 62. An unrecognized patterniis interpreted as position 63.

The number of bits coincides with the pumber, of the binary inputs to be configured,
and limits the number of positions to bé fepresented.

Using the display offset, the beginning“ef the evaluated bits may have an offset of a
programmed number. The stepping@ ofthe transfomer taps may be modified, using the
tap interval feature (see example).

Example:Four transformef position settings are to be represented by three binary in-
puts, using the designaters 3ithrough 6. The encoding is binary.

Orientation Desired representation

Bil 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 2%=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
Position change 1

7SJ61 Manual
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Measured Values
User Defined (MVU)
and Limit Values
User Defined (LVU)

Metered Values

7SJ61 Manual
C53000-G1140-C118-1

The three binary inputs used for this must have sequential numbers, such as Bl 14BI
2, and BI 3.

For the information type “Measured Values User Defined” (MVU), the units, ghe conver-
sion factor, and the number of significant digits following the decimal pointimay/be
specified. For the information type “Limit Values User Defined” (LVU), a limit value may
be programmed (Figure 5-16).

Object Properties - Limit Value User-defined (LYU)

—Display
Dimension: IA
o
Conwversion Factor: I 1SD|
(100%% corresponds ta) >
Decimal places: I 1 3:
g
— Default selection during “
N
Device reset: I 120
YA
NS eNRNw
\ N
Qe e |
|

Figure 5-16 Information PropertiestExample for Information Type “Limit Value, User Defined”

(LVU)

The correlation betweeminput current and a measured magnitude can be set as fol-
lows:

If, for example, a“tpderieurrent set point should be established using the CFC logic,
and the percentage ofithe’measured current should be matched to a certain amp val-
ue, the following values are entered in window according to Figure 5-16:

The Dimension isyA’(amps). The Conversion Factor is 150: 150 A corresponds to
100 % dnput.current. The limit value upon startup is set for 120 A.

For,metered values, the determination of the polarity (+/-) is determined by the direc-
tion‘ofypower flow (Figure 5-17). The user may also define the units for pulsed metered
values, (PMV), the conversion factor, and the number of significant digits following the
decimal point (Figure 5-17). 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.
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Entering Your Own
Information

5-18

— Display
Dimension: j
Conyversion factar: I 1
[pulze rate]
Decimal Places: I 1_%
—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 5-17 Information Properties Example for Information§lLype “Pulsed Metered Value”
(PMV)

The information included in the configuration matrixtis determined by the relay type
and the configured functional scope. If necessany) the configuration matrix may in-
clude information groups or individual information defined and entered by the user.
Such user defined groups and informdtion‘may be deleted at any time, in contrast to
predefined groups and information.

In order to insert a new information group, click on a cell within a group that is next to
the location where the new group should be located. After pressing the right mouse
button, a context menu shouldappear (Figure 5-18).

irect. o |
Wil=in S
CoadPick. Inzert Before Group
320U Yt Inzert After Group...
wstive Se Delete Group

2 Freg. Properties.
2.0verload i

T

Figure 5-18 [DialogaBox to Insert a New Information Group

If one of the first two alternatives is selected, a second dialog window opens, in which
the nameyofthe new information group is entered, in brief text and in long text (Figure
5-19) /After clicking OK, the new group is positioned.

Insert Group

| Display text:

Laong text |User-defmed graup
Cancel Help I

Figure 5-19 Entry of the Name of a User Defined Information Group

Information may be entered into the new information group using the information cat-
alog (Figure 5-20). The information catalog is found in the menu bar under the View
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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

E-{3 Single Paint [SF]

- Double Paint (DF)

- Output SLOW

E-C0 Output FAST

-2 Tagging

{:l Tranzformer T ap Changer

=423 Coantral without FeedE ack

- Single Control [5C)

{:l Double Cortral (DC] 1Trip 1Claze

{:l Double Contral [DC) 1Trip 1Close 1Cor

{:l Double Control [DC] 2Trip 2Close

{:l Double Cortral (DC] 1Trip 2Claze

{:l Double Contral [DC) negated -
| B

1]
Metered values

2

Figure 5-20 Information Catalog Window

The information catalog is basically. struetured the same way as the DIGSI® 4 Manag-
er with folders and sub-folders. To proeeed to information of sub-folders in the catalog,
the user should click on a plus symbol or double-click on an folder icon. The designa-
tion of the initial levels of the catalog correspond to the information groups Annuncia-
tions, Commands, Measured/Values and Counter Values.

To insert a specificinformation unit into an information group, it should first be selected
in the catalog, and,using, the left mouse button, it should then be dragged from the in-
formation catalog window‘to a group area on the left of the matrix. After the mouse
button is released, the new information unit is inserted into the selected group with a
default name. IPofder to rename the user defined information, double-click on the field
display text"and,ong text.

Note:

Whehn insegting information of the type Control with FeedBack, twonew rows will
besereated within the group: one line for the actual command, and one for the associ-
ated feedback message.

Deleting Groups
and Information

7SJ61 Manual
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Qnly user defined groups and information may be deleted. To delete an entire group,
click on the field containing the group designator, and then press the right mouse but-
ton to open the context menu, and select Delete Group. A confirmation window will
appear (Figure 5-21).

DIGS14 ]

[ro you really want to delete group
‘Uzer-defined group'

and its aszociated information’?

Figure 5-21  Configuration Window Before Deleting a User Defined Group
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Click Yes if you actually want to delete the group.

Note:

e

When deleting a group, all information definitions within this group will be deleted.

To delete individual entries, click on Information in the line with the entry to be de-
leted. Then press the right mouse button to open the context menu, and select De -
lete Information. The remaining steps are the same as those fof'deleting a

group.

5.2.4 Performing Configuration

Actual configuration is based on the entries madegdn the,individual cells. While an en-
try can always be made by clicking on the celhwithrthe left mouse button and then en-
tering the appropriate information, the preferred“meth@d is to select a cell, press the
right mouse button, and use the displayedypull down menu to make the entry.

In certain cases, the pull down menu willofferX (configured) or _ (not configured) as
the configuration choices. In other cases,‘mote alternatives will be offered (e.g. L =
latched, U = unlatched, and _ = not configured). Entries resulting in an implausible
configuration are blocked and inacé€ssible to the user.

Configuring Binary  Single pointindications, dguble jpoint indications, transformer tap changer indications,

Inputs as Sources and pulse metered valugs canfall be configured as binary inputs. In addition, whether
or not binary inputs are activated by the presence of control voltage can be estab-
lished. That is,

« “H” (High with voltagefactive): Control voltage at the binary input terminals activates
the indication

o “L” (Low withwoltage active): Control voltage at the binary input terminals deacti-
vates the indicatien

Note:

e

A singlelagical indication should not be configured to two binary inputs, since an OR-
link offbath signals is not ensured. The operating program allows only one link, and
deletesghe first link when a second is established. Use CFC to perform an “OR” in-
stead.

Ifraddition, 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.
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Configuring a
Function Key as a
Source

Configuring Information E

Q The indication is already configured to 'BI'
and cannot therefare be configured ta 'Fram CFC'

Helm

Figure 5-22 Error Message Resulting from Double Configuration

If a double point indication (DP) is configured to one binaryinputf€.g., feedback indi-
cations from switching devices), the next binary input is also'set. Ifithis configuration
is undone, the second binary input is automatically deconfigured:

If a transformer tap changer indication is configured to a‘hinary input, the next binary
inputs in order are also configured. Their total numbegis the same as the number of
bits configured for the transformer tap changer. lf one,of these inputs is deconfigured,
all related binary inputs are automatically deconfigured.

The four function keys on the front of the,relay may also be configured as sources in
order to establish a link using CFC. In this Situation, each function key may be linked
with only one internal indication. A fimetion key may be occupied because it has al-

ready been set as an operating functien for the relay. As delivered from the factory ,
the device’s function keys F1, F27and F3 are preconfigured:

F1 operating /nessages
F2 primary measured values
F3 overview of the last eight fault messages

Note:

When amjindieation is configured to a function key, its factory-assigned function is de-
leted. Reestablishment of the factory default function of the F-keys is only possible by
initializing,the relay with a new factory parameter set created within DIGSI® 4. All de-
vicg settings have to be reentered.

7SJ61 Manual
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In“erder to configure a new indication, select one of the options (OPEN/CLOSE, ON/
OFF, etc.) from the indication group in the information catalog and drag it to the left
side of the 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
pressed, a context menu opens (Figure 5-23) in which the function key may be set as
a source by clicking the proper choice.

] iammmt"

1 [function key 1]
2 [function key 2]
3 [function key 3]

4 [function key 4]

_ [nat configured) i

| Y I
Figure 5-23  Selecting a Function Key
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Configuring CFCas
a Source

If certain information is created as a result of the implementation of a user defined logic
function, this information must appear in the matrix as a source of CFC. Otherwise,
this information will not be available to the user for processing by the CFC program|

The user may not configure information to CFC as a source if it is already configyred
to a binary input.

A\

Warning!

CFC 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#ight column. De-
lete this connection. Make connection to the desired blocks using'the renamed infor-
mation.

Configuring Binary
Outputs as a Desti-
nation

Binary Outputs for
Switching Devices

5-22

Up to ten (10) information units (commands and indications) may be configured to one
binary output (output relay). One indication may befconfigured to up to ten (10) binary
outputs (LEDs and output relays).

During configuration of binary outputs, the usefmay, select, for each output relay (be-
sides of the logic function itself), whetherit'should be latched (L) or unlatched (U). If
latched is selected, the output relay remainsiengaged, even after the indication is no
longer present. It must be manually resetby préssing the LED Reset button on the
front panel of the relay, or via a binarydaput with the indication function “>Reset LED”,
or via the serial SCADA interface.faunlatehed is selected, the relay disengages as
soon as the indication disappears,

The user must be cautiousWwhén configuring binary outputs for switching devices. For
switching devices, the type,of‘eemmand (e.g., single or double commands, with or
without feedback) is definedand configured to the output relay. If the preset command
types are not correct,{thenh appropriate command types can be selected from the In-
formation catalog (see also’*Entering Your Own Information” in the previous sub-sec-
tion) and inserted(into the Configuration Matrix.
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Information catalog

Indications, Comrmands, Measured Metered Walues
(Select and drag to left column):

=4 Control without FeedBack ]
=24 Single Contral (3C)

-l ONJOFF (C_5) Example:
- A Open/Cicse (C_9) " Double Command with

=24 Double Control (DC) 1Trip 1Close
..... Al ONJOFF (C_D2) / 2 Contacts (acc. Table 5-1)
----- Al Open/Close (C_D2

----- Al Transtormer Tap changer (C_D2)

=4 Double Control (DC) 1Trip 1Close 1Com

----- Al ONfOFF (C_D3)

----- Al Open/Close (C_D3)

----- Al Transtormer Tap changer (C_D3) L
=4 Double Control (DC) 2Trip 2Close

----- Al ONOFF (C_D4)

----- Al Open/Close (C_D4)

----- Al Transtormer Tap changer (C_D4) |

Command: Entry into Buffer: OPEN/CLOSE
7 |

Figure 5-24  Window Information Catalog (ExamplesBifferent Command Types)

If a command with multiple outputsiSteenfigured, all binary outputs required in the ma-
trix for the configuration are automatically defined. If one of these outputs is deconfig-
ured, all other binary outputs associatedwith the command will be automatically de-
configured.

Please pay attention to thegcomments and switching examples in Section 5.2.1, par-
ticularly the fixed defined sequence of relay assignments (TRIP before CLOSE).

When configuring éémmands, 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 switching direction, an indication is always issued during activation
of the switching’déevice.

For double commands with a common output, a fourth alternative € (Common contact)
appears Alsingsthis, the binary output may be defined as the common relay (common
contact). When this is the case, several double commands with common contacts may
betassighed to the same common relay (common contact), thus saving binary outputs.
This assumes the signals at the common outputs have the same potential.

Using the Object Properties dialog window, additional properties for commands
issted to the switching device may be defined. Thus, the operating mode (pulse or
latched) output of a switching command, the seal-in time for pulse commands, the out-
put delay of the command, and feedback monitoring may be set (see Figure 5-25). The
output delay is only relevant for equipment which removes an indication before the
switching is completed.

7SJ61 Manual 5-23
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Object properties - 52Breaker - CF_D12 [x]

i~ Interlocking

™ Check System Interlacking / Substation Controlles

¥ Check Zane Cortrol / Bap Irterlocking

Rieleaze Cloze/0M command: IEonlmI Device 52 Close

Ll L

Felease Open/0FF command IConlmI Device 52 Open

% Felesse, it Sustem Interoeking @ Zome Eontol condition isflfiled

) Helease, if Sustem [hterlooking U Zane Bontal earidiisris flEd

—Additional nterlocking Checks Output mode:

¥ Device status [Open/Closed) IF‘uIse j
[V Blocking by pratection pickup
¥ Block double command

Timer for

Qutput [1/10 5] I 53:
Check switching authority far. . 5 —
¥ Local commands [device display] SR I 03
Feedback IW

¥ Femote commands monitoring [1/10 s}

[Substation cantroller, DIGSI]

Cancel | Help |

Figure 5-25 Dialog Box - Object Properties for a Commandiwith Feedback (Example: Double

Command with Single Trip Outputs{and Double Close Outputs, CF_D12)

The conditional checks that should be conductedbefore execution of a switching com-
mand can also be defined:

5-24

System Interlocking (Substation controller): in preparation, implemented as of Ver-
sion 4.2.

Zone controlled (Bay Spegifig,Interlocking): Logic functions created with CFC in the
relay are processed forgnterlocked switching.

Device status (Open/@losed; scheduled/actual): The switching command is ignored
and a corresponding indi€ation is issued if the switching device is already in the de-
sired position. If this'cheek is activated, switching direction control occurs not only
for interlocked, but'also for non interlocked switching.

Blocked by, protection; CLOSE—switching command for switchgear is blocked as
soon as one‘ef thesprotective functions or elements in the relay has picked up.
OPEN commands, in contrast, can always be executed. Please be aware, activa-
tion of thermal overload protection or sensitive ground fault detection can create
and maintaina fault condition indication, and can therefore lead to the blocking of
CLOSE cammands. If the blocking by protection facility is disabled consider that a
blocked,restart of a tripped motor feeder is overridden. In this case the manual re-
close of the motor feeder has to be interlocked by different means, i.e. CFC. One
methed would be to use the bay specific interlocking in CFC.

Double operation: Parallel switching operations are blocked with respect to each
other; while one switching operation is being conducted, a second one may not be
performed.

Switching Authority — Local commands: A local control switching command is only
allowed if local control is enabled on the relay (via a setting).

Switching Authority - Remote commands: A remote control switching command is
only allowed if remote control is enabled on the relay (via a setting).

7SJ61 Manual
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Configuring a LED
Display as a Desti-
nation

Configuring an
Indication Buffer
as a Destination

Configuring the
SCADA Interface
as a Destination

7SJ61 Manual
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Single point indications (SP), output indications (OUT), and internal single point indi-
cations (IntSP) may be configured to LEDs. When this is done, the user may sglect
whether the indications are to be latched (L) or unlatched (U).

Up to ten (10) indications may be configured to a LED display. One indication maybe
configured to a maximum of ten (10) outputs (LEDs and output relays).

A maximum of three indication buffers are available for selection: Operation (Event
Log) Buffer (E), Sensitive Ground Fault Buffer (S), and Trip Log (T). The indications
from protective functions are firmly assigned to these indicatiop buffers. For the oth-
ers, Table 5-2 provides an overview of which indication type,may be'configured to
which buffer.

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‘(IntSk)

Internal Double Point Indicationsy(DP)

X| X X| X| X| X{m

Transformer Tap Change Indications (TxTap)

One of the following'options should be selected for all configured indication types:
e 0 (on) — the indigation,is stored in the buffer with the time of its arrival

« 00 (on/off) — thigindi€ation is stored in the buffer with the time of its arrival and de-
parture

* _ (not coffigured) — the indication is not stored in a buffer.

Depending ohvthe SCADA interfaces connected to the relay, the types of information
displayedhin Table 5-3 may be configured. By placing an X in the matrix cell, the infor-
mationdisdransferred to connected systems via the SCADA interface.

Table 5-3 Overview of SCADA Interfaces

Information Type | \SCADA Interface - Profibus IEC
Single Point Indication (SP) X

Double Point Indication (DP)
Output Indication (OUT)

Internal Single Point Indicator (IntSP)

X | X| X| X| X

Internal Double Point Indicator (IntDP)

Transformer Tap Change Indicator (TxTap)

X X| X| X[ X[ X

Command with/without Feedback (C_**)
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Configuring CFC
as a Destination

Table 5-3 Overview of SCADA Interfaces

Profibus IEC
Protective Measurement Value X

Information Type | \SCADA Interface -

Protective Measurement Value with Time (MVT)

Protective Measurement Value, User Defined (MVU)

Pulsed Metered Value (PMV)

X| X[ X| X

Metered Value from Measurement Value (MVMV)

Single point, double point, and output indications, as well as limit and,measured val-
ues, may be configured to CFC as the destination.

A\

Warning!

CFC connection have to be reestablished aftefmrenaming 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
Default Display and
Control Diagram
as a Destination

Configuring Con-
trol Display as a
Destination for

Command Initiation

Configuring the
Measured Value
Window as a
Destination

Configuring the
Metered Value
Window as a
Destination

Retrieving,Device
Configurations
fromthe Device
Front

5-26

All information, including limit values,"may be configured, both in the default and con-
trol display. By placing an Xjinfthe matrix cell, the information may be used within the
default and control controhdisplay. This feature is not available on the 7SJ61_62 se-
ries of relays.

Single point and déuble,point indications, transformer tap change indications, and alll
types of commands,may be configured to the control display as the destination. These
indications and commands then become available in the relay’s control display for op-
erational contrel.

In addition tapthe measured values available in the relay, user defined measured and
limit values gmay be configured into the measured value window. These values then
become @available in the device display in the assigned measurement window.

In @addition to the metered values available in the device, user defined pulse and me-
téred values derived from the measured values may be configured into the metered
value window so that they may be shown at the front display.

Retrieving the configurations is also possible from the device front. The user may ac-
cess configuration information Main Menu: - Settings - Masking (I/0).

The menu title MASKING (I/O0) appears in the title bar. Configuration information re-
garding each (physical) input and output is indicated in the display.

7SJ61 Manual
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Preset Configura-
tions

Any new user defined information is also shown in the display once loaded into the
relay from DIGSI® 4.

When selecting the MASKING (I/0) menu, either binary inputs, LEDs, or binary out-
puts may be selected. Selection of binary inputs is illustrated in Figure 5-26.

MASKING (I/0) 01/03

EEéBary Inputs —> ; > BINARY INPWTS  02/11

RS e th ALY 3 R
: _3 v BinaryyInptt 1—>  —
Binary Outputs 3 EBinary Baput’ 2> _

Figure 5-26 Reading the Configuration in the Display

Information regarding a binary input may be displayedipy Using the navigation keys to
select the binary input. See Figure 5-27.

BINARY INPUT 2

Status at Terminalq O

Figure 5-27  Selection of Binary nput 2

In Figure 5-27, information is displayed regarding binary input 2. The display for binary
input 2 indicates that it isyconfigured as the acknowledgment of LEDs using a single
point indication with voliage active (High). The present conditions of binary input 2 is
also given as 0{(ngt aetive). If binary input is active, a 1 is displayed.

Assignmentfof LEDS may be indicated at the relay, itself, using a replaceable labeling
strip with_plain text on the front panel located, directly next to the LEDs.

Theypre=set configurations of the binary inputs and outputs are shown in the overview
circuitfigures (Appendix A.2).

The preset configurations for the LED displays upon relay delivery are listed in the fol-
lewing table.

Table 5-4 Preset Configuration for LED Display

LED Descriptive Text Brief Text Message # Comments
LED 1 |Relay Tripped Relay Tripped 511 One the protective functions initiated a trip.
LED 2 |Pickup Phase A Non-Directional Phase A 1762 Pickup by Ag Element
Directional Phase A 2692
LED 3) | Pickup Phase B Non-Directional Phase B 1763 Pickup by Bg Element
Directional Phase B 2693
LED4 |Pickup Phase C Non-Directional Phase C 1764 Pickup by C@ Element
Directional Phase C 2694
7SJ61 Manual 5-27
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Table 5-4 Preset Configuration for LED Display

LED Descriptive Text Brief Text Message # Comments
LED 5 |Pickup G Non-Directional G 1765 Pickup by Ground Element
Directional G 2695
LED 6 |Measurement Fault ZI 162 Monitoring Message
Failure Fault | Symmetry 163
Fault V Symmetry 167
Fault | Rotation 175
Fault V Rotation 176
LED7 Not Configured

5.2.5 Transferring Metering Values

Cyclical Restora-
tion

The transferring of metered values from the buffer of the®device'to SCADA or substa-
tion controller may be performed both cyclically and/er by external polling.

In the configuration matrix, click on Options andhemonRestore Metered Val-
ues. A dialog box, which contains a register fapediting the individual values for cyclical
transferring will open.

Here, the user may specify the sourcelefstheteyclical trigger for the transfer. Also, the
user may set the time interval and determine whether the metered value buffer should
be deleted after transfer to the SCADAyhas taken place.

FRestore Metered Values E
Cyclic Festoring | o '

ﬁ} .

Delete

Hime interval:
|3D minutes j

P .~ 1
o | -&DDN 31561 Devic) Cancel | Help |
=

Figure 5-28" %Dialog Box to Restore Metered Values and Program Cyclical Restoration

In the Surrent version of DIGSI® 4, triggering occurs based on the programmed
Absglute time.

5.2.6 Setting of Contact Chatter Blocking

Contact CRatter
Blocking

5-28

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 large
number of unnecessary entries. The setting values necessary for this feature may be
entered in the selection window, as shown in Figure 5-29. The selection window may

7SJ61 Manual
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Defining the Moni-
toring Criteria

be found from the open configuration matrix by clicking Options in the menu bar and
then selecting Chatter Blocking.

MNumber of permizsible state changes: Iﬁ [0: chatter blocking dizabled)

Iniial test time [s] [ 0E e

Mumber of chatter tests: |—5 [oo = unlimited)

Chattes idle tine [mir]: [ 1E G )

Subzequent test time [s]; IW [»=2]

ok | | DicEls Device | Cancel | Hep | (
y -

Figure 5-29 DIGSI® 4: Setting the Chatter Blocking Feature

The operating mode of the chatter blocking feature,is determined by five settings:

Number of permissible state changes

This setting establishes how often the'stateyef a binary input within the initial test
time may change. If this number is exceeded, the binary input is or remains closed.
If the setting is O the chatter bloekingris disabled.

Initial Test Time - Withinthis time interval (in seconds), the number of state
changes of a binary input is€hecked. The time interval begins with the first activa-
tion of a signal to the binakry,input.

Number Of Chatter ‘Tests

This number reprgsents how'many check cycles should be conducted before the
binary input is fifally 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
binary input. Therefere this value can also be set to infinity. For this enter the digit
sequence of 00,

ChattersTdlexTime - If the number of state changes at a binary input is exceed-
ed duringithe initial test time or the subsequent test time, the chatter idle time inter-
val isinitiated” The affected binary input is blocked for this time interval. The Chatter
idledime setting is entered in minutes. This settings can only be programmed if the
NUmberof chatter tests is not set to zero.

Subsequent Test Time - Within this time interval, the number of state changes
at albinary input is checked again. This interval begins after the chatter idle time in-
terval has expired. If the number of condition changes is within allowable limits, the
binary input is released. Otherwise, the idle interval is restarted, until the maximum
number chatter tests is reached again. The Subsequent Test Time setting is en-
tered in seconds. This settings can only be programmed if the Number Of Chatter
Tests is not set to zero.

The settings for the monitoring criteria of the chatter blocking feature are set only once
for all binary inputs; however, the status of the chatter suppression can be set individ-
ually for each binary input. See “Filtering / Contact Chatter Suppression” in Sub-sec-
tion 5.2.3.

\ |

Note:

Chatter blocking cannot be activated for any of the standard protective indications.

7SJ61 Manual
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The following should be noted:

If there is contact chatter at a binary input and the input is blocked, the correspon

ing indication will be displayed with “CCF” (example: “>Door open CCF ON"). A

so, the indication “Contact chatter filter”reports this condition. Both mes-
sages are shown in the operating buffer.

Chattering of a single point indication is set as ON (asserted) if the binary input has
been in an active state. .

Chattering of a single point indication is set as OFF (deasserted) if binary input

has been in an inactive state.
If this behavior causes undesired results in individual situationN ing may be

configured with the above-named indication in CFC.

tion.

75J61 Manual
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5.3  Creating User Defined Functions with CFC

General

Run-Time Proper-
ties

7SJ61 Manual
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The 7SJ61 relay is capable of implementing user defined logic functions (PLC)which
may be processed by the relay. The CFC feature (Continuous Function Chart) ismeed-
ed to process user defined protective functions and logic conditions (e.g. interlacking
conditions for switching devices) or to process measured values. Interlocking condi-
tions and command sequences, for example, may be programmed, using predefined
function modules, by persons without any specialized software programming abilities.
A total of 21 functional modules (FM), with which the desired functiens may be com-
posed, are saved in a library. Detailed explanations are in‘the GFC manual, order
number E50417-H1176—C098, or in the DIGSI® 4 manual, order iimber E50417—
H1176-C097.

The creation of a logical PLC function is performed by means,efa PC using application
DIGSI® 4 and transferred via the user or service interfacéhin order to create user de-
fined logic functions, the indications and measured.valuesirequired by these functions
must first be configured in the matrix with CFC as theysource or destination (see Sec-
tion 5.2).

CFC can be started by double-clicking on CEC4The names of all available CFC charts
will appear. The desired CFC chart for\precessing can be selected via a double-click
of the mouse. The CFC program will begin, and the chart will be displayed. If no chart
is available yet, you can create a new*ehart via the menu Create —. CFC—Chart.

The functions to be implemented in CEC may be divided into four task levels:

» Measured Values: This taskiis precessed cyclically every 600 milliseconds
(MV_BEARB = measurement valtie processing) and might becomes slower if device
is in pickup-stage:

« System Logic: Operation is triggered by events (i.e. these functions are processed
for each change“af state at one of the inputs). System logic has lower priority than
a protection fuAgtiontand will be suppressed as soon as the relay picks up
(PLC1_BEARB ='slow PLC processing).

 Protective funetions: These functions have the highest priority, and, like the system
logi¢’functions, are event-controlled and processed immediately after a change of
statef(PLE,_ BEARB = fast PLC processing).

« Switchgear Interlocking: This task is triggered by commands. In addition it is pro-
cessedycyclically approximately every second. It might becomes slower if device is
in pickup-stage (SFS_BEARB = interlocking).

TPhefunction to be implemented must be one of these four types. To implement a func-
tion from the Settings - CFC menu, activate the menu by selecting Edit, and then
Run Sequence, and then the desired run-time level (See Figure 5-30).

Run Sequence
Group SFC Edit Help
[cPU [PLCT_BEAREN
M BEARE [Meter processing] Mame | Type | Comment | F
PLC1 EEARE [Slow PLC] {F Device, Systemlogic. 1 NEG Negatar 1
PLC_BEARE [Fast PLC) {t Device. Sustemlogic.2 DI_TO_BOOL Double Point to Bodlean [c.. 2
f1-4JE] SFS_BEARE [Interlocking] {1t Device. Sustemlogic. 3 DI_TO_BOOL Double Point to Boolean [z 2
ﬂ' Device, Spstemlogic. 4 AND AND - Gate £

Figure 5-30 Establishing the Task Level
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Within the Run Sequence menu, select Edit, and then Predecessor for In-
stallation, to ensure that the function modules selected from the library will be im-
plemented into the desired task level (Figure 5-31).

i Run Sequence T
Group  SFC | Edit Help

|
[1_BEARBY

: 'mi Hemove i .’ I
; .-|IE Y for Installation %& | Tupe | Comment - L
E Search.. Device, Spstemlogic.1 MEG Megatar 1
FLC_BEARE [Fast PLC) ﬂ' Device, Systemlogic.2 DI_TO_BOOL DoublePointteBoolean [c... -
SFS_BEARE [Interocking] ﬂ' Device, Systemlogic. 2 DI_TO_ROOL Double Poifibto Boolean [c... 2
ﬂ' Device, Spstemlogic.4 AND AND-Gate I

Figure 5-31  Assignment of Function Modules to the Selected Task Level

The proper assignment is important for several reasons. For example, if interlocking
logic were to be set up in the measured values, (Meter processing) run-time sequence
level, indications would constantly be createdibyatheteyclical processing, filling the
buffer unnecessarily. On the other hand, the interlocking condition at the moment of a
control operation may not be processed atithe®ight time, since meter processing is
done only every 600 ms.

Table 5-5 Selection Guide for Function Modules and Task Levels
Task Level

Function Modules Description MW/ BEARB | PLCL BEARB | PLC_BEARB | SFS_BEARB

Meterjprocessing Slow PLC Fast PLC Interlocking
ABSVALUE Magnitude calculation X - - -
AND AND-Gate - X X X
BOOL_TO_CO Boolean to control (gonversion) - X X -
BOOL_TO_DI Boolean to Double Point - X X X
BUILD_DI Create Double Raint anpunciat. - X X X
CMD_INF Test - - - X
CONNECT Connection - X X X
D_FF D-Flipflop - X X X
DI_TO_BOOL Double Point to Boolean - X X X
LIVE_ZERO Live-zéro, non linear Curve X - - -
LOWER_SETPOINT |Lower limit X - - -
NAND NAND-Gate - X X X
NEG Negator - X X X
NOR NOR-Gate - X X X
OR OR-Gate - X X X
5-32 7SJ61 Manual
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Table 5-5 Selection Guide for Function Modules and Task Levels

Task Level

Function Modules Description MW _BEARB | PLCL BEARB | PLC_BEARB | SFS BEARB

Meter processing Slow PLC Fast PLC Interlocking
RS_FF RS-Flipflop - X X X
SR_FF SR-Flipflop - X X X
TIMER Timer - X X -
UPPER_SETPOINT |Upper limit X - e -
X_OR XOR-Gate - X X X
ZERO_POINT Zero suppression X - - -

Configuration
Sheet

Configuringrand
ConnectingyFunc-
tion Modules

7SJ61 Manual
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The configuration is performed within the configUration sheets (see Figure 5-32).

Configuration Sheet 1

IS1 1 Fm1
Input — 3 - EM3 Output
Signals Signals
1S2 2 M 3 1 2 Oos4
1S3 2

Function Modules

Figure 5-32 gPrincipal’Representation of Function Modules in a DIGSI® 4 Working Page

The leftborder column of the configuration sheet shows the inputs; the right border
colamn shows the outputs of a function. In the above diagram the inputs are connect-
edwithuinput signals IS1 to IS3. These may be indications from the breaker (via binary
inputs), from relay function keys, or from a protective function. The output signal (0S4
inthediagram) may control an output relay, for example, and can create entries in the
message buffers, depending on the preset configuration.

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 — F11 on the
PC keyboard. Please refer to the CFC manual. The necessary function modules (FM)
are contained in a library located to the right of the configuration chart. The module
also indicates to which of the four task levels (MW_BEARB, PLC1_BEARB,
PLC_BEARB, SFS_BEARB) it is assigned. The modules possess at least one input
and one output. In addition to these inputs and outputs, which are displayed on the
configuration sheet, a module may have additional inputs. The additional inputs can
be made visible by selecting the module title block, pressing the right mouse button,
selecting the menu option Number Of I/0s... (see Figure 5-33), and then increas-
ing the number.
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Events

5-34

Cut
Copy
Delete

Jurmp Back

Predecessor for Installation

Humber ol

[Object Properties

Figure 5-33 Example of an OR Lattice: Module Menu

Under the Object Properties menu, the user may edit the name ef.the module,
insert a comment, or edit run-time properties and connection parameters.

Connecting modules with each other, and linking them with systeminput and output
signals, is performed by selection of the desired modulesinput aroutput and subse-
quently pressing the right mouse button, and selecting theunen@option Insert Con-
nection to Operand (see Figure 5-34).

e [Lannestion

Object Properties
1

Figure 5-34 Example ofiModule 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 connéctionyis created to the module input. Selection of an output is done in
the same magherhA connection between two modules is established by a simple se-
guential elicking, on the two connections.

If the linksline“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 Viaseorrelated numbering (see Figure 5-35).

4
UPPER_SETPOINT

Connector Hfererese S e
E_Liuit Annunc B0 E

E_ WVal |

Figure 5-35 Connector

Events (SP_Ev, DP_Ev) are not suitable for processing in CFC, and should therefore
not be used as input signals.

For additional information please refer to Appendix A.7.

7SJ61 Manual
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Consistency check
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In addition to the sample configuration chart 1, shown in Figure 5-36, other configurta-
tion sheets may exist. The contents of any particular configuration sheet is comgpiled
by DIGSI® 4 into a program and processed by the protective device. For CFC charts
developed by the user, syntactic correctness can be verified by clicking thesmenu
command Chart, and then Check Consistency. The consistency check willideter-
mine if the modules violate conventions of various run-time levels, or any ofithe prin-
ciples below.

Check of functional correctness must be performed manually.

The completed CFC chart can be saved via menu item Chart, and€lose. Likewise,
the CFC chart may be reopened and edited by clicking on Char+¥, selecting the appro-
priate chart, and clicking on Open.

Please be aware, certain limitations exist, because of memeryispace and processing
power. The limits listed in Table 5-6 are generally appli€ablexfhe limits given in Table
5-7 are relay-specific. These limits must not be exceededbecause adverse effects to
the protective functionality (e.g. slower trip times)avouldgesult.

Table 5-6 Maximum Number of Charts and4nputs

Limit Description Limit Comment

Total number of all CFC charts forall"™|a32
processing areas

Allowable number of CFC chartsina™ | 16
single processing area

Total number of inputsten the left 100%) Valid for process areas:

panel for all CFC ghartg in event- PLC1_BEARB (system logic)

driven process areas PLC_BEARB (protective
functions)

Maximum number ofidifferent inputs | 50 Valid for process areas:

on the left panelfforall CFC charts in PLC1_BEARB (system logic)

event:driven pr@cess areas PLC_BEARB (protective
functions)

*) Iif,agmessage is used in two charts, it counts as two.

Table 5-7 Maximum Number of Modules per Process Area for SIPROTEC® 75J61

Process Area (running level) Number of Comment
Blocks
MW_BEARB (Meter processing) <100
PLC1_BEARB (Slow PLC Logic) approx 30 | Depends on the type of functional
- blocks used and the number of
PLC_BEARB (Fast PLC Logic) approx 12 | connections
SFS_BEARB (Interlocking) <100

The limits are monitored by the DIGSI® 4 operating program. When 100 % of the al-
lowed memory is used, DIGSI® 4 issues a warning message. See Figure 5-36.
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Example 1 (MW):

Under Current
Set Points
(ANSI 37)

5-36

Check consistency

& Errar in internal management of link ohjects.

Figure 5-36 Warning message from DIGSI® 4 when 100 % of allowed memory is used

After acknowledgement of the warning, the register sheet CompilewnderOption -
Reports can be accessed. By scrolling, an area can be reacheddmwhich statements
are given regarding the memory usage, as a percentage of the portion reserved for
CFC. In Figure 5-37 for example, an overload of 56 % is presentedfor the run-time
level PLC_BEARB (specially noted), while the other running levels are within the al-
lowed range.

EV Protocol

:éﬁ'mp 2| check consistency | Initialize CFC charts .
~>

Flan "Set points” ... =
module "1" ..

raodule "10"

module "T1" .

module "12" .

raodule "13"

module "14" .

module "15" .

rodule "2"

module "3" ..

module "4"

raodule "5"

module "B" ...

rmodule 7"

raodule "8"

module "3" ..

H: Cycle load oftask " " js 11 percerit

H: Cycle load of task "PLC_BEARB" is 0 percent.

f\

H: Cycle load of task "SFS_BEARB" is 9 percent
Consistency errors found

CEampilerindications | (
N

Figure 5-37 Reading, the loading level for CFC—diagrams

q

The following,contains a few examples. A summary of the CFC configurations provid-
ed at theyfactory is shown in Appendix A.6.

A configuration for low-current monitoring alarm (see Figure 5-38) which can be pro-
duced using CFC, should be a first example. This element may be used to detect op-
eration without load, or to recognize open circuited conditions. By connecting mea-
stred current values with a limit function via an “OR” function, an indication may be
generated which can be used to trip a circuit breaker.

» The configuration sheet is assigned to run-time sequence MW_BEARB.

* Four function modules (3-lower-value limit modules and an OR gate), are taken
from the function module library and copied into the configuration sheet.

* In the left panel, the measurement values to be monitored (I, Iy, I, in % of the nom-
inal current) are each selected and connected with the measured value input of
each limit module function.

7SJ61 Manual
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Example 2:
Isolation Switch
Interlocking
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< A lower limit setpoint value (IL<) is linked with the setpoint inputs of 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 to the right border column at annunciation
“37—1 alarm”.

The limit value message is triggered when the preset limit value is below the setpoint
(low current) in at least one of the three phases. The hysteresis of the limit values is
fixed and need not be entered (5 % of set point plus 0.5 % absglute).

Measurement 3| FM:
la o
Lower H
|| Setpoint g
Set points £ <
37-1 S
Measurement o EM:
b g FM: FM:
Lower 8
| Setpoint |g 37-1
g G‘ alarm OUT
Set points & 2
37-1
FM:
Measurement s
3 o
I Lower H
L_| Setpoint &
H [
Set points E
37-1

Figure 5-38 Under:€urrent Monitoring as an Example of User Defined Measurement Value
Processing

Interlocking'logicg(see Figure 5-39) is to be implemented for the operation of an isolat-
ing switch usingdunction key 4. The user must take the switch position indications of
the corresponding isolation switch and the grounding switch into account. The CLOSE
and FRIR indications from the auxiliary contacts of each switch are used.

* gRunctign modules NOR (2 required), XOR, and AND are taken from the library and
copied into the working page.

» The inputs of the AND gate are increased to 7.

s¢ The CLOSE indications from the circuit breaker (CB) and from the grounding switch
(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 the inputs of the AND
function.

« Function key 4 is linked with an input of the AND function.

« The output of the AND gate is linked to the right border column at the command
“Disconnector Close”.
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Example 3 (PLC1):
Additional Logic

Function

Key 4 O
CBis or 3

CLOSED

CBis
OPEN

GSis or O
CLOSED

GSis &
OPEN
ISis
CLOSED
=1
ISis

OPEN

isconnector
Close

Door
is CLOSED

Figure 5-39 Interlocking an Disconnect Switch a
Protective Function

By using slow PLC processing, an ad %vent-driven logic condition may be con-
structed which delivers indications ing facility operating status. These indica-
tions may be passed externally via L r relays, or used as input signals for further
logical links. In the example (See,Di 5-40), the output information indication from
the circuit breaker interlo @ gic (CB TRIP) and a joint indication from all protective
element trip signals (Pr RIP) are linkedtoanew “Circuit Breaker Trip”
message. Furthermore, t ingle point indication (SP) Test Oper., which may be
coupled via a binary i is‘eéoupled with an internal reusable “Test oper.” mes-
sage.

ample of a User Defined Interlock

or ] [Circuit Breaker

| has tripped

Test Oper.

igure 5-40 Additional Logic as an Example for a PLC_1 Event-Driven Logic Condi-
tion

75J61 Manual
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5.4  Establishing a Default Display

Under normal conditions, a preset image is shown as the default display. It -
erating information and/or measured values of the protected equipment. Depending
on the relay type, a number of predefined basic displays are available. Us
and . keys, one of the displayed images may be selected (see example in the fol-
lowing figure), causing it to appear as the default display under normal ccglditions.

A 473.3A MAX 532.8A
B 479.6A MAX 538.2A

C 470.9A MAX 522.6A \
N  0.2A (b

Figure 5-41 Example of a Basic Display

7SJ61 Manual 5-39
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55 Serial Ports

Serial Port on PC

PC and Senruice
Ports of‘the,Protec-
tive Déwice

5-40

The device contains one or more serial ports — a PC-interface is integrated into the
front panel. Depending on the model ordered, a rear service port and a SCADA/port
for connection of a substation control system are integrated. Certain standards are
necessary for communication via these interfaces, which contain protection device
identification, transfer protocol, and transfer speed.

Configuration of these interfaces is performed using the DIGSI® 4 software program.
After opening the device, the user should click on Setting in thg navigation window
and double-click in the data window on Serial Ports. Next the'user should select
the specific data in the resulting dialog box (Figure 5-42). The dialeg bax contains a

varying number of tabs (depending on the capabilities of the PCand the protection de-
vice) with setting options for the interfaces.

Interface Settings

ERORIBUS FMS on device
PROFIBUS FMSanPC (47 WD Addresses

FC port on device | Service port |
Serial port on PC |

Address:

Frame:

Baud rate: ddress, frame and baud
rate are taken fram the

COM interface: device parameter set.

RQ 1 [ms]:

RQ 2 [ms]:

Settings for frame, baud rate

1 ndependent ofidevice

& Take from tah "BC portfan d

= Take f tab "Send
ake rom 1al Wpi
o L )

Figure 5-42 DIGSI® 4" Settings of the PC Interface

In the firsttab;thie user should enter the communication port of the PC (COM1, COM2,
etc.) which iS'connected to the 7SJ61 relay. Manual entry of settings for data format
andaudirate can not be entered, since these values were taken from the “PC port
on devdice” tab or the “Service port”tab (if present). In fact, many settings are
read frem DIGSI® 4 directly via the interface, and the corresponding setting fields are
made inaccessible (see Figure 5-42). On the other hand, for those settings that must
be entered by the user, the option Independent of device should be selected.

The settings RQ 1 and RQ 2 are intended for Siemens use only. Please do not modify
these settings.

Settings for link addresses and maximum message gap appear in the PC port on
device and Service port tab next to the settings for data format and transfer
speed (example Figure 5-43).

7SJ61 Manual
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Interface Settings
Serial portan PC | PROFIBUS FMS an PC | D Addresses |
FC port on device | Setvice port I PROFIBUS FMS on device
Address
Frame & Efven)1 -
Baud rate: lm

Mex. telegram gap: 0..50 0 [“100 ms]

—Access authatization at interface far J : @

¥ Changing setings ¥ st and diagnostics

= ele steteiafifitier optic cannection

€ Light o € Light OFF

e N

Figure 5-43 DIGSI® 4, Settings for the PG .Port omdevice

For the IEC communication, each@SIPROTEC® device must have a unique IEC ad-
dress assigned to it. There is a tatal 0fi254 IEC addresses available. Select an address
from the pull-down menu Address. Only the addresses which are within the current
address range and have nof'yetbeen issued are displayed.

The setting for the maximum/ telegram gap is only applicable when the device is to
communicate using‘a madem via service port. A gap is the maximum allowable time
duration of interryptedhtransmission within one telegram transmission. Transfer gaps
are created when using medems with data compression, error correction, and baud
rate differencesg#For,good data transmission between modems, a setting of 7.0 sec
is recommended. #/of poor connections, this value should be increased.

Large values slow down communications in case of errors. When using a direct PC
connection, Maxs message gaps may be setto 0.0 sec.

Note;

Do notuse front port for modem communication!

Other Inteffaces

7SJ61 Manual
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Enter specific settings and addresses to identify devices in the other tabs, or check the
preset values.

Device addresses are used by the system to identify each device and must be unique
throughout the system. Detailed instructions for setting the interfaces are available in
the “DIGSI® 4 Communications” manual.

If the user desires to expand or modify interfaces later, refer to the modification instruc-
tions for the interfaces, and if necessary for the hardware, see also instructions in Sec-
tion 8.1.3 of this document.
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Profibus FMS
Connection

Signal Idle State

Reading and Modi-
fying Interface Set-
tings at the Device

5-42

For a Profibus FMS connection 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 of the
signal idle state is accomplished in the tab for the interface settings (see Figure 5-44).

Interface Settings

Serial porton PCl PROFIBUS FMS on PC | YD Addresses I PC port on device | Service port [ECEDB70-5-103 |
Address

Frame

Baud rate:

Mex. telegram gap: 0..50

Measured value transmission: Private -
DPI-Transmissian with interm. pos. 00 and 11 (v4) j

™ Expanded fault record channels

—Access authorization at interface for

= Ehanams setings = Testand disgnestics

~ldle state of fiber optic connection

£ LightON & Light OFF

OK | Q\GS\»DE\ACQ' Am Abbrachen | Hilfe

Figure 5-44  Settings for anfOptical Interface

Reading and partial madificatien of the most important interface settings is possible,
using the operator interface at the device itself. The user may access the setting page
for the interface viasMAINMENU through Settings - Setup/Extras - Serial

Ports.

Under the menutitle SERIAL PORTS, the user will find Front Port, System Port, and
Service Rort,’and selections may be made using the | ¥ navigation button. By pressing
the B butten, thersub-menu for a particular interface can be accessed. The display
and thefability 10" change settings directly at the device are the same at both the front
and sefvice interfaces. Figure 5-45 shows the operator interface, as an example.

FRONT PORT 01/04

Phys.Addr. E 1

Baudrate B
Parity 8E1 (DIG
Gaps 0.0

Figure 5-45 Reading and Setting the Front DIGSI Port at the Device Controls

The SCADA interface data may be displayed at the device, but can only be modified

by DIGSI® 4.
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5.6 Date and Time Stamping

events (e.g. operations or error messages, or limit violations). The followi

Integrated date and time stamping allows for the exact evaluation of sequ
cloek set-
tings are available:

 Internal RTC clock (Real Time Clock),

« External synchronization sources (DCF, IRIG B, SyncBox, IEC 608703-103,
PROFIBUS),

» External minute impulses via binary input. \%
o Note: ®

The device is delivered from the factory with the internal"RIC clock selected as the
time source, independent of whether the device is equipped with a SCADA interface
or not.

Time Synchroniza- Settings for time synchronization may & f@IGSI(@ 4 under Settings -
tion Time synchronization (Figure 5-46):

# Mazking |0 [Configuration b atris)
W Drefault Display

3"’1 Control Display

iEcre

E@ Power System Data 1

E Setting Group &

ﬁ Setting Group B

ﬁ Setting Group C

ﬁ Setting Group D

@ Change Group

&% Ozcillographic Fault Records

General Device Settings

e Synchronization
? Serial Ports
g Pasgwonds
abe. | snguage

Figure 5-46  Setting Window inDIGSI® 4

To open the Time Synchronization & Format window, the user should double-
¢ click on Time Synchronization. See Figure 5-47.

7SJ61 Manual 5-43
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5-44

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 Dialog Window for Time Synchronization and Formatjin DIGSI® 4

Here the user may select the time standard for intérnal time stamping by selecting
from the following modes:

Table 5-8 Operating Modes for Time Tracking

# Operating Mode Explanations

1 |Internal Internal synehronization using RTC (pre-set)

2 |IEC 60870-5-103 External syfichronization using SCADA interface
(IEC 60870-5-103)

PROFIBUS FMS External synchronization using PROFIBUS interface

IRIG B Time signaly External synchronization using IRIG B

DCF77 Time signal wExternal synchronization using DCF 77

ol | M| W

SIMEAS Timé signal External synchronization using SIMEAS Sync. Box
Sync. 4Box

7 |Pulse (via“binary External synchronization with pulse via binary input
input

ThesRTC runs, even when the auxiliary voltage is absent, by means of an internal bat-
tery. During the devices powering up, or if the auxiliary voltage drops, this RTC is the
synchrenization source for the internal clock, independent of operating mode selected.

In “Internal” mode, the system time is controlled using only the RTC as the synchroni-
zation source. It may be set manually. The procedure for manual date/time setting 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 control system, the option IEC-60870—
5-103 or PROFIBUS FMS must be selected (Figure 5-47).

When using radio clock signals, the user must take into account that it can take up to
three minutes after device startup or restored reception for the received time signal to
be decoded. The internal clock is not resynchronized until then.

7SJ61 Manual
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Synchronization
Offset

Annunciation Due
to Missing Syn-
chronization

Changing the Syn-
chronization Mode

Operating Messag-
es from the Timing
System

TiimeFormat

7SJ61 Manual
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With IRIG B, the year must be set manually, because this standard does not include
a year value. Note: If a year number less than “91” is selected by mistake, the year
“91” will be set upon first synchronization.

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 devicetime will
be set to 00 seconds of the current minute. Because this signal is not monitored, each
pulse has a direct effect on the internal clock.

The “Synchronization Offset” (0ffset) setting allows corrélatiofof the time signal re-
ceived from the radio clock to local time (time zone). The maximum settable offset is
+ 23 h 59 min = £1439 min.

The tolerance time (Error Time/Fault indicationyafter) for time synchroni-
zation fault indicates how long cyclical synchronizationumay be absent until an alarm
is given.

External or internal synchronization normally"@ecurs every minute. (An exception is
synchronization using a pulse via binary inputsibecause the signals may arrive several
minutes apart.) The setting for the toleranee timeé must, therefore, always be at least
two minutes. Under poor radio clock reception, conditions, the user may delay the trig-
ger of the “fault” status condition evenenger.

When changing synchronization.modey the hardware will re-synchronize to the new
source within one second. This,catises breakdown of cyclical synchronization, and the
internal clock will be disrupted #—jas at startup — until the new synchronization source
takes over.

After modification teithedsynchronization offset in the time signal/operating mode, or
when changing year in'lRIG B, the cyclical synchronization is not lost, but there is a
jump. To call attentiomto this, the time value causing a jump is reported with “Time
interruption’ ON%— without the synchronization offset, and subsequently with
“Time interruption OFF” — with the synchronization offset.

After the“Tiime*interruption ON” message, the user must take into account that
the clagk willjump. This message is issued under the following circumstances:

— Ifassynchronization interruption lasts longer than the monitoring interval mentioned
abave, or as mentioned above, if the operating mode is changed;

= Ifia'time jump is anticipated. The time value of the message is shown without the
jump.

The message “Time interruption OFF”is triggered:

— When the synchronization is re-established (e.g., after a break in reception by the
radio clock);

— Directly after a time jump. The time value of the message contains the time differ-
ential caused by the jump, in contrast to the previous “Time interruption ON”
message, thus allowing determination of the jump interval.

The time display may be set using either the European format (DD.MM.YY) or the US
format (MM/DD/YY).
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L 4

This chapter describes the numerous functions available t?‘%OTEC® 7SJ61
relay. The setting options for each function are defined, inM ructions for re-

porting setting values and formulas where required.

6.1 General 6-3
6.2 Overcurrent Protection (50, 50N, 51, 6-16
6.3 Dynamic Cold Load Pick-Up Functi , 50Nc, 51Nc) 6-38

6.4 Inrush Restraint 6-43
6.5 Sensitive Ground Fault ONs, 51Ns) 6-47
6.6 Negative Sequence P 6-52
6.7 Motor Starting Protection 6-60
6.8 Thermal Overload &on (49) 6-65
6.9 Start InhibitfonMotars (66/68) 6-72
6.10 Breaker F Protection (50BF) 6-77
6.11 0sing System (79M) 6-82
6.12 6-94
6.13 unctions 6-95
6.14 n Function Logic 6-107
6. uxiliary Functions 6-112

b reaker Control 6-119

Q>®
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Regionalization The SIPROTEC® 7SJ61 devices are offered in regional versions. The prepared func-
tions are adapted to the technical requirements of the regions. The user should pur-
chase only the functional scope that is needed. O

Table 6-1 Regionalization O

Function Region DE Region Worldwide Region US
Germany Worldwide USA

Language German English

Frequency 50 Hz 50 Hz / 60 Hz

Default 50 Hz

Unit of distance given by | km km / Miles

Fault Locator Default km
Disk-emulation for reset - only for X
characteristics of inverse Curves

time-overcurrent
elements (emulation of
(electromechanical
elements)

Characteristic curves for
inverse time-overcurrent

elements
IEC Curves X & X -

Default IEC
Characteristic
Curves
ANSI Curves X X
Automatic — _
Reclosing
L 4
Automatic Re i - X X
with zone seguenci
coordin
Legen
(X ctable Option
%\ ction not available for this region
L 4
6-2 7SJ61 Manual
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6.1 General

A few seconds after the device is powered up, the default display will appearshewing
measured values by the 7SJ61 protective relay.

The settings associated with the various device functions may be modified Using the
controls on the front panel of the device or by using the operator interface in DIGSI® 4
in conjunction with a personal computer. Password No. 5 is required to medify individ-
ual settings.

From the Select the MAIN MENU by pressing the MENU key. Using the 1‘ key, select Settings,

B —]
DeviceFront E ;D and then press the P key to navigate to the SETTINGSdisplay (see Figure 6-1).
In the SETTINGS display, use the |¥ key to select theddesired'function, and then use
the [ key to navigate to that function (e.g., use the, ¥ Kkey,to select the P. System
Data1 function, and then use the B key to navigate toithe’ P. SYSTEM DATA1display,
as shown in Figure 6-2.
In general, an item number appears in the menu, listio the right of each selection. Nav-
igation can be accomplished using the,iteminumber in place of the A and ¥ keys.
This feature is particularly helpful in largeymenus’(e.g., setting lists). Based on the ex-
ample above, from the MAIN MENU, the SETTINGS display can be accessed by press-
ing ' 4 on the keypad, and then the,P®8YSTEM DATA1 display can be accessed by
pressing 0 |3 on the keypad.
MAIN MENU_ _ o ® Qf /95
¥ ||Annunciation [+> 1
Measurement 4—> 2
Control —> 3
>
Test/Diagnose, —> 5
Figure®-1 “Example of Navigation From The Front Control Panel
Each setting contains a four-digit address number followed by the setting title as
shewn'in Figure 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)
or humerical (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
7SJ61 Manual 6-3
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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.

e

Note:
The factory default password is 000000.

Text Values

Numerical Values
(including )

Confirmation

6-4

A text setting may be modified using the [A and ¥ keys to select/ong of two or more
options.

A numerical setting may be modified by overwriting thefcurrent value using the numer-
ical keypad. See Figure 6-3. A value of “infinity” may be,entered by pressing the dec-
imal key twice. The “e0”-symbol will appear in the display:

If the number entered is not within allowable{imits, the/maximum or minimum allow-
able value will appear in the lower portion of the,display. To enter a new, allowable val-
ue, the ENTER key should be pressed again.

Note that measured values and limit valdes must be entered in secondary quantities
when using the front control panel of the device.

Any modification to a setting valug mustibe confirmed by pressing the ENTER key. A
blinking asterisk is an indicatiomthat,setting modification mode is still open. Other
modifications can be madg_ to settings, even in sub-menus (if present), as long as set-
ting modification mode ig, stilhopen. The actual modification of settings occurs once
setting modification modeis,closed (see below, “Exiting the Setting Modification
Mode").

P.SYSTEM DATA1 02/16 Example for numerical setting:
¥ ||02024Vnom“PRIMARY ENTER
E12y,00kV
PW Settings? Enter password No. 5 and confirm with
S ENTER
3,212% PRIMARY " 1;, __00—| 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\4réomooli‘<IT/IMARY cates setting modification mode is still
: open.

Figure 6-3  Example of Setting Modification Using the Front Control Panel

7SJ61 Manual
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Exiting the Setting
Modification Mode

From PC with DI
®
DIGSI*® 4

7SJ61 Manual
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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 reentering the password.

If an attempt is made to exit setting modification mode using the [« key ordghe MEN key;,
the message Are you sure? will be displayed followed by the sesponses Yes, No,
and Escape (see Figure 6-4). If the response Yes is selected, modification of settings
can be confirmed by pressing the ENTER key. To cancel pending'modifications to settings
and exit setting modification mode, the response No must/be,selected. Press the b
key until the response No is highlighted. Press the ENTER(key t@*confirm and exit. In-
correct entries may be retracted in this manner. To remain insthe setting modification
mode, press the B key until the response Escapeuis highlighted. Press the ENTER key
to confirm, and the user can remain in setting modificatiea’mode without downloading
modifications .

Are you sure? ,
EBYes No Escape extlg
Settings are ok >

EcContinue WER

Figure 6-4  Ending Setting Modification Mode Using the Front Control Panel

Using DIGSI® 4't6 modify settings.

To select a function, the user should double-click on Settings, and then double-click
on the désiredssetting function (e.g., Power System Data 1 is selected by double-
clicking Settings, and then double-clicking Power System Data 1 as illustrated
in Riguree:5).
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4 DIGSI - SIPROTEC 7563 / Folder / 75633 V4.0/75J633 V04.00.18

File Edit Insett Device Wiew Option: “Window Help

23| o Eee] 2lmE] )]s nifin a2
[® SIPROTEC 7563 / Folder / 75J633 V4.0/75J633 vo4.00.18  [Hi[=] [E3
=8 E§ Orline Select function

2 Settings (1B Device Configuration

Cantral o #Masking 140 [Configuration b atrix]

Annunciation 'ém Default Display

- Mea.suremer?t @ Control Display
Ozcillographic Records :_tj CFC

L Test

=¥ Power System Data 1
ﬁ Setting Group A

ﬁ Setting Group B

ﬁ Setting Group C

ﬁ Setting Group D

@ Change Group

&% Oscillographic Fault Records
@ General Device Settings
@ Time Synchronization

? Serial Portz

“ay Passwords

abe.. | anguage

Figure 6-5  Navigating Using DIGSI® 4 — Example

A dialog box associated with the selected fun
Data 1 function is selected, the dialog box sh
tion contains many settings, the dialog
ation, the user can select individual wi
box (e.g., In Figure 6-6, tabs exist for

is ayed (e.g.,ifPower System
Figure 6-6 will appear). If a func-
lude multiple windows. In this situ-
ia tabs located at the top of the dialog
ystem,CT’s, VT’s, and Breaker).

Power System Data 1

Power Spstern | CT's ¥T's

Customize:
Ma. Value
0z0z2 12.00 kY
0203 @ 120%
0208 i = 0 Open-Defta-WT 173
0213 “an, ¥hn, Yeon

Ewmart | [Erapt | Ahbout |

ok | 2151 > Deviel Cancel | Help |

Figure 6-6  Power System Data Dialog Box in DIGSI® 4 — Example

The left column of the dialog box (identified as the No. column) contains the four-digit
address number of the setting. The middle column of the dialog box (identified as the
Settings column) contains the title of the setting, and the right column of the dialog
box (identified as the Value column) contains the current value of the setting in text

75J61 Manual
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Text Values

Numerical Values
(including )

Primary or
Secondary Values

L 4

dditional Settings

75J61 Manual
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or numerical format. When the mouse cursor is positioned over a numerical field ind¢he
Value column, the allowable range is shown.

To modify a setting, the user must click on the setting value which is displaye@
Value column.

When a text setting value is selected, a pull-down menu of possible setting options is
displayed. To modify the setting, the user simply clicks on the desired opti%r:. The pull-
down menu closes, and the new setting value appears in the Value column.

N@ing the number
int). A value of “infinit y”

odification is con-
tting to modify.

When a numerical setting value is selected, the setting is
keys, if applicable, with a decimal comma (not a decimal
may be entered by pressing the small o key twice. The
firmed by clicking on Apply, or the user may select afieth
If the value entered is outside the allowable range,%ge block appears on the
screen describing the error and displaying the able range of values. To ac-

knowledge the message, the user should click and'the original value reappears.
A new entry can be made or another settin e'‘¢an be modified.

Setting values can be entered and disp rimary terms or secondary terms, as
desired. DIGSI® 4 automatically he conversions based on the settings en-

tered for the transformer data a n ratios.
To switch between primary val econdary values:
Q Click on Options in the r, as shown in Figure 6-7.

Qa Click on the desire .

V4.0 Var/75J631 V04.00.18
(eIl Yindow  Help

Ctt{+Al+E |

e onfiguration
#Mas ing 1/0 [Configuration b atrix]
%m Drefault Dizplay
@ Control Dizplay
ZElcre

ﬂg Power System Data 1
ﬁ Setting Group A
ﬁ Setting Group B
ﬁ Setting Group C
ﬁ Setting Group D
@ Change Group
&% Oscillographic Fault Records
@ General Device Settings

Time Synchronization

? Serial Portz
“ay Passwords
abe. | anguage

Fepresents setting values as primary values. [750631 [w04.00.18 |E'E|COM1 |3&40r /

Figure 6-7  Selection of Primary or Secondary Value Entry — Example

Those settings that are modified only in special cases are typically hidden. They may
be made visible by checking on Display Additional Settings.
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Confirmation

Exiting the Setting
Modification Mode

Each entry may be confirmed by clicking Apply. Valid values are accepted automat-
ically when another field is selected.

The final acceptance of a modified setting takes place once setting modification mode
is exited (see below “Exiting the Setting Modification Mode”).

The dialog box may be closed by clicking OK. Once closed, another function maybe
selected for setting modification, or the user can exit setting modification mode.

In order to transfer the modified setting values to the relay, the user sheuld click on
DIGSI -, Device. The user will be prompted for Password No. 5. Aftesfentering the
password and confirming with OK, data is transferred to the relay where modifications
become effective.

6.1.1 Power System Data 1

Polarity of Current
Transformers

6-8

The device requires certain basic data regardingytheprotected equipment, so that the
device will be compatible with its desired.application, Phase sequence data, nominal
system frequency data, CT&PT ratios andyth@inphysical connections, as well as,
breaker operating times and minimum‘edrrenthresholds are selected in the Power
System Data 1 display.

To modify these settings from the frent ofthe device, the user should press the MENUkey
and wait for the MAIN MENU to appear..From the MAIN MENU, the user should use the
V key to select Settingsgand then use the B key to navigate to the SETTINGS
display. To obtain the P.System Data1 display, the user should use the '¥ key to
select P.System Datal imithe SETTINGS display, and then press the R key.

To modify settings associatéehwith Power System Data 1 using DIGSI® 4, the user
should double-click Settings, and then Power System Data 1, and the desired
selection options will be(displayed.

At address 0209, CT=Starpoint, the polarity of the wye-connected current trans-
formers is specified¥(see Figure 6-8 for options). Modifying this setting also results in
a polarity féversal of the ground current inputs Iy or Iys.

Busbar
i —In
J — :Q 49494 's
4 4 4 Ic g4 q <
- - -
g < < | | Ia
= A—1 — ¢ :B
c
Line Line
Address 0201 = Address 0201=
towards Line towards Busbhar

Figure 6-8  Current Transformer Polarity
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CT’s Nominal Val-
ues

CT’s Ratios

Phase Rotation

7SJ61 Manual
C53000-G1140-C118-1

At addresses 0204 CT PRIMARY and 0205 CT SECONDARY, information is entered
regarding the primary and secondary ampere ratings of the current transformersglt is
important to note that the primary ampere rating of the current transformers is based
on the actual tapped connection of the current transformers’ secondary windingy(i.e-
for a 1200/5 ampere multi-ratio current transformer connected at a 600/5 ampere tap,
the user should enter a value of 600 for CT PRIMARY and a value of 5 foRGT#SEC -
ONDARY). It is also important to ensure that the rated secondary current of the current
transformer matches the rated current of the device, otherwise the device will incor-
rectly calculate primary amperes.

Data describing the connection of the current transformers istentered at addresses
0207 and 0208.

Address 0207 corresponds to the factor by which the groufad eurrent (Iy) must be ad-
justed relative to the phase current.

« When the secondary ground current corresponds toithe residual current of three
wye-connected current transformers (Appendix Seetion A.3, Figure A-8), Address
0207 is setto 1.

« When the ground current is obtained from an independent neutral current trans-
former (Appendix Section A.3, Figure A;10)paddress 0207 is then set equal to the
ratio of the neutral current transformenryatio to the phase current transformer ratio.

Example:

Phase current transformer 500A/5 A
Neutral current transformer 3300 A/5 A

300/5

Address 0207 = m

= 0.600

Address 0208 corresponds to the factor by which the sensitive ground current (Iys)
must be adjusted relative to the phase current.

« In modelsgwith ‘sensitive ground current detection where an independent current
trangformer is‘used to supply Ins (Appendix Section A3, Figures A-11 and A-12),
address, 0208is set equal to the ratio of the neutral current transformer ratio to the
phase current transformer ratio.

Example:

Phase current transformer 500 A/5 A
Neutral current transformer 60 A/1 A

Adaptation for sensitive ground current detection:

_ 60/1 _
Address 0208 = 500/5 - 0.600

Address 0209 PHASE SEQ. is used to establish phase rotation. The default phase
sequence is “abc”. For systems that use a phase sequence of “acb”, address 0209
should be set accordingly. A temporary reversal of rotation is also possible using bi-
nary inputs (see Section 6.12).
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Trip and Close
Command Duration

Current Flow Moni-
toring

Nominal Frequency

6.1.1.1 Settings

Address 0210 Tmin TRIP CMD is used to set the minimum time the tripping contacts
will remain closed. This setting applies to all protective functions that initiate tripping.

Address 0211 Tmax CLOSE CMD is used to set the maximum time the closing con-
tacts will remain closed. This setting applies to the integrated reclosing function and
must be long enough to allow the circuit breaker contacts to reliably engage. Aniex-
cessive duration causes no problem since the closing command is interrupted in the
event another trip is initiated by a protective function.

Address 0212 BkrClosed I MIN corresponds to the threshold valué of the integrat-
ed current flow monitoring system. This setting is used by severalprote€tive functions
(e.g., breaker failure protection, overload protection, and restart blocksfor motors). If
the threshold value set at address 0212 is exceeded, the circuitoreaker Is considered
closed.

The threshold value setting applies to all three phases, and,takes'precedence over all
other protective functions.

With regard to breaker failure protection, the thresholdWalue must be set at a level be-
low the minimum fault current for which breaker faillire pretection must operate. On
the other hand, the current threshold should not be set mere sensitive than necessary
to avoid extended resetting times on transientighenomena of the current transformers
after interruption of high short—circuit currents. A setting of 10% below the minimum
fault current for which breaker failure protectionsmust operate is recommended.

When using the device for motor protectian, overload protection, and restart blocking;
the protective relay can distinguish between‘@running motor and a stopped motor, as
well as take into account the varyingsmotegcool-down behavior. Under this application,
the set value must be lower than the/minimum no-load current of the motor.

Address 0214 Rated Frieguency corresponds to the frequency at which the protect-
ed equipment operate. The setting is dependent on the model number of the relay pur-
chased, and must be in_accerdance with the nominal frequency of the power system.

In the list below, the setting ranges and default setting values for the pickup currents
are for aideyvice,with a nominal current rating Iy =5 A. For a nominal current rating Iy
=1 A, divideithe Setting Options values and Default Setting values by 5. Consider the
currentdransformer ratios when setting the device with primary values.

Addr.

Setting

Setting Options Default Setting Comment

201 | CT Starpoint

towards Line towards Line

towards Busbar

Location of CT starpoint

204 CT PRIMARY 10 ~ 50000 A 100 A CT Rated Primary Current
205 | CTSECONDARY 1A 5 Al) CT Rated Secondary Current
5A
207 4CTWN /CT Ph 0.010 ~ 1.000 1.000 Neutral CT to Phase CT conversion
factor
208), “I"CT Ns/ CT Ph 0.001 ~ 1.000 1.000 Neutral Iyg CT to Phase CT conver-

sion factor

6-10
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Addr. Setting Setting Options Default Setting Comment
209 PHASE SEQ. ABC ABC Phase sequence
ACB
210 | TMin TRIP CMD 0.01~32.00s 0.15s Minimum Trip Command Duration
211 TMax CLOSE CMD 0.01 ~32.00s 1.00s Maximum Close CommandiRdration
212 Bkr Closed | MIN 0.20~5.00 A 0.20 Al) Closed Breaker Min. Current
Threshold
214 Rated Frequency 50 Hz 60 Hz) Nominal freqlieney:
60 Hz
1) depending of the ordering code, please refer to Table 6-1
6.1.1.2 Information
F# LCD-Text Comment
5145 | >Reverse Rot. Activation of Reverse RotatingfField Proecessing
5147 | Rotation ABC Rotating Field ABC
5148 | Rotation ACB Rotating Field ACB
6.1.2 Setting Groups

Purpose of Setting
Groups

Copying Setting
Groups

7SJ61 Manual
C53000-G1140-C118-1

A setting group issnothiflg more than a collection of setting values to be used for a par-
ticular application. Intthe 78J61 relay, four independent setting groups (A ~ D) are pos-
sible. The user ganiswiteh back and fourth between setting groups locally, via binary
inputs (if so configured), via the operator or service interface using a personal comput-
er, or via thg'system'interface.

A settinggroup,includes the setting values for all functions that have been selected as
Enabled during configuration (see Chapter 5). While setting values may vary among
thexfoursetting groups, the selected functions of each setting group remain the same.

Mualtiple'sétting groups allows a specific relay to be used for more than one application.
While all setting groups are stored in the relay, only one setting group may be active
at awgiven time.

If /multiple setting groups are not required, Group A is the default selection, and the
following paragraph is not applicable.

If multiple setting groups are desired, address 0103 Grp Chge OPTION must be set
to Enabled in the relay configuration. Refer to chapter 5.

In most cases, only a few settings will vary from setting group to setting group. For this
reason, an option exists to copy stored setting values from one setting group to anoth-
er setting group using DIGSI® 4:

To copy the setting values from setting group to another setting group, the user should
highlight the setting group in the list whose setting values are to be copied. Next, the
user should go to the menu bar, click on Edit and select Copy (see Figure 6-9).
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£ DIGSI - SIPROTEC 7si63 / Folder 7 75633 ¥4.0/75J633 V04.00.18

File | Edit Inzert Device “iew Option: Window Help
Wi w2

Copy Ctrl+C

i [

Faste (St 3 V4. 0/75J633 v04.00.18 =]
[Ielete Del Eelect function

— [l Device Configuration

e b= Mazking 1/0 [Configuration b atrix)

Reset A Default Dizplay

Export... Cantrol Dizplay

Whech Properties... Sl et

5 Power Syztemn Data 1
OpenObject .. Chrl+l+0 -a tting Group
~ i Demand n-Eif Settfng Group B
-3 WA MindMax ﬂ Setting Group C
-5 P.E, Pawer Factar, o) Setting Group D
-39 MinMax Demand £ Change Group
4 Others = Dszcilographic Fault Records
lé!ﬁ Thermnal Meter @ General Device Settings
34, User Defined £ Time Synchronization
34 Energy ? Serial Ports
5% Set Points (Measu vI 2y Passwords
3

| abe.. | anguage

-

Figure 6-9  Copying a Setting Group in

The next step is to highlight the n
values should be copied. The
Paste. A confirmation boy

ting group in the list into which the setting
go to the menu bar, click on Edit and select
(see Figure 6-10). Select Yes to copy the set-

ting values.

o Note:

l All existing setting he setting group that has been copied to will be overwrit-
ten. An inadvirte copy, operation can be reversed by closing and reopening the
DIGSI® 4 sessi i t saving changes.

o you want bo insert data from another zettings group?

\ _ e |

ure 6-10 DIGSI® 4: Confirmation before Copying a Setting Group

4  Setting groups may be copied more easily using the “Drag & Drop” feature. To use the
“Drag & Drop” feature, the name of the setting group in the list whose setting values
are to be copied should be highlighted. Holding down the left mouse button, the cursor
can then be dragged to the name of the setting group into which the setting values are
to be copied.
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After copying setting groups, it is only necessary to modify those setting values that
are to be set differently.

Restoring Factory The factory settings may be restored for a modified setting group. To restare factery

Settings settings to a setting group, the name of the setting group whose settings are to be re-
stored should be highlighted. Next, the user should select the menu option Edit and
then click on Reset. A confirmation box appears, and the user should click on Yes to
confirm restoration of factory settings.

o Note:

l All setting values in the setting group being restored to fa€tory, settings will be over-
written. An inadvertent reset operation can be reversed by ¢losing and reopening the
DIGSI® 4 session without saving changes.

Switching between The procedure to switch from one setting group'to anether during operations is de-
Setting Groups scribed in Sub-section 7.2.2. The option of switchig between several setting groups
externally via binary inputs is described in Subseetion 8.1.2.

Addr. Setting Setting options Default"Setting Comment

301 ACTIVE GROUP Group A Parametergroup A | Active is
Group B
Group C
Group D

302 CHANGE to Group A Parameter group A | Activation
Group B
Group C
Group D
Binary input
Via protogol

6.1.2.1 Information

F # LCD-Text Comment
7 >Set Group Bit0 >Parameter group selection (Select Bit 0)
8 >Set Group Bitl >Parameter group selection (Select Bit 1)

6.1.3 Power System Data 2

General protective data (P.SYSTEM DATAZ2) includes settings associated with all
functions rather than a specific protective or monitoring function. In contrast to the
P.SYSTEM DATA1 as discussed in Sub-section 6.1.1, these settings can be changed
over with the setting groups. To modify these settings, the user should select SET -
TINGS menu option Group A (setting group A), and then P.System Data2.

The other setting groups are Group B, Group C, and Group D, as described in
Subsection 6.1.2.

7SJ61 Manual 6-13
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Definition of nomi-
nal rated values

Recognition of
Running Condition
(only for motors)

6.1.3.1 Settings

At address 1102 I PRIMARY OP., the nominal current (phase) of the protected
equipment is entered. (e.g., motors). This value do not effect pickup settings. They are
generally used to show values in reference to full scale. For example, if a CT ratio of
600/5 is selected and the full load current of a motor is 550 amps, a value of 550 amps
should be entered for PRIMARY OPERATING CURRENT if monitoring in referenge to
full load current is desired. 550 amps are now displayed as 100 % in the percentage
metering display. (Subsection 6.1.1).

Address 1107 I MOTOR START, is used for motor protection applications and corre-
sponds to the minimum starting current of the protected motor. The current setting en-
tered at address 1107 enables the device to determine if the proteéted métor is in
start-up mode, thus allowing the device to properly perform the start-upstime monitor-
ing and overload protection functions.

In determining the setting for address 1107, the following shotild be considered:

« Asetting must be selected that is lower than the actualimotegstart-up current under
all load and voltage conditions.

« Because the thermal cure of the overload protection. is“frozen” (held constant) dur-
ing motor start-up, the setting must be high en@ugh torallow operation of the over-
load protection at higher load current levels.

In the list below, the setting rangesand default setting values are for a device with a
nominal current rating Iy = 5 A. Gongider, the current transformer ratios when setting
the device with primary valués

For a nominal current rating, Iy~ 1 A:

— For the pickup current (IhMOTOR START) , divide the Setting Options values and
default setting valuesihy 5:

— For the Ground resistance and reactance ratios, multiply Setting Range and Setting
Increments by 5!

Addr. Setting Settin@ Options Default Setting Comments

1102 || PRIMARY OP. 10 ~ 50;000°A 100 A Nominal operating current of primary
equipment

1107 |1 MOTOR START | 3.00~50.00 A 12.50 A1) Motor start-up current

6.1.3.2 Information

1y dépending of the ordering code

F# LCD-Text Comment
533 1A = Primary interrupted current Phase A
534 IB& Primary interrupted current Phase B
535 IC= Primary interrupted current Phase C

501 Device Pickup

Pickup (protection)

511 Device Trip

device trip (general)

126 Prot ON/OFF

Protection On/Off (IEC60870-5-103)

6-14
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F# LCD-Text Comment
561 Man.Clos.Detect Manual Close Detection (Impulse)
356 > Manual Close Manual Close O
2720 | > Enable ANSI#-2 > Enable 50/67-(N)-2 (override 79 blk) O
4601 |>52-a contact is open if breaker is open
4602 |>52-b contact is open if breaker is closed P
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6.2 Overcurrent Protection (50, 50N, 51, 51N)

General Time-overcurrent protection is the main protective function of the 7SJ61 relay. It may
be enabled or disabled for phase or ground faults, and may be configured with vafious
time-overcurrent characteristic curves.

There are four definite time (Instantaneous elements with optional timers) and two in-
verse time-overcurrent elements in the device. The definite time elements include two
phase elements and two ground elements. The definite time (Instantangeus) phase el-
ements are designated 50-2 and 50-1, whereas the definite time,(Instantaneous)
ground elements are designated 50N-2 and 50N-1. The inverse timeelements include
a phase element designated as 51 and a ground element desigpated as 51N.

All overcurrent elements, inverse and definite time, enabled in the device may be
blocked via an external signal to the binary inputs of the deviceyRemoval of the exter-
nal signal to the binary input will re-enable these elementSNAlso} a feature described
as Manual Close Mode can be configured to improve fatiliclearing times associated
with Switch-on-to-Fault Conditions. Under this situatién, the time delay may be by-
passed for one of the three time-overcurrent phasgselements and one of the three
time-overcurrent ground elements via an impulse(fromthe external control switch,
thus resulting in high speed tripping. This impuls,is prelonged by a period of 300 ms.
The phase and ground elements utilized for high speed tripping in this situation are
selected at addresses 1213 and 1313 respeetively.

Pickup and delay settings may be quicklyadjusted to system requirements via Cold
Load Pickup function (see Section 6.3).

Tripping by the 50-1, 51, 50N-1, and%$1N“elements may be blocked for inrush condi-
tions by utilizing the inrush restraintfeattre (see Section 6.4).

6.2.1 Description of Instantaneous ©vercurrent Protection

6.2.1.1 Definite Time, Instantaneo@s Owvercurrent Protection (50, 50N)

The 50-2:and®®0N-2 overcurrent elements, phase and ground currents are compared
separately with the pickup values of the 50-2 and 50N-2 relay elements. Currents
above. theypickup values are detected and recorded within the protective relay. After
the usersconfigured time delay has elapsed, a trip signal is issued.

Figureé™6-11 shows the logic diagram for the 50-2 and 50N-2 protection.

The 50-1 and 50N-1 overcurrent elements, phase and ground currents are compared
separately with the pickup values of the 50-1 and 50N-1 relay elements. Currents
above the pickup values are detected and recorded within the protective relay. After
the user-configured time delay has elapsed, a trip signal is issued.

If the inrush restraint feature is enabled (see Section 6.4), and an inrush condition ex-
ist, no tripping takes place, but a message is recorded and displayed indicating when
the overcurrent element time delay elapses.

Different messages are recorded and displayed appear depending on whether tripping
takes place or the time delay expires without tripping.
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The dropout value of the definite time, time-overcurrent elements is roughly equadto

95 % of the pickup value for currents greater than or equal to 30 % of the nomi
rent of the device.

Figure 6-12 shows the logic diagram for the 50-1 and 50N-1 protection. Q

Pickup and delay settings for the 50-1, 50-2, 50N-1, and 50N-2 elements
dividually programmed.

ein-

75J61 Manual
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[1213] MANUAL CLOSE |

| Inactive
'51 inst.
e 1'50-1 inst.
\5—'70-2 inst.
B
E— = — — = — - - - - =
|[aqs0-2_PU — F# 1800 |
| ] or 50-2 picked up |
| |
| : |
|
| A
| Ls
o Le
L
[ 7950-2Block
F# 1721 or
>BLOCK 50-2
Int. 79 On >—
F# 2720 or
>Enable ANSI#-2
1214] 50-2 active] Sg#zlgfz -
| yith 79 Active (50-2 Blocked )
1= A.lwavs
F# 1704 F# 1752
W >BLK 50551 (50/51 PH BLK )
[1201] FCT 50/51 |
; oFF F# 1751
. L (50/51 PH OFF )
ON
[1313] MANUALCLOSEMOD,
, Inactive
' 51N inst.
G | 50N-1 _inst
50N-2 ins
—————————— TF#HIB31 T T 7
(50N-2 picked up) |
|
4\—@ F#1833
[1303[50N-2 | or LGoN2TRIP |
0 T |
— F#1832 |
| __ ___Ground Measurement On/off _—_— \2ON-2TimeOut ),
[[314[ 50N-2 active] F# 1854
| with 79 Active & or (50N-2 BLOCKED)
“1“—/A1wavs or
F#1714 F# 1757
Il >BLK 50N/5IN 50N/5IN BLK
or
' oFF F# 1756
s & {_50N/51N OFF )
ON

Figure 6-11  Logic Diagram for 50-2 and 50N-2 Relay Elements
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[1213[ MANUAL CLOSE |

[1313] MANUALCLOSEMODE

I _Inactive
| _50N-2 inst.

| _Inactive
—Inactive
: 51 inst.
“qu , 50-2 inst.
50-1 inst.
& Inrush Recognition (see Figure 6-2
F— — — — — — ——— |- - — - — - - - - === — —
| |CA@B0-1 PU
| ﬁ
|
&
| ]
1205[50-1
| l—y—l—l
0
| or —
—d
| | A
L
c
|
Lo - - - 1 —
79 50-1 Block Fi 1851
F# 1722
>BLOCK 50-1 50-1 BLOCKED
F# 1704 F# 1752
>BLK 50/51 (50/51 PH BLK )
[1201 IFgT 50/51 |
| F# 1751
. OFF ((50/51 PH OFF )
1 oN

Inrush Recognition (see Figure 6-21)

F# 7552
& HBON-1 Inrush PU

[ =]

+q F# 1834
& 50N-1 picked up
p— |

[T305[ 50N-1 DELAY | | L F#1836
| —|_ -
N R & +—BON-1 TRIP
| 4 T F#1835 |
50N-1 TimeOut
| Ground Measurement
L onoft 3
F# 1725 ( F#lel BLOCKED)
>BLOCK 50N-1 S0N-1BLOC
L 4 F# 1714 F# 1757
.>BLK 50N/51N L (B50N/51IN BLK )
1301 or
oL EE [ (50N/51N OFF )
1 oN
Figure 6-12 Logic Diagram for the 50-1 and 50N-1 Relay Elements
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6.2.1.2 Inverse Time-Overcurrent Protection (51, 51N)

Pickup and Trip-
ping

Dropout for IEC
Curves

Dropout for ANSI
Curves

User, Specified
Curves

6-20

Inverse time-overcurrent protection, the 51 and 51N relay elements may contain IEC
characteristic curves or ANSI characteristic curves depending on the model ordefed.
A user-specified curve may also be applied to the inverse-overcurrent relay elements.
The curves and associated formulas are given in Technical Specifications (Figures 10-
1to 10-3 in Section 10.3). During configuration of the 51 and 51N characteristic
curves, the definite time relay elements (50-2, 50-1, 50N-2, and 50N-1) are enabled
(see Subsection 6.2.1.1).

Each phase and ground current is separately compared with the picktip, values of the
51 and 51N relay elements. When the current in the 51 and 51N relay, elements ex-
ceeds the corresponding pickup value by a factor of 1.1, the element picks up and a
message is displayed and recorded within the device. Pickup of,a 51 or 51N relay el-
ement is based on the rms value of the fundamental harmonic. When the 51 and 51N
elements pickup, the time delay of the trip signal is cal¢ulated tsing an integrated
measurement process. The calculated time delay is dependenit on the actual fault cur-
rent flowing and the selected time-current charactefistic curve. Once the time delay
elapses, a trip signal is issued.

If the inrush restraint feature is enabled (see Sectien 6.4), and an inrush condition ex-
ist, no tripping takes place, but a messageuis,recerded and displayed indicating when
the overcurrent element time delay elapsest

The characteristic curves of the 51 and’5INyrelay elements may be selected indepen-
dently of each other. In addition, pickupytime multipliers, and time dials for the 51 and
51N elements may be individually/Set:

Figure 6-13 shows the logicsdiagram, for the 51 and 51N protection.

Dropout of an element using amlEC curve occurs when the current decreases to about
95 9% of the pickup value. Whenan element using an IEC curve drops out, the relay
element immediately resets:

Dropout of anyelement using an ANSI curve occurs when the current decreases to
about 95 % of theypickup value if instantaneous reset is selected, or 90 % of the pickup
value if disk emulation is selected. When instantaneous reset is selected, reset of the
element ogcurswithout delay. When disk emulation is selected, reset occurs just as it
would foman eleetromechanical relay utilizing an induction disk.

For diskemulation, the reset process begins after fault current is interrupted. Reset
copresponds to the unwinding of an induction disk. A subsequent pickup of the device
element prior to full reset will result in a reduced tripping time delay. The reduced trip-
ping time delay will be based on the degree to which the device had reset when the
subsequent pickup occurred. When the current in the relay element is between 90 %
and 95 % of the pickup value following dropout, neither disk movement in the tripping
or reset direction is simulated. When the current in the relay elements falls below 5 %
of the pickup value, disk emulation is canceled and full reset takes place.

Disk emulation offers advantages when the inverse time, time-overcurrent relay ele-
ments must be coordinated with conventional electromechanical overcurrent relays lo-
cated toward the source.

When user specified curves are utilized, the time-current characteristic curve may be
defined point by point. Up to 20 pairs of values (current, time) may be entered. The
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relay element then approximates the curve using linear interpolation.

When utilizing user specified time-current curves, the reset curve may user S§ % )
as well. This is advantageous when the inverse time, time-overcurrent protectionmust

when current decreases to about 95 % of the relay element’s pickup value, and imme-
diate reset takes place. .
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f[213] MANUAL CLOSE |

| _Inactive

qe
51 inst.

Manual Close)———————

| 50-2 inst.
|
, 50-1 inst.

Inrush Recognition (see Figure 6-21)
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I _| B
| -
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Lc
I

Phase
(o]

F# 1855

51 BLOCKED

F# 1752

(50/51 PH BLK )

.Ext. @ Block

[1201]FcT 50/51 |

| oFF

F# 1751

“qu ))ON

[1313] MANUACLOSEMODE |

I _Inactive
| 50N-2 inst.

(50/51 PH OFF )

Inrush Recognition (see Figure 6-21)

C————

- F# 7554

& 51N InRush P

- F# 1837

& L & 51N picked up
|130|9|51N TIME DIAL]| L F# 1839 |
k & 51N TRIP |
—d or J— F# 1838
Ground Measurement 51N TimeOut |
- - 4l _ Onoff_ . _ _— _ J
[[79 51 N Block
Fi 1720 (SiN BLOTRED)
>BLOCK 51N 5IN BLOC
F# 1714 F# 1757
.>BLK 50N/51N L {_50N/51N BLK )
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| oFF [ 1 (SON/51IN OFF )
& 50N/51N OFF
‘1 ON

Figure 6-13 Logic Diagram of 51 and 51N Relay Elements
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6.2.1.3 Reverse Interlocking Bus Protection

Application Exam- The pickup of a time-overcurrent relay element may be blocked via binary in

ple the users option, the binary inputs can be set up to block tripping when D
applied or when DC voltage is removed. Reverse interlocking allows for f
tion by eliminating the need for time-current coordination. Reverse interlocki
used, for example, at generating stations in applications where a station supply trans-
former supplied from the transmission grid serves internal loads of the generation sta-
tion via a medium voltage bus with multiple feeders (see Figureg6-14).

When the 7SJ61 relay is used as the source-side relay in e nterlocking
scheme, a short time delay must be set for the 50-2 eleme a load-side relay
has the chance to block tripping (Figure 6-14). The load ay should pickup im-
mediately for down-line faults so that a blocking sign iately sent to the
source-side relay’s binary inputs. The load-side protec ice can then initiate a
time delayed trip, as long as the time delay is less the'time delay settings of the

source-side relay’s 50-1 and 50N-1 relay eIem@ e time multiplier settings of

the source-side relay’s 51 and 51N relay elem The’source side relay’s 50-1, 50N-
1, 51 and 51N relay elements will provide r protection against faults in the
load side relay’s zone of protection since thei ciated time delay settings are

g

greater than the load side relay’s time

Pickup messages generated by t

source-side relay as input messK

>
R
.(SD
$
O
&

L 4

erelay are passed to a binary input of the
block.".
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6.2.2

6.2.2.1

General

50-2 Rel

Normal Load Flow

Fault Location B: Sourcefside Thip Time = T5q_, = Source side 50-2 Delay

adsid ime =t
2-side Backup Trip Time = Tgg.; =Source-side 50-1 Delay

Figure 6-14 Reverse In rotection Scheme

Programming Time- }rent Settings

Programming Settings for Time-Overcurrent Phase Protection

@ions associated with time-overcurrent protection were established during
configuration of protective functions (Section 5.1) at address 0112 Charac. Phase.
If ress 0112 was setto Definite Time only, then only the settings for the def-
inite-time elements are available.

Ataddress 1201 FCT 50/51, phase time-overcurrent protection may be switched ON

S or OFF.

ent  The pickup and delay of the 50-2 relay element are set at addresses 1202 50-2
PICKUP and 1203 50-2 DELAY respectively. The 50-2 relay element is typically uti-
lized for protection against high magnitude faults. For this reason, the relay element
pickup is often set high while the delay is set short. It is always important to set the

75J61 Manual
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pickup and delay such that operation of the 50-2 element will coordinate with other
protective equipment in the system.

Below is an example of how a 50-2 relay element might be set to protect a power
transformer in a radial distribution system against high magnitude internalfaults:

Example: Transformer used to supply distribution bus with the following data:

Base Transformer Rating 16 MVA

Transformer Impedance (Z1x) 10 %

Nominal High Side Voltage 110 kV

Nominal Low Side Voltage 20 kv

Transformer Connection Delta-Grounded Wye
High Side Fault MVA 1,000(MYA

High Side Current Transformer Ratio 100°A/ 1WA

Low Side Current Transformer Ratio 500 A /iT A

Based on the data above, the following are calGulated:

Three-phase high side fault current @ 110kV4, 5250 A
Three-phase low side fault current @ 20kV 3928 A
Three-phase low side fault current @110k 714 A

Transformer full load current @ “1L:10k\ 84 A
(Izase-110kv )
Transformer full load current(@20ky 462 A

(lBase-ZOkV )
High side current transfarmeratio (CTR-HS) 100A/1A
Low side current transformeggratio (CTR-LS) 500A/1A

The minimum pickup setting for the 50-2 element can be governed by a single inequal-
ity:

. 1 lBase-llOkV
- > — —_—
50-2 Pickup Ziy X CTR-HS

If the pickupwef the 50-2 relay element is set according to the inequality above, the 50-
2 element will never pickup for a fault beyond the transformer’s low-side bushings,
evenifichanging system conditions increase the high side fault MVA. Using the ine-
gualityyabove as a guide, a setting of 10.00 amperes is chosen for the 50-2 element.

Ataddress 1203, a short time delay should be entered to prevent inrush currents from
initiating false trips.

For motor protection, the 50-2 relay element must be set smaller than the smallest
phase-to-phase fault current and larger than the largest motor starting current. Since
the maximum motor starting current is generally on the order of 1.6 times the nominal
motor current, the 50-2 phase element should be set as follows:

1,6 Ogyariup < 50-2 Pickup <10 win

The potential increase in starting current caused by overvoltage conditions is already
accounted for by the 1.6 factor. The 50-2 phase element may be set with no delay
since, unlike the transformer, no saturation of the cross reactance occurs in a motor.

If the reverse interlocking principle is used (see Subsection 6.2.1.3), the 50-2 element
can be employed in a high speed bus protection scheme. With a brief safety delay en-
tered at address 1203 (50 ms), the 50-2 element can be blocked for faults beyond the
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bus feeder breakers. The 50-1 element or 51 element will serve as redundant protec-
tion for the bus. The pickup values of both the 50-2 unit and the 50-1 or 51 unit are set
equal to each other. The time delay associated with the 50-1 or 51 element is then
time-coordinated with the individual bus feeder devices.

The delay set at address 1203 is in addition to the 50-2 pickup time. The delay ofithe
50-2 element may be set to «. The 50-2 element will then pickup and generate a mes-
sage, but will never trip. If the 50-2 element is not required at all, then the pickup value
should be set to », thus preventing pickup, trip, and the generation of a message.

The pickup value of the 50-1 relay element (set at address 1204%60-%1 PICKUP)
should be set above the maximum anticipated load current. Pickup due to overload
should never occur since the 50-1 relay element is designed only forfault protection.
For this reason, a setting equal to 120 % of the expected peak load is recommended
for line protection, and a setting equal to 140 % of the expectedypeak load is recom-
mended for transformers and motors.

If the 7SJ61 relay is used to protect transformers with, largetinrush currents, the ener-
gization stabilization feature may be used to prevent a false trip of the 50-1 relay ele-
ment. The configuration data for the inrush restraint feature’is programmed at address
block 22 (see Subsection 6.4.2).

The delay of the 50-1 element is set at addressy1205 50-1 DELAY and should be
based on system coordination requirements.

The delay set at address 1205 is in addition totthe 50-1 element’s pickup time. The
delay of the 50-1 element may be set40 . The 50-1 element will then pickup and gen-
erate a message, but will never tripglf the50-1 element is not required at all, then the
pickup value should be set to «, thus preventing pickup, trip, and the generation of a
message.

Pickup of the 51 relay elementywill occur for currents greater than or equal to 110 %
of the 51 element’s pickup value, and may or may not occur for currents between
100 % and 110 % of the 5fyelement’s pickup value. Dropout of the 51 relay element
occurs when the current decreases to 95 % of the 51 element’s pickup value.

The pickup ofithe'§1 element is set at address 1207 51 PICKUP. As is the case for
the 50-1 relay element; the pickup value of the 51 relay element should be set above
the maximum anticipated load current. Pickup due to overload should never occur
since the'51 relay, element is designed only for fault protection. For this reason, a set-
ting equakto 12@% of the expected peak load is recommended for line protection, and
a setting equal to 140 % of the expected peak load is recommended for transformers
and_motorss

The 51 element time multiplication factor is set at address 1208 51 TIME DIAL and
shoul@*be based on system coordination requirements.

The time multiplication factor may be set to «. The 51 element will then pickup and
génerate a message, but will never trip. If the 51 element is not required at all, address
0112 should setto Definite Time only during protective function configuration
(see Section 5.1).

Pickup of the 51 relay element will occur for currents greater than or equal to 110 %
of the 51 element’s pickup value, and may or may not occur for currents between
100 % and 110 % of the 51 element’s pickup value. Dropout of the 51 relay element
occurs when the current decreases to 95 % of the 51 element’s pickup value. If Disk
Emulation is selected at address 1210 51 Drop-out, then reset occurs according
to the reset curve as described in Subsection 6.2.1.2.
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The pickup of the 51 element is set at address 1207 51 PICKUP. As is the caseyfor
the 50-1 relay element, the pickup value of the 51 relay element should be set above
the maximum anticipated load current. Pickup due to overload should never accur
since the 51 relay element is designed only for fault protection. For this reasenya.set-
ting equal to 120 % of the expected peak load is recommended for line protection, and
a setting equal to 140 % of the expected peak load is recommended for transfermers
and motors.

The corresponding time dial is set at address 1209 51 TIME DIAL andshould be
based on system coordination requirements.

The time dial may be set to «. The 51 element will then pickup‘and generate a mes-
sage, but will never trip. If the 51 element is not required at.all;*address 0112 should
setto Definite Time only during protective function'configuration (see Section
5.1).

When a circuit breaker is closed into a faulted lingza high'speed trip by the circuit
breaker is often desired. The manual closing feature‘is,designed to remove the delay
from one of the time-overcurrent elements when‘aycircuit breaker is manually closed
into a fault. The time delay may be bypassgd foRone of the three time-overcurrent
phase elements and one of the three timie-ovefcurrent ground elements via an impulse
from the external control switch, thus resulting in high speed tripping. This impuls is
prolonged by a period of 300 ms. Address1213 MANUAL CLOSE can be set such that
the delay is defeated for the 50-2 element, the 50-1 element, the 51 element, or none
of the elements (Inactive). Defeatingthe delay on just one of the three elements
allows control over what level aof fault €trrent is required to initiate high speed tripping
of a circuit breaker that is closedthto a fault.

If the manual closingfsignal isnet from a 7SJ61, that is, neither via the built-in operator
interface nor via a seriesfinterface, but, rather, directly from a control switch, this signal
must be passed tGya 7Sd61 binary input, and configured accordingly so that the ele-
ment selected for.highyspeed tripping will be effective.

The manual€lesingsinformation must be routed via CFC (interlocking task-level) using
the CMD_Information block, if the internal control function is used (see Figure 6-15).

ia

CMD_TINF
i Te=t
“IN: Control Device T

I LEVICE
52 Breaker CF_D12”

Ti OFF BOl— “OUT: P. System Data 2
T on sol— [ [>Manual Close SP”

I CAT Tli—

Figure 6-15 Example for manual close feature using the internal control function

Ataddress 1214 50-2 active, it can be specified whether or not the 50-2 elements
should be supervised by the status of an internal or external automatic reclosing de-
vice. If address 1214 is settowith 79 active, the 50-2 elements will not operate
unless automatic reclosing is not blocked. If address 1214 is set to Always, the 50-2
elements will always operate.
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When reclosing occurs, it is desirable to have high speed protection against temporary
faults. With address 1214 settowith 79 active, the 50-2 elements may be set for
high speed tripping. If the fault still exists after the first reclose, the 50-2 elements can
be blocked and the 50-1 and/or 51 elements will provide time delay tripping. For these
situations where reclosing is disabled, the 50-2 elements are defeated and the 50-1
and/or 51 elements provide time delay tripping. In summary, setting address 1214to
with 79 active defeats one-shot, high-speed tripping via the 50-2 element for
those situations where automatic reclosing is disabled.

When an external automatic reclosing device is utilized, a signal indicating that the de
vice is enabled must be transmitted to the 7SJ61 relay via a binary input.

When using DIGSI® 4t0 modify settings, a dialog box is availablé to eénter up to twenty
pairs of values for a characteristic curve (see Figure 6-16).

50/51 Phase/Ground Overcurrent - Settings Group A | B
General| &0 | 51 |51UserPickup| BON | BIN 51N Use ewrushRestraintl
Group: A V'S \/‘JEI “alue 2 =

T8 Ip 500,00 Time Dial
1,801/ 1p 400,00 Time Dial
2001/ 1Ip 250,00 Time Dial
2001/ Ip 25,00 Time Dial

N 10,001/ Ip 4,00 Time Dial

Setting: BOM/STM
MNumber:

15,001/ 1p 1,50 Time Dial
Minirrurm 20001/ 1p 1,00 Tirne Dial |_|
M oo l/lp 1,00 Time Dial
oo l/lp 1,00 Time Dial
- oo l/lp 1,00 Time Dial
Minirnurm?: oo [/ 1p 1,00 Tirme Dial
M aximuma: oo l/lp 1,00 Tirne Dial
P N 1Y 1 00 Tikan Mial LI

Characteristic |

Graph | About |

L 4

| N ) ]
ok | & M| QIGSI—)Devicel T — | Hilfe |

Figure 6-16¢ Entry of a User Specified Characteristic Curve in DIGSI® 4

In orderite represent the curve graphically, the user should click on Characteris-
tie. The pre-entered curve will appear as shown in Figure 6-17.

The'characteristic curve shown in the graph can be modified by placing the mouse cur-
sor«ayver a point on the curve, holding down the left mouse button, and dragging the
data point to the desired new position. Releasing the mouse button will automatically
update the value in the value table.

The upper limits of the value ranges are shown by dotted lines at the top and right ex-
tremes of the coordinate system. If the position of a data point lies outside these limits,
the associated value will be set to “infinity”.
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Characteristic - [param]
[S Eile WYiew Mindow Help

= @
AMSBLSINA230
i L

Time Dial

100

10 o 4+10% e e 10t 2*102
If1p

Press F1 for Help AL o MumM|
Figure 6-17  Visualization of a User Specified Characteristic Curve in DIGSI® 4

If address 0112 was setto User “Defined Pickup Curve or User Defined
Pickup and Reset Curve durifg configuration of the user-specified curve option,
a maximum of 20 value pairs (cufrentand time) may be entered at address 1230 51/
51N to represent the time-currentcharacteristic curve associated with the 51 element.
This option allows point-by-point entry of any desired curve.

If address 0112 wassétito User Defined Pickup and Reset Curve during
configuration of theduser-Specified curve option, additional value pairs (current and re-
set time) may beentered at address 1231 MofPU Res T/Tp to represent the reset
curve associated with theys1 element.

Current and time values are entered as multiples of the address 1207 and 1208 set-
tings. Therefare, itisfecommended that addresses 1207 and 1208 be initially set to
1. 00 to simplify the calculation of these ratios. Once the curve is entered, the settings
at addressesy1207 and 1208 may be modified if necessary.

Upon deliveryof the device, all time values are set at o, preventing pickup of the de-
viceifromiinitiating a trip signal.

When entering a user-specified curve, the following must be observed:

—“Enter the data points in ascending order. The time overcurrent functions will sort the
data points by current values in ascending order. The graphical representation dis-
plays the data points in the order they are entered.

- As few as 10 pairs of numbers may be entered at the user’s option. Each unused
pair must then be marked as unused by entering “o” as for the time and current val-
ues. It is important to view the curve to ensure that it is clear and constant.

— Current flows which are less than the smallest current value entered will not lead to
an extension of the tripping time beyond the time associated with the smallest cur-
rent value entered. The characteristic curve (see Figure 6-18) represents constant
tripping time for currents less than the smallest current value entered.

— Current flows which are greater than the /argest current value entered will not lead
to a reduction of the tripping time below the time associated with the largest current
value entered. The characteristic curve (see Figure 6-18) represents constant trip-
ping time for currents greater than the /argest current value entered.
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The time and current value pairs are entered at address 1231 to recreate the drop-

down curve. The following must be observed: O
t Reset Curve Characteristic Curve O

Largest Current Point

Smallest Current Point

g

0.05 0.9

Figure 6-18 Use of a User-Specified Curv

— Current flows which are greater th:@estcurrent value entered will not lead

to an extension of the reset time ondithe time associated with the largest current

value entered. The reset curve ure 6-18) represents constant reset time for
currents larger than the t c t value entered.

— Current flows which ar an the smallest current value entered will not lead to
a reduction of the resetii low the time associated with the smallest current val-
ue entered. The resetacurve, (see Figure 6-18) represents constant reset time for
currents smaller th allest current value entered.

— Current flows | h .05 * 51 pickup setting will cause immediate reset.

L £

6.2.2.2 Settings for Phase Overc hotection
L,

In the li he setting ranges and default setting values for the pickup currents
are for'a device with a nominal current rating Iy = 5 A. For a nominal current rating Iy

= he Setting Options values and Default Setting values by 5. Consider the
K nsformer ratios when setting the device with primary values.

Setting %etting Options Default Setting Comments Configuration
=}

Addr.
o
> =
c o
o o E
N Elo|2|E|e
NEENE
2131910 |3
S EIEIE
J 5 | Z|lu|lw
o= (< (D>
1 CT 50/51 ON ON Time-overcurrent protection | X | X | X| X| X
OFF enabling
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Addr.| Setting Title Setting Options Default Setting Comments Configuration
> )
< Q
e} a |
o o |3
Ello |22 |
s |8l34E |5
Zloe s
51912128
o= (D>
1202 | 50-2 PICKUP | 0.50 ~ 175.00 A 10.00 A Pickup setting of the 50-2 X[ X[ X[ X]| X
element
1203 | 50-2 DELAY 0.00 ~ 60.00 sec 0.00 sec Delay setting of the'50-2 X| X[ X| X| X
element
1204 | 50-1 PICKUP | 0.50 ~175.00 A 5.00 A Pickup setting, of the 50-1 X[ X[ X[ X]| X
element
1205 | 50-1 DELAY 0.00 ~ 60.00 sec 0.50 sec Delay setting afsthe 50-1 X| X[ X| X| X
element
1207 | 51 PICKUP 0.50 ~ 20.00 A 5.00 A Pickupysetting of the 51 X[ X|X| X
element
1208 | 51 TIME DIAL |0.05 ~ 3.20 sec 0.50 sec Time multiplier T Ip, IEC and X X[ X
User Defined Curves
1209 | 51 TIME DIAL |0.50 ~ 15.00 5.00 sec Time dial setting, ANSI X
1210 | 51 Drop-out Instantaneous Disk Emulation™| Characteristics of 51 dropout X X
Disk Emulation
1211 | 51 IEC CURVE | Normal Inverse Normal Inverse | Characteristic curve (IEC) X
Very Inverse X
Extremely Inverse X
Long Inverse X
1212 | 51 ANSI Very Inverse Veery Inverse Characteristic curve (ANSI) X
CURVE Inverse X
Short Invergé X
Long laverse X
Moderately, Inverse X
Extremely Inverse X
Definite nverse X
1213 | MANUAL B0-2 Instantaneously | 50-2 Selection of high speed X| X[ X| X|X
CLOSE 50-1 Instantaneously | Instantaneously | tripping element when
51 Instantaneously manual closing feature is
Inactive used
1214 | 50-24activel) | Always Always Criteria for operation of 50-2 | X| X | X| X| X
with 79 active element
1230 | 51/51N 51 user defined X| X
characteristic curve values
1231 | MofPU Res T/ 51 reset user defined curve X
Tp values
1) only available with 79 function is enabled
7SJ61 Manual 6-31
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6.2.2.3 Information List for Phase Overcurrent Protection
F# LCD-Text Comment
1761 | 50(N)/51(N) PU 50(N)/51(N) O/C GENERAL PICKUP
1791 | 50(N)/51(N)TRIP 50(N)/51(N) GENERAL TRIP
F# LCD-Text Comment
1751 | 50/51 PH OFF 50/51 O/C switched OFF
1752 | 50/51 PH BLK 50/51 O/C is BLOCKED %
1753 | 50/51 PH ACT 50/51 O/C is ACTIVE \
1762 | 50/51 Ph A PU 50/51 Phase A picked up @
1763 | 50/51 Ph B PU 50/51 Phase B picked up
1764 | 50/51 Ph CPU 50/51 Phase C picked up
1800 | 50-2 picked up 50-2 picked up
1805 |50-2 TRIP 50-2 TRIP
1810 | 50-1 picked up 50-1 picked up %
1815 |50-1 TRIP 50-1 TRIP
1820 | 51 picked up 51 picked up
1825 |51 TRIP 51 TRIP
1866 |51 Disk Pickup
1804 | 50-2 TimeOut
1814 | 50-1 TimeOut
1824 | 51 Time Out
1851 | 50-1 BLOCKED
1852 | 50-2 BLOCKED
1855 |51 BLOCKED
1704 | >BLK 50/51
1721 | >BLOCK 50-2
1722 | >BLOCK 50-1
1723 | >BLOCK 51 Q >BLOCK 51
6.2.2.4 Progra@ngs for Time-Overcurrent Ground Protection
General The functions associated with time-overcurrent protection were established during
S configuration of protective functions (Section 5.1) at address_ 0113.If addre_sg 01_1 3
was set equal to Definite Time only, then only the settings for the definite-time
elements are available.
Ataddress 1301 FCT 50N/51N, ground time-overcurrent protection may be switched
ON or OFF independent of the phase time-overcurrent protection.
Pickup values, time delays, and characteristic curves for ground protection are set
separately from the pickup values, time delays and characteristic curves associated
6-32 7SJ61 Manual
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with phase protection. Because of this, relay coordination for ground faults is indepen-
dent of relay coordination for phase faults, and more sensitive settings can oftenbe
applied to ground protection.

The pickup and delay of the 50N-2 relay element are set at addresses 1302 50N-2
PICKUP and 1303 50N-2 DELAY respectively. The same considerations apply for
these settings as did for 50-2 settings discussed earlier.

The delay set at address 1303 is in addition to the 50N-2 element’s pickup time. The
delay of the 50N-2 element may be set to . The 50N-2 element withthen pickup and
generate a message, but will never trip. If the 50N-2 elementis nétrequired at all, then
the pickup value should be set to «, thus preventing pickup, trip, and the generation
of a message.

The pickup value of the 50N-1 relay element (set ahaddress 1304 50N-1 PICKUP)
should be set below the minimum anticipated ground fauit current in the relay’s zone
of protection.

If the 7SJ61 relay is used to protect transformi@rs orimotors with large inrush currents,
the energization stabilization feature may be usedrto prevent a false trip of the 50N-1
relay element. The configuration data farithe ‘enérgization stabilization feature is pro-
grammed at address block 22 (see Subsection 6.4.2).

The delay of the 50N-1 element,is setat address 1305 50N-1 DELAY and should be
based on system coordination requirements.

The delay set at address 13057s,in addition to the 50N-1 element’s pickup time. The
delay of the 50N-1 elementymay,be'set to «. The 50N-1 element will then pickup and
generate a message, but will pever trip. If the 50N-1 element is not required at all, then
the pickup value shauld be setto «, thus preventing pickup, trip, and the generation
of a message.

Pickup of the 5UN"relay*element will occur for currents greater than or equal to 110 %
of the 51N pickup4valtie, and may or may not occur for currents between 100 % and
110 % of the”™51 element’s pickup value. Dropout of the 51N relay element occurs
when the currentidecreases to 95 % of the 51N element’s pickup value.

The pickup®¥alue of the 51N element is set at address 1307 51N PICKUP. As is the
caseyforthe 50N-1 relay element, the pickup value of the 51N relay element should be
setbelow the minimum anticipated ground fault current in the relay’s zone of protec-
tion.

The 54N element time multiplication factor is set at address 1308 51N TIME DIAL
and should be based on system coordination requirements.

The time multiplication factor may also be set to «. The 51N element will then pickup
and generate a message, but will never trip. If the 51N element is not required at all,
address 0113 should be setto Definite Time Only during protective function con-
figuration (see Section 5.1).

Pickup of the 51N relay element will occur for currents greater than or equal to 110 %
of the 51N pickup value, and may or may not occur for currents between 100 % and
110 % of 51N pickup value. Dropout of the 51N relay element occurs when the current
decreases to 95 % of the 51N element’s pickup value. IfDisk Emulation is selected
at address 1310 51N RESET, then reset occurs according to the reset curve as de-
scribed in Subsection 6.2.1.2.
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The pickup of the 51N element is set at address 1307 51N PICKUP. As is the case
for the 50N-1 relay element, the pickup value of the 51N relay element should be set
below the minimum anticipated ground fault current in the relay’s zone of protection}

The corresponding time dial is set at address 1309 51N TIME DIAL and shouldbe
based on system coordination requirements.

The time dial may be set to «. The 51N element will then pickup and generate a mes-
sage, but will never trip. If the 51N element is not required at all, address 0113 should
be setto Definite Time Only during protective function configuration (Section
5.1).

When a circuit breaker is closed into a faulted line, a high speegfrip byathe circuit
breaker is often desired. The relay’s manual closing feature is designedto remove the
delay from one of the time-overcurrent elements when a circtit breaker is manually
closed into a fault. The time delay may be bypassed for ong of theythree time-overcur-
rent phase elements and one of the three time-overcurreat ground elements via an im-
pulse from the external control switch, thus resulting in hightspeed tripping. This im-
puls is prolonged by a period of 300 ms. Address 1313"MANUALCLOSEMODE can be
set such that the delay is defeated for the 50N-2 element, the 50N-1 element, the 51N
element, or none of the elements (Inactive)yDefeating the delay on just one of the
three elements allows control over what level ofifault current is required to initiate high
speed tripping of a circuit breaker that is(€lesed‘into'a fault.

If the manual closing signal is not from ap¢SJ6%, that is, neither via the built-in operator
interface nor via a series interface, but grather,directly from a control acknowledgment
switch, this signal must be passed to a%SJ61 binary input, and configured accordingly
so that the element selected for highjspeed tripping will be effective.

At address 1314 50N-2 @active, it can be specified whether or not the 50N-2 ele-
ments should be supervisedby the status of an internal or external automatic reclosing
device. If address 1314 iS'settowith 79 active, the 50N-2 elements will not op-
erate unless automatigsféelosing is enabled. If address 1314 is set to Always, the
50N-2 elements will always|operate.

If address 0113 was set to User Defined Pickup Curve or User Defined
Pickup andfReset Curve during configuration of the user-specified curve option,
a maximum,ofi20 value pairs (current and time) may be entered at address 1330
50N/51N1owepresent the time-current characteristic curve associated with the 51N
element. This option allows point-by-point entry of any desired curve.

If addressw0113 was setto User Defined Pickup and Reset Curve during
configuration of the user-specified curve option, additional value pairs (current and re-
settime) may be entered at address 1331 MofPU Res T/TEp to represent the reset
curve associated with the 51N element.

Current and time values are entered as multiples of the address 1307 and 1308 set-
tings. Therefore, it is recommended that addresses 1307 and 1308 be initially set to
1.00 to simplify the calculation of these ratios. Once the curve is entered, the settings
at addresses 1307 and 1308 may be modified if necessary.

Upon delivery of the device, all time values are set at o, preventing pickup of the de-
vice from initiating a trip signal.

When entering user-specified curve data, the same instructions apply as in Subsec-
tion 6.2.2.1 for the phase elements.
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C53000-G1140-C118-1



Functions

6.2.2.5 Settings for Ground Overcurrent Protection

In the list below, the setting ranges and default setting values for the pickup currents
are for a device with a nominal current rating Iy = 5 A. For a nominal currentsratinggdy
=1 A, divide the Setting Options values and Default Setting values by 5. Considér the
current transformer ratios when setting the device with primary values.

Addr. LCD-Text Setting Options | Default Setting Comments Configuration
> Ef
c (8]
@) a|o
) - |9
El, 1218 |x
2i1g1C o |3
c A — —
519121818
AO|=|< |[D|D
1301 | FCT 50N/51N | ON ON Time-overcurrentfprotection X| X| X| X| X
OFF enabling
1302 | 50N-2 PICKUP | 0.25~175.00 A | 2.50 A Pigkup 'setting of the 50N-2 X[ X| X[ X[ X
element
1303 | 50N-2 DELAY | 0.00 ~ 60.00 0.10 sec DPelaysetting of the 50N-2 X[ X| X| X[ X
sec element
1304 | 50N-1 PICKUP|0.25~175.00 A | 1.00 A Riekup setting of the 50N-1 X[ X[ X| X[ X
element
1305 | 50N-1 DELAY | 0.00 ~ 60.00 0.50 sec Delay setting of the 50N-1 X[ X[ X[ X[ X
sec element
1307 | 51N PICKUP |[0.50~20.00A [1.00A Pickup setting of the 51N X| X| X[ X
element
1308 | 51N TIME 0.05 ~ 3.20 sec#| 0220 sec Time multiplier T 1Gp, IEC and X X| X
DIAL User Defined Curves
1309 | 51N TIME 0.50 ~ 15.00 5.00 sec Time dial setting, ANSI X
DIAL
1310 | 51N RESET Instantaneous Disk Emulation | Characteristics of 51N dropout X X
Disk'Emulation
1311 | 51N IEC IAverse Inverse Characteristic curve (IEC) X X
CURVE Very lnverse X X
Extremely X X
Inverse X X
Long Inverse X X
1312 | 51N;ANSI Very Inverse Very inverse Characteristic curve (ANSI) X
CURVE Inverse X
Short Inverse X
Long inverse X
Moderately Inv. X
Extremely X
Inverse X
Definite Inverse X
75361 Manual 6-35
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Addr. LCD-Text Setting Options | Default Setting Comments Configuration
> )
c <
e} o
g Q x
CRERENT-N
21310 oS
€0 |5 | =
=02 |a |0
[ m Z|lo|un
O(=|<|D|D
1313 | MANUALCLO | 50N-2 50N-2 Selection of high speed tripping X| X %( X
SEMODE Instantaneously | Instantaneously | element when manual closin
50N-1 feature is used
Instantaneously
51N
Instantaneously
Inactive
1314 | 50N-2 active | Always Always Criteria for operati f X| X| X| X| X
with 79 active element
1330 | 50N/51N X| X
1331 | MofPU Res X
TITEp
6.2.2.6 Information List for Ground Overcurrent Protecti
F# LCD-Text
1761 | 50(N)/51(N) PU
1791 | 50(N)/51(N)TRIP
F# LCD-Text Comment
1756 | 50N/51N OFF 50
1757 | 50N/51N BLK V'S 50N/51N is BLOCKED
1758 | 50N/51IN ACT N is ACTIVE
1831 | 50N-2 picked up ON-2 picked up
1833 | 50N-2 TRIP ON-2 TRIP
1834 | 50N-1 picked up 50N-1 picked up
1836 | 50N-1 TRIP 50N-1 TRIP
1837 | 51N picked 51N picked up
1839 | 51N TRIR 51N TRIP
1867 | 51N Disk Pic 51N Disk emulation picked up
1832 | 50N-2 TimeOut 50N-2 Time Out
1835 | 50N-1 TimeOut 50N-1 Time Out
1838 meOut 51N Time Out
5INPickedup 50N/51N picked up
50N-1 BLOCKED 50N-1 BLOCKED
ON-2 BLOCKED 50N-2 BLOCKED
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F# LCD-Text Comment
1856 | 51N BLOCKED 51N BLOCKED
1714 | >BLK 50N/51N >BLOCK 50N/51N
1724 | >BLOCK 50N-2 >BLOCK 50N-2 ( ’
1725 | >BLOCK 50N-1 >BLOCK 50N-1
1726 | >BLOCK 51N >BLOCK 51N P
L 4 \< ’
L 4
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6.3 Dynamic Cold Load Pick-Up Function (50c, 50Nc, 51Nc)

General With the dynamic cold load pick-up feature, it is possible to dynamically increase the
pickup values of the overcurrent relay elements when dynamic cold load pickup/con-
ditions are anticipated (i.e. after a long period of zero voltage). By allowing pickupsets
tings to increase dynamically, it is not necessary to incorporate dynamic cold load ca-
pability in the normal pickup settings, and overcurrent protection may be set more sen-
sitive.

Note:

e

Dynamic Cold Load Pickup is in addition to the 4 setting groups (A'teyD), which are
configured separately.

6.3.1 Description of Dynamic Cold Load Pick-Up Function

Effect The dynamic cold load pick-up function iStepabled at address 1701. When using it ,
there are two primary methods used by.the‘device'to determine if the protected equip-
ment is de-energized:

* Via a binary input, an auxiliary contagt in the circuit breaker can be used to deter-
mine if the circuit breaker is opef opclosed. If the circuit breaker is open, the equip-
ment will be considered de-energized. If this method is chosen, address 1702
Start Condition shguld be sewto Breaker Contact.

» The current flow monitoringthreshold (Subsection 6.1.1) may be used to determine
if the equipment is de-energized. If this method is chosen, address 1702 should be
setto No Currenty

If the device determines/the protected equipment is de-energized via one of the meth-
ods above, then the higher pickup values will become effective for the relay elements
once a specified time delay has elapsed. The CB Open Time, set at address 1703,
controls how IBng'the equipment can be de-energized before the dynamic cold load
pick-up funetion,is activated. Figure 6-20 shows the logic diagram for dynamic cold
load pick-upsunction. When the protected equipment is re-energized (i.e. the device
receive$ input Via a binary input that the circuit breaker is closed or the current flowing
throughithe circuit breaker increases above the current flow monitoring threshold set
at address 0212), a second time delay referred to as the Active Time is initiated.
Once'the' Active Time elapses, the pickup values of the relay elements return to
their normal settings. The Active Timeis setataddress 1704 and controls how long
dynamic cold load pick-up settings remain in place once the equipment is re-ener-
gized. Upon re-energizing of the equipment, if the measured current values are below
the normal pickup settings, an alternative time delay referred to as the Stop Time is
also initiated. As in the case with the Active Time, once the Stop Time elapses,
the pickup values of relay elements change from the dynamic cold load pickup values
to their normal settings. The Stop Time is set at address 1705 and controls how long
dynamic cold load pick-up settings remain in place given that measured currents are
below the normal pickup settings. This Stop Time is typically set very short since the
actual measurement of currents indicates dynamic cold load conditions will not inad-
vertently pickup the relay elements. To defeatthe Stop Time from switching the relay
element pickup settings back to normal, it may be set to « or blocked via a binary input.

6-38 7SJ61 Manual
C53000-G1140-C118-1



Functions

% PickUp Levels
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If a relay element picks up while the dynamic settings are enabled, elapse of the
tive Time or Stop Time will not restore the normal pickup settings until dr
of the relay element occurs based on the dynamic settings.

If the dynamic cold load pick-up function is blocked via a binary input, all tri
ers will be immediately reset and all normal settings will be restored. If blocki
during an on-going fault with dynamic cold load pick-up functions enabled, t
of all overcurrent relay elements will be stopped, and then restarted based on their

normal duration. ®
During power up of the protective relay with an open circuit breakergthe time delay set
at address 1703 CB Open Time is started, and is proce ing'the normal set-
tings. Therefore, when the circuit breaker is closed, the ng ings are effective.
Figure 6-19 shows a timing diagram, Figure 6-20 describ gic for cold load pick-
up function. 0
Breaker A Q
Closed
Open >
— e . ,
| | |
“CB open“-Timer | | |
| \
|
| L
|
“CB open', “CB open* = ) :
“Active Time-Tim |
|
: >
! “Active Time" |
I :
| Possible shorter
Opereﬁ | L &P, due to
\ | “Stop Time*
“CLP"“setting active | I
“n | setting active” i |
| .
ime“-Timer | I
| |
= : >
| le——=lustop Time*
| |
“Normal* : | | |
Pickup T H ...... - ¢
Dropout |
increased power consumption Trip, if increased
after long outage power demand is

present after “Ac-
tive Time" expired

Figure 6-19 Cold Load Pickup Timing Sequence
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F# 1730 F# 1995
[l >BLockclp

[1701] COLDLOAD PICKUP]

or
I on ]

— e F# 1994

wq OFF CLP OFF
4
52a Configured
or

52b Configured &

_______________ _O%easure_ L; .

F# 4601

.>52-a >Q
or Circuit- 703 Open Time
F# 4602 & Breaker
o o=
| Breaker Contact

I
I
I
I
I
| we
I
I
I
I
I

[1702]start Condition]

[ SR { Din Set. Activate@)

Processing of the
& R cold load pick-up
settings in the overcurrent

No Current

|

|

|

|

|

|

|

[0212] BkrCclosed I MIN| |
[ elements

Max.of | |< T |
|

|

|

|

|

|

|

|

las 1by Ic

[1704]Active Time |

Dynamic Pickup [
| Exceeding one of the dynamic cold pick-up thresholds of 0. N T.
the overcurrent elements (Address 810 21)

i

Exceeding one of the ,normalp thresholds of the 1705 [Stop Time or
| overcurrent elements
Normal Pickup 0 ,T
| — '7L|
F# 1731
L - —— W — — — — — — = o

6.3.2 Progra Nettings

General

namic cold load Pickup feature can only be enabled if address 0117 Coldload
Pickup was set to Enabled during configuration of protective functions. If the func-
tion is not required, address 0117 should be setto Disabled.

Time D There are no specific procedures on how to set the time delays at addresses 1703 CB
Open Time, 1704 Active Time and 1705 Stop Time. These time delays must be
based on the specific loading characteristics of the equipment being protected, and
should be selected to allow the brief overloads associated with dynamic cold load con-
ditions.
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Phase Elements

Ground Elements

The dynamic pickup values and time delays associated with non-directional overeur-
rent phase protection are set at address block 18.

The dynamic pickup and delay settings for the 50-2 element are set at addresses
1801 50c-2 PICKUP and 1802 50c -2 DELAY respectively; the dynamicgickup@and
delay settings for the 50-1 element are set at addresses 1803 50c-1 PIEKUPand
1804 50c-1 DELAY respectively; and the pickup, time multiplier (for IEC curves), and
time dial (for ANSI curves) settings for the 51 element are set at addresses 1805 51¢
PICKUP, 1806, and 1807 respectively (51¢ TIME DIAL).

The dynamic pickup values and time delays associated withynof-directional overcur-
rent ground protection are set at address block 19.

The dynamic pickup and delay settings for the 50N-2 elementiare set at addresses
1901 50Nc-2 PICKUP and 1902 50Nc-2 DELAY reSpectively; the dynamic pickup
and delay settings for the 50N-1 element are set at addresses 1903 50Nc-1 PICKUP
and 1904 50Nc-1 DELAY respectively; and the pickupstime multiplier (for IEC
curves), and time dial (for ANSI curves) settings for the 51N element are set at ad-
dresses 1905 51Nc PICKUP, 1906, and 1907 respectively (51Nc¢ T-DIAL).

6.3.2.1 Settings for Dynamic Cold Load Adjustments

In the list below, the setting ranges and default setting values for the pickup currents
are for an equipment with a nominal.current rating Iy = 5 A. For a nominal current rat-
ing Iy = 1 A, divide the Setting«Qptions'values and Default Setting values by 5. Con-
sider the current transformergatiosywhen setting the equipment with primary values.

Addr. Setting Setting Options | “Defadllt Setting Comment Configuration
> 3
c ©
O Qo
@ o8
Elels|E|®
2/5/0(8|%
€0 |52 |2
= (@) n [T N]
T Z|lunlwn
o |¥i<|o]|>
1701 | COLD LOAD OEE OFF Dyn. Cold Load Setting Adj. On/Off | X | X | X | X| X
PICKUP ON
1702 | Start Condition No Current No Current Dyn. Cold Load Setting Adj. Arming | X | X | X | X| X
Breaker Contact Condition
1703 | CB Open Time 021600 s 3600 s Dyn. Cold Load Setting Adj. Arming | X | X | X | X| X
Time
1704 | Active Time 1~21600s 3600 s Dyn. Cold Load Setting Adj. Active X[ X|X]|X]|X
Time
1705 | Stop Time 1~600s 600 s Dyn. Cold Load Setting Adj. Active X[ X X|X| X
Time With Normal |

7SJ61 Manual
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6.3.2.2 Information List for @

Addr. CLP-Setting Setting Options Default Addr. Normal Setting Configuration
Setting
Qo
c [5)
(@) [ 9
Q )
e ()
SEE
21393
AIEIFIE
o83
1801 | 50c-2 PICKUP 0.50~175.00 A |50.00 A 1202 50-2 PICKUP X| X| X
1802 | 50c-2 DELAY 0.00 ~ 60.00 sec. | 0.00 sec. 1203 50-2 DELAY X| X| X
1803 | 50c-1 PICKUP 0.50~175.00A |10.00 A 1204 | 50-1 PICKUP X X| X| X
1804 | 50c-1 DELAY 0.00 ~ 60.00 sec. | 0.30 sec. 1205 50-1 DELAY X[ X[ X]X]|X
1805 | 51c PICKUP 0.50 ~20.00 A 7.50 A 1207 51 PICKUP X| X| X| X
1806 | 51c TIME DIAL 0.05~3.20sec. |0.50 sec. X X| X
1807 | 51c TIME DIAL 0.5 ~15.00 5.00 sec. X
Addr. Setting Setting Options Default Configuration
Setting
o
> 2
c ©
O Q|
2l |o|B|&
Flele|E|s
2|510(8(8
19151515
A E- 219
oYi<|o|D
1901 | 50Nc-2 PICKUP 0.25~175.00A |35.0 1302 50N-2 PICKUP X[ X[ X|X|X
1902 | 50Nc-2 DELAY 0.00 ~ 60.00 sec. | 0. e 1303 50N-2 DELAY X[ X[ X|X|X
1903 | 50Nc-1 PICKUP 0.25~175.00 A 1304 | 50N-1 PICKUP X[ X[ X|X|X
1904 | 50Nc-1 DELAY 0.00 ~ 60.00 sec. 1305 50N-1 DELAY X[ X| X|X]|X
1905 | 51Nc PICKUP 0.50 ~20.00 A 1307 51N PICKUP X[ X| X| X
1906 | 51Nc T-DIAL 0.05~3.20 1308 | 51N TIME DIAL, IEC X XX
1907 | 51Nc T-DIAL 0.5~ 1309 51N TIME DIAL, ANSI X

ic Cold Load Setting Adjustments

F# LCD&lex Comment
1994 | CLP OFF Cold-Load-Pickup switched off
1995 | CLP BLO Cold-Load-Pickup is blocked
1996 | CLP running Cold-Load-Pickup is running
1997 | Dyn set. ACTIVE Dynamic settings are active
1730 | >BLOCK CL’ >Block Cold-Load-Pickup
1731 P stpTim >Block Cold-Load-Pickup stop timer
6-42
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6.4 Inrush Restraint

General

When the 7SJ61 relay is installed to protect a power transformer, large magnetizing
inrush currents will flow when the transformer is energized. These inrush currentsmay
be several times the nominal transformer current, and, depending on the trapsformer
size and design, may last from several milliseconds to several seconds.

Although pickup of the relay elements is based only on the fundamental harmonic
component of the measured currents, false device pickup due tadnrush is still a poten-
tial problem since, depending on the transformer size and designgthe fundamental
harmonic comprises a large component of the inrush currenty

6.4.1 Description of Inrush Restraint

Principle

Cross,Blocking

7SJ61 Manual
C53000-G1140-C118-1

The 7SJ61 features an integrated inrush restraint fungtion that may be utilized when
the device is installed at or near a transformer, It Supervises the “normal” tripping of all
directional and non-directional overcurrent felayaelements with the exception of the
50-2, 50N-2, 67-2 and 67N-2 relay elements./For example, when a transformer is en-
ergized the current levels may exceed the'normal pickup of the overcurrent elements
set in the device. If inrush conditions,are identified (the 2nd harmonic content of cur-
rent exceeds the value of setting at'address 2202 2nd HARMONIC), special inrush
messages are created within theddevicetthat will block tripping of the overcurrent ele-
ments. Note, that only the trippiRg eleménts are affected by harmonic inrush detection,
the pickup values and corresponding timers continue to operate normally. If inrush
conditions are still present afterthe tripping time delay has elapsed, a corresponding
message is displayedsand recorded, but the overcurrent tripping is blocked. (see Fig-
ures 6-12 and 6-13):

Inrush current containsarelatively large second harmonic component which is nearly
absent during a short=eircuit fault. Inrush current detection, therefore, is based on the
evaluation of thé seéend harmonic component present during inrush conditions. For
frequency analysis, digital filters are used to conduct a Fourier analysis of all three
phase currénts andthe ground current. As soon as the second harmonic component
of the Currentflowing in a specific phase or ground relay element exceeds a set value,
trippingfis blecked for that element (does not apply to 50-2, 50N-2, 67-2, and 67N-2
elements). Since quantitative analysis of the harmonic components of the current flow-
ing threughva specific relay element cannot be completed until a full cycle of inrush cur-
rént has‘been measured, inrush restraint blocking, and the associated inrush detec-
tion message, is automatically delayed by one cycle. It is important to note, however,
that'the tripping time delays associated with the relay elements are started immediate-
ly after pickup of the relay element, even if the inrush conditions are detected. If inrush
blocking drops out during the time delay, tripping will occur when the time delay of the
element elapses. If inrush blocking drops out after the time delay has elapsed, tripping
will occur immediately. Therefore, utilization of the inrush restraint feature will not re-
sult in any additional tripping delays. If a relay element drops out during inrush block-
ing, the associated time delay will reset.

Since inrush restraint operates individually for each phase, inrush restraint will not

block tripping in situations where a power transformer is energized into a single-phase
fault and inrush currents are detected on the unfaulted phases. This feature provides
maximum protection, however, inrush restraint can be configured to allow inrush de-
tection on one phase to block tripping by the elements associated with the other phas-
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es. This is referred to as cross-blocking and can be enabled at address 2203. Inrush
currents flowing in the ground path will not cross-block tripping by the phase elements.

The cross-blocking function may also be limited to a particular time interval, which ca
be set at address 2204. After expiration of this time interval, the cross-blocking -
tion will be disabled.

_____________________ F# 7565 .
AQ2nd 1 - | sh PU
= -
(0 2nd Harmonig - 5
bn PU
[ 2202 [2nd HARMONIC | a>ble 2 # 7567
L b — & Rush PU
1/2 ac cycle c F# 7564
' ! Bk Gnd InRush PU
] or Inrush Recog.
a & |50-1
[205[ 1 Max | a<b
b
|| | | Inrush Recog.
H or & |50N-1
’,_
L] Inrush Recog.
& iI:>
ﬂi
[ Inrush Recog.
| : & |5IN
— >
I
I
I
IInrush Recog. 50-1
Inrush Recog. 67-1 &
'%"Cb 1S (InrushCrossBIck )
Infush Recog. 51 or o T Inrush Detection for Phase
Inrush Recog. 67-TOC ! d R and Ground Faults (50-
1,50N-1, 51-1, 51N-1, 51N-
TOC)
e EE—

Measurement/Logic

F# 7557

{InRush PhBLOCKE@

F# 7556

{ INnRush OFF )

igure 6-21 Logic Diagram for Inrush Restraint

4 The maximum current I Max where inrush restraint can operate is set at address
2205. If energizing the protected equipment results in a current that exceeds the I
Max setting value, inrush restraint based on detection of second harmonic currents
will no longer occur.
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6.4.2

Programming Settings

Inrush restraint will only operate, and is only accessible, if enabled at addressi0122

Inrush Restraint during configuration of protective functions. If the functionds not
required, address 0122 should be setto Disabled. The function may be switched ON
or OFF at address 2201 INRUSH REST..

Upon delivery from the factory, the device is programmed to initiate inrush restraint
when the second harmonic component of the measured current exceeds 15 % of the
total current. This value is identical for all phases and ground, and.amay be modified at
address 2202 2nd HARMONIC. Under normal circumstancesythis setting will not need
to be changed. However, in special situations, this setting4naye as low as 10 %.

If cross-blocking is desired, it can be enabled at address'2203/CR0SS BLOCK. Cross-
blocking can be activated for a specified amount of time;, entéred at address 2204
CROSS BLK TIMER.

The maximum current where inrush restraint can operate is set at address 2205
I Max.

6.4.2.1 Settings for Inrush Restraint (Stabilization)

In the list below, the setting range and default setting value for | Max are for an equip-
ment with a nominal current ratinglly = 5%. For a nominal currentrating Iy, = 1 A, divide
the Setting Options values and DefaultsSetting value for | Max by 5. Consider the cur-
rent transformer ratios when setting the equipment with primary values.

Ad- LCD-Text Setting options Default Setting Comment
dress
2201 | INRUSH REST. OFF OFF Switch-on Inrush stabilization
ON
2202 | 2nd HARMONIC 10 ~ 45% 15% Component of 2nd harmonic for In-
rush recognition
2203 | CROSS BLOCK N@ No Blocking per crossblock function
Yes
2204 | CROSS BLK TIMER _|'®00,~"180.00 sec. 0.00 sec. Blocking time for crossblock function
2205 |1 Max 1,50 ~ 125.00 A 37.50 A Maximum current for inrush recogni-
tion

7SJ61 Manual
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6.4.2.2 Information List for Inrush Restraint (Stabilization)

F# LCD-Text Comment O
1840 | PhA InrushBIk Phase A trip blocked by inrush detection
1841 | PhB InrushBIk Phase B trip blocked by inrush detection O
1842 | PhC InrushBlk Phase C trip blocked by inrush detection
1843 | INRUSH X-BLK Cross blk: Ph Cross blocked PhY 2
7551 | 50-1 InRushPU 50-1 InRush picked up %
7552 | 50N-1 InRushPU 50N-1 InRush picked up \
7553 | 51 InRushPU 51 InRush picked up
7554 | 51N InRushPU 51N InRush picked up @
7556 | InRush OFF InRush OFF
7557 | InRushPhBLOCKED InRush Phase BLOCKED
7558 | InRush Gnd BLK InRush Ground BLOCKED
7564 | Gnd InRush PU Ground InRush picked up
7565 | laInRush PU Phase A InRush picked up
7566 | Ib InRush PU Phase B InRush picked u
7567 | Ic InRush PU Phase C InRush picked
7563 | >BLOCK InRushPh >BLOCK InRush Phas

L 4

>
N
N

Q
o
&

L 4
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6.5 Sensitive Ground Fault Detection ( 50Ns, 51Ns)

General

Sensitive ground fault detection may be used in isolated or compensated systems to
detect ground faults. In solidly or low-resistance grounded systems, sensitive ground
fault detection is used to detect high impedance ground faults. Sensitive ground fault
detection may be used for alarming and annunciation, or may be allowed to initiate
tripping. Programmable timers are supplied to supervise the alarming and tripping.

Because of its high sensitivity, ground fault detection is not suitedsfor detection of high
magnitude ground faults (over about 1.6 A at the sensitive grounddfault detection relay
terminals). The overcurrent protection functions are preferredifor this‘application (Sec-
tion 6.2).

6.5.1 Description of Sensitive Ground Fault Detection

Current Elements

Logic

7SJ61 Manual
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The current elements associated with sensitive,ground fault detection typically operate
for low magnitudes of zero sequence curkenty, They are typically applied in systems
where ground fault currents are limited@uy neutral resistors.

There are two current elements used fomsensitive ground fault protection. A definite
time element similar to the 50N-2 elemént is used, as well as an element that may be
operated with either a fixed time ‘delay (similar to the 50N-1 element) or with a user
defined curve (similar to the 5IN=TOC element).

Figure 6-22 illustrates thé condition logic for the sensitive ground fault pickup. Ground
fault pickup may e switched ON or OFF, or into Alarm 0Only condition at address
3101 Sens. Gnd Fault. When ground fault protection is ON, tripping is possible.
The entire function/may be blocked via a binary input. Switching off or blocking means
the measurementlogic (shown in Figure 6-23) is deactivated, therefore, time delays
and messages ar€ reset.

E# 1207 F# 1230
[l >BLk 50Ns/67Ns (‘Sens. Gnd block)
{8101 Sens. Gnd Fault]
|
1l /. o to Figure
LOFF or iReset Measurement Lo@s 6-23
F# 1211
(50Ns OFF )
F# 1212
9 & —— (50NSACT
L—qg
Figure 6-22  Activation of Sensitive Ground Fault Detection
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F# 1221 |
(50Ns-2 Pickup )
I

[3114]50Ns-2 DELAY]

50Ns-2

—

[0131]Sens.E Fault |[50Ns-1/51Ns e

R ’ I
50Ns-2[ [ E o F# 1223 |
=2 50Ns-2 TRIR) |

F# 1224

| |Definite Time

[3l,<1.6A

(50Ns-1 Pickup ) |
50Nsﬂ & 50Ns-1 Pickup |

[ 3118 [50Ns-1 DELAY] |
I

|
User Def.Curves 51Ns\
ol Vel LI VES)
& 0o T E#£.1226 |
[ e 50Ns-1 TRIP
d

F# 1202

. >BLOCK 50Ns-2

F# 1227

|
(SINsPickup__ ) |

[3720[51Ns TINE DIAL] |
I

F# 1229 |
NG
J |

Measurement Logic

F# 1203

. >BLOCK 50Ns-1

F# 1204

. >BLOCK 51Ns

From [Alarm Only
Figure
6-22 | Reset Measuring Device

Figure 6-23 Logic Diagram for Sensitive Ground FaultRetettion

6.5.2 Programming Settings

General Settings

Current Elements,
General

50Ns—2"Element

6-48

During configuration, of protective functions, address 0131 Sens.Gnd Fault should
be setto Definite Time only if the inverse characteristic is not required, User
Defined, Pickup Curve if both a definite time and inverse time characteristic are
required, and Disabled if the function is not required at all.

Address 0208 CT Ns/CT Ph contains the conforming factor for the zero sequence
current iNputs.

Sensitive ground fault detection may be switched ON, OFF, or to Message Only, at
address' 3101 Sens.Gnd Fault. If sensitive ground fault protection is switched ON,
bothripping and message reporting is possible.

The two time-overcurrent elements are set at addresses 3113 through 3122. These
elements operate from the zero sequence current. They typically operate, therefore,

only in grounded systems (solid or low resistance), or for motors connected to an un-
grounded bus where the entire system capacitance supplies zero sequence current to
the motor ground connection, but the ground current in the ground connection is insig-
nificant because of the low motor capacitance.

The 50Ns-2 element pickup and delay settings are entered at addresses 3113 50Ns -

2 PICKUP and 3114 50Ns-2 DELAY respectively. Pickup and time out of the 50Ns-
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50Ns-1/51Ns
Element

User Defined
Curve
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2 element can result just in the generation of a message, or in both the generation'of
a message and tripping. The latter is only possible if address 3101 is set to ON;

If configured as Definite Time only at address 0131, the 50Ns-1 element wilFbe
enabled. The pickup and delay settings for the 50Ns-1 element are at addresses 83117
50Ns-1 PICKUP and 3118 50Ns-1 DELAY respectively.

If a user defined curve is configured at address 0131, it should be noted that the de-
vice will not necessarily pickup until the current exceeds 110 % 06f theypickup value, as
is standard for inverse curves.

Entry of the value pair (current and time) is a multiple of th&ysettings at addresses
3119 51Ns PICKUP and 3120 51Ns TIME DIAL. Theréfore, it is recommended
that addresses be initially set to 1.00 for simplicity. On€e,thesetirve has been entered,
the settings at addresses 3119 and 3120 can be maodifiechif desired.

As delivered, The default settings for all currentaluesis . They are, therefore, not
enabled—and no pickup or tripping of these prétective’functions will occur.

Up to 20 pairs of values (current and time) /may‘be entered at address 3131 M.of
PU TD. The device then approximates the Curve, using linear interpolation. The fol-
lowing must be observed:

— The value pairs should be entered,infingreasing sequence. If desired, fewer than 20
pairs may be entered. In mostieaseshabout 10 pairs is sufficient to define the curve
accurately. Each unused paigfmustthen be marked as unused by entering “o” as
the limit value. The user mustiensure the value pairs produce a clear and constant
curve.

— Current flows less than,the smallest current value entered will not lead to an exten-
sion of the tripping time. The pickup curve (see Figure 6-24) continues, from the
smallest current point parallel to the current axis.

— Current flows greater than the highest current value entered will not lead to an ab-
breviation of gthe'tfipping time. The pickup curve (see Figure 6-24) continues, from
the largest.current point parallel to the current axis.

T/Tp
A Pickup Curve

Smallest Current Point

Largest Current Point

111 20 o

Figure 6-24 Use of a User Defined Curve
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6.5.2.1 Settings for Sensitive Ground Fault Detection

The current-based setting ranges and Default Setting values are independent of th
nominal current rating of the device. The sensitive ground fault detection measur,

the current at a special, sensitive input. In general, current-based settings can t@
tered in primary terms with consideration given to the ratio of the applicable curr
transformer. However, problems related to the resolution of the pickup currents can
occur when very small settings and small primary currents are involved. The user is
therefore encouraged to enter settings for the sensitive ground fault detection in sec-

ondary terms.

N

Addr. LCD-Text Setting options Default Setting Comment % Configu-
ration
o
> |2
c 2
5] [on
= c
= [a]
£ =
T |3
[a} D
3101 | Sens. Gnd Fault | OFF OFF S ound fault pickup X | X
ON
Alarm Only
3113 | 50Ns-2 PICKUP | 0.003 ~ 1.500 A 0.300 A s-2 Pickup X
3114 | 50Ns-2 DELAY 0.00 ~ 320.00 sec ONs-2 Time Delay X
3117 |50Ns-1 PICKUP | 0.003 ~ 1.500 A 50Ns-1 Pickup X
3118 | 50Ns-1 DELAY 0.00 ~ 320.00 sec 50Ns-1 Time delay X
3119 | 51Ns PICKUP 0.003 ~ 1.400 A 51Ns Pickup
3120 |51Ns TIMEDIAL | 0.10 ~ 4.00 sec 51Ns Time Dial
3131 | MofPU TD L 4 Multiples of PU Time-Dial
L 4
6-50 7SJ61 Manual
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6.5.2.2 Information List for Sensitive Ground Fault Detection
F# LCD-Text Comment
1211 | 50Ns/67Ns OFF 50Ns/67Ns is OFF
1212 | 50Ns/67Ns ACT 50Ns/67Ns is ACTIVE
1221 | 50Ns-2 Pickup 50Ns-2 Pickup
1223 | 50Ns-2 TRIP 50Ns-2 TRIP
1224 | 50Ns-1 Pickup 50Ns-1 Pickup
1226 | 50Ns-1 TRIP 50Ns-1 TRIP
1227 | 51Ns Pickup 51Ns picked up
1229 | 51Ns TRIP 51Ns TRIP
1230 | Sens. Gnd block Sensitive ground fault detection BLO
1202 | >BLOCK 50Ns-2 >BLOCK 50Ns-2
1203 | >BLOCK 50Ns-1 >BLOCK 50Ns-1
1204 | >BLOCK 51Ns >BLOCK 51Ns
1207 | >BLK 50Ns/67Ns >BLOCK 50Ns/67Ns

Q
o
&

L 4
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6.6 Negative Sequence Protection (46)

General

Use with Motors

Negative sequence protection detects unbalanced loads on the system. In addition,,it
may be used to detect interruptions, faults, and polarity problems with current trans-
formers. It is particularly useful in detecting phase-to-ground, phase-to-phase, and

double phase-to-ground faults with magnitudes lower than the maximum load current.

The application of negative sequence protection to motors has a speciahsignificance.

The negative sequence currents associated with unbalanced loads creaté counter-ro-
tating fields in three-phase induction motors, which act on the rotor‘at double frequen-
cy. Eddy currents are induced at the rotor surface, and local overheating of the rotor

begins to take place. In addition, the threat of thermal overload €xistswhen the motor
is supplied by unbalanced system voltages. Because the moter represents a small im-
pedance to negative sequence voltages, small voltage imbalances can lead to large

negative sequence currents.

6.6.1 Description of Negative Sequence Protection

6.6.1.1 Determination of Unbalanced Load

The negative sequence protection feature of the 7SJ61 relay uses filtering to dissect
the phase currents into theigSymmetrical components. If the negative sequence com-
ponent of the phase currefits is/at least 10% of the nominal device current, and all
phase currents are less,thamfour (4) times the nominal device current, then the neg-
ative sequence current isfed inte three time-overcurrent relay elements, two of which
are definite time (see Figure 6525) and one of which contains an inverse time charac-
teristic (see Figure 6-26)

Refer to phase rotationg/ia binary input section 6.1.1.1 and 6.12.

6.6.1.2 Definite Time Elements (46-1, 46-2)

6-52

The twa'definite'time elements are designated 46-2 and 46-1. Each of the two definite
time elements will generate a message and initiate a time delay when picked up. Once
eithértime delay elapses, a trip signal is initiated. Figure 6-25 illustrates the definite
time £haracteristic when the 46-1 element is set with a more sensitive pickup value
While'the 46-2 element is set with a shorter tripping delay.

7SJ61 Manual
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Tripping Area

46-1

%

46-2

46-1 46-2 — bk

Figure 6-25 Definite Time Characteristic for Negative Sequence Protection

6.6.1.3 Inverse Time Element (46-TOC)

Pickup and
Tripping

Drop Out for IEC
Curves

Drop Out for ANSI
Curves

7SJ61 Manual
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The inverse time element is designated46-TOC and can operate with IEC or ANSI
characteristic tripping curves dependin@ on the model ordered. The curves and asso-
ciated formulas are given in the Technical Specifications (Figures 10-4 and 10-5 in
Section 10.8). When programming, the inverse time curve, the definite time elements
are available (see SubSection 6.6.1.2).

When the negativg,sequence current exceeds the pickup setting of the 46-TOC ele-

ment by 110%, the elément picks up, generates a message, and initiates time delayed
tripping based @n the,selected characteristic curve. Once the corresponding time in-

terval on the curvg elapses, a tripping signal is initiated. The characteristic curve is il-
lustrated infFigure 6-26.

WhendEC curves are used, the 46-TOC element drops out when the negative se-
guence current decreases to 95 % of the pickup setting. The time delay resets imme-
diately‘in@anticipation of another pickup.

When ANSI curves are used, the 46-TOC element may drop out immediately when
the negative sequence current decreases to 95 % of the pickup setting, or disk emu-
lation may be used to simulate the unwinding of an electromechanical induction disc.

If disk emulation is selected, the drop out begins when the current decreases to 90 %
of the pickup value, and reset proceeds in accordance with the selected reset curve.
When the negative sequence current is between 90 % and 95 % of the pickup setting,
neither forward nor reverse movement of the disk is simulated. When the negative se-
quence current falls below 5 % of the pickup value, disk emulation is terminated and
immediate reset takes place. Figure 6-26 illustrates the overall tripping characteristic.
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Negative Sequence Warning Level

46-1———/—

Tripping Area P

Thermal Protection

462 - - - - Foboe

46-1 91 x 1 =2

Figure 6-26 Inverse Time Characteristic for Ne nce Protection

r— - - - - - — — — — — — - - - - - - — - — — q
\ F# 5166
{46-TOC picked u9|

[4007[46 ANSI CURVE]
[0140]46 |
[2>

1
| _Disabled

|
| |
| |
| TOC ANSI/TOC |
| Definite Time & |
| F# 5165 |
(46-1 picked up
| 2002] 46-1 PICKUP | |
| (] . |
o T F# 5170
| o — or 46 TRIP |
| ¢ |
| \ [4004[46-2 PICKUP | (4005 |
[
I o 1 l
| |
F# 5159
| - {46-2 picked up) |
L y Mea_sur%nelt/nglc ___________ N
1 F# 5152
CK 46 ¢ ] {46 BLOCKED)
F# 5153
2001 FoT 26 or pp (46 ACTIVE )
1 F# 5151
) “_/:)L or (46 OFF )
1 _OFF
L 4
Figure 6-27 Logic Diagram for Negative Sequence Protection
Disk emulation offers advantages when the negative sequence protection must be co-
ordinated with conventional source side relays.
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Logic

Figure 6-27 shows the logic diagram for negative sequence protection. The protection
may be blocked via a binary input.

When the negative sequence protection criteria are no longer satisfied (i.e. alkphasg
currents drop below 10 % of the nominal relay current or at least one phasg'curreftis
greater than four (4) times the nominal device current, the tripping time delay is imme-
diately reset.

6.6.2 Programming Settings

General

Definite Time Ele#
ments

7SJ61 Manual
C53000-G1140-C118-1

Negative sequence protection is configured at address 0140 46. If only the definite
time elements are desired, address 0140 should be'setto Definite Time only.
If both definite time and inverse time elements afete,be Used, address 0140 should
be setto Time Overcurrent Curve ANSI, and if n€gative sequence protection is
not needed, address 0140 should be set todisabled.

Negative sequence protection is switched ON or OFF at address 4001 FCT 46.
Refer to phase rotation via binary input section 6.1.1.1 and 6.12.

The default pickup settings and delayasettings of the negative sequence time-overcur-
rent relay elements are generallyssufficient for most applications. If the device is used

to protect a motor, and data is available®from the manufacturer regarding the allowable
long-term load imbalance andithetallowable load imbalance per unit of time, this data
should be used as the basis far'selecting the pickup and delay settings. In this situa-
tion, it is important tonsure that'the values given by the manufacturer represent the

primary values for the mator. For example, if the long-term allowable thermal inverse

current (with respecttefthe nominal motor current) is given, this value is used to cal-

culate the settings for, thewegative sequence time-overcurrent element. For this situ-
ation:

I = IZQerm Erim|:||:I ICTsec
270 0 NMotorq .
NMotor CT prim

Pickup Setting

whefe 15 perm prim  Permissible Thermal Inverse Current of the Motor
IN Motor Nominal Motor Current
IcT sec Secondary Nominal Current of the Current Transformer
IcT prim Primary Nominal Current of the Current Transformer

The pickup and delay settings associated with the 46-1 element are set at addresses
4002 46-1 PICKUP and 4003 46-1 DELAY respectively while the pickup and delay
settings for the 46-2 element are set at address 4004 46-2 PICKUP and 4005 46-
2 DELAY respectively. Typically the 46-1 element is set with a lower pickup value and
higher time delay than the 46-2 element. This allows the 46-1 element to act as an
alarm while the 46-2 element will initiate fast tripping for severe imbalances.

If the 46-2 element is used for fast tripping against severe imbalances, the pickup val-
ue should be set at 60 % of the nominal phase current. This will ensure pickup for the
complete loss of one phase. On the other hand, because the loss of a phase could be
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interpreted as a phase-to-phase fault, the time delay of this element should be coor-
dinated with fault protection relays. The magnitude of the negative sequence current
with respect to the phase current when one phase is out of service is given as follows:

1
I, =—=—0=0.580
2B
Examples:
Motor: IN Motor =545A
12 1ong-term prim / IN Motor =0.11 long-term
12 short-term prim 1IN Motor =0.55 for Tpae=1S
Current CT = 600A/1A
Transformers
Set Value 46-1 Address 4002 =0.92, - 545A - (1/600A) = 0.10A
Set Value 46-2 Address 4004 Z0.55 -'B45A - (1/600A) = 0.50A

This ensures

When protecting a feeder, negative sequenge protection may serve to identify low
magnitude unsymmetrical faults below the, pickup values of the directional and non-
directional overcurrent elements. To detectlead magnitude faults, the pickup value of
the negative sequence time-overcugentielements must be set below the following:

— a phase-to-phase fault (1) results in thé following negative sequence current:

l,=-+0=0580

J3
- aphase-to-ground faalt (I*eorresponds to the following negative sequence current:

1
l, =30 =0330

To prevent false opegations for fault in other zones of protection, the time delay should
be coordinatediwith other fault protection relays in the system.

For a transformer, negative sequence protection may be used as sensitive protection
for low'magnitude phase-to-ground and phase-to-phase faults. In particular, this ap-
plication is"well suited for delta-wye transformers where low side phase-to-ground
faultsfdoinot generate high side zero sequence currents.

The relationship between negative sequence currents and total fault current for phase-
to-phase faults and phase-to-ground faults are valid for the transformer as long as the
tufns ratio is taken into consideration.

Consider a transformer with the following data:

Transformer Base Rating 16 MVA

Nominal High Side Voltage Vhs = 110 kV
Nominal Low Side Voltage Vg =20kV
Transformer Connection Delta-Grounded Wye
High Side CT Ratio CTR=100A/1A

The following faults may be detected at the lower-voltage side:
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Inverse Time Ele-
ment with IEC
Curves

Inverse Time Ele-
ment with ANSI
Curves

If the pickup setting (PU) of the device on the high side is set to 0.1 A, then a phase-
to-ground fault current of

| =(1/0.33) * CTR * PU * Vg / V| g =
3*100*0.1 A*110kV/20kV =165 A

and a phase-to-phase fault current of

| = (1/0.58) * CTR * PU * Vg / V| g =
1.732*100*0.1 A*110kV/20kV =95 A

can be detected at the low side. These faults correspond to36, %%and 20 % of the base
transformer rating respectively. It is important to note that load current is not taken into
account in this simplified example. To prevent false operationer faults in other zones
of protection, the delay time must be coordinated with other relays in the system.

If the 46-TOC element is employed, a characteristie tripping curve should be selected
to coordinate with the thermal overload curve rgpresenting the protected equipment

(e.g. induction motor, etc.). The curve should be“selected at address 4006 46 IEC

CURVE. The characteristic tripping curves, andhe formulas on which they are based,
are given in the Technical Specifications, Section 10.8.

The 46-TOC element picks up when the'negative sequence input current exceeds
110% of the pickup settings and drepsteut when he negative sequence current de-
creases to 95 % of the pickup settifig. The pickup settings is entered at address 4008
46-TOC PICKUP.

The associated time multipliekis €ntered at address 4010 46-TOC TIMEDIAL.

The time multiplier may,also be set to « thus allowing the element to pickup and gen-
erate a message, but never toufip. If the inverse time element is not required at all,
address 0140 sho(ld,befset to independent during configuration of protective func-
tions (Section 5.Ih

If the 46-TOC elementiis employed, a characteristic tripping curve should be selected
to coordinate®With'the thermal overload curve representing the protected equipment
(e.g. induction mator, etc.). The curve should be selected at address 4007 46 ANSI
CURVE._The characteristic tripping curves, and the formulas on which they are based,
are given in the Technical Specifications, Section 10.8.

The 46:TOC element picks up when the negative sequence input current exceeds
110 %,0fthe pickup settings and drops out when the negative sequence current de-
creases to 95 % of the pickup setting. The pickup settings is entered at address 4008
46-TOC PICKUP.IfDisk Emulation was selected at address 4011 46-TOC RE-
SET, reset will occur in accordance with the reset curve as described in Subsection
6.6.1.3. The associated time dial is entered at address 4009 46-TOC TIMEDIAL.

The time may also be set to « thus allowing the element to pickup and generate a
message, but never to trip. If the inverse time element is not required at all, address
0140 should be setto Definite Time only during configuration of protective func-
tions (Section 5.1).

6.6:2:1%, Settings for Negative Sequence (Phase Balance) Current Protection

7SJ61 Manual
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In the list below, the setting ranges and default setting values for the pickup currents
are for a device with a nominal current rating Iy = 5 A. For a nominal current rating Iy
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=1 A, divide the Setting Options values and Default Setting values by 5. Consider the

current transformer ratios when setting the device with primary values.

Addr. LCD-Text Setting Options Default Setting Comments Configu-
ration
>
c
o
g lo
2913
= |2
8z |E
4001 | FCT 46 ON OFF Negative sequénceeurrent | X | X | X
OFF protection
4002 | 46-1 PICKUP 0.50 ~ 15.00 A 0.50 A Pickup current 46-1 X| X[ X
4003 | 46-1 DELAY 0.00 ~ 60.00 sec 1.50 sec Definite delay time 46-1 X | X| X
4004 | 46-2 PICKUP 0.50 ~ 15.00 A 250 A Pickupfcurrent 46-2 X| X| X
4005 | 46-2 DELAY 0.00 ~ 60.00 sec 1.50 sec Definite delay time 46-2 X| X| X
4006 | 46 IEC CURVE Normal Inverse Extremely Inve, "€urrent-time IEC X
Very Inverse characteristic curve 46- X
Extremely Inverse JOC X
4007 | 46 ANSI CURVE Extremely Inverse Extremely Ay, | Current-time ANSI X
Inverse characteristic curve 46- X
Moderately Inverse TOC X
Very Inverse X
4008 | 46-TOC PICKUP 0.50 ~10.00 A 450 A Pickup current 46-TOC XX
4009 | 46-TOC TIMEDIAL | 0.50 ~ 15.00 sec 5100 sec Time dial, ANSI X
characteristics, 46-TOC
4010 | 46-TOC TIMEDIAL |0.05 ~ 3.20 sec 0.50 sec Time multiplier, IEC X
characteristics, 46-TOC
4011 | 46-TOC RESET Instantaneous Instantaneous | Reset characteristic for 46- X
Disk Emulation TOC, ANSI current-time
characteristics
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6.6.2.2 Information List for Negative Sequence Current Protection

F# LCD-Text Comment O
5151 |46 OFF 46 switched OFF
5152 | 46 BLOCKED 46 is BLOCKED 0
5153 |46 ACTIVE 46 is ACTIVE
5159 | 46-2 picked up 46-2 picked up L 4
5165 | 46-1 picked up 46-1 picked up %
5166 | 46-TOC pickedup 46-TOC picked up
5170 |46 TRIP 46 TRIP
5171 | 46 Dsk pickedup 46 Disk emulation picked up
5143 | >BLOCK 46 >BLOCK 46

7SJ61 Manual 6-59
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6.7 Motor Starting Protection (48)

6.7.1 Description of Motor Starting Protection

General

Inverse Time
Time-Overcurrent
Tripping Character-
istic

6-60

When the 7SJ61 relay is used to protect a motor, the starting time monitoring feature
supplements the overload protection described in Section 6.8 by protecting the motor
against the potential damage that might result from frequent starting or extended start-
ing durations. In particular, rotor-critical high-voltage motors can quicklygpetheated
above their thermal limits when multiple starting attempts occur in‘ashostsperiod of
time. If the durations of these starting attempts are lengthened bysexcessive voltage
surges during motor starting, by excessive load moments, or by blocked rotor condi-
tions, a tripping signal will be initiated by the device.

Motor starting protection consists of two time-overcurrent tripping characteristics initi-
ated by the motor starting recognition setting entered at'address 1107 I MOTOR
START. One characteristic is definite time while the other one’is inverse time. When
the motor phase currents exceed the setting entergdhat address 1107, time delayed
tripping will be initiated. To gain a better undetstanding afthow to set the motor starting
recognition setting at address 1107, refer to'Subsectien 6.1.3.

The inverse time time-overcurrent charactetisticis’designed to operate only when the
rotor is not blocked. When the phase currents‘exceed the motor starting recognition
setting entered at address 1107, time,delayed tripping via the inverse time character-
istic is initiated. The inverse time characteristic allows motor starting protection to ad-
just for those situations where high statting voltages result in decreased starting cur-
rents. The tripping time is cal€ulated based on the following formula:

2
Trip 7 ‘I% HAmax where I> lyot sTART
where trgp — Actual tripping time for flowing current |
tA max =Tripping time for nominal start-up current |, (set at address 4103)
| — Current actually flowing (measurement value)
1A — Nominal starting current of the motor (set at address 4102)
IvomsTarT — Pickup value for recognition of motor starting (set at address 1107)
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Definite Time
Time-Overcurrent
Tripping
Characteristic
(Blocked Rotor
Time)
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tamax | ~

»
>
tMoT START I |

Figure 6-28 Inverse Time Characteristic Tripping Cuive foriMotor Starting Current

Therefore, if the starting current | actually measused is smaller (or larger) than the
nominal starting current I, entered at address'4102 STARTUP CURRENT, the actual
tripping time ty, is lengthened (or shortened) accordingly. See Figure 6-28.

During motor starting, the definiteytime‘eharacteristic is designed to initiate a trip if the
motor starting time exceeds themaXimum allowable blocked rotor time. The device

can detect a blocked rotor condition via a binary input from an external rpm-counter.
If the current in any of the phases exceeds the motor starting recognition setting en-
tered at address 1107 andiif@a blocked rotor conditions is detected via a binary input,
a motor starting condition’is assumed, and time delayed tripping via the definite time
characteristic will beyinitiated (based on the maximum allowable blocked rotor time).

Itis important to notethatimessage generation does not occur unless a trip is initiated.
Furthermore, wheémya blocked rotor condition is detected via a binary input, and the
definite time characteristic times out, immediate tripping will take place regardless of
whether thedléckeddrotor condition was detected before or after the definite time char-
acteristic timed out.

Motor starting protection may be switched on or off at address 4101 FCT 48/66. In
additionymotor starting protection may be blocked via a binary input, at which time
pickupymessages and time delays will be reset. Figure 6-29 illustrates the logic for mo-
tor starting protection.
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[Pickup AQ ) or L

[4102[STARTUP CURRENT]

[4103 [STARTUP TIME]
[

_& -— or

[4104]LOCK ROTOR TIME|

Lo T o s

AQ o i

Measurement
L and Tripping Lopgic
____________ o =T — —

F# 6805
l >Rotor locked
F# 6801 F# 6812
>BLK START-SUP ' START-SUP BLK )
[4101] FCT 48/66 | \\
|

oN

.
1 OFF
F# 6811
(START-SUP OFF)

Figure 6-29 Logic Diagram for Motm Protection

6.7.2 Programming Settings
General Motor starting protecti Ny effective and accessible if address 0141 48 was set

to Enabled during i ion of protective function. If the motor starting protection
feature is not required, ress 0141 should be set to Disabled. The function may
switched ON &\ dress 4101 FCT 48/66.

Setting Values Example@th the following data:
Nomina ge V= 6600V
N rrent =126 A

= p Current ISTARTUP = 624 A

\ erm Current Rating Iyax = 135 A
rt-Up Duration for lgragrup Tstamax = 8.5 sec
T Ratio Iy o1 prim / In ¢ sec 200A/1A

The setting for Address 4102 STARTUP CURRENT is calculated as follows:

* | _ ISTARTUP _ 624 A
STARTUP-sec ~

DNCTsec - ZOOADA = 312A

IN CT prim

For reduced voltage, the start-up current is also reduced almost linearly. At 80% nom-
inal voltage, the start-up current in this example is reduced to

0.8 * I.starTUP = 2.5 A.
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The setting at address 1107 I MOTOR START must lie above the maximum load €ur-
rent and below the minimum start-up current. If no other influencing factors ar
present (peak loads), the value set at address 1107 may be a median value:b

Based on the Long-Term Current Rating: % = 0,68 Uy o7 sec ( ’

251y +0.68 1y
lstarTUP-sSEC = —— 5 =160yt
2 sec
L 4
For ratios deviating from nominal conditions, the motor trippin changes:,

T _ dSTARTUPDZ o \
TRIP = [0 | 0 “' STARTUP

At 80 % of nominal voltage (which corresponds to 80 @wﬂ starting current),
the tripping time is:

_ [ _624A

f _
Tirip = 0.8 (524 A [B.5s = 133s Q
After the definite time characteristic times ouf;, the blecked rotor binary input becomes

time characteristic is set such that a tri
within the duration of a normal mo
starting under blocked rotor condi

Note:

Overload protection chara

tions, however, ther iSSi n during motor starting is constant. The setting at
address 1107 limit rking range of the overload protection to larger current val-
ue

2

6.7.2.1 Settings for Motor Starting Time Monitoring

In the m\/, the setting range and default setting value for the current-based set-
tin device with a nominal current rating Iy = 5 A. For a nominal current rating
1 ;

I vide the Setting Options values and Default Setting value by 5. Consider
e current transformer ratios when setting the device with primary values.

Addr. ext Setting options Default Setting Comment
1107 |1 START 3.00 ~50.00 A 12.50 A Motor Start Current (Block 49,
Start 48)
4101 | FCT 48/6 ON OFF 48 / 66 Motor
. OFF (Startup Monitor/Counter)
410 STARTUP CURRENT 5.00 ~ 80.00 A 25.00 A Maximum start-up current
4 TARTUP TIME 1.0 ~ 180.0 sec 10.0 sec Maximum start-up time
1 LOCK ROTOR TIME 0.5~120.0 sec 2.0 sec Fixed brake time

75J61 Manual
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6.7.2.2 Information List for Motor Starting Time Monitoring

F# LCD-Text Comment
6811 | START-SUP OFF Startup supervision OFF
6812 | START-SUP BLK Startup supervision is BLOCKED
6813 | START-SUP ACT Startup supervision is ACTIVE
6821 | START-SUP TRIP Startup supervision TRIP
6822 | Rotor locked Rotor locked
6823 | START-SUP pu Startup supervision Pickup \
6801 | >BLK START-SUP >BLOCK Startup Supervision
6805 | >Rotor locked >Rotor locked

L 4 \< ’
4
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6.8 Thermal Overload Protection (49)

6.8.1 Description of Thermal Overload Protection

General

Extension of Time
Coenstants

7SJ61 Manual
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The thermal overload protection feature of the 7SJ61 is designed to prevent overloads
from damaging the protected equipment.

The device is capable of projecting excessive operating temperatuses for the protect-
ed equipment in accordance with a single-body thermal model, based on the following
differential equation:

do 1 12
— 4+ = = =
dt TEB TD

where © — Actual operating temperature éxpressed as a percent of the
operating temperature correspending to the maximum permissible
operating current (k*ly)

T - Thermal time constantifoptheeating of the equipment being
protected

— Operating current expressed as a percentage of the maximum
permissible operating cusrent (k*ly)

The thermal overload protectien féature models a heat image of the equipment being
protected. Both the previous histery of an overload and the heat loss to the environ-
ment are taken into ageaunt.

Thermal overload pretection calculates the operating temperature of the protected
equipment as a percentief the maximum allowable operating temperature. When the
calculated operating temperature reaches a settable percentage of the maximum al-
lowable operating temperature, a warning message is issued to allow time for the load
reduction measures 1o take place. When the calculated operating temperature reach-
es 100 % of the maximum allowable operating temperature, a trip signal is initiated to
de-energizethe averloaded equipment. Initiation of a trip signal is based on the phase
with thé'highest calculated temperature.

Thelmaximum thermally-permissible continuous current I, is described as a multiple
ofgthe naminal current Iy

|max =k x IN
Faor thermal overload protection to calculate operating temperature as a percent of

maximum allowable operating temperature, it is necessary to enter the k factor setting,
the time constant setting T and the warning temperature level ©.

Thermal overload protection also features a current warning element in addition to the
temperature warning stage. The current warning element may report an overload cur-
rent prematurely, even if the calculated operating temperature has not yet attained the
warning or tripping levels.

When using the device to protect motors, the varying thermal behaviors associated
with cycling the motor on and off may be correctly evaluated. Under a cycling condi-
tion, a motor without external cooling losses heat more slowly, and a longer thermal
time constant must be used. For a motor that is cycled on and off, the 7SJ61 increases
the time constant 1 by a programmable factor (kt factor). The motor is considered off
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Blocking

the motor currents drop below a programmable minimum current setting (refer to “Cur-
rent Flow Monitoring” in Subsection 6.1.1). For externally-cooled motors, cables, and
transformers, the k1t FACTOR = 1. O

The thermal overload protection feature may be blocked via a binary input. Wheo
blocking occurs, the thermal image is simultaneously reset.

When motors must be started for emergency reasons, operating temperatures above
the maximum permissible operating temperatures can be allowed by blocking the trip-
ping signal via a binary input. Since the calculated operating temperatgre be high-
er than the maximum allowable operating temperature after dro t inary in-
put has taken place, the thermal overload protection function fea rogramma-
ble run-on time interval which is started when the binary input dfopsteu
be defeated until this time interval elapses. On a final note, thebi input used for

emergency starting affects only the tripping signal. There is no on the fault con-
dition protocol nor does the thermal image reset.

Figure 6-30 shows the logic diagram for thermal overlgad ection.
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@-30 Logic Diagram for Thermal Overload Protection

6.8.2 Prcw%ning Settings

General L 4 Thermal overload protection is only effective and accessible if address 0142 was set
to Enabled during configuration of protective functions. If the thermal overload pro-
tection is not required, address 0142 49 should be set to Disabled.

Transformers and cable are prone to damage by overloads which last for an extended
period of time. For this reason, fault protection elements such as the directional and
non-directional overcurrent elements should not be used to protect against overload.
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The short time delays associated with fault protection elements do not allow sufficient
time for the orderly curtailment of load by operating personnel. In addition, fault pro-
tection elements set to trip for overload will not allow short-duration, non-damaging
overloads — a practice which is often required in real operating situations.

The 7SJ61 protective relay features an thermal overload protective function withia
thermal tripping characteristic curve which may be adapted to the overload tolerance
of the equipment being protected.

Thermal overload protection may be switched ON or OFF or Alarm Only at address
4201 FCT 49. If switched ON, tripping is also possible.

k—Factor The nominal device current is used as a basis for overload detection. The program-
mable K—-FACTOR (set at address 4202) is calculated as the ratio of the thermally-per-
missible continuous current |5, to the nominal device currefigly*
I

max
k = —=

I

The thermally-permissible continuous current for thefegiipment being protected is
known from manufacturer’s specifications. The'thermal overload function is normally
not applicable to aerial lines since the actual cutrenycapability of aerial lines is depen-
dent on factors that are generally unknown, (€vgsWind speed, ambient temperature,
etc.). For cables, the permissible continubus‘eurrent is dependent on the cross-sec-
tion, insulating material, design, and the cable,routing, among other things. It may be
taken from pertinent tables, or is specified by the cable manufacturer. If no specifica-
tions are available, a value of 1.1 times the nominal current rating is assumed.

When determining the nomin@lkeurrent/rating of the protected equipment, it is impor-
tant to relate this current to'the pominal current rating of the device. For example, the
maximum permissible centinu@us current for a motor and the nominal current rating of
the motor are given in primary amperes.

For the k factor to be set based on the nominal device current, the following equation
must be used:
I

Set the k=FAGIOR k = 2emn otor
INMotor N CT prim

where Wydy ot Maximum permissible continuous motor current in primary
amperes

IN fotor Nominal motor current in primary amperes
In€T prim  Current transformer primary nominal current

Example: Motor and current transformer with the following data:

Permissible Continuous Current: Imax prim= 1.2 - Iy
Motor Nominal Current IN Motor = 1100 A
Current Transformer Ratio 1200 A/1 A

100 A _

Set Value K-FACTOR = 1.2 1200 A -

11
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Time Constant T

\Warning Tempera-
ture*Cevel
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The thermal overload protection element tracks excessive temperature progressien,
employing a thermal differential equation whose solution is an exponential functien.
The TIME CONSTANT 1 (set at address 4203) is used in the calculation to determing
the operating temperature. This is expressed as a maximum allowable operating,tem-
perature.

For cable protection, the heat-gain time constant Tt is determined by cable spécifica-
tions and by the cable environment. If no time-constant specification is available, it
may be determined from the short-term load capability of the cable. The 14sec current
(i.e. the maximum current permissible for a one-second period oftime), is often known
or available from tables. Then, the time constant may be calculated ftom the formula:

2
I1 sec

Set Value 1 (min) = % X I

max Prim

If the short-term load capability is given for an interyal other than one sec, the corre-
sponding short-term current is used in the above formula.instead of the 1-sec current,
and the result is multiplied times the given duration.“Ror example, if the 0.5-second
current rating is known,

0.5

2
Set Value T (min) = 50 > 0.5 sec

max Prim

Itis important to note, however, thatthedonger the effective duration, the less accurate
the result.

Example:

Cable and current transformer with the following data:
Continuous permissible gurrent Imax = 500 A @ 40 °C
Maximum current for 1°sec I1s = 45 * Imax = 22.5 kA
Current transfogmer: 600A/1A

The k factor.and time constant are calculated as follows:

K = Fnake. 500 A

L T GO0A 0.833
1 nlispg_ 1 02 :
Tmin = &g 0= ag ™5 = 33.75min

0.83
33. 7 min

The settings are: K-FACTOR (Address 4202)
TIME CONSTANT

By setting the thermal warning level 49 © ALARM at address 4204, a warning mes-
sage can be issued prior to tripping, thus allowing time for load curtailment procedures
to be implemented. This warning level simultaneously represents the dropout level for
the tripping signal. In other words, the tripping signal is interrupted only when the cal-
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Extension of Time
Constants

Emergency Starting

Motor Starting Rec-
ognition

culated operating temperature falls below the warning level, thus allowing the protect-
ed equipment to be placed back into service.

The thermal warning level is given in % of the tripping temperature level (maximum
allowable operating temperature).

A currentwarning level is also available (I ALARM 4205). The setting at address 4205
corresponds to secondary amperes, of course, and should be set equal to, or slightly
less than, permissible continuous current (k * Iysec)- The current warning level may be
used in lieu of the thermal warning level by setting the thermal warning level to 100 %.

The time constant programmed at address 4203 is valid for a runnihg metor. For cy-
cling motors without external cooling, the motor loses heat moregSlewlynFor a cycling
motor, the 7SJ61 takes the reduced heat loss into account by increasing the time con-
stant T by a programmable factor kt (set at address 4207). Ifino distinguishing of the
time constants is necessary (e.g. externally-cooled motorsgcablesytransformers, etc.)
the Kt FACTOR is set at 1 (Default Setting value).

The drop-out time to be entered at address 4208 m@ist,be'sufficient to allow the calcu-
lated operating temperature to decrease below the dropout level.

To ascertain whether or not a motor is stérting, the motor currents are compared with
the setting at address 1107. If the motar curkents'exceed the setting at address 1107,
a motor starting condition is assumed. Infermation on how to set address 1107 is giv-
en in Subsections 6.1.3 and 6.7.2.

6.8.2.1 Settings for Thermal Overload Protectien

In the list below, the setting range and default setting value for | ALARM is for a device
with a nominal currentirating,ly = 5 A. For a nominal current rating Iy, = 1 A, divide the
Setting Options values and Default Setting value by 5. Consider the current transform-
er ratios when setting the device with primary values.

Addr. LCD-Text Settihg options Default Setting Comment

4201 | FCT 49 OFF OFF 49 Thermal overload protection
ON
Alarm anly

4202 | 49 K-FACTOR 0»10="4.00 1.10 49 (Service Factor k)

4203 | TIME CONSTANT %1.0'~ 999.9 min 100.0 min Time Constant

4204 |49 © ALARM 50 ~ 100% 90% 49 Thermal warning stage

4205 || ALARM 0.50 ~ 20.00 A 5.00 A Current warning stage

4207 | Kt-FACTOR when | 1.0 ~10.0 1.0 Kt time factor for non-running

motor stops motor
4208 | T EMERGENCY 10 ~ 15000 sec 100 sec Dropout time after emergency
start-up
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6.8.2.2 Information List for Thermal Overload Protection

F# LCD-Text Comment O
1511 |49 0/L OFF 49 Overload Protection is OFF
1512 |49 O/L BLOCK 49 Overload Protection is BLOCKED O
1513 |49 O/L ACTIVE 49 Overload Protection is ACTIVE
1515 |49 O/L | Alarm 49 Overload Current Alarm (I alarm) 2
1516 |49 O/L © Alarm 49 Overload Alarm! Near Thermal Trip %
1517 | 49 Winding O/L 49 Winding Overload
1521 |49 Th O/L TRIP 49 Thermal Overload TRIP
806 © Stator Temperature of Stator (calculated by 49)
1503 | >BLOCK 49 O/L >BLOCK 49 Overload Protection
1507 | >EmergencyStart >Emergency start of motors
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6.9  Start Inhibit for Motors (66/68)

General

The rotor temperature of a motor generally remains well below its maximum allowable
temperature during normal operation and even during severe loading conditions. How-
ever, during motor starting, the rotor can heat up quickly. If multiple starting attempts
are made in a short duration of time, the rotor could suffer thermal damage. Therefore,
the 7SJ61 motor start blocking feature is available. A motor start blocking signal is ini-
tiated when the relay projects rotor temperature will exceed the maximum allowable
rotor temperature, and blocking continues until the calculated rotor tempekature de-
creases below the reset level. To block starting, the blocking signalmustbe connected
to a binary output whose contact is inserted in the motor starting _Circuit.

6.9.1 Description of Start Inhibit for Motors

Determining
Excessive Rotor
Temperature

Restarting Limit

6-72

Because the rotor current cannot be measured directly;, the Stator current must be
used to generate a thermal profile of the rotor. The exeesSive rotor temperature is cal-
culated using the highest of the three phase currentst The thermal limit values for the
rotor winding are based on manufacturer’s datategarding the nominal starting current,
maximum permissible starting time, and the numbegof starts permitted from cold and
warm conditions. From this data, the deVice"performs the necessary calculations to
establish the thermal rotor profile and issuesta blocking signal until the thermal rotor
profile decreases below the restarting dimit:

Although the heat distribution at the fotombrushes can range widely during motor start-
ing, the different maximum temperatures,in the rotor do not necessarily affect motor
start blocking (see Figure 6:831) It is muich more important to establish a thermal pro-
file, after a complete motof start, that'is appropriate for the protection of the motor’s
thermal condition. Figure 6-3¥'shows, as an example, the heating processes during
repeated motor starts (three starts from cold operating condition), as well as the ther-
mal reproduction by the"protegtive relay.

Maximum,Allowable Rotor Temperature

TFemperatuire Curve @: |
Rotor Cage Bar Upper Side Limit |
Rotor Cage Bar Lower Side Limit |

e z _ L __ =
|

Restarting

Thermal

[

[

-~ :

,/ : Profile :
!

-

[
[
[
[
| [
| |
| [
| |
1st Start Rotor Tempe-|_2nd Start Rotor Tempe- |_3rd Start Rotor Tempe- !

Motor Started rature Equilib- Motor Started rature Equilib- Motor Started rature Equilib-

rium Time rium Time rium Time

Figure 6-31 Temperature Curve at the Rotor and the Thermal Profile during Repeated Start-
ing Attempt

If the rotor temperature has exceeded the restarting limit, the motor cannot be restart-
ed. When the rotor temperature goes below the restarting limit, that is, when exactly
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Restarting Times

Extending the Time
Constants

Logic
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one start becomes possible without exceeding the excessive rotor temperature limit,
the blocking signal is terminated.

Therefore the restarting temperature related to trip temperature is expressed @as:

eRestart - Ncold -1
G)Trip Neold

When giving the maximum allowable cold and warm startingfattempts , the motor man-
ufacturer assumes the motor is not restarted immediately after motor shutdown. This
is assumption is made because the distribution of heat in the rotor, is very different im-
mediately after motor shutdown. Only after a certain heat€equilibrium time has passed
can a new starting attempt be made. The devicg can‘allow for the equilibrium time via
a programmable time interval entered at address4304 T Equal. Each time the motor
is shutdown, the timer starts, and the calculatedithermal profile of the rotor does not
change until this timer elapses. Once the,time intérval entered at address 4304 elaps-
es, the device assumes equilibrium has taken place in the rotor, and the thermal profile
begins to update. A time of zero c@mbe entered at address 4304 at the option of the
user. The entire time that must glapse,be fore motor starting can resume is equal to
the equilibrium time entered at address 4304 and the amount of time, calculated via
the thermal model, that it takesqfor the¥fotor temperature to decrease to the reset tem-
perature level.

In order to properly account forthe reduced heat exchange when a self-ventilated mo-
tor is stopped, the ©eoling time constants can be increased relative to the time con-
stants for a running,machine. A stopped motor is defined by current below an adjust-
able current flow monitering threshold, assuming that the motor idle current is greater
than this threshold:

If, under emergency conditions, motor starting in excess of the maximum allowable ro-
tor températuré®must take place, the motor start blocking signal can be terminated via
a hinaryinputpthus allowing a new starting attempt. The thermal rotor profile continues
to functionyhowever, the maximum allowable rotor temperature will be exceeded. No
metor shytdown will be initiated by motor start blocking, but the calculated excessive
temperature of the rotor can be observed for risk assessment.

If the motor start blocking function is blocked or switched off, the thermal profile of the
excessive rotor temperature and the equilibrium time are reset, and any existing motor
start blocking signal is terminated.

Figure 6-32 shows the logic diagram of the start inhibit for motors function.
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Figure 6-32  Logic Diagra t tart Inhibit for Motors Function

>
O

6.9.2 Programming Settj

General The mator start blocking function is only in effect and accessible if address 0143 66
#of is set to Enabled during configuration of protective functions. If the
fu is not needed, then Disabled is set. The function can be turned on or off un-
K ss 4301 FCT 66.
Required Data Mahny of the variables needed to calculate the rotor temperature are supplied by the

tor manufacturer. Among these variables are the starting current, the nominal mo-
or current, the maximum allowable starting time T START MAX (address 4303), the
number of allowable starts from cold conditions, and the number of allowable starts
¢ from warm conditions.

The starting current is entered at address 4302 IStart/IMOTnom, expressed as a
multiple of nominal motor current. In contrast, the nominal motor current is entered as
a secondary value, directly in amperes, at address 4305 I MOTOR NOMINAL. The

number of warm starts allowed is entered at address 4306 MAX.WARM STARTS and
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6.9.2.1 Settings for S

the difference between the number of allowable cold and warm starts is entered atad-
dress 4307 #COLD—#WARM.

counted for by entering the kt—FACTOR at address 4308. As soon as the
longer exceeds the current flow monitoring setting entered at address 02
constant is increased by the kt factor.

If no difference between the time constants is to be used (e.g. externally—xentilated
motors), then the kt—FACTOR should be set to 1.

Example: Motor with the following data: \%
i
N

Nominal Voltage
Nominal Current

Starting Current = 624 A
Starting Duration @ lgiayt NL max = 8-5S
Allowable Starts with Cold Motor Neold= 3

Allowable Starts with Warm Motor @ Nwarm= 2
Current Transformer Ratio 200 A/1 A

The following settings are deriv 0 ese data:
_ 624 A _ 4

ISTART/IN - 126 A -
L 126A _ o,
N~ 200A ec

The following se

Starts = 2
'S @Id Starts — Warm Starts = 1
xl of Motors

vice with a nominal current rating Iy, = 5 A. For a nominal current rating Iy, = 1 A,
ide the Setting Options values and Default Setting value by 5. Consider the current
transformer ratios when setting the device with primary values.

tQ
@e ist below, the setting range and default setting value for Address 4305 are for
\ a

Addr. LCD-Text Setting Options Default Comments
L 4 Setting
4301%,| FCT 66 OFF OFF 66 Startup Counter for Motors
ON
IStart/IMOTnom 3.0~10.0 4.5 | Start / | Motor nominal
3 | T START MAX. 3~ 120 sec 10 sec Maximum Permissible Starting Time
304 | T Equal 0.0 ~ 60.0 min 1.0 min Rotor Temperature Equilibrium Time

75J61 Manual
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Addr. LCD-Text Setting Options Default Comments

Setting
4305 |1 MOTOR NOMINAL |1.0~6.0A 50A Rated Motor Current
4306 | MAX.WARMSTARTS |1~ 4 2 Maximum Number of Warm Starts
4307 | #COLD—+#WARM 1~2 1 Number of Cold Starts — Warm Starts
4308 | K1-FACTOR 1~10 2 Kt-Factor at Stop

L 4
6.9.2.2 Information List for Start Inhibit of Motors &

F# LCD-Text Comments
4824 | 66 OFF 66 Motor start protection OFF
4825 | 66 BLOCKED 66 Motor start protection BLOCKED
4826 |66 ACTIVE 66 Motor start protection ACTIVE
4827 | 66 TRIP 66 Motor start protection TRIP
805 © Rotor Temperature of Rotor (calculate
4822 | >BLOCK 66 >BLOCK Motor Startup co

S

L 4

N
S

Q
o
&

L 4

6-76 7SJ61 Manual
C53000-G1140-C118-1



Functions

6.10 Breaker Failure Protection (50BF)

6.10.1 Description of Breaker Failure Protection

General The breaker failure protection function monitors the reaction of a circuit breaker to a
trip signal. If after a programmable time delay, the circuit breaker has notyopened, a
breaker failure trip signal issued, and all adjacent circuit breakersdhat represent sourc-
es to the fault can be tripped (see Figure 6-33). To determipe ifthef€ireuit breaker has
properly opened in response to a trip signal, one of the following méthods is used to
ascertain the status of the circuit breaker:

* The current flow through the circuit breaker.

» The position of a circuit breaker auxiliary contact,

r T T g . 1t — /1
| | | |
| | | |

52 52 52 = |

|

4 ® & |

|

L |

> 52 I_ Breaker Failure Protection | |

NFQAL T |
l = ' 1>l BF Ttrip 0|

Protective X | MIN & [ Tt

Function Trip + BF
L. - . .

Figure 6-33  FunctionakPrinciple of the Breaker Failure Protection Function

Initiation The breaker failure protection function can be initiated by two different sources:
« Internal protective function of the 7SJ61,
» _Extermnal trip signals via binary inputs.

Fer each of the two sources, a unique pickup message is generated, a unique time
delayis initiated, and a unique tripping signal is generated. The setting values for
breaker failure pickup and delay apply to both sources.

Criteria The criteria used to determine if the circuit breaker has operated is selectable and
should depend on the protective function that initiated the breaker failure function. For
protective functions that operate in response to currents (e.g. overcurrent protection,
etc.), both the current flow through the circuit breaker and the position of the circuit
breaker auxiliary contact can be used to determine if the circuit breaker properly op-
erated. However, operation of a circuit breaker auxiliary contact does not always mean
that the circuit breaker successfully cleared the fault current, therefore, the device can
be programmed such that only the current flow criterion is used to determine breaker
status.

The current criterion is met if at least one of the three phase currents exceeds the cur-
rent flow monitoring setting entered at address 0212 (see Subsection 6.1.1). Evalua-
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tion of the circuit breaker auxiliary contact depends on the type of contact(s), and how
they are connected to the binary inputs:
< Both “a” and “b” type auxiliary contacts are connected. O

< Only an “a” type auxiliary contact is connected. ‘ )

e Only a “b” type auxiliary contact is connected.
« No auxiliary contact is connected. .
The circuit breaker condition can be detected prior to the initiation of a"p signal, de-

pending on the configuration of binary inputs and auxiliary contagts. Thi rmation
can be used to properly operate the breaker failure function.

Logic If breaker failure is initiated, an alarm message is generated (5 ickup), and the
breaker failure timer is started. Once the time delay elapses, eaker failure trip sig-
nal is issued (50 BF Trip). Figure 6-34 shows the logic dia for the breaker failure
protection scheme. It is possible to turn the entire bre ilure protection function
on or off, or it can be blocked dynamically via binary ts.

For utilities requiring a 50BF Retrip function, the 50BFRickup element (internally and/
or externally initiated pickup) can be configufed to't @ rcuit breaker trip output con-

tact.

If one of the criteria (current value, brea
breaker failure scheme is no longer m
failure timer drops out and no trip sig

contacts) that led to pickup of the
the time delay elapses, then breaker

To protect against nuisance trippin excessive contact bounce, a stabilization
of the binary inputs for external tri s takes place. This external signal must be
present during the entire p t lay time, otherwise the timer is reset and no
tripping signal is issued.

N
>
$

L 4

Q
o
&

L 4
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Figure 6-34 Logic Diagram for the Breaker Failure Protection

6-79



Functions

6.10.2 Programming Settings

General

Criteria

Time Delay

6-80

The breaker failure protection function is only effective and available if address 0170
BREAKER FAILURE is setto Enabled. If the breaker failure function is not required,
then address 0170 should be set to Disabled.

Address 7004 Chk BRK CONTACT establishes whether or not a breaker auxiliary
contact is used, via a binary input, to detect the position of a circuit breaker. If address
7004 is set to ON, then both the current flow through the circuit breaker and the posi-
tion of the circuit breaker auxiliary contact are used to ascertain theyposition of the cir-
cuit breaker. If address 7004 is set to OFF, only the current flow_throtgh the circuit
breaker is used to indicate the position of the circuit breaker.

The current flow monitoring setting programmed at address 021 2“applies to all three
phases, and should be selected such that it is at least 10 9% below the smallest fault
current the circuit breaker would interrupt when responding tourip signals initiated by
protective relays. The setting at address 0212 should,not beyset too low, otherwise,
the danger exists that equalization processes in theeurrent transformer secondary cir-
cuit could lead to extended drop out times under gonditiens of extremely high current.
In addition, it should be noted that other protegtion fungctions depend on the current
flow monitoring settings as well (e.g. overload ‘protection, and restarting block for mo-
tors).

The breaker failure time delay setting i§’'entered at address 7005 TRIP-Timer. This
setting should be based on the circuit breaker interrupting time plus the dropout time
of the current flow monitoring elementplus’a safety margin. Figure 6-35 illustrates the
timing of a typical breaker failure Scénario.

Fault Occurs

Normal Fault Clearing Time
9 Current Flow

Trip. Monitoring | safety

Time Breaker Interrupting Time | Drop OutTime| Time
I

Bteaker Failure

Pickup
Backup Breaker
Breaker Failure Time Delay Interruption Time
TRIP-Timer (address 7005) (approx.)

Total Fault Clearing Time for Breaker Failure Condition

Figure 6-35 Time Chart for Typical Breaker Failure Operation
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6.10.2.1 Settings for Breaker Failure Protection

Addr. LCD-Text Setting Options Default Setting Comments g
7001 | FCT 50BF OFF OFF 50BF Breaker failure prot
ON
7004 | Chk BRK CONTACT | OFF OFF Evaluation of breaker auxiliary con-
ON tacts (52/a or 52/b) via binary inputs
7005 | TRIP-Timer 0.06 ~ 60.00 sec 0.25 sec Timer to indicate failure 4

6.10.2.2 Information List for Breaker Failure Protection

F# LCD-Text Comments
1451 | 50BF OFF 50BF Breaker failure protection switch FF
1452 | 50BF BLOCK 50BF Breaker failure protectio KED

1453 | 50BF ACTIVE
1456 | 50BF int Pickup
1457 | 50BF ext Pickup
1471 | 50BF TRIP
1480 | 50BF int TRIP
1481 | 50BF ext TRIP
1403 | >BLOCK 50BF
1431 | >50BF ext SRC
4601 |>b2-a

4602 | >52-b

7SJ61 Manual 6-81
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6.11 Automatic Reclosing System (79M)

6.11.1 Description of Automatic Reclosing System

General

Trip Command

Breaker Status
52-a

Dead Time

Reclose Command

Reset Time
(Blocking Time)

Reclosing
Successful

From experience, the majority of faults associated with overhead distribution feeders
are temporary in nature. Therefore, to maximize service availability, it is desirahle to

employ a system that will close the circuit breaker shortly after it is tripped. This is ac-
complished in the 7SJ61 relay via the automatic reclosing system.

When using the automatic reclosing system, if the fault still exists _after the circuit
breaker has been reclosed, then the protective elements will re-tfip the circuit breaker.
Depending on the number of reclosing attempts programmed,for the automatic reclos-
ing system (up to nine are possible), the circuit breaker will either be reclosed again,
or will remain open.

The automatic reclosing function is typically utilized only in‘Situations where the occur-
rence of temporary faults is anticipated. Therefore, the‘automatic reclosing system is
not applied when the 7SJ61 relay is used to protect generators, motors, transformers,
and cables.

The automatic reclosing function can alsg be initiated by an external protection relay.
For this application, an output contact fromthestripping relay must be wired to a binary
input of the 7SJ61 relay. It is also possible toallow the 7SJ61 relay to work in conjunc-
tion with an external reclosing device.

Figure 6-36 shows an example of atiming,diagram for a successful second reclosure.
Figure 6-37 shows an example of a timing diagram for two unsuccessful reclosing
shots, with no additional recl@Sing of the circuit breaker.

clesed

open

DEADTIME 1 .. DEADTIME 2 .. |

Cancel with a new Cycle
Trip Command completed

TMax CLOSE CMD
B R B B ————
(Addr. 0211)

/

RESET TIME

Figurele-36wTiming Diagram for a Second Successful Reclosure

6-82

7SJ61 Manual
C53000-G1140-C118-1



Functions

Trip Command

Breaker Status
52-a

Dead Time

Reclose Command

Reset Time
(Blocking Time)

Reclosing
Unsuccessful

closed

open

DEADTIME 1 DEADTIME 2 ..

Cancel with a new Capcel with a new
Trip Command Trip Command

;
/ /

Figure 6-37 Timing Diagram showing Two Unsuccessful Reclasing,Shots (no additional reclosing of the circuit breaker)

Initiation

Reclosing
Programs
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Initiation of the automatic reclgsing function can be caused by internal protective func-
tions or externally using a binaryinput. Each of the following elements may initiate the
automatic reclosingfungtion:

50-2, 50N-2

50-1, 50N-1

51, 51N

Sensitive Greund'kault Protection 50Ns, 51Ns
Negatiye Sequence Protection 46

Binary Inputs

The autematic reclosing system can be programmed such that any of the elements
above,caniinitiate, not initiate, or block reclosing. If an element initiates reclosing, the
appropriate reclosing program is executed.

Depending on the type of fault, two different reclosing programs can be used. The fol-
lowing applies:

« The single phase fault (ground fault) reclosing program applies if a phase-to-ground
fault is detected. Therefore, the ground fault reclosing program is executed only
when the elements associated with a specific phase and/or ground pick up. This
program can also be started via a binary input.

« The multiple phase fault (phase fault program) reclosing program applies to all other
cases. That is, when elements associated with two or more phases pickup, with or
without the pickup of ground elements, the phase reclosing program is executed. In
addition, when automatic reclosing is initiated by other functions, such as negative
sequence elements, the program is started. Like the ground fault reclosing pro-
gram, this program can be started via a binary input as well.
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Determination of which program will be executed is based solely on which elements
pick up prior to the first reclosing attempt. Once a program is started, it will be used to
control reclosing until the last allowable reclosing signal is initiated.

For each of the programs, up to 9 reclosing attempts can be separately programated.
The open breaker times preceding the first four reclosing attempts can be indepen-
dently set, however, the open breaker times preceding the fifth through the ninth re-
closing attempts will correspond to the open breaker time that precedes the fourth re-
closing attempt.

For the automatic reclosure sequence to be successful, faults onanypart of the line
must be cleared from the feeding line end(s) within the same — shortest possible —
time. Usually, therefore, an instantaneous protection element isset te,operate before
an automatic reclosure. In addition, when two or more reclosing attempts are antici-
pated, high speed tripping should be allowed. To begin with, high Speed tripping min-
imizes the impact fault current might have on the system. Seeond, high speed tripping
prevents the operation of load side fuses for temporaryffatits. Prior to the final reclos-
ing attempt, however, high speed tripping should be défeated*to prevent a feeder lock-
out from occurring due to faults beyond load side pfétective devices.

When a trip signal is programmed to initiate the ‘automatic reclosing system, the ap-
propriate automatic reclosing program willbe executed. Once the circuit breaker has
opened, the programmable dead time jinterval is'started. Once the dead time interval
has elapsed, a closing signal is issued_toyeclose the circuit breaker. A blocking time
interval is started at the same time.

The dead time can be set individuallyyfor €ach of the two reclosing programs.

If the fault is cleared (successful reclosing attempt), the blocking time expires and au-
tomatic reclosing is reseth anticipation of a future fault.

If the fault is not cleared¥(unsuecessful reclosing attempt), then a final tripping signal
is initiated by one or more protective elements. In addition, if a new fault occurs before
the blocking time elapSes, he reclosing will be initiated. After the unsuccessful reclos-
ing attempt, the automatic reclosing system is dynamically blocked (see below).

The 7SJ61 relayaean'e programmed to initiate up to nine (9) reclosing attempts. The
number of reglosingvattempts can be set differently for the phase fault reclosing pro-
gram and the ground fault reclosing program. The first dead time interval precedes, in
principlesthe figst reclosing attempt. If the first reclosing attempt is unsuccessful, the
blocking timéiinterval is reset and the second dead time interval begins. At the end of
the secondsopen breaker interval, a second reclosing attempt is initiated. This cycle

can he répeated until the allowable number of reclosing attempts programmed have
beenymade.

The'dead time intervals preceding the first four (4) reclosing attempts can be set dif-
ferently for each of the two reclosing programs. The dead time intervals preceding the
fifth (5) through the ninth (9) reclosing attempts will be equal to the dead time interval
that precedes the fourth (4) reclosing attempt.

If one of the reclosing attempts is successful, the blocking time expires and the auto-
matic reclosing system is reset.

If none of the reclosing attempts is successful, then a final circuit breaker trip will take
place after the last allowable reclosing attempt has been made.

After the final circuit breaker trip, the automatic reclosing system is dynamically
blocked (see below).
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The blocking time (reset time) is started each time a reclosing attempt is initiatedqlf
the reclosing attempt is successful, then the automatic reclosing system will reset
once the blocking time has elapsed. Occurrence of a fault after the blocking time is
considered a new fault, and the initiation of trip signals by protective elements for,this
fault will initiate a new automatic reclosing sequence (and possibly execute a different
reclosing program, depending on the type of fault). When no additional reclesing at-
tempts are permitted, the last reclosing attempt will be considered unsuccessful, and
upon final tripping of the circuit breaker by the protective element(s), the automatic re-
closing system will be dynamically blocked (see below).

The automatic reclosing system is statically blocked for one“ar,mare of the following:

— A blocking signal (FNo. 2703 “>BLOCK 79") is present at aybinary input, if the au-
tomatic reclosing system is not initiated.

— Asignal (FNo. 2730 “>CB Ready”) indicating the,circuitbreaker is ready disap-
pears from a binary input, if the automatic reclosing'system is not initiated.

— The number of allowable reclosing attempts Set for both reclosing programs is zero.

— No protective functions or binary inputs are set.to initiate the automatic reclosing
system.

Static blocking means that the automaticyreclesing system is not ready to initiate re-
closing, and cannot initiate reclosing,asieng as the blocking signal is present. When
static blocking takes place, a coft€spohding message is generated. The static block-
ing signal is also used internallyfto Bleck the protection elements that are only sup-
posed to work when reclosing isienabled.

Dynamic blocking deféats the passibility of a reclosing attempt when certain events
occur. Dynamic blo¢king/is initiated if:

— The final reclosing attempt was unsuccessful.

— The protectiop™fanction has detected a three-phase fault and the device is pro-
grammed nottareclose into three-phase faults.

— The circuit breaker is tripped without initiation of the automatic reclosing system.
— A reclosingsignal fails to close a circuit breaker.

— 1A protective element picks up that is set to block automatic reclosing (regardless of
whether‘one or more other protective functions set to initiate automatic reclosing
also, pickup).

= “The circuit breaker failure function is initiated.
— JThe reclosing program executed is programmed to initiate zero reclosing attempts.
— A static block occurs after initiation of the automatic reclosing function.

— Not applicable for version 7SJ61**—**C**— and 7SJ61**—**P**— . The circuit
breaker is not ready for operation after the circuit breaker monitoring time (set at
address 7113 CHECK CB?) has elapsed, provided that the circuit breaker monitor
function is set to be in effect.

— Not applicable for version 7SJ61**—**A**— and 7SJ61**—**M**— : If the circuit
breaker is not ready for operation after the reclosing delay time (triggered by binary
input with Function No: 2705 “>79 T WAIT” and specific setting of delayed AR
command at address 7116 MAX.InhibitTIME) has elapsed.

— Manual closing was detected (externally).
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— Through an binary input (FNo. 2703 “>BLOCK 79") configured with functions of
dynamic blocking.

Upon initiation of dynamic blocking, automatic reclosing is disabled. Automatic reclos:
ing will resume only when the circuit breaker is closed again and the dynamic blocking
time has elapsed. The dynamic blocking time also blocks reclosing when a circulit
breaker is operated manually.

The detection of the actual circuit breaker position is necessary for the correct func-
tionality of the auto reclose function. The breaker position can be detéctedyia the
breaker contact or the current criteria. (address 0212 BkrClosed I®MIN). The
method to be used depends on the masking of the binary inputs: “>52%a” (FNo. 4601)
and “>52-b" (FNo. 4602). The following applies:

e Masking of “>52-a": The breaker contact will be used. Thgycurtent criteria is not
used.

e Masking of “>52-b": The breaker contact will be usgd.he current criteria is not
used.

e Masking of “>52-a" and “>52-b"; Breaker contactswill be used, if an intermediate
postion is not detected. As soon as an intermediaté pasition is detected (both binary
inputs are low or both are high) the current critefia will be used. If the primary current
is higher then the setting under addre§s«0212,BKrClosed I MIN the breaker is
considered as closed.

» No masking of binary inputs: If the primaryeurrent is higher then the setting under
address 0212 BkrClosed I MINthe breaker is considered as closed.

The ability of a circuit breakeFto,reclose and re-trip if necessary can be monitored by
the 7SJ61 relay. There aré two/methods to achieve this:

1st Method: Not applicableyfor version 7SJ61**—**C**— and 7SJ61**—**p**

A precondition for a reclgsing attempt, following a trip command initiated by a protec-
tive relay element afid subsequent initiation of the automatic reclosing function, is that
the circuit breakeris ready for at least one TRIP-CLOSE-TRIP cycle. The readiness

of the circuit bréakeris'monitored by the device using a binary input (FNo. 2730 “>CB

Ready”). In the case where this signal from the breaker mechanism is not available,

the circuitbreakermonitoring feature should be disabled, otherwise reclosing attempts
will remain blogked.

For a situation where only one reclosing attempt will be made, monitoring of the circuit
breakerwhen automatic reclosing is initiated should be sufficient. However, when mul-
tipleseclosing attempts are programmed, it is a good idea to monitor the circuit breaker
condition prior to each reclosing attempt as well, since operation of, for example,
pneumatically controlled circuit breakers will result in reduced air pressure. A reclosing
attempt will be blocked until the binary input, configured with the function 2730, indi-
cates that the circuit breaker is ready to complete another CLOSE-TRIP cycle. When
the 2730 binary input drops out i.e. during the dead time of the reclose cycle, indicat-
ing that the circuit breaker is not ready, a programmable monitoring delay time (Ad-
dress 7115 CB TIME OUT) is initiated.

If the circuit breaker is not ready for operation when the dead time elapses, the dead
time can be extended (see setting of dress 7115). If during this extended dead time
period the circuit breaker mechanism indicates, via the 2730 binary input, that it is

ready for another operation, a reclose command is initiated. However, if after the dead
time the additional monitoring delay time elapses before the 2730 binary input picks
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up, dynamic blocking is initiated and any further operation of the circuit breaker from
the automatic reclosing system is prohibited.

2nd Method: Not applicable for version 7SJ61**—A**— and 7SJ61**—M3¥*

An alternative circuit breaker monitoring method involves a separate time delay inter-
val and binary input (FNo. 2705 “>79 T WAIT"). This binary input indicates that the
circuit breaker is not ready for operation, as opposed to indicating that the circuit
breaker is ready. At the end of the dead time interval, if the 2705 binary input is picked
up, a closing command time delay is initiated (see setting dressf7116,MAX. Inhibit
TIME). If the 2705 binary input drops out prior to the elapseyofthe closing command
time delay, reclosing is performed. However, if the closing command delay time elaps-
es before the 2705 binary input drops out, dynamic blockingsinitiated and further op-
eration of the circuit breaker by the automatic reclosing system is blocked.

Not applicable for version 7SJ61**—**A**— and £SJBL3*—**M**;

Figure 6-38 shows an example of how zone sequencing and protection of load side
fuses is possible in a radial distribution system. Censider the relays protecting Feeder
#3 and the busbar. Assume that the relay protegting Feeder #3 is programmed for one
reclosing attempt and that the busbar ¢elay'dées’not utilize reclosing.

For fault F1 at Tap Line #2, the 50:2 elements associated with both the Feeder #3 re-
lay and the busbar relay pickup. Thetimesdelay of the 50-2 element protecting Feeder
#3 is set so that the Feeder #3 cirfetit breaker will clear the fault before the fuse at Tap
Line #2 is damaged. After the first réelosing attempt, if the fault was cleared, normal
service is restored to all customers (including the customers served by Tap Line #2).
If after the first reclosing attempty, therfault continues to exist, the 50-2 element at Feed-
er #3 is blocked, and the fusefoperates to clear the fault. If the fuse fails to clear the
fault, then the 50-1 element pretecting Feeder #3 will initiate a delayed trip signal (0.4
seconds), thus serving @s backup protection for the fuse.

Assume protection ‘feguirement require that the 50-2 element at the busbar relay be
set with a delay©6f0.4 Seconds as well. When the fault first appears at F1, the 50-2
element at the Bug'relay picks up, but drops out when the 50-2 element at Feeder #3
trips the circ@i¥breaker. Upon reclosing, if the fault still remains, the 50-2 element as-
sociated with the)bus relay picks up again, however, the fuse operates to clear the
fault, thuSwesulting in a drop out of the 50-2 element at the busbar relay. Had the fault
been an Feeder #3, however, the 50-2 element associated with the busbar relay would
havg initiated a trip (simultaneously with the trip initiated by the Feeder #3 50-1 ele-
ment) after reclosing had occurred. All three feeders supplied by the bus would have
been Gut off from the incoming supply for a fault that should have locked out Feeder
#3%nly.

Taprevent this from happening, zone sequencing is switched on at the bus relay (See
AR setting dress 7140). With zone sequencing in operation, the bus relay counts the
number of times a fault is interrupted. For the first fault, the 50-2 element at the bus is
allowed to trip. If the fault is at F1 or on Feeder #3, the 50-2 element protecting Feeder
#3 will initiate a high speed trip, thus causing the 50-2 element at the bus relay to drop
out.

For the second fault, the 50-2 element at the bus relay must be blocked because the
50-2 element at Feeder #3 is blocked, and a permanent fault on Feeder #3 could result
in an inadvertent trip by the 50-2 element protecting the bus. Because zone sequenc-
ing is switched on at the bus relay, the bus relay counts the number of faults, and after
the first fault, blocks the 50-2 element from tripping. Therefore, for a permanent fault
on Feeder #3, the 50-2 element at the bus would have been blocked after the reclosing
attempt, and the 50-1 element at Feeder #3 would have tripped the circuit breaker in
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0.4 seconds. Had the 50-1 element failed to clear the fault, the 50-1 element at the bus
relay, which is set for 0.9 seconds, would serve as backup protection.

For the bus fault F2, the 50-2 element at the bus would have cleared the fault in 0.4
seconds. The 50-1 element at the bus serves to backup the 50-2 element. Had zbne
sequencing not been available, the 50-2 element at the bus relay could not have heen
set to clear the bus fault in 0.4 seconds without causing coordination problems be-
tween the bus relay and the Feeder #3 relay. On a final note, zone sequencing is only
effective at the bus relay when all three feeders utilize high speed tripping prior to the
first reclosing attempt.

Bus Supply

7SJ61 |201  oos ,{2

7St st 7 82

» Tap Line 1

m— » Tap Line 2

| \ |
Feeder 1 Feeder 2 Feeder 3

Figure 6-38 Illustration of Zone Sequeneing and the Protection of Load Side Fuses

6.11.2 Programming Settings

General Settings

Blocking Time and
Dynamic Blocking

6-88

The internal automati¢ reclasing system will only be effective and accessible if ad-
dress 0171 is to Enab1edsduring configuration or protective functions. If the automatic
reclosing funetioniis notjrequired, then address 0171 should be setto Disabled. The
function can beturned@oN or OFF at address 7101 FCT 79.

When a circuitbreaker is manually closed into a fault, it is often desirable for the circuit
breaker to'bgjimmediately tripped and locked out. If a contact from an external control
switch j§ connected to a binary input and address 7103 BLK MAN. CLOSE is set to
YES, then clasing the circuit breaker via the external control switch will prohibit reclos-
ingsfrom taking place.

Theyblocking time set at address 7105 79 TIME RESTRAINT defines the time that
must elapse, after a successful reclosing attempt, before the automatic reclosing func-
tion is reset, in preparation of a new fault. If a protective element picks up before the
blocking time elapses, the reclosing cycle is continues. If a protective trip occurred af-
ter the last allowable reclosing attempt was made, then together with the trip com-
mand the feeder is locked out. If a protective element picks up after the blocking time
has elapsed, then a new reclosing cycle is initiated. In general, address 7105 should
be set for only a few seconds. In areas with frequent thunderstorms, a shorter blocking
time may be necessary to avoid feeder lockout due to sequential lightning strikes. A
longer blocking time should be chosen if there is no possibility to monitor the circuit
breaker ready status (see below) during multiple reclosing. In this case, the blocking
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time should be longer than the time required for the circuit breaker mechanism togbe
ready.

If a dynamic blocking of the automatic reclosing system was initiated, then re¢losing
functions remain blocked until the circuit breaker is closed manually againgnot from a
protective function). The setting at address 7108 SAFETY 79 ready establishes
how long automatic reclosing blocking is extended, after the dynamic blockingisreset.
In this way the delay set at address 7108 also establishes how long automatic reclos-
ing is blocked after manual closing of the circuit breaker. Address 7108 should be set
to ensure a safe close and trip of the circuit breaker (0.5 to 1.0 seconds).

1. Not applicable for version 7SJ61**—**C**— and 7SJ61**—**P#*

If circuit breaker monitoring is desired, address 7113 CHECK CB? should be set to
monitor before each reclosing attempt (Chk each cyele)\etherwise address 7113
should be set not to monitor (Vo check). If monitoring is net possible, address 7113
should be set not to monitor.

If circuit breaker monitoring is accomplished viaia binaty input that detects a circuit
breaker ready condition, then the device mustidetect a ready condition prior to the
elapse of the time delay set at address, 7115 /CB *TIME OUT or further reclosing will
be suspended.

2. Not applicable for version 7SJ6@#-**A%*—and 7SJ61**—**M**

If circuit breaker monitoring is ace@mplished via a binary input that picks up when the
breaker is not ready (FNo. 2705>790I,WAIT), then atime delay setataddress 7116
MAX. InhibitTIME is started When the dead time has elapsed, and the binary input
must drop out before the tinle delay’elapses, otherwise further reclosing will be sus-
pended.

The dead time preceding the first reclosing attempt is set at address 7127 DEADTIME
1: PH for the multiple,phase fault reclosing program and at address 7128 DEADTIME
1:G for the singlé"phasefault reclosing program. The dead time should be set long
enough to allow,atemporary fault to clear (0.9 to 1.5 seconds) unless stability is a con-
cern, in whigh®casesfaster times may be required (typically 0.3 to 0.6 seconds). The
dead times'for the second (Z”d) through fourth (4th) reclosing attempts are set at ad-
dresses, 742977131, and 7133 respectively for the multiple phase reclosing program
and atkaddresses 7130, 7132, and 7134 respectively for the single phase reclosing
program.“As was stated earlier, the dead times preceding the fifth (5th) through the
ninth (9thyreclosing attempts are equal to the open breaker time which precedes the
fourth(4th) reclosing attempt.

The number of reclosing attempts is set at address 7136 # OF RECL. PH for the
multiple phase reclosing program and at address 7135 # OF RECL. GND for the
single phase reclosing program.

Regardless of which reclosing program is executed, automatic reclosing can be
blocked for three-phase faults at address 7159 3Pol.PICKUP BLK. The pickup of
all three phases for a specific phase element is the criterion required for three-phase
fault blocking.

The auto reclose function can be blocked, if control commands are issued. The control
information must be routed via CFC (interlocking task-level) using the
CMD_Information block (see Figure 6-39).
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6.11.2.1 Settings for Automatic Re %

“IN: Control Device o=t | “OUT: >BLOCK 7

I LDEVICE
52 Breaker CF_D12"

IA OFF BO|—

IA OH }304[_

I CAT Wj—

Figure 6-39  Blocking of the auto reclose function using the internal co\ é'::z

— D

Not applicable for version 7SJ61**—**A**— and 7SJ61*

Ataddress 7140 ZONE SEQ.COORD., the zone sequ
or OFF. If zone sequencing is turned on, then the

ing attempts made by sequenced devices vi
be blocked for based on the reclosing attem

At addresses 7150 to 7158, reclosing i
protective elements.

S

possible to block tripping by various types of protec-
tive elements subsequ of the first four reclosing attempts. The settings in
these addresses are us hen,zone sequencing is turned on and if the protection of

load side fuses againm ry fault is desired. Zone sequencing is enabled in ad-

dress 7140.
0\< ’

ing feature can be turned ON
nts the number of reclos-

rement so that tripping can
r device.

ted or blocked for various types of

At addresses 7170 to 7185

Addr. LCD-Text ptions | Default Setting Comments Ordering Code
7SJ61**—
de e
<= mzZz |00
I I o
7101 |FCT 79 OFF OFF Automatic reclosing X X X
ON
7103 | BLK MAN. CEOSE | NO NO Block automatic reclosing dur- X X X
YES ing manual closing of breaker
(01-BI)
7105 RESTRAINT | 0.50 ~ 320.00 sec. | 3.00 sec. Reset time of automatic reclos- X X X
ing
FETY 79 ready | 0.01 ~ 300.00 sec. | 15.00 sec. Safety time until automatic re- X X X
closing is ready
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Addr. LCD-Text Setting Options | Default Setting Comments Ordering Cofte
7SJ61%4=
Il il il II II zI
<= |@Z o
X % * X X X
L 3 X X * X
7113 | CHECK CB? No check No check Check breaker position indica- X X -
Chk each cycle tion before attempting a reclos-
ing shot
7115 | CB TIME OUT 0.10 ~ 320.00 sec. | 3.00 sec. Breaker ready monitoring timé X -
7116 | MAX.InhibitTIME | 0.01 ~ 320.00 sec. | 15.00 sec. Maximum inhibit time offautore- - X
closing allowed for externalibi-
nary input
7127 | DEADTIME 1: PH | 0.01 ~ 320.00 sec. | 0.50 sec. Dead Time 1, Phase Fault X X X
7128 | DEADTIME 1: G 0.01 ~ 320.00 sec. | 0.50 sec. Dead Time 1, Ground Fault X X X
7129 | DEADTIME 2: PH | 0.01 ~ 320.00 sec. | 0.50 sec. Dead Time 2, Phase Fault X X X
7130 | DEADTIME 2: G 0.01 ~ 320.00 sec. | 0.50 sec. Dead Time 23Ground Fault X X X
7131 | DEADTIME 3: PH | 0.01 ~ 320.00 sec. | 0.50 sec. Dead {ime 3,*Phase Fault X X X
7132 | DEADTIME 3: G 0.01 ~ 320.00 sec. | 0.50 sec. Deadifime 3, Ground Fault X X X
7133 | DEADTIME 4: PH | 0.01 ~ 320.00 sec. | 0.50 sec. DeadiTime 4-9, Phase Fault X X X
7134 | DEADTIME 4: G 0.01 ~ 320.00 sec. | 0.50 sec. Dead Time 4-9, Ground Fault X X X
7135 |#OF RECL.GND |0~9 1 Number of reclosing attempts X X X
for ground faults
7136 | # OF RECL. PH 0~9 1 Number of reclosing attempts X X X
for phase faults
7140 | ZONE SEQ.CO- OFF ©FF Zone sequence coordination - X X
ORD. ON
7150 | 50-1/50N-1 No influence Notinfluence 50-1 and 50N-1 supervision of X X X
Starts 79 automatic reclosing
Stops 79
7151 | 50-2/50N-2 No influence No influence 50-2 and 50N-2 supervision of X X X
Startsg79 automatic reclosing
StopS 79
7152 | 51/51N No influence No influence 51 and 51N supervision of auto-| X X X
Starts 79 matic reclosing
Stops' 79
7156 | sens Ground Flt No influence No influence Sensitive ground fault detection X X X
Starts 79 supervision of automatic reclos-
Stops 79 ing
7157 | 46 No influence No influence 46-1, 46-2, and 46N-TOC su- X X X
Starts 79 pervision of automatic reclosing
Stops 79 (one setting)
7158 | BINARY INPUT No influence No influence Binary input supervision of auto-| X X X
Starts 79 matic reclosing (phase and
Stops 79 ground)
7159 1"8Pol.PICKUP BLK | YES NO 3 pole trips block automatic re- X X X
NO closing
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Addr. LCD-Text Setting Options | Default Setting Comments Ordering Code
7SJ61%*—
:I il il z| z| _kl
<= mZ2
PRI b P
7170 | 1.Cy: 50(N)-1 Not Blocked Not Blocked Automatic reclosing control of X X
Blocked Via 79 50-1 and 50N-1 during first
shot .
7171 | 1.Cy: 50(N)-2 Not Blocked Not Blocked Automatic reclosing control of X X
Blocked Via 79 50-2 and 50N-2 during first
shot
7174 | 2.Cy: 50(N)-1 Not Blocked Not Blocked Automatic reclosing control X X
Blocked Via 79 50-1 and 50N-1 during sec
shot
7175 | 2.Cy: 50(N)-2 Not Blocked Not Blocked Automatic reclosing co o) X X X
Blocked Via 79 50-2 and 50N-2 d
7176 | 2.Cy: 67(N)-1 Not Blocked Not Blocked X X X
Blocked Via 79
7177 | 2.Cy: 67(N)-2 Not Blocked Not Blocked X X X
Blocked Via 79
7178 | 3.Cy: 50(N)-1 Not Blocked Not Blocked X X X
Blocked Via 79
7179 | 3.Cy: 50(N)-2 Not Blocked Not \utomatic reclosing control of X X X
Blocked Via 79 50-2 and 50N-2 during third
shot
7182 | 4.Cy: 50(N)-1 Not Blocked Automatic reclosing control of X X X
Blocked Via 79 50-1 and 50N-1 during 4™ to
ot shot
7183 | 4.Cy: 50(N)-2 Not Blocked® Not Blocked Automatic reclosing control of X X X
Blocked Via 50-2 and 50N-2 during 4™ to
ot shot
7184 | 4.Cy: 67(N)-1 Not Bloc Not Blocked Automatic reclosing control of X X X
Block 67-1 and 67N—1 during 4" to
ot shot
7185 | 4.Cy: 67(N)-2 wv‘ ocked Not Blocked Automatic reclosing control of X X X
Blo @ Via 79 672 and 67N—2 during 4™ to
ot shot
L 4
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6.11.2.2 Information List for Automatic Reclosing

o,

F# LCD-Text Explanation Ordering Code
7SJ61**—
R G

FERE [F3

2781 | 79 OFF 79 Auto recloser is switched OFF X X .X
2782 |79 ON 79 Auto recloser is switched ON X X X
2784 | CBis NOT ready Circuit breaker is NOT ready X
2785 | 79 Dyn Block 79 — Auto-reclose is dynamically BLOCKED X X
2801 | 79in progress 79 Reclosing is in progress X X
2851 | 79 Close 79 — Close command X X X
2862 | 79 Successful 79 — cycle successful X X X
2863 | 79 Lockout 79 — Lockout X X X
2869 | TRIP Gnd Fault TRIP Ground fault X X X
2870 | TRIP Ph Fault TRIP Phase fault X X X
2876 |79 STEP 79-A/R attempt step X X X
2878 | 79 L-N Sequence 79-A/R single phase r X X X
2879 | 79 L-L Sequence 79—-A/R multi-phase r i X X X
2883 | ZSC active Zone sequencing i - X X
2884 | ZSC ON ation is switched ON - X X
2885 | ZSC OFF ng coordination is switched OFF - X X
0127 | 79 ON/OFF system port) X X X
2701 |>79 ON X X X
2702 |>79 OFF X X X
2703 |>BLOCK 79 o | X X X
2705 | >79 T WAIT ait (coordination control) - X X
2730 | >CB ready >Circuit breaker ready X X -
2715 | >79 TRIP 1p >79 Ext. 1pole TRIP for internal A/R X X X
2716 | >79 TRIP 3p >79 Ext. 3pole TRIP for internal A/R X X X
2722 | >ZSC ON >Switch zone sequence coordination ON - X X
2723 >Switch zone sequence coordination OFF - X X
4601 >52-a contact (OPEN, if breaker is open) X X X
4602 >52-b contact (OPEN, if breaker is closed) X X X
356 >Manual close signal X X X

L 4
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6.12 Phase Rotation

6.12.1 Description of Phase Rotation

General Various functions of the 7SJ61 only function correctly if the phase rotation of the cur-
rents is known. Among these functions are negative sequence protection and mea-
surement quantity monitors. A phase rotation is implemented in the 7Sd61 device us-
ing binary inputs and settings, thus making it possible for all protective an@monitoring
functions to operate correctly when the phase rotation is reversed.

If an “acb” phase rotationphase rotation is normal, the appropriate/setting should be
entered at address 0209. (See Subsection 6.1.1).

If the phase rotation can change during operation (e.g. the direction of a motor must
be routinely changed), then a changeover signal at the inputmasked for this purpose
is sufficient to inform the protective relay of the phase [fotatien changeover.

Logic As stated before, the phase rotation is always established at address 0209. The bina-
ry input (FNo. 5145) sets the phase rotation forthe oppesite of the setting at 0209, via
the exclusive-OR function (see Figure 6-40).

F# 5145
. >Reverse Rotation F# 5147
XOR L (_Rotation ABC )

F# 5148

[ 0209 [PHASE SEQ. | -
. Rotation ACB D)
« 1«Rotation ABC : Opposite Phase Sequence

Qe Rotation ACB

To The Protective Functions

Figure 6-40 Message Lagic forithe phase rotation Changeover

Influence on Pro- The swapping of phase€s directly impacts the calculation of positive and negative se-

tective Functions guence quantities. Thefefore, this function is vital so that phase detection messages,
fault values, and operating measurement values are not falsified. As stated before,
this functien influences the negative sequence protection function and some of the
monitoring, fulnctions (see Subsection 6.13.1.3) that issue messages if the required
and calculated phase rotations do not match.

6.12.2 Programuning Settings

The normal phase sequence is set at 0209 PHASE SEQ. (see Subsection 6.1.1). If,
on the system side, phase rotation are made temporarily, then these are communicat-
ed to the protective device using the binary input 5145.
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6.13 Monitoring Functions

The device is equipped with extensive monitoring capabilities - both for hardware and
software. In addition, the measured values are also constantly monitored for plausibil-
ity, therefore, the current transformer circuits are largely integrated into the menitoring.
It is also possible to implement trip and closing circuit monitoring, using appropriate
binary inputs as available.

6.13.1 Description of Measured Values Monitoring

6.13.1.1 Hardware Monitoring

Auxiliary and
Reference Voltages

Buffer Battery

Memory
Components

Probing

Meastrement Value
collection — Cur-
rents

7SJ61 Manual
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The device is monitored from the measurement inputsitosthe binary outputs. Monitor-
ing checks the hardware for malfunctions and disallowed conditions.

The processor voltage of 5 V DC is monitored /andvif the voltage decreases below the
minimum value, the device is removed frem operation. When the normal voltage re-
turns, the processor system is restarted:

Removal of or switching off the supplypvoltage removes the device from operation and
a message is immediately generated by%a dead contact. Brief voltage interruptions of
less than 50 ms do not disturbthe readiness of the device (for nominal auxiliary volt-
age 2110V DC).

The processor monitors. the offset’and reference voltage of the AD (analog-digital)
converter. The prote¢tionis suspended if the voltages deviate outside an allowable
range, and lengthy‘deviations are reported.

The buffer battergdwhich ensures the operation of the internal clock and the storage
of counters andimessages if the auxiliary voltage fails, is periodically checked for
charge status®f itlisdess than an allowed minimum voltage, then the “battery emp-
ty” message is iSsued.

The working memory (RAM) is tested when the system is started up. If a malfunction
occurs,then, the starting sequence is interrupted and an LED blinks. During operation,
the memory is checked using its checksum.

Fonthe program memory, the cross sum is formed periodically and compared to the
stored program cross sum.

For the settings memory, the cross sum is formed periodically and compared to the
cross sum that is freshly generated each time the setting process takes place.

If a malfunction occurs, the processor system is restarted.

Probing and the synchronization between the internal buffer components are con-
stantly monitored. If any deviations cannot be removed by renewed synchronization,
then the processor system is restarted.

Up to four input currents are measured by the device. Three of the currents corre-
spond to phase currents and the fourth current corresponds to the neutral or ground
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current measured from a separate current transformer. If all four currents inputs are

connected, their digitized sum must be zero.

Faults in the current circuit are recognized if O
lg=lia+ip+ict(knig) | > Z I THRESHOLDOy + = I FACTOR Opy,q Q
The factor ky (= address 0207 CT N/CT Ph) takes into account a possible differen

in the neutral current transformer ratio. * I THRESHOLD and = I FACTOR are pro-
grammable settings. The component > I FACTOR [, takes into account the allow-
able error of the input transformer, which can be especially large Wh%fault cur-

rentlevels are present (Figure 6-41). The dropout ratio is about 97%. Thi Ifunction
is reported as “Failure ZI".

Note: I 2 ,

Current sum monitoring is only in effect if the ground current for line to be protect-

ed is connected. Q

S

Increase:
>I FACTOR

— =

51 THRESHOLD \
‘ 2) o 'max
In
Figure 6-41 &@ Monitoring

6.13.1.2 Software Monitoring

Watchdog

For s monitoring of the program sequences, a time monitor is provided in the

h (hardware watchdog) that runs upon failure of the processor or an internal
x , and causes a complete restart of the processor system.

An

ditional software watchdog ensures that malfunctions during the processing of

%rams are discovered. This also initiates a restart of the processor system.
0 the extent such a malfunction is not cleared by the restart, an additional restart at-

tempt is begun. After three unsuccessful restarts within a 30 second window of time,
the device automatically removes itself from service and the red “Error” LED lights up.
The readiness relay opens and indicates “device malfunction” with its normal contact.

75J61 Manual
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6.13.1.3 Monitoring of External Current Transformer Circuits

Current Symmetry

Current Rotation

7SJ61 Manual
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Interruptions or short circuits in the secondary circuits of the current transformers, as
well as faults in the connections (important for start-up!), are detected and réportedby
the device. The measured quantities are periodically checked in the background for
this purpose, as long as no system fault is present.

During normal system operation (i.e. the absence of a short-circuit fault), symmetry
among the input currents is expected. This symmetry is checked bysthe device, using
a quantity monitor. The smallest phase current is comparééyto the largest phase cur-
rent, and asymmetry is recognized if;

lminl/Ilmax] < BAL. FACTOR I, aslong as |yax /Iy > BALANCE¥I LIMIT/ Iy

where |2« IS the largest of the three phase currents andi,, IS the smallest. The sym-
metry factor BAL. FACTOR I represents the allowable asymmetry of the phase cur-
rents while the limit value BALANCE I LIMIT isghedower limit of the operating range
of this monitoring (see Figure 6-42). Both settingsare adjustable, and the dropout ratio
is about 97 %.

This malfunction is reported as “Malfdaction /Isymm”.

Imin
In

Increase:
BAL.FACTOR I

7~
e

BALANGE/T LIMIT . 'rlw
N

Figure 6;42 \\current Symmetry Monitoring

To'detect'swapped phase connections in the current input circuits, the phase currents
arescheeked by the monitoring.

The phase sequence of the phase currents is verified by ensuring the following
I;feads I, leads I leads I,
Verification of the current rotation occurs when each measured current is at least

llal, [1pl, llc] > 0.5 I

For abnormal phase sequences, the messages “Fail Ph. Seq. I”areissued,
along with the switching of this message “Fail Ph. Seq.” to the substation control
system (SCADA).

For applications in which an opposite phase sequence is expected, the protective re-
lay should be adjusted via a binary input or a programmable setting. If the phase se-
guence is changed in the relay, phases ‘b’ and ‘c’ internal to the relay are reversed,
and the positive and negative sequence currents are thereby exchanged (see also
Section 6.12). The phase- related messages, malfunction values, and measured val-
ues are not affected by this.
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6.13.2 Programming Settings for Measured Values Monitoring

Measured value monitoring can be turned on or off at address 8101 MEASURE. SU-
PERV. In addition, the sensitivity of measured value monitor can be modified. Defatlt
values are set at the factory, which are sufficient in most cases. If especially high op-
erating asymmetry in the currents and/or voltages is to be expected for the application;
or if it becomes apparent during operation that certain monitoring functions activate
sporadically, then the setting should be less sensitive.

Address 8104 BALANCE I LIMIT determines the limit current, above which the cur-
rent symmetry monitor is effective (see also Figure 6-42). Address, 8105 BAL. FAC-
TOR I is the associated symmetry factor; that is, the slope of the symmetry charac-
teristic curve (Figure 6-42).

Address 8106 ~ I THRESHOLD determines the limit current4above which the current
sum monitor (see Figure 6-41) is activated (absolute portign, only, relative to ly). The
relative portion (relative to the maximum conductor current)¥er.activating the current
sum monitor (Figure 6-41) is set at address 8107 =~ I FAGIOR.

[ 1)

Note:

Current sum monitoring is only in effect if the grouind current for the line to be protect-
ed is connected.

6.13.2.1 Settings for Measured Values Monitoring

In the list below, the setting’ ranges and default setting values for current-based set-
tings are for a device with'anominal current rating Iy, =5 A. For a nominal current rat-
ing Iy = 1 A, divide the Settingi©ptions values and Default Setting values by 5. Con-
sider the current transformemgatios when setting the device with primary values.

Addr. LCD-Text Setting Options Default Setting Comments
8101 | MEASURE. SUPERV | OFF ON Measured Value Monitor
ON

8104 | BALANCE | LIMIT 0.50 5:000A 250 A Symmetry Iph: Threshold Value

8105 | BAL. FACTORI 0.20 ~ 0.90 0.50 Symmetry Iph: Characteristic

8106 | X1 THRESHOLD 0:25 ~ 10.00 A 0.50 A Sum I: Threshold Value

8107 | Z1FACTOR 0:00 ~ 0.95 0.10 Sum |: Characteristic
6-98 7SJ61 Manual

C53000-G1140-C118-1



Functions

6.13.2.2 Information

F# LCD-Text Comments
0162 | Failure 2 | Failure: Current Summation
0163 | Fail | balance Failure: Current Balance
0171 | Fail Ph. Seq. Failure: Phase Sequence
0175 | Fail Ph. Seq. | Failure: Phase Sequence Current
0161 | Fail | Superv. Failure: general Current Supervision
0197 | MeasSup OFF Measurement Supervision is switched OFF

6.13.3 Description of Trip Circuit Monitor (74TC)

The 7SJ61 is equipped with an integrated
ber of available binary inputs, monitori

.
@

it monitor. Depending on the num-
or two binary inputs can be select-

C)O

Monitoring with
Two Binary Inputs

\@ L. .
Legend:
RTC —  Trip Contact
V, 52 —  Circuit Breaker
BI2 52TC —  Circuit Breaker Trip Coil

75J61 Manual
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d for this does not match the selected
is sent. When using two binary inputs,
d under all circuit breaker conditions.
ctions in the circuit breaker itself cannot be

ed. If the configuration of the binary inp
monitoring type, then a message i
malfunctions in the trip circuit ¢

e

detected.

When using two binary.i
to the associated trip
contacts on the ot

A condition for th ip circuit monitoring is that the control voltage for the circuit
breaker is grea e sum of the minimum voltage drops of both binary inputs

e are connected according to Figure 6-43, parallel
ct'anone side, and parallel to the circuit breaker auxiliary

(Vs> 2 DVeimi atleast 17 V are needed for each binary input, the monitor can
only be usedwit| stem control voltage of over 35 V.
L £
+ Vst r - " T 7sger T
! F# 6852
i V, | AN >74 TC trip rel. |
- JaveT - {Ven I|21§ VAN —.

F# 6853 |

RTC >74 TC brk.rel

|

52TC 52a Circuit Breaker Auxiliary Contact
ESZ]~ — 52a| 52b7é (closed when 52 is closed)
52b — Circuit Breaker Auxiliary Contact
(closed when 52 is open)
Vst —  Control Voltage
Va1 — Input Voltage for 1st Binary Input
V. . Vg2 —  Input Voltage for 2nd Binary Input

Note: The above diagram refers to a closed circuit
breaker position

Figure 6-43  Principle of Trip Circuit Monitor with Two Binary Inputs
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Monitoring with
One Binary Input

6-100

Monitoring with binary inputs not only detects interruptions in the trip circuit and loss
of control voltage, it also monitors the response of the circuit breaker using the position
of the circuit breaker auxiliary contacts.

Depending on the conditions of the trip contact and the circuit breaker, the binanyin-
puts are activated (logical condition “H” in Table 6-2), or not activated (logical condlition
“LM).

Even for healthy trip circuits the condition that both binary inputs are not actuated (“L")
is possible during a short transition period (trip contact is closed, but the circuit breaker
has not yet opened.) A continuous state of this condition is only possibale when the trip
circuit has been interrupted, a short-circuit exists in the trip circuitha [68s of battery
voltage occurs, or malfunctions occur with the circuit breaker mechanism.

Table 6-2 Condition Table for Binary Inputs, Depending on RT@and CB'Position
No. Relay Trip Circuit 52a Contact 52b‘€ontact Bl 1 BI2
Contact Breaker
1 Open Closed Closed Open H L
2 Open Open Open Closed H H
3 1) | Closed Closed Closed Open L L
a1 Closed Open Open Closed L H

1 Trip'€ircuit is faulty

The conditions of the two hinarylinputs’are checked periodically. A check takes place
about every 600 ms. If thrée consecutive conditional checks detect an abnormality (af-
ter 1.8 s), an annunciation isreported (see Figure 6-44). This is used to avoid the an-
nunciation for brief transitiomyperiods. When the fault in the trip circuit has been
cleared, the annunciation is,automatically reset.

F# 6852

>74 TC trig'rel: P F# 6865
F# 6858 > n { FAIL: Trip cir. )
>74 TCHiK rel:

n. ... Number of Condition Checks (= 3)
(Measurement Repetition Occurs every 600 ms)

Figure®-44 Logic Diagram for Trip Circuit Monitoring with Two Binary Inputs

The binary input is connected according to figure 6-45 in parallel with the associated
trip contact. The circuit breaker auxiliary contact 52-b is connected in series with a
high-ohm resistor R.

The control voltage for the circuit breaker should be about two times the value of the
minimum voltage drop at the binary input (Vg; > 2 Vg imin)- Since the minimum voltage
to activate a binary input is 17 V, a DC voltage supply of 35 V or higher is required.

7SJ61 Manual
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Vst " = " 77 75361 =
V+ | 75361 |
| F# 6852
S [Vai [HESANNS >74 7 Catrip el I
r 7si61 | . .
1 €L 1
RTCT L. — . — - — |
Lo 4 - — - Legend
RTC —  Trip Contact
52 —  Circuit Breaker
52TC — Circuit Breaker Trip Coil
52a — Qircuit Breaker Auxiliary Contact
R (closed'when 52 is closed)
4 52b =, Circuit Breaker Auxiliary Contact
(closgdswhen 52 is open)
52TC 52a| 52b]| L Vst = Control Voltage .

52 - T 7 Vg —4 “Olnput Voltage for Binary Input
Ndteilhe above diagram refers to a closed circuit
breaker position

V-

Figure 6-45  Principle of Trip Circuit Monitoring with ©fig,Binary Input

During normal operation, the binary input is activated (logical condition “H”) when the
trip contact is open and the trip circuit iSifatact, because the monitoring circuit is closed
by either the 52a circuit breaker auxiliaryycontact (if the circuit breaker is closed) or
through the replacement resistor R byathe 2b circuit breaker auxiliary contact. Only
as long as the trip contact is closed, the binary input is short circuited and thereby de-
activated (logical condition “L").

If the binary input is continuously‘de-activated during operation, this leads to the con-
clusion, there is an interruption’in,the trip circuit or loss of control voltage.

The trip circuit moniter does netfoperate during system faults. A momentary closed
tripping contact does,notdlead to a failure message. If, however, tripping contacts from
other devices opérate inyparallel with the trip circuit, then the failure annunciation must
be delayed (see also¥Eigure 6-46). The conditions of the binary input are, therefore,
checked 500 times hefore an annunciation is sent. A condition check takes place
about every 600 ms, so trip circuit monitoring is only activated during an actual mal-
function of the trip circuit (after 300 s). After the malfunction in the trip circuit is cleared,
the faillire ahnungciation is reset automatically.

F# 6852
>74 TC trip rel. F# 6865
& S| n (FAIL: Trip cir)
52a Contact
n.. ... Number of Condition Checks (= 500)
(Measurement Repetition Occurs every 600 ms)

Figure 6-46  Logic Diagram for Trip Circuit Monitoring with One Binary Input

Figure 6-47 shows the logic diagram for the message that can be generated by the trip

circuit monitor, depending on the control settings and binary inputs.
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|0182|74 Trip Ct Supv |

| Disabled

with 2 Binary Inputs

WL
\ with 1 Binary Input ) or
5 e T
| & |
| L Fug6s64 |
| F# 6852 & 74 TE€ProgFalil |
- Configured —
| >74 TC trip rel. ontigure ‘ |
&
F# 6853 )
| >74 TC brk rel. _Configured | |
| F# 6861 |
(74 TC OFF )
| [8201]FCT 74TC ] - |
; Lg - F# 6865
| | _OFF SQ J & Fuhction |~ FAIL: Tripcir. ) |
wqu P
I oN R 14 |
| F# 6863 |
(74 TC ACTIV_E)
| 4 6851 O F# 6862 |
| & 74 TC BLOCKED |
| l>8Lock7a1C |
L - - - - - - - - - N . __ __ __ __ . . = = _I

Figure 6-47 Message Logic for the Trip Cikcuit Monitor

6.13.4 Programming Settings for Trip £ircyit Monitor

Monitoring with
One Binary Input

6-102

Trip circuit monitoring is onlyin effect and accessible if address 0182 was set to either
2 Binary Inputs oftoNl Binary Input, and the appropriate number of binary
inputs have been masked for this purpose. Trip circuit monitoring can be turned ON
and OFF at addres§ 8209 FCT 74TC. If the masking of the required binary inputs
does not mateh the, selected monitoring type, then a message to this effect is gener-
ated. If the tripsCifeuitmonitor is not to be used at all, then address 0182 should be set
to Disabled. Further settings are not needed. The message of a trip circuit interrup-
tion is delayed bya fixed amount of time. For two binary inputs, the delay is about 2
secondsgfandfer one binary input, the delay is about 300 ms. This ensures that, for
the longest possible duration of a trip signal, a false malfunction message will not be
generated

N@JE>When using only one binary input (Bl) for the trip circuit monitor, some mal-
functions, such as interruption of the trip circuit or loss of battery voltage, can indeed
befdetected, but malfunctions with closed trip contacts cannot. Therefore, the mea-
surement must take place over a period of time that bridges the longest possible du-
ration of a closed trip contact. This is ensured by the fixed number of measurement
repetitions and the time between the condition checks.

When using only one binary input, a resistor R is inserted into the circuit on the system
side, instead of the missing second binary input. Through appropriate sizing of the re-
sistor and depending on the system relationship, a lower control voltage can often be
sufficient. The resistor R is inserted into the circuit of the 52b circuit breaker auxiliary
contact, to facilitate the detection of a malfunction when the 52a circuit breaker auxil-
iary contact open and the trip contact has dropped out (see Figure 6-45). This resistor
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must be sized such that the circuit breaker trip coil is no longer energized when t
circuit breaker is open (which means 52a is open and 52b is closed). The bina
should still be picked up when the trip contact is simultaneously opened.

This results in an upper limit for the resistance dimension, R, and a low itRmin:
from which the optimal value of the arithmetic mean should be selected:

Rmax + Rmin
2 L 4
In order that the minimum voltage for controlling the binary inp@wsured, Rmax IS

derived as: \
R — Vst —Va min[]_ @

R
max 0 IBI (High) O CBTC
So the circuit breaker trip coil does not remain en the above case, Ry, is

derived as:

R =R Vsi—VesTe (Low)
min — '"*CBTC vV O
CBTC (LOW)
I (HIGH) Constant Current with Bl on
VB| min Minimum Control Voltag
48/60 V;
=88 V for delivery settin al voltage of 110/125/220/250 V)
Vst Control Voltage for TrigfCir
ReasTe DC Resistance of Circ reaker Trip Coil
C

VeaTe (owy Maximum Voltagéo ircuit Breaker Trip Coil that does not lead to Tripping

R =

V for delivery setting for nominal voltage of 24/

If the calculation re t % < Rmin, then the calculation must be repeated, with
the next lowest pi eshold Vg min, @nd this threshold must be implemented in
the device using -imbridges (see Subsection 8.1.3).

For the power @nion of the resistance:
Vv
Pr 3l (zj%%z R
\ *Repre

é 1.8 mA (from SIPROTEC® 75J61)

IG
@ 19 V for delivery setting for nominal voltage 24/48/60 V (from SIPROTEC®7SJ61)
88 V or delivery setting for nominal voltage 110/125/220/250 V) (from SIPROTEC® 75J61)

T 110 V (from system / release circuit)
\ CBTC 500 Q (from system / release circuit)
Veete (Low)y 2V (from system / release circuit)

_ L10V-19 Vv _
. Rmax = B g ma— 0500 Q = 50.1kQ

10V-2V
Ry = 500 @ (HEC=2Y0 = 2740

m
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R:w:38_6k§2 O

The closest standard value of 39 kQ is selected; the power is: ‘ )

_n 1oV ?
Pr = Boka+oskan 22O

Pr203W ¢

6.13.4.1 Setting for Trip Circuit Monitor @

Addr. LCD-Text Setting Options Default Setting ments
8201 | FCT 74TC ON ON Stat ircuit Monitoring

OFF

6.13.4.2 Information

F# LCD-Text Co ent
6861 | 74TC OFF

6862 | 74TC BLOCKED
6863 | 74TC ACTIVE
6864 | 74TC ProgFalil
6865 | FAIL: Trip cir.
6851 | >BLOCK 74TC
6852 | >7ATC trip rel.

6853 | >74TC brk rel.

6.13.5 Malfuncti@nses of the Monitoring Functions

epending on the type of malfunction discovered, an annunciation is sent, a restart of
thé processor system is initiated, or the device is taken out of service. after three un-
ccessful restart attempts. The live status contact operates to indicate the device is
malfunctioning. Also, the red LED “ERROR?” lights up on the front cover, if the internal
4 Aauxiliary voltage is present, and the green “RUN" LED goes out. If the internal power
supply fails, then all LEDs are dark. Table 6-3 shows a summary of the monitoring
functions and the malfunction responses of the relay.
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Table 6-3 Summary of the Device Malfunction Responses
Monitoring Possible Cause Malfunction Re- Message utp
sponse
AC/DC Supply External (aux. Voltage) Device shutdown | All LEDs dark Live status
Voltage Loss Internal (power supply) contact de-
energized

Internal Supply

Internal (power supply)

Device shutdown

LED “ERR

Live status

Voltages Ribbon cable contact de-

disconnected energized?)

Battery Internal battery Annunciation “Fa B ery”

discharged 1
Hardware Watchdog | Internal (processor Restart attempt “‘ERROR” Live status
failure) contact de-
energized?)

Software Watchdog | Internal LED “ERROR” Live status

(program sequence) contact de-
energized?)

ROM Internal (Hardware) LED “ERROR” Live status
contact de-
energized?)

RAM Internal (Hardware etection during LED blinks

boot sequence Live status
contact de-
Detection during LED “ERROR energized?)
L 4 operation:
\ Restart attempt 1)

Settings Inte dware) Restart attempt 1) | LED “ERROR” Live status
contact de-
energized?)

Analogue dat nal (Hardware) Device shutdown |LED “ERROR” Live status

acquisition contact de-
energized?)

Current Summation | CT Error) Message JFailure XI® as masked

(FNo. 162)
&
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Table 6-3 Summary of the Device Malfunction Responses
Monitoring Possible Cause Malfunction Re- Message Output
sponse
Current Symmetry | CT Error Message ,Fail I balance“ |as masked
(FNo. 163)
Current Phase External (connections or Message .Fail Ph. Seq. I"|as maskedg
Sequence power system) (FNo. 175)
Trip Circuit External (open trip coil or Message ,Fail: Trip cir. ked
Monitoring blown fuses) (FNo. 6865)
1) Atter three unsuccessful restart attempts, the device will go out of service.
2) Protection and control function are blocked, HMI might be still acces .
L 4 \< ’
4
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6.14 Protection Function Logic

The function logic is the heart of the device. It coordinates the sequence of both the
protective and auxiliary functions, processes functional decisions, and processes data
received from the system. In particular, the function logic is responsible for the follow-

ing:
« Processing Measurement and Detection Logic

« Processing Tripping Logic

6.14.1 Pickup Logic for the Entire Device

6.14.1.1 Description

General Device
Pickup and
Dropout

Spontaneous.
Messages

7SJ61 Manual
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The pickup signals for all protective functiensin the device are connected via an “OR”
function, and lead to the general devicewpickup. General device pickup is initiated by
the first function to pickup, and gerteralkdevice drop out occurs when the last function
drops out. A corresponding messageyindicating that general device pickup has oc-
curred is reported.

General device pickup is afprecandition for a series of internal and external functions
that occur subsequently Al helfollowing are among the internal functions controlled by
general device pickup:

 Start of Trip LogaFrom general device pickup to general device drop out, all fault
messages are.entered in the trip log.

« Initialization of ©scillographic Records: The storage and maintenance of oscillo-
graphic valties'can also be made dependent on the general device pickup.

« Generation,of Spontaneous Messages: Certain fault messages are displayed in the
device display as so-called spontaneous messages (see below). This display can
also be made dependent on the general device pickup.

Externalftainctions can be controlled by general device pickup, using an output con-
tact. Examples are:

*» Restarting devices

¢ Starting of additional devices, or similar

Spontaneous messages are fault messages that appear in the display automatically
when general device pickup has occurred. For the 7SJ61 relay, these messages in-
clude:

« A message indicating the protective function that last picked up.
« A message indicating the protection function that last initiated a trip signal.

< The running time from general device pickup to general device dropout, with time
indicated in ms.

« The running time from general device pickup to initiation of the first trip signal by the
device, with time indicated in ms.
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Please note, the overload protection does not have a pickup comparable to the other
protective functions. The general relay pickup time is first started with the trip signal,

and an abnormal occurrence is opened. The dropout of the thermal image of the ovef-
load protection ends the fault message and, thereby, the running time from generalse-
lay pickup to general device dropout.

6.14.2 Tripping Logic of the Entire Device

6.14.2.1 Description

General Trip

Terminating the
Tripping Signal

6-108

The tripping signals for all protective functions are connected,by “OR”and generate a
message indicating that the device has initiated a trip signal.

This message can be configured to an LED or binary output, justas the individual trip-
ping messages can.

From

All trip signals from a protection function hold the 05 1i#* Relay TRIP function, and
start the minimum trip signal duration timer(set.at@ddress 0210 Tmin TRIP CMD,
see Figure 6-48). This trip signal duration timer eAsures the trip signal is transmitted
to the circuit breaker for a sufficient ameunteftime, even if the function which is-
sued the trip signal drops out quicklyyThetip signal is only terminated after all pro-
tection functions drop out AND the mtinimum trip signal duration expires.

A further condition for terminatingsthe trip signal is the opening of the circuit breaker.
This is monitored, using the statusgeedback indications from the circuit breaker and
current flow monitoring.

Finally, it is possible to"atchfthe trip signal until it is manually reset (lockout func-
tion). The reset takesplace either by pressing the LED reset key or by activating an
appropriately masked.binary input. A precondition, of course, is that the circuit
breaker trip coil — ag ustial — remains energized at the circuit breaker as long as the
trip signal is present, andthat the trip coil current is interrupted by the auxiliary con-
tacts of the circuit breaker.

E o F# 0511
s g | Tiip. S Q—(Relay TRIP)
(]
a5 R
L 9
[0210 [TMin TRIP CMD |
&
S I -
-
[52 Open
Lockout—Function
(Output Relay Stored) S Q=
Lockout Reset R
(Using LED—-Reset)

Figure 6-48 Terminating the Trip Signal
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6.14.2.2 Programming Settings for Tripping Logic

Trip Signal Dura- The setting of the minimum trip signal duration at address 0210 Tmin TRIP CMD was

tion already discussed in Subsection 6.1.1. This time is valid for all protective fupCtionsthat
can initiate trip signals, as well as for trip signals that are initiated using the device
function controller.

Addr. Setting Setting Options Default Setting Comment
210 | TMin TRIP CMD 0.01~32.00s 0.15s Minimum Trig"lCommand Duration

6.14.3 Fault Display on the LEDs/LCD

6.14.3.1 Description of “No Trip — No Flag” Option

The indication of messages masked to local LEDSs; and the maintenance of spontane-
ous messages, can be made dependent onfwhether the device has issued a trip sig-
nal. In this situation, messages are notikeported, )if one or more protective functions
have picked up on a fault, but a trip signalthas'hot been issued yet by the device be-
cause the fault was cleared by anether device (for instance, in another line). These
messages are then limited to faultsimthedine to be protected.

Figure shows the logic diagramgforithis, function.

[7110[F1ltDisp.LED/LCD|

: Targetshon ‘every PU

wnu |
1 N Targetsgon Trip only
F# 0511

&
(Relay TRIR) {Reset LED und LCD-Messages

| Trip Signal'dropsout <

Figure 6-49, Logic Diagram for the Trip Dependent Messages

6.14.3.2 Programming,Settings

Pickup of a new protective function generally turns off any previously set light displays,
so that only the latest fault is displayed at any time. It can be selected whether the
stored LED displays and the spontaneous messages on the display appear upon re-
newed pickup, or only after a renewed trip signal is issued. In order to enter the desired
type of display, select the sub-menu Device in the SETTINGS menu. The two alter-
natives are selected at address 7110 F1tDisp.LED/LCD.

Addr LCD-Text Setting Options Default Setting Comments
7110%,| FitDisp.LED/LCD Targets on every PU Target on every PU | Initiation of fault messages on LCD
Targets on TRIP only and LEDs
7SJ61 Manual 6-109
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6.14.4 Statistical Counters

6.14.4.1 Description

Number of Trips

Fault Current

Operating hours

O

The number of trips initiated by the 7SJ61 is counted, as long as the position of the
circuit breaker is monitored via breaker auxiliary contacts and binary inputs.

L 4
Furthermore, the fault current in each pole of the circuit breaker is determi for each
trip signal. The fault current is indicated in the fault messages andhi to previ-

ously stored fault current values in the statistic-counters to main ccumulation
of fault currents, per pole, experienced by the breaker over timg.

The operating hours under load are also stored (the currentiwaluejin at least one phase
is larger than the limit value set under address 0212 B I MIN). The
counter and memory levels are secured against loss @f auxiliary voltage.

6.14.4.2 Setting/Resetting @

6.14.4.3 Information List for the Device

Setting or resetting of the statistical coun above takes place under the menu
item ANNUNCIATION - STATISTIC venwriting the counter values shown.

F# LCD-Text Explanation
0051 | Device OK ational and Protecting
0052 | ProtActive st b ection Funct. is Active
0055 | Reset Device vic
0056 | Initial Start 7] art of Device
0067 | Resume Resume
0060 | ResetLED set LED
0110 | Event Lost Event lost
0113 | Flag Lost Flag Lost
0140 | Error Sum Alar Error with a summary alarm
0160 | Alarm SuméEve Alarm Summary Event
0178 | 1/O-Board I/O-Board Error
0144 | Error 5V Error 5V (power supply)
0145 | Error OV Error OV (offset monitoring)

Error -5V (power supply)

6-110

Error Power Supply

Battery empty

Setting calculation is running
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F# LCD-Text Explanation
0071 | Settings Check Settings Check
0072 | Level-2 change Level-2 Change O
0068 | Clock SyncError Clock Synchronization Error O
0069 | DayLightSavTime Daylight Savings Time (clock)
0183 | Error Board 1 Error Board 1 P
0184 | Error Board 2 Error Board 2
0185 | Error Board 3 Error Board 3 %
0186 | Error Board 4 Error Board 4 \
0187 | Error Board 5 Error Board 5
0188 | Error Board 6 Error Board 6
0189 | Error Board 7 Error Board 7
0301 | Pow.Sys.Flt. Power System fault
0302 | Fault Event Fault Event
0125 | Chatter ON Chatter ON
0001 | Not configured Not set-up
0003 | >Time Synch >Synchronize Int | Time Clock
0005 | >Reset LED >Reset LED
0016 | >DataStop >Stop data tr&on
0015 | >Test mode >Test mode ‘
----- >Light on >B (Lcp)
&\O
4
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6.15 Auxiliary Functions

The auxiliary functions of the 7SJ61 relay include:
0 Message Processing
O Measurements

0 Waveform Capture

6.15.1 Message Processing

LED Display and Bi-
nary Outputs (Out-
put Relays)

Faultdnfermation
Displayyor Personal
Comyputer

6-112

After the occurrence of a system fault, data regarding theesponse of the protective
relay and the measured quantities should be saved fofifuture analysis. For this reason
message processing is done in three ways:

* LED Display and Binary Outputs (Output Relays)
* Information via Display Field or Personal Computer

* Information to a Control Center

Important events and conditions are displayed, using LEDs on the front panel of the
relay. The relay also contains outpttyelays for remote signaling. All LEDs and binary
outputs indicating specific messages can be freely configured . The relay is delivered
with a default setting. The défault settings and configuration possibilities are described
in detall in Section 5.2.

The output relays and the'kEDSycan be operated in a latched or unlatched mode (in-
dividually settable for eaeh one).

The latched conditions are protected against loss of the auxiliary voltage. They are re-
established after gestartof the device. However they can be reset as follows:

— On site by pressingsthe LED key on the relay.

Remotely using a’binary input.

Usingeene afthe serial interfaces.

Automatically at the beginning of a new pickup.

Candition messages should not be stored. Also, they cannot be reset until the criterion
to bereported is cleared. This applies to messages from monitoring functions, or sim-
ilar

A green LED displays operational readiness of the relay, and cannot be reset. It goes
aut if the self-check feature of the microprocessor recognizes an abnormal occur-
rence, or if the auxiliary voltage is lost.

When auxiliary voltage is present, but the relay has an internal malfunction, then the
red LED (ERROR) lights up and the processor blocks the relay.

Events and conditions can be read out on the display on the front cover of the relay.
Using the front PC interface or the rear service interface, for instance, a personal com-
puter can be connected, to which the information can be sent.

7SJ61 Manual
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Information to a
Control Center

In the idle condition, as long as no system fault is present, the display field can display
selected operating information (overview of operating measurement values).

In the case of a system fault, information about the system fault appears instead
(spontaneous messages). After the fault related annunciations have been ¢leared (ac-
knowledged), the initial display is shown again. Acknowledgment can be perfomed by
pressing the LED button on the front panel.

The relay is also equipped with several event buffers, for operational messages, circuit
breaker statistics, etc., which are protected against loss of theauxiliary voltage by a
buffer battery. These messages can be retrieved, at any time; using the operating key-
pad in the display field, or transferred to a personal computer,tising the serial operat-
ing interface. Readout of messages during operation is desgcribed in detail in Subsec-
tion 7.1.1.

After a short-circuit fault on the system, for example,.impartant information about the
progression of the fault can be retrieved, such as the piekudp of a protective element or
the initiation of a trip signal. The time the initial occurrence of the short-circuit fault oc-
curred is accurately provided via the system clocks Time progression of the short-cir-
cuit fault is reported based on the moment gf pickup, so that the duration, until the trip
signal is issued and interrupted, is available. Thetime resolution used for reporting is
1ms.

With a personal computer and the“protection data processing program DIGSI® 4,
eventinformation can also be retrievedpwith the comfort of visualization on the screen
and menu-driven processing. The data.ean be documented on a connected printer, or
stored and evaluated at anotherlocation, if desired.

The protective relay stores/the'messages from the last eight system faults. Upon the
occurrence of a ninthgSystem(fault, the oldest event is erased from the abnormal oc-
currence memory.

A system fault begins with the recognition of the fault by pickup of the protective func-
tion, and ends with the,dropout of the last fault or with the expiration of the reclosing
blocking time, sb several unsuccessful interruption cycles are also stored in combina-
tion. Therefore, alsystem fault may include several abnormal occurrences.

Stored igformation can also be transferred to a central control system (SCADA), using
the system interface. The transfer can take place using various transfer protocols.

6.15.2 Measurements

Display of
Measured Values

7SJ61 Manual
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A series of measured values and the values derived from them are constantly avail-
able for call up on site, or for data transfer (See table 6-4, as well as the following list).

A precondition for correctly displaying the primary and percentage values is complete
and correct entry of the nominal values for the current transformers, and protected
equipment, in accordance with Subsections 6.1.1 and 6.1.3.

Depending on the type of device ordered and the device connections, some of the op-
erating measured values listed below may not be available.

The ground current | is either measured directly or calculated from the conductor cur-
rents:
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IG = 3% / (IGllphTRA) with:
Blo=(la+1p +1¢)

Ic/lphtra = Transformation adjustment for ground input
current (setting 0207)

Table 6-4 Operating Measured Values
Measured Values Primary [Secondary, % of
las 1by Ic Phase Currents A A Nominal Operatings€urrent?)
g Ground Current A A Nominal Opefating”Current)
3ly Ground Current A A Nominal{Operating Current?)
I, 1, Positive and Negative Sequence A A Nominal@perating Current?)
Components of Current
Ins Sensitive Ground Current A mA [ 0 N, @ -
1) per address 1102 (see Subsection 6.1.3)

Transfer of

Measured Values

Set paints

6-114

In addition, the following may be available:

- Minimum and maximum values for the three phase currents l,; the positive se-
quence component I4; in primary values. Included are the date and time they were
last updated.

- The long-term averages ofthe thtee/phase currents Iy; the positive sequence com-
ponents |4 for the threegohase currents; in primary values. The period of time for av-
eraging is selectables

— Minimum and maximum Values for the above mentioned long-term averages, in-
cluding the date and timeythey were last updated, in primary values.

- ©/O,,; overloadgprotection values for stator and rotor in % of the trip initiating ex-
cessive temperature,

The measured'values are updated at a period of 0.3 sand<1s.

The minimUm and maximum values are listed with the date and time of the latest up-
date. Using binary inputs or a SCADA interface, the maximum and minimum values
can befreset}In addition, the reset can also take place cyclically, beginning with a pre-
seleeted point in time.

Fornthe long-term averages mentioned above, the length of the time window for aver-
aging and the frequency with which it is updated can be set. The associated minimum
and maximum values can be reset, using binary inputs or by using the integrated con-
tral'panel in the DIGSI® 4 operating program.

Measured values can be retrieved by SCADA, or through DIGSI® 4.

To recognize extraordinary operational conditions, warning levels can be pro-
grammed. When a programmed limit value is exceeded (or fallen below), a message
is generated that can be masked to both output relays and LEDs. In contrast to the
actual protective functions, such as time-overcurrent protection or overload protection,
this monitoring program may becomes lower.
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The following individual limit value levels are configured, when delivered from factery:

Falling below a preset current in any phase

Exceeding a preset maximum average current in Phase A

Exceeding a preset maximum average current in Phase B

Exceeding a preset maximum average current in Phase C

Exceeding a preset maximum average positive sequence current

6.15.3 Waveform Capture

The 7SJ61 relay is equipped with an oscillographic data saving feature. The momen-
tary values for the measurement quantities

|a, Ib’ IC' lG' and INS

are scanned at intervals of 1.04 ms for 60 Hz (1.25 ms for 50 Hz) and stored in a re-
volving buffer (16 samples per cycle). For a fault; thevdata are stored for an adjustable
period of time, but not more than 5 secends, Up to'8 fault records can be recorded in
this buffer. The memory is automatically,Updated with every new fault, so no acknowl-
edgment for previously recorded faults isyrequired. Waveform capture can also be
started with protection pickup, via binarysinput, via PC- interface, or SCADA.

Using the PC-interface or the rear'service port, data can be retrieved by a personal
computer and processed, usingthe protective data processing program DIGSI® 4,
and the graphics program DIGRA®4. DIGRA® 4 graphically prepares the data gener-
ated during the fault, and calculates additional quantities, such as rms values, from the
delivered measured yalues. The/currents can be represented as primary or secondary
guantities. In addition, relay sequence of events signals are recorded as well.

Fault data may beretrieved via the serial interface of a PC. Data evaluation is per-
formed by the PGausing,the respective programs. For this, the currents are related to
their maximum yaluesyare standardized to the nominal value, and prepared for graph-
ical display. Additionally, events such as the pickup of a relay element or the initiation
of a trip signal cah be displayed as well.

If configured iIN"'SCADA, data are transferred automatically to the SCADA computer.

6.15.4 Programming Settings

Average Calcula-
tion

7SJ61 Manual
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The selection of the time period for measured value averaging is set at address 8301
DMD Interval. The first number specifies the averaging time window in minutes
while the second number gives the frequency of updates within the time window. A set-
tingof 15 Min., 3 Subs, for example, means that time average generation occurs
for all measured values that arrive within 15 minutes, and that output is updated three
times during the 15 minute window, or every 15/3 = 5 minutes.

The point in time where averaging begins (on the hour, on the half hour, etc.) is set at
address 8302 DMD Sync.Time. If the settings for averaging are changed, then the
measured values stored in the buffer are deleted, and new results for the average cal-
culation are only available after the set time period has passed.
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Minimum and
Maximum Values

Limit Values

Waveform Capture
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The tracking of minimum and maximum values can be reset automatically at a pro-
grammable point in time. To select this feature, address 8311 MinMax cycRESET
should be set to Yes. The point in time when reset is to take place (the minute of the
day in which reset will take place) is set at address 8312 MiMa RESET TIME. The
reset cycle in days is entered at address 8313 MiMa RESETCYCLE, and the beginning
date of the cyclical process, from the time of the setting procedure (in days), is entered
at address 8314 MinMaxRES . START.

Phase currents and the averages of the currents can be monitored. These are station-
ary monitors that cannot be used as pre-warning levels by time-overcurrefnt protection,
for example. The percentages are relative to the nominal device quantities.

The settings are entered under MEASUREMENT in the sub-menu/SETPOINTS (MV) by
overwriting the existing values.

Waveform capture of faults is executed only when Address 0104/0SC. FAULT REC.
is set for Enabled. Other settings pertaining to waveform-‘@apture are found under
the 0SC.FAULT REC. sub-menu of the SETTINGS mentl.

The trigger for an oscillographic record and the critefionto save the record are deter-
mined with the setting of Address 0401 WAVEFORMTRIGGER. With the setting Save
w. Pickup, the trigger and the criterion for savinghare the same — the pickup of a
protective element. Another option for Address0401 is Start w. TRIP. A trip com-
mand issued by the device is both the triggeriand the criterion to save the record with
this setting. The final — and more commonNyused — option for Address 0401 is Save
w. TRIP. The trigger under this setting,is the pickup of a protective element (first el-
ement to pick up) and saving of thé Wayeferms occurs only if the device issues a trip
command. Each setting for Addressf0401 has specific advantages. The choice de-
pends primarily on the expécted duration of faults, the time period of a complete fault
duration that is of most interest/{(e.g. inception or clearing), and the frequency of wave-
form capturing that is to"he expected.

There are two options aVailable for the coverage of oscillographic recording. The se-
lection is made underi/Address 0402 WAVEFORM DATA and is based on the user’s
preference for recgfding‘events that occur while automatic reclosing is performed by
the device. With the setting Fault event, waveform capturing occurs each time the
recording triggémand'save criterion are established. If automatic reclosing in the de-
vice is emplayed, the second option Pow. Sys.F1t. can be selected if desired. With
this settings.the“entire course of a fault - from inception, through reclosing, to clearing
- is captured. This option provides detailed data for analysis of the entire fault history;
however, thé option also requires considerable memory for recording during dead
timess

Anioscillographic record includes data recorded prior to the time of trigger, and data
after the dropout of the recording criterion. The user determines the length of pre-trig-
ger time and post-dropout time to be included in the fault record with the settings in
Address 0404 PRE. TRIG. TIME and Address 0405 POST REC. TIME. The set-
tings depend on Address 0401 and the information desired. For example, consider the
trigger being a pickup of a protective element and the save criterion being a trip. The
pre-trigger time is set based on the amount of pre-fault information that is desired. The
post-dropout time is set based on the amount of information desired after clearing (e.g.
checking for restrikes).

The maximum length of time of a record is entered in Address 0403 MAX. LENGTH.
The largest value here is 5 seconds. A total of 8 records can be saved. However the
total length of time of all fault records in the buffer may not exceed 5 seconds. Once
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the capacity of the buffer is exceeded the oldest fault is deleted , whereas the new fault
is saved in the buffer.

An oscillographic record can be triggered and saved by a change in status of 3 %
input or via the operating interface connected to a PC. The trigger is dynamic.
length of a record for these special triggers is set in Address 0406 BinIn), CAPT.
TIME (upper bound is Address 0403). Pre-trigger and post-dropout setting Ad-
dresses 0404 and 0405 do not apply. If Address 0406 is set for “0,” then the length
of the record equals the time that the binary input is activated (static), or the MAX.

LENGTH. setting in Address 0403, whichever is shorter. %

6.15.4.1 Settings for Auxiliary Functions QE

Demand and Min/
Max Measurement

Setup
Addr. LCD-Text Setting Options Comments
8301 | DMD Interval 15 Min., 1 Sub 6 Interval for Averaging
15 Min., 3 Subs
15 Min., 15 Subs
30 Min., 1 Sub
60 Min., 1 Sub
8302 | DMD Sync. Time On The Hour he Hour Synchronization time to form aver-
15 After Hour age values
30 After Hour
45 After H
8311 | MinMax cycRESET YES Automatic cyclic reset function
8312 | MiMa RESET TIME 0 min Min/Max reset timer (time of day)
8313 | MiMa RESET CYCLE 7 Days Min/Max reset cycle period
8314 | MinMaxRES.START 1 Days Min/Max, Start reset cycle in ...
Oscillographic \
Fault Recording
Addr. - Setting Options Default Setting Comments
0401 | WAVEFOR GER| Save w. Pickup Save w. Pickup Trigger and Save Criterion for Oscillo-
Save w. TRIP graphic Records
Start w. TRIP
0402 | WAVEF DATA Fault event Fault event Recording scope (for automatic re-
Pow.Sys.Flt. closing)
040 MAXY LENGTH 0.30 ~ 5.00 sec. 1.00 sec. Maximum length of a record
0 PRE. TRIG. TIME 0.05 ~ 0.50 sec. 0.10 sec. Pre-trigger time included in records
POST REC. TIME 0.05 ~ 0.50 sec. 0.10 sec. Time after dropout of save criterion
included in records
6 | Binin CAPT.TIME 0.10 ~ 5.00 sec. 0.50 sec. Record length for external trigger
7SJ61 Manual 6-117
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6.15.4.2 Information List for Auxiliary Functions

F# LCD-Text Explanation
0395 | >l MinMax Reset >| MIN/MAX Buffer Reset
0396 |>I1 MiMaReset >11 MIN/MAX Buffer Reset L 4
0403 | >ldmd MiMaReset >ldmd MIN/MAX Buffer Reset

F# LCD-Text Explanation
0203 | Wave. deleted Waveform data deleted
0004 | >Trig.Wave.Cap >Trigger Waveform Capture

L 4
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6.16 Breaker Control

General

Operation Using
the keypad on the
local user interface

Operation using
DIGSI® 4

Operationusing the
SCADA Interface

In addition to the protective functions described thus far, a Control command,precess
is integrated in the SIPROTEC® 7SJ61 to coordinate the operation of circuit breakers
and other equipment in the power system. Control commands can originateirom four
command sources:

— Local operation using the keypad on the local user interface of the device
— Local or remote operation using DIGSI® 4

— Remote operation using the SCADA Interface (via IEC, Prefibus)

Automatic functions (e.g., using a binary input)

The device supports the operation of circuit breakers/switchgéar. The number of
switchgear devices to be controlled is, basically, limited byithe number of binary inputs
and outputs present. High security against inadvertentidevice operations can be en-
sured if interlocking checks are enabled. A standard Set of optional interlocking checks
is provided for each command issued to circuit breakers/switchgear.

Control ommands can be initiated using'the keypad on the local user interface of the
relay (see also Section 7.3 - System Control)y Using the navigation keys A, ¥, «,
» . the CONTROL menu can be aceesSed,and the circuit breaker/switchgear to be op-
erated can be selected. After entering aypassword, a new window is displayed in which
multiple control actions (close, gpenycancel) are available and can be selected using
the A and ¥ keys. Next a security check takes place. After the security check is
completed, the ENTER key must'be pressed again to carry out the command. If the ENTER
key is not pressed within ohe/mintite, the selection is cancelled. Cancellation via the
ESC key is possible at'any timesbefore the control command is issued.

If the attempted command fails, because an interlocking condition is not met, then an
error message appears hthe display. The message indicates why the control com-
mand was not agéeptedy(see also Subsection 7.3.7). This message must be acknowl-
edged with ENTE‘ béfore any further control commands can be issued.

The procedure forissuing control commands using the DIGSI® 4 program is described
in Section 73 (Control of Switchgear).

Cammands can be issued remotely via the SCADA interface as well. Please check
MLFBforder number to ensure that your individual relay has a SCADA interface mod-
uleathat supports this. Please refer to specific protocol documents for a complete list
ofgsupported commands (see Section 5.6).

6.16.1 Typeswof Commands
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Two (2) types of commands can be processed within the device:
— Control commands

— Internal / pseudo commands
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Control Commands  Control commands operate (OPEN/CLOSE) binary outputs. Examples are:

— Commands (e.g. operation of circuit breakers, etc.)

— Step Commands (e.g. raising and lowering transformer LTCs) O

— Set-point Commands with configurable time settings (Petersen coils) 0
Internal / pseudo Thes_e commands do not directly operate binary outputs. They serve to initiate intgrnal
Commands functions, simulate changes of state, or to acknowledge changes of state.

— Marking/Tagging commands are used to manually overwrite opset unctions

normally controlled by binary inputs.

— Additionally, Tagging commands are issued to establish int tings, such as
switching authority (remote vs. local), parameter set changgo ta transmission
block to the SCADA interface, and measured value set-pol

— Acknowledgment and resetting commands for settin ting internal buffers.

- Status Information commands:

— Controlling activation of binary input status @
— Binary Output Blocking

6-120 7SJ61 Manual
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6.16.2 Steps in the Command Sequence

Safety mechanisms in the command sequence ensure that a command can anly be
released after a thorough check of preset criteria has been successfully concluded.
Standard Interlocking checks are provided for each individual control command, Ad-
ditionally, user-defined interlocking conditions can be programmed separately*for
each command. The actual execution of the command is also monitored afterwards.
The entire sequence of a command is described briefly in the following:

Check Sequence « Command Entry (e.g. using the keypad on the local useginterface of the device)

Check Password — Access Rights

Check Switching Mode (interlocking activated/deactivated) — Selection of Deac-
tivated Interlocking Recognition

» User configurable Interlocking checks that can be ‘selected for each command

Switching Authority (local, remote)

Device Position (scheduled vs. actual £omparison)

Zone Controlled/Field Interlocking/(logic\using CFC)

System Interlocking (centrallymusingySCADA system or substation controller)
Double Operation (interlocking against parallel switching operation)

Protection Blocking (blocking of'sWitching operations by protective functions)

* Fixed Command Checks

Monitoring the -
Command Execu-
tion

7SJ61 Manual
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Internal processdtime (software watch dog which checks the time for processing
the control action between initiation of the control and final close of the relay con-
tact. After 1 secend the control action will be aborted).

Setting Madification ih Process (if setting modification is in process, commands
are deniedfor;delayed)

Equipment netPresent at Output (If a circuit breaker or other operable equipment
is,not eonfigured to a binary output, then the command is denied)

OutpugBlock (if an output block has been programmed for the circuit breaker,
and is active at the moment the command is processed, then the command is
denied)

Gomponent Hardware Malfunction

Command in Progress (only one command can be processed at a time for one
circuit breaker or switch)

1-of-n-check (for schemes with multiple assignments, such as common ground,
whether a command has already been initiated for the affected output relay is
checked).

Interruption of a Command because of a Cancel Command

Running Time Monitor (feedback message monitoring time)
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6.16.3 Interlocking

DObject properties - 52Breaker - CF_D12

— Interlocking

[ iCheck System Interlocking # S ubstation Controlle
¥ Check Zone Control / Bay Interlocking

Release Cloze/0N command: |Eontrol Device 52 Close j

Releaze OpenddEF command: Icgntml Device 52 Open j

& Helease, i Spstem|nter oeking &R0 Zome Eant cardition i fulfild

) Felease, if Systemnterosking MR Zene Contal catditiotis flfiled

4

— Additional Interlocking Checks Output made: \
v Device status [Jpen/Closed) IF'uIse u

¥ Elocking by protection pickup \

Timer for

¥ Block double command

Output [1/10 2]

Check zwitching authority for.... .

Sealin [1/10 5]

Feedback

v BRemaote commands itoring [1/10 s}
[Substation controller, DIGS!] e[l

¥ Local commands [device display)

Q 9
L] e |

Figure 6-50 DIGSI® 4 Dialogue Box forObject Properties — for Setting the Interlock-
ing Conditions,

The interlocking checks are divided into:

» System Interlockingf(Checked by a central control system such as SCADA or sub-
station controller), to be implemented with Version 4.2

» Zone Controlled/Bayfinterlocking (checked in the device)

System interloeking relies on the system data base in the substation or central control
system. Circuit breakers (or other equipment) that require system interlocking in a
central control system (Substation Controller) must be configured in their specific com-
mands @bject properties box for the specific control device. Interlocking conditions can
be selegted.

Zone Controlled/Bay Interlocking relies on the status of the circuit breaker and other
switehesthat are connected to the relay. The extent of the interlocking checks is de-
termined by the configuration of the relay.

Fapall commands, operation with interlocking (normal mode) or without interlocking
(test mode) can be selected:

— for Local commands, by reprogramming the settings (using the local user interface)
with password check,

- for automatic commands, via command processing by CFC,

— forlocal / remote commands, using an additional interlocking disable command, via
Profibus. (Other Protocols may support these feature in the future).
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6.16.3.1 Interlocked/Non-Interlocked Switching

Standard Interlock-
ing Defaults

7SJ61 Manual
C53000-G1140-C118-1

The command checks that can be selected for the 7SJ61 relay are also referréd to as
“standard interlocking”. These checks can be activated (interlocked) or deagtivated
(non interlocked).

Deactivated interlock switching means the configured interlocking conditions‘are not
checked in the relay.

Interlocked switching means that all configured interlocking conditions are checked
within the command processing.

Interlocking conditions (e.g. device Position Check, Blockedy Pretection etc.) for
each control device are individually selectable in the Command ‘Qutput-object proper-
ties box.

Internal control actions are always executed regardless‘ef any interlocking.

The following is a list of Standard Interlocking Conditions that can be selected for each
controllable device. All of these are enabled as a‘default.

System Interlocking/Substation Controlled:4n preparation, to be implemented with
Version 4.2.

Zone Controlled/Bay Interlockin@=All devices controlled by this relay can be inter-
locked by the CFC logic.

Device Status Check (scheduled sactual): the switching command is rejected, and
an error message is displayedyif the circuit breaker is already in the scheduled (de-
sired) position. (If this checkiis enabled, then it works whether interlocking, e.g.
zone controlled, is activated or deactivated.) This condition is checked in both inter-
locked and non-interlocked'status modes.

Blocked by pratection: A CLOSE-command is rejected as soon as one of the pro-
tective elementsinthetelay picks up. The OPEN-command, in contrast, can always
be executed. Pleasebe aware, activation of thermal overload protection elements
or sensitive grotind fault detection can create and maintain a fault condition status,
and can thérefare’block CLOSE commands. If the interlocking “Blocking by
progection’jis removed, consider that the restart blocking for motors will also be
disabled, and@a CLOSE command to the motor would be possible. Restarting would
then'haveto be interlocked some other way. One method would be to use a specific
mterlocking in the CFC logic.

Double Operation Block: parallel switching operations are interlocked against one
another; while one command is processed, a second cannot be carried out.

Switch Authority LOCAL: When this interlocking check is enabled in the Object
Properties dialog box, the status of Switching authority is checked prior to issuing a
control command. If this particular setting is selected, a control command from the
user interface of the device is only allowed if switching authority is set to LOCAL.

Switch Authority DIGSI: Switching commands can be issued locally or remotely via
DIGSI. As part of the safety features, the device will check the DIGSI configuration
file in regard to the virtual device number to ensure that the correct configuration file
is used. DIGSI must have the same virtual device number. It is important that one
file can not be reused with multiple relays. But it is possible to copy the file and use
the new file with another relay.

Switch Authority REMOTE: When this interlocking check is enabled in the Object
Properties dialog box, the status of Switching authority is checked prior to issuing a
control command. If this particular setting is selected a control command from a re-
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mote DIGSI connection or via the SCADA interface is only allowed if switching au-
thority is set to REMOTE.

An overview for processing the interlocking conditions in the relay is shown by Figur

6-51.
Device with Source || Switching Authority ! Switching Mode !
of Command = | | |
LOCAL ] On/Off | |
& Local R L 2
SAS REMOTEY), || Local q |
pics || — | &
|| | |
AUTO | & | R . |
Switching Authority | | o Remgt | | —
(Local/Remote) ] —O) | _—
|| *— | I
& |DIGSI |
Switching Authority | _-H—#-[—{DIGSI | | ]
DIGSI B or | H
— | Remotg L
| & | ]
- | -
— | —

Local |

|
|
|
Switching Mode ] |
|
|
I

Switching Mode
Remote —

SCHEDULED=ACT.y/n[ |

System Interlock.*)y/n — — Command

Field Interlocking  y/n || — Output

| _|Protection Blockingy/n || to Relay
Double Oper. Blocky/n

SW. Auth. LOCA> y/n ] .

feedback Indication |
On/Off

Protection Blocking | Sw. Auth. REMOTEy/n || ||
52 Close || || L
52 Open N
— Event —— ¢ O *) Starting With Version 4.2
__ Condition —— Q
1) Source REMO so ihcludes SAS. Command using substation controller.
REMOTE Co@ ing remote source such as SCADA through controller to device.
Figure 6-51 Standard rlocking Arrangements

%

Control Logic using For Zone Controlled (field interlocking), control logic can be developed, using the
CFC CFC.

Switchi Switching authority configures the relay to perform Local/Remote Supervisory func-
Authorit tions. Note, that only one source can have authority at a time. The following switching
authority ranges are defined in the following priority sequence:

— LOCAL (commands are issued from the relay keyboard)
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- DIGSI®4
- REMOTE (commands are issued from SCADA)

The switching authority condition LOCAL allows commands from the user interfaceof
the relay, but not remote or DIGSI commands.

The selection between local and remote is made using the local user interface."A pass-
word is required, to make this selection.

The switching authority condition DIGSI allows commands to be initiated using
DIGSI® 4. Commands are allowed for both a remote and a local®IGSI® 4 connection.

Configuration Programming:

1. Specific Device (e.g., switching device): Switching atitherity LOCAL (check for
commangds initiated Locally via keypad):

y/n

Switehinghadthority REMOTE (check for
SAS, REMOTE, or DIGSI commands:
y/n

2. Specific Device (e.g., switching device):

In detail, the following interlocking logigc. is derived®when using default configuration
settings:

Current Switch- Switching Command issued Command issued from Command issued from
ing Authority Authority Locally SAS or SCADA DIGSI
Status DIGSI

LOCAL Not Allowed Interlocked - switching Interlocked - DIGSI not
checked authority LOCAL 2 checked

LOCAL checked Allowed Interlocked - switching Interlocked - switching

authority LOCAL 2 authority LOCAL 2

REMOTE Not Interlocked - switching | Allowed Interlocked - DIGSI not
checked authoffty REMOTE checked

REMOTE checked Interlogked - switching | Interlocked -switching Allowed

authority DIGSI*l authority DIGSI*2

SwitchingdModé
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*1) By-passes Interlock if Configuration for: “switching authority LOCAL (check for Local status): is not marked.
*2) By4passes Interlock if Configuration for: “switch authority REMOTE (check for CLOSE, REMOTE, or
DIGSI| status): is not marked

$C = Source of command

SC =AUTO: Commands that are initiated internally (command processing in the CFC)
are not subject to switching authority and are therefore always allowed.

There are three modes:
- Local

- Remote

- Auto

The switching mode determines whether selected interlocking conditions will be acti-
vated or deactivated at the time of the switching operation.

The following switching modes are defined:

6-125



Functions

Zone Controlled/
Field Interlocking

Substation Control-
ler (System Inter-
locking)

Double Operation

Blocked by Protec-
tion

Device Position
(Scheduled = Actu-
al)
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— Local commands (SC = LOCAL)
- interlocked, or
— non-interlocked switching.

For devices without key-switches, the switching mode can be changed betweenin-
terlocked” and “non-interlocked” using the front PC port, after password entry.

- Remote or DIGSI® 4 commands (SC = SAS, REMOTE, or DIGSI)
- interlocked, or

— non-interlocked switching. Here, deactivation of interlockingfi§iaccamplished via
a separate command. The position of the key-switch is irrglevant:

— Auto: For commands from CFC (SC = AUTO), the notes in‘the CFC handbook
should be referred to (e.g. component: BOOL to commahd)

Zone Controlled (field interlocking) includes the verification that predetermined switch-
gear position conditions are satisfied to prevent switching errors as well as verification
of the state of other mechanical interlocking sueh as High Voltage compartment doors
etc.

Interlocking conditions can be programmed Separately, for each switching device, for
device control CLOSE and/or OPEN. Pre€essing of the status of the release condition
for an operation switching device can pe based on information acquired:

— directly, using a single point or deubleygoint indication (binary inputs), key-switch,
or internal indication (marking)j or,

— with logic using CFC.

When a switching commandyi§ initiated, the actual status of all relevant switching de-
vices is scanned cyclically:

Substation Controller, (System interlocking) involves switchgear conditions of other
bays evaluated by‘a central control system. This functionality will be available with the
release of SW versien 4.2.

Parallel switching,operations are interlocked. When this function is enabled only one
control can beyssued at a time. All control objects are checked prior to issuing a com-
mand.

When canfigured, the pickup of Protective elements blocks switching operations, con-
figurable separately for both closing and tripping commands. Operations in progress
will also be aborted by the pickup of a protective element.

For switching commands, a check takes place whether the selected switching device
is already in the scheduled/desired position (Open/Closed; scheduled/actual compar-
ison). This means, if a circuit breaker is already in the CLOSED position and an at-
tempt is made to issue a closing command, the command will be refused, with the op-
erating message “scheduled condition equals actual condition”. If the circuit breaker/
switchgear device is in the intermediate position, then this check is not performed.
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L 4
This chapter describes interaction possibilities with the Sl SJ61 device
during operation. The information that can be obtained and dure for retriev-
tions during opera-

ing the data are discussed. Methods of influencing the d
tion and controlling the system using the device are cov
Detailed knowledge about the device functions is not required at this point; however,
the configuration of the device covered in Chapter 5 specially configuration (mask-

ing) of the input and output functions — is assu ve already taken place.
Please note that the examples shown are gener d may differ in wording or details
from the device at hand. Also, depending on't el variant, all of the functions dis-
cussed below may not be available.

7.1 Retrieval of Informatio, 7-2
7.2 Control of Device Functi 7-26
7.3 Control of Switchge 7-36
L 4 \< ,
L 2
7SJ61 Manual 7-1
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7.1 Retrieval of Information

General

7.1.1 Messages

The device provides information that can be obtained locally or remotely:
¢ Messages,

» Operating measurement and metered values,

* Waveform data in oscillographic records.

This information is individually discussed below. Methods for viewinggretrieving, ac-
knowledging, and storing this information on a PC are also expladined:

7.1.1.1 Output of Messages

Light-Emitting
Diodes

7-2

Messages provide operating information@bout the power system, the device, and the
measurements. Other messages give an overviewof important events such a network
fault and the operation of device functions. The&yinformation provided is useful in
checking overall operation of the device during testing and commissioning.

Password entry is not required to g€ad, messages.

The messages generated ingthe, device can be presented in various ways:
 Display using light-emitting diodes (LEDs) on the front of the device,

« Operation of binary outputs ‘éennected to external signaling equipment,
« Display in the LCD ©n the,front of the device,

« Displayedin DIGSI® 4 program, connected to the front or rear DIGSI serial interface
port on the,device,

» Transfer to@ SC@ADA via SCADA port.

The greenlight-emitting diode with the label “RUN" lights continuously during normal
operation.

Thefred LED with the label “ERROR” indicates that the processor system has recog-
nizedanlinternal problem. If this LED is on, then the device is not in operation. Chapter
9discuisses steps to take if a failure occurs in the device.

The, other LEDs on the front of the device display the messages in accordance with
the masking, as discussed in Chapter 5. The description of each LED illumination
should then be indicated on the label strips.

Latched LEDs can be reset by the LED key LED. This key simultaneously serves as a
functional check for all of the LEDs except the “RUN” and “ERROR” LEDs. While the
key is pressed, all of these LEDs must light.

LEDs that display a condition light for as long as the condition is maintained if not
latched. The LED action is therefore generally not stored, but erased as soon as the
condition vanishes. Of course, these LEDs are also included in the function check with
the LED key LED,
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Binary Outputs

Front Panel Display

PC—-Interfaces
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Indications can be configured to binary outputs for external indication (e.g. annungia-
tor, sequence-of-events recorder, RTU, etc ), and operate exactly like LEDs. Seg;also
Chapter 5 for details.

To retrieve messages using the front panel display on a device that is ready for oper-
ation:

First press the MENU key MW, The MAIN MENU appears. The first menu item (Annun -
ciation) is marked.

All menus and message lists begin with a title. The number in the.upper right hand cor-
ner of the display indicates the presently selected menu entry,orméssage, and the
total number of menu entries or messages (see Figure 7 4%eachifirst line).

Press the B key to go to the ANNUNCIATION sub-mend, as shown in Figure 7-1. In
this menu the messages can be reached by entering the'assocCiated selection number,
or by selecting the desired entry using the '¥ and A keysland moving further with the
P> key. This procedure is described in more detail‘below.

MAIN MENU 01/05

Vv |[EAnnunciation — 4
Measurement - 2 »> ANNUNCIATION 01/05
BEvent Log —> 1
Trip Log - 2

Figure 7-1  Selection of Messages on the Operator Control Panel

A PC running the DIGSI® 4 program can be connected to the serial port on the front
of the device or to the,DIGSI interface port on the rear of the device to retrieve the mes-
sages. The rearPIGSIport connection can be RS232, RS485, or a multimode fiber
optic. The rear {port is typically connected to a station computer or modem.

Details about thegoperation of DIGSI® 4 are contained in the “DIGSI® 4 Device Oper-
ation” hapdbeokgorder no. E50417-H1176-C097.

File dit Insert Dewvice Yiew Options Window Help

B eele] fmlE] lelEE nin e

= Select function
Settings E Settings
Al Cantral Al Control
FH--22 Annunciation B Annunciation
\_1 Measurement 2 Meazurement
g Oscilagraphic Records =4 Dzcillographic Records
- !“'2' Test % Test

/3631 [W04.0018 4

Figure 7-2  Function Selection Window in DIGSI® 4
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SCADA Interface
(system interface)

Division of
Messages

If the DIGSI® 4 Online directory is opened with a double-click, the operating func-
tions for the device appear in the navigation window (Figure 7-2). By double clicking
on Annunciation, the tree structure expands and shows the individual message
groups. The groups are described in detail below.

The SCADA interface (if available) is generally connected to a RTU, SAS, Station
Computer or directly to a SCADA system. RS232, RS485, and multimode fiber optic
connections are available. Real-Time monitoring and breaker control are availble via
the SCADA interface.

The messages are categorized as follows:

« Event Log: These are message that can occur during the operationvof the device.
They include information about the status of device functiGns, measurement data,
system data, recording of control commands, and similar information.

« Trip Log: Fault messages are message from the last8 network faults that were pro-
cessed by the device.

« Sensitive Groung Fault Log: Ground fault messagesyif the device has sensitive
ground fault detection.

 Statistics: These values include a counter fortheirip commands initiated by the de-
vice, accumulated currents interruptedhy thesindividual poles of the circuit breaker,
and the operating hours of the netwerk or‘eguipment being protected.

A complete list of all message and output fuRctions that can be generated by the de-
vice, with the associated informatiopsnumber (FNo), can be found in Section A.5 of the
Appendix. The lists also indicate Wwhereieach message can be sent. The lists are
based on a SIPROTEC® 4 déVige with the maximum number of functions. If functions
are not present in the spegific version of the device, or if they are set as “Disabled”
in Device Configurationgthehgthe associated messages cannot appear.

7.1.1.2 Event Log (Operating messages)

7-4

The Event Lag contains operating messages that the device generates during opera-
tion. All opérating,messages are stored in the Annuncitaion Logs. Up to 200 operat-
ing messagesware recorded in chronological order in the device. New messages are
added at theend of the list. If the memory has been exceeded, then the oldest mes-
sagesis Writtén-over for each new message.

Faults in'the power system are indicated with “Network Fault”and the present fault
namber. The Trip Log contain details about the progressions of faults. This topic is
discussed in Sub-section 7.1.1.3.

Ground fault messages are indicated with “Ground Fault” and the present ground
fault number (only for devices with sensitive ground fault detection). The Ground
Fault Log contains details about the ground faults, associated with the sensitive
ground fault function. The topic is discussed in Sub-section 7.1.1.4.

All predefined operating messages are listed and explained in a table in the Appendix.
In a specific case, of course, only the appropriate messages appear in the display. The
appendix also shows whether the message is only issued as “ON” (to indicate an
event), or as “ON” (asserted) and “OFF” (deasserted) (to designate the beginning and
end of a condition).
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From the
DeviceFront

[
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From PC with D
®
DIGSI® 4
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With a device ready for operation, first press the MM key. The MAIN MENU appeass.
The first menu item (Annunciation) is marked.

Press the B key to enter the ANNUNCIATION menu (see Figure 7-1).

Here, select the menu item Event Log (already marked). The EVENT LOG table ap-
pears.

If no messages are present, then the text “1ist is empty” appears. Otherwise im-
portant events and changes in conditions are listed in chronological order{see Figure
7-3 as an example). Upon entering the menu, the newest (last) message is displayed
at first. The applicable date and time are noted in the display linedirectly above the

message. If the memory for the operating messages is not fullythensthe end of the en-
tries is indicated by “END”.

EVENT LOG_ . 19/19

06/19/99 11:52:05.625

¥ ||Reset LED ON
Figure 7-3

The [¥ and A keys can be used toymoverup and down in the Event Log.

Press the MENU key to return to the'MAIN, MENU.

Click on Annunciation. The/@ptions appear in the data window (Figure 7-4).

Example of an OperatingdMessage in the HMI of the Device

Double click on the désired message group in the data window, in this case Event

Log. A date and time appear in the data window as shown in Figure 7-4.

Double click on theddatetand time and the contents of the message group are dis-

played in anothemwindow.

& DIGSI -

Substation South / Feeder 1 { 75J631 ¥4.0/75J631 v___ [H=] E3

g F Seftings
- /ﬂ Cantral
El-£E Annunciation

" Event Log

: f Trip Log

] General Interrogation
e Spontanecus Annunciation
29 Statigtic

(-5 Measurement

=4 Oscillographic Records

----- Qz, Test

Empty

|75J631 [v04.00.18

[¥3 [con

Figure 7-4

DIGSI® 4 Selection of Event Log
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EE Event Log - 03.05.99 - Substation South / Feeder 1 f 75J631 V4.0/75J631 V04.00.18

MNumhber Indication Cause Walug Date and time -
nza4 Set Point 37-1 Undercurrent alarm Spontane.. ON 03.05.1999 16:15:09.349
1758 BOM/ETM is ACTIVE Spontane.. OM 03.05.1999 16:15:08.895
1753 B0/51 O/ is ACTIVE Spontane.. OM 03.05.1999 16:15:08.895
nos2 AtLeast1 Protection Funct. is Active Spontane.. ON 03.05.1999 16:15:08.895
>Cahinet door open Spontane.. ON 03.05.1999 16:15:08.488
>CB waiting for Spring charged Spontane.. ON 03.05.1999 16:15:08.488
2656 B7MNETN-TOC switched OFF Spontane.. OM 03.05.1999 16:15:08.436
2651 G7/67-TOC switched OFF Spontane.. OM 03.05.1999 16:15:08.436
5147 Fhase rotation ABC Spontane.. ON 03.05.1999 16:15:08.486 |’
0056 Initial Start of Device Spontane.. ON 03.05.1999 164508396 -
| Z =,

Figure 7-5  DIGSI® 4 Event Log Window — Example

7.1.1.3 Trip Log (Fault Messages)

Spontaneous

messages

Retrieved
messages

From the
DeviceFront

7-6

=1
= o]
[he

The spontaneous messages that can be viewed%en the device front serve to display
the most important data about a fault. Thesmessages appear automatically in the dis-
play, after a general pickup of the device, inthe'sequence shown in Figure 7-6.

50—1 icked up Protective Function that picked up first;

50-1 I|J'RIP Protective Function that dropped out last;

T — Pickup= 320ms Running time from general pickup to dropout;

T — OFF = 197ms Running time from general pickup to the first trip command

Figure 7-6 Display of SpontaneousyMessages in the HMI — Example

The spontaneous piessages can be acknowledged by pressing the LED key. After ac-
knowledgment, the default display is shown.

The messagesifor the last eight network faults can be retrieved. The definition of a net-
work faultdstsuch®that the time period from fault detection up to final clearing of the
disturbance js considered to be one network fault. If auto-reclosing occurs, then the
networkifaultends after the last reclosing shot, which means after a successful reclos-
inggor lockout. Therefore the entire clearing process, including all reclosing shots, oc-
cupies only one fault record. Within a network fault, several indications can occur
(fremthe first pickup of a protective function to the last dropout of a protective func-
tion)¥These indications are recorded.

In‘total 600 indications can be recorded. Oldest data are erased for newest data when
the buffer is full.

All available indications are displayed and explained in the Appendix. In a specific
case, of course, only the applicable messages appear on the display.

With a device ready for operation, first press the MM key. The MAIN MENU appears.
The first menu item (Annunciation) is marked.

Press the B key to enter the ANNUNCIATION sub-menu (see Figure 7-1).
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From PC with
DIGSI® 4 DI

O
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Using the '¥ key, select the sub-menu item Trip Log and move to the Trip Log -
menu using the B key. The TRIP LOG selection appears.
In this sub-menu, the indications for the last 8 network faults can be selected,
using the '¥ and P keys. See the example in Figure 7-7.

If no messages are present for a fault record, then enterance is denied andyildist
Empty” is displayed.

The messages within a fault record are listed in chronological order and aumbered,
from the oldest to the newest.

The inception of a fault is identified with the date and time\%nutes, and sec-

onds (resolution to ms). See the example in Figure 7-7.

The individual messages that are associated with the fau@en arelative time. At
least one complete individual message always appeaf$,in display.

_TRIP LOG_ . 01/08
v |[BLast Fault == 1| » T FAULT 01/10
> ol »~ L A EE e e D s oD
2nd Last Fault 2 6/22 23:49:34,845

etc Network Fault 6 ON

Figure 7-7  Example of Fault Me in HMI

Use the '¥ and A keys to &and down in the fault record.
Use the 4« key to mo b%\he TRIP LOG level; press the MW key to go back
to the MAIN MENUQ

N

Click on Annu ion. The options appear in the data window (see Figure 7-2).
Double clic t sired message group in the data window, in this case the Trip

Log. Ajist appears in the data window, as shown in Figure 7-8.

By double ¢elicking on an entry in the list view, the associated contents of the network
fa isplayed in another window. The entries are chronologically listed with the
ne message appearing first.
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& DIGSI - Substation South / Feeder 1 f 7SJ631 V4.0/75J631 V04.00.18 H=E
File Edit Insert Dewvice Yiew DOptions Window Help

=S B S b e B mifim 2|

[® Substation South / Feeder 1 / 754631 V4.04/75J631 V04.00.18 M=l E3
= Eﬁ Online Metwark, fault nurmber Date and time

&2 Settings £ 000003 04.05.93 08:27-23.563

""" A Control 4 n0onnz 04.05.99 092556543

=-&2 Annunciation Ry 04.05.99 05:25:29.259

(" EventLog
:
g General Interrogation

Spontaneousz Annunciatio
Statigtic

[#-%4 Measurement

[+-=4 Oscillographic Recaords

..... QZI Test
‘| 1] NS ()
—— |
Ermpty 750631 [VO40diE B [COMI 3R400

Figure 7-8 DIGSI® 4 Selection of Trip Log with Faultssistediin the Data Window

BE Trip Log - 000003 / 04.05.93 08:27:23.563 - Substation South / Feeder 1/ 75J631 VA.0/75J631 V... IH[=] E3

MNumber Indication . ﬁm alue Date and time

03m Fower System fault 3-0N 04.05.1999 082723563
0oz Fault Event 3-0M 04.05.1999 08:27:23.563
0501 Felay PICKLUP oM Ors

B568 59 picked up oM Orms

051 Felay GENERAL TRIP command oM 502 ms

G570 B TRIP oM 502 ms

0533 Frimary fault current la. 0.00 kA, 526 ms

0534 Frimary fault current b 0.00 kA, 526 ms

0535 Frimary fault current lc 0.00 kA, 526 ms

B568 59 picked up OFF 1040 ms

03m Fower System fault 3-0FF 04.05.19993 082724610

Figure 7-9 DIGSI® 4 Exampleyof Indications for a Fault, Trip Log Window

7.1.1.4 Ground Fault Messages{(Ground Fault messages associated with the sensitive ground fault

function)

From the
DeviceFront

SR
=
Lo

7-8

Forgdevices with sensitive ground fault detection, special ground fault records are
available, Messages are provided if the protection is set for “Alarm 0Only” in Address
340%pand the ground fault remains long enough for the time delay to expire.

Upto 15 messages can be recorded for the last 3 faults.

All available messages are displayed in table form and explained in the Appendix. In
a specific case, only the applicable messages appear on the display.

With a device ready for operation, first press the MW key. The MAIN MENU appears.
The first menu item Annunciation is marked.

Press the B key to enter the ANNUNCIATION sub-menu (see Figure 7-1).

Select the menu Ground Fault Log usingthe '¥ key, and move to the records with
the B key. The GROUND FAULT LOG selection appears.

7SJ61 Manual
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In this sub-menu, messages from the last 3 ground faults can be selected, again using
the '¥ key and moving on with the B key. See the example in Figure 7-10.

If no messages are present for a fault record, then access is denied and the message
“List Empty” appears.

The messages within a ground fault record are listed in chronological ordefand num-
bered, from the oldest to the newest.

The inception of a ground fault is identified with the date (without year) andthe time in
hours, minutes, and seconds (resolution to ms). See the example in Figure 7-10.

GND_FAULT LOG__01/03_
v |[BLast = 1| LAST, Gt ... 01/04
Next to Last -> 2 506/11 09:37:23.203
Eic. Sehs./.Gnd 01 0

| SensGnd Forward 0‘

Figure 7-10 Example of a Ground Fault Message in/the HMI

Use the ¥ and A keys to view,the‘'messages for a fault.

Use the |4 key to move back into'the@GROUND FAULT LOG sub-menu; the MENU key to
go back to the MAIN MENU.

Click on Annunciatdon, The options appear in the data window (see Figure 7-2).

Double click on the'desifed message group, in this case Ground Fault Log. A list
appears in the datawindow, as shown in Figure 7-11.

By double clickipg%en amentry in the list view, the associated contents of the ground
fault record areldisplayed in another window, as shown in Figure 7-12.

ce View Options Window Help

P26 L= nifiw a2l
I8 test / Hierarchieebene / 78J635 V4.1/75J635 V04.10.08

Murnber Date and time
-3 000001 ] 05.07.93 10:20:50.831

Online
7 Settings
/ﬂ Control
Annunciation
(" EwertLog
- 5 Trip Log
- 2 Sengitive Ground Fault Log
-g1] General Interrogation
Spontaneous Annunciation
Statistic:
-39 Measurement
H-=4 Oszcilographic Records
..... {z Test

Figure 7-11 DIGSI® 4 Selection of Ground Fault Log with a Fault Indicated in the Data Win-
dow

7-9
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E_i'g Sensitive Ground Fault Log - 000001 /05.07.99 10:20:50.831 - test / Hierarchieebene / 78J635 V4.1/78J635 V04.1|

MNumber I Indication I Cause I Yalue I Date andtime I y |
0303 sensitive Ground fault 1-0N 05.07.1999 10:20:50.831
1276 Sensitive Gnd faultin forward direction oM Orms

Figure 7-12 DIGSI® 4 Example of Indications for a Ground Fault, Ground Fault Log

7.1.1.5 Saving and Erasing the Messages

Normally, erasing the messages is not necessary becausetthe oldest messages are
automatically erased when new events are entered, if the memory is full at the time.
However, erasure of the stored messages may befuseful, for instance, after revision
or commissioning, so that in the future the memory’ofily contains information about ac-
tual events. Erasing the memory takes place separatély for each of the Fault Logs.

e

Note:

When Trip Log is erased, the fault recerds and counters for network fault number and
indication data number are set to zero. fhowever, a fault record is erased, the
counters are unaffected.

From the
DeviceFront

7-10

o
[=RaRERRNTi

= of]
ik

If erasure is desired, first pressthe MU key. The MAIN MENU appears. The first menu
item Annunciation is marked

Press the B key to efiter'the ANNUNCIATION menu (see Figure 7-1).

Using the '¥ key, s€lectithe item Set/Reset, and switch to the sub-menu using the
> key.

Here, select the message group to be erased using the '¥ key, and then press the
ENTER keypSee'kigure 7-13.

PasswaoraeNONSH(for setting changes) is required at this point. After entering the pass-
word and confirming with the ENTER key, the safety question “Are you sure?” ap-
peatss hesesponse “YES” is the default (Figure 7-13). Confirm with the ENTER key, if
the méssage group should really be erased. If the message group should not be
erasedgpress the B key so that the response “NO” is highlighted, and confirm this an-
swerwith the ENTER key. Before confirming with the ENTER key, the responses can be tog-
gled between “YES” and “NO” using the |« and [P keys. Alternatively, the ESC key can
bé pressed to cancel the erasure procedure.

7SJ61 Manual
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From PC with
DIGSI® 4

i

SET/RESET 01/04 Press the associated number key to se=
v EEven’E Log ---------- " lect the messages to be erased.
Trip Log 2
Etc
PW Parameter Change? Enter Password No. 5 (for setting change)
e eme- ENTER  and confirm with ENTER

'Are you sure? | Confirm YES_Wlth the _EﬁR key and com-
BYES NO | plete the erasing of thg selected messag-
s T p es, or switch o “NQ&with the B key and

cancel the grasure/with the ENTER key.

Figure 7-13  Erasing Messages from the Operator Control‘Ranel

When operating with DIGSI® 4, the device messages can be saved on the hard drive
of a personal computer before theysarévefased from the device. To do this, follow ex-
actly the same steps taken to retfieve the messages. Instead of double clicking on the
message group in the message (ist toyopen the group, select the option File - Save
in the DIGSI® 4 window menu Ba. DIGSI® 4 then automatically creates a directory for
the messages — if one does§not exist — and saves the message group in this direc-
tory. For details, see the “DIGSI®% Device Operation” Handbook, order no. E50417—-
H1176—C097, Sub-séction 9.4

When all of the desiredimessage groups have been saved on the PC, they can be
erased from the devige asydescribed above.

Of course, you gan'erase the saved data from the hard drive of your PC as every file.

7.1.1.6 General Interrogation

From PC with
DIGSI® 4 Q

The present condition of a SIPROTEC® 4 device can be retrieved by using DIGSI® 4.

THe messages are found by double-clicking on Annunciation (see Figure 7-2),
double-clicking on General Interrogation, and double-clicking on the date and
time that appear in the right window. All messages are shown along with the present
status.

7.2.1.7, Spontaneous Annunciations

Erom™PC with
BIGSI® 4 %

7SJ61 Manual
C53000-G1140-C118-1

The spontaneous annunciations that can be displayed via DIGSI® 4 are refreshed im-
mediately, an event or status change occur.

Find the message groups by clicking on Annunciation (Figure 7-2).

7-11



Operators Tools

7.1.2

Statistics

Double click Spontaneous Annunciation in the data window. The date and time
appear in the data window. By double clicking on them, the Spontaneous Annunciation
window opens, as shown in the following figure. Each entering message appears im-
mediately, without requiring that an update be initiated.

%Spuntaneuus Annunciation - 04.05.99 - Substation South { Feeder 1/ 75J631 Vv4.0/75J631 v04.00.18 M=l E I

MNumhber I Indication I Cause I Walug I Date and time II‘ :‘
0o Settings Check Spontane.. OFF 04.05.1999 08:20:15.534 [
oo#z LewelZ change Spontane.. ON 04.05.1999 @&20:15.547

oozo Setting calculation is running Spontane.. OFF 04.05.1933 082076470

oozo Setting calculation is running Spontane.. ON 04.057983 08723404054

0055 Feset Device Spontane.. ON 04.05.1399008:25°09.661

03m Fower System fault Spontane.. 1-0N 04057933 03:25:29.259

n3nz Fault Event Spontane.. 1-0N 04.05.1899 08:25.29.259

05m Felay PICKUP Spontane.. ON 0rs

B568 59 picked up Spontane.. ON INGER hd

d — |2~

Figure 7-14 DIGSI® 4 Spontaneous Annunciation Window —.Example

The messages in statistics are counters for the accumulation of interrupted current by
each of the breaker poles, the number ofitrips issued by the device to the breaker, and
the operating hours of the breaker‘and protected equipment. The interrupted currents
are in primary terms.

Statistics can be viewed 6n,the'LCD of the device, or on a PC running DIGSI® 4 and
connected to the operating orservice interface.

A password is not requifed to%ead statistics; however, a password is required to
change or delete the statistics.

7.1.2.1 Retrieve the Statistics

7-12

For eachitrip’command initiated by a protective element of the device, the magnitude
of interrupted current for each circuit breaker pole is determined and recorded. The
eurrentymagnitudes are added to previously interrupted currents, and the values are
accéumulated. The number of circuit breaker operations is counted in the device based
on the feedback information from the circuit breaker contacts. A precondition is that
hinary inputs are wired to the circuit breaker auxiliary contacts, and these binary inputs
are masked for counting.

In addition, the operating hours for the protected equipment are counted. The protect-
ed equipment is considered to be in operation whenever the current threshold, set un-
der Address 0212 (BkrClosed I MIN), is exceeded by at least one phase current.

The counter are retained during a loss of power supply voltage.

7SJ61 Manual
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From the

With a device ready for operation, first press the MW key. The MAIN MENU appe
DeviceFront

The first menu item Annunciation is marked.

Press the B key to enter the ANNUNCIATION sub-menu (see Figure 7-1).

=1
=
[he

Use the ¥ key to select the item Statistic, and switch to the list of statistics Vialues
using the B key. The STATISTIC list appears. See figure 7-15.

L 4
Etc. \
Figure 7-15 Statistics Viewed from the Front Display 0

From PC with ] Under Annunciation (Figure 7-2), the statistics gan ound by double clicking. Dou-

DIGSI® 4 = ble click on Statistic. The sub-menus Stat ic and Set Points (Statis-
tic) appear in the data window. By doubleli n one of the two alternatives, the
associated contents are displayed in angther ow. See Figure 7-16.

2 DIGSI - Statistic - 04.05.99 - Substation &
File Edit Paste Dewice Yiew Optiong

B2 4=ele] Lsmls] 2N

=S
(=

uth / Feeder 1 { 75J631 V4.0{75J631 V04.00.18

-, F Settings B 040539 03:4%:45.022
""" Al Conto B Statistic - 04.05.99 - Substation South / Feeder 1/
-2 Annunciation == =
("} EventLog tMeasured value Walug
1021 Accumulation of interrupted current Ph A B968E,30 kA
General Interraga 1022 Accumulation of intarrupted currant Ph B BE211.70 ka
1023 Accumulation of interrupted current Ph B1576,90 kA
MNumber of TRIPs= 67
[
10000ms 2

[7sJ631 pvo4nois (2L [comt 38400 [sEn [ | | Jooso [ 4

7.1.2.2 Reséttin @attingtheStatistics

The statistics are secured against a loss of power supply voltage. The values can,
however, be set to zero, or to any desired value within the setting limits.

From the

Inthe STATISTIC sub-menu, select the value to be set by using the '¥ key, and then
DeviceFront

press the EnteR key. See Figure 7-17 for an example of changing the operating hours
counter. After a password is entered, the cursor blinks and the number value is high-
lighted in a box. The number can be overwritten using the number keys. If the new val-
ue is outside of the allowable range, either above or below, then the maximum or min-
imum limit value appears at the bottom edge of the display. Confirm the change with
the ENTER key.

=R
=)
Lo

7SJ61 Manual 7-13
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STATISTIC 04/05

#of TRIPs= 16
¥ ||Op.Hours = E342hour R | 0p.Hours= 342
[

- — — 4

Figure 7-17  Setting Statistics Values from the Device Front

L 4

From PC with ] In the Statistic window, mark the value that is to be set. Wit e%use but-
DIGSI® 4 ton, open a context menu and select Set. See figure 7-18. After th ord for in-

dividual settings is entered, the previous value in the window c rwritten.

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

[=-E2 Annunciation 4| | Date and time
) Event Log 040599 085549846
- 5 Trip Log
General Interrogation
Spontaneous Annunci
Statistic:
Statistic:

4] Set Points [Statisti
-5 Measurement
-4 Dzcilographic Records
..... {z Test

Eefresh Eh
CHrl+S 6,90 kA

Save

Print...

[
10000 ms 2

Figure 7-18 Digsi® 4 Setting Statistic Malue

7.1.2.3 Setting Limit Values for the Statis '\mters

In the ANNUN IA@J -menu, use the |¥ key to select the sub-item Set /Reset,

From the

]

DeviceFront E “*]  and enter this Use the | ¥ key to select the item SetPoint (Stat) and
U move with the» to set the Operating Hours Counter. See Figure 7-19. Then
press th . After the password for individual settings is entered, the cursor
blinks an counter value is highlighted with a box. The value can be overwritten
using the n er keys. Confirm the change using the ENTER key.
\ SETROINT(STAT)
OpHrs.> E10000h || o [T 70—
A A
ETER || OpHrs > '10000h K
- _ a
* Figure 7-19 Setting the Limit Value, Example on the Front Display

The message “Are you sure?” appears in the display, with the response “Yes” as
the default. Confirm with the ENTER key if a change to the limit value is really desired. If
a change to the limit value is not wanted, press the P key so that the response “No”
is higlighted, and confirm with the ENTER key. Before confirming with the ENTER key, the
4 and P keys can be used to toggle between “Yes” and “No.”

75J61 Manual
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From PC with ] Move to the item Set Points (Statistic) under Statistic in the Annuneci-
DIGSI® 4 = ation. By double clicking, the associated contents are displayed in another wi :
as shown in Figure 7-20. Overwriting the default value sets a new limit value.
password No. 5 for individual settings is required to do this. O

& DIGSI - Set Points (Statistic) - 04.05 99 - Substation South / Feeder 1/ 75J631 ¥4.0/75J631 v04.00... 9= E3

File Edit Paste Dewvice Yiew Options Window Help ’
B8] o |ele(e] wlm( 2] > [=] B ||

[& Substation South / Feeder 1 / 75J631 ¥4.0/75J631 V04.00.18
- B] Contral
~E2 Annunciation
(" EwventLog
5 Trip Log
General Interrogation
Spontaneous Annunciation
Statistic
ﬁ Statistic

4] Set Paints [Statistic)
-5 Measurement
-4 Dzcilographic Records
..... {z Test

Fress F1 for Help. 734631
Figure 7-20 Digsi® 4 Setting Statistics Val

&

D ate and time
2404.05.99 09.02:55.688

alue
10000 hour

Measured value
Operating hours greater than

MNumber

[
10000 ms 2

Ll

400 ET [ [ [ oo [ [

Okl

ple

7.1.3 Measured and Metered Values

Operating measur es and metered values are determined in the background by
the processor sy . y can be viewed from the front of the device, read out via
sing a PC with DIGSI® 4, or transferred to a center via the

required to view the measured or metered values. The values
few seconds.

Most &d values can be displayed in primary quantities, secondary quantities,
a tages based on nominal values. A precondition for correct display is that
the inal values be correctly set in the system data (Addresses 0202 to 0208).

condary values are either the measured or calculated. Table 7-1 gives an over-
iéw about the formulas to convert secondary values to primary/percentage values.

%

7SJ61 Manual 7-15
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Tabelle 7-1 Convertion formula between secondary values and primary/percentage values

CT PRIMARY

CTNs/CTPhOsm—meier

CT SECONDARY

Measured Second Primary %
Value ary
Ia I e Isec.
los 11, 1 CT_PRIMARY | prim.
CT SECONDARY ~ SEC. I PRIMARY OP.
In InsEC. |
CT PRIMARY N prim.
D—
CTN/CTPh CT SECONDARYDNSEC- I PRIMARY, OP%
Ins Ins sEC.

|:INS SEC.

INs prim,

I _PRTMARY OP.

Settings Address
CT PRIMARY 204
CT SECONDARY 205
CT N/CT Ph 207
CT Ns/CT Ph 208
| PRIMARY OP. 1102

7.1.3.1 Measured Values

Readout of

In a fully configured 7Sd61 device, the following measured values are available:

Measured Values

From the
DeviceFront

7-16

la, Ib, Ic, In: phasesetrrents and ground current, primary in A and kA, secondary in
A and in % of theydevice nominal current.

* Ins: ground cufrent, primary in A and kA, secondary in A and in % of the device nom-
inal ca@irrent,"only for devices with the sensitive ground current measurement input.

+ 14, 1o pesitive and negative sequence components of the currents, primary in A and
KA secondary in A and in % of the device nominal current.

WO'esRp: thermal value ratio, calculated temperature rise in % of the trip tempera-

o
[=RaRERRNTi

= of]
0 -

ture rise or limit temperature rise.

With a device ready for operation, first press the MW key. The MAIN MENU appears.

Use the |'¥ key to select the menu item Measurement, and switch to the list of mea-

sured values using the B key. The MEASUREMENT selection appears. See figure 7-
21.

7SJ61 Manual
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MAIN MENU_ 02/05
Annunciation - 1
Y| |[EMeasurement  —> 2| [ MEASUREMENT 0144 2
EOperation. pri 01
Operation. sec 02
Etc.

Figure 7-21 Selection of Measured Values in the HMI — Example

The measured values are divided into the following groups:

1. Operation. pri Operating measured values, primary’
The measured values are converted from secondary to pri-
mary according to the settings €ntered for the current and
voltage transformers, and the,nominal device values.

2. INs primary Ground fault value, primary.
The measured valueyis canverted from secondary to prima-
ry according to the settings entered for the current trans-
formers, andithe nominal device values.

3. Operation. sec Operatingemeasured values, secondary.
The valuesyof the’measurement quantities that are present
directlyzat theterminals of the device are issued.

4. INs secondary Ground, fault measured value, secondary.
ThéWalueof the measurement quantities present directly at
the device terminals are given.

5. Percent Operating measured values, in percent of nominal quanti-
ties.
The nominal quantities are determined by the version of the
device and possibly nominal data settings entered (address
1102 I PRIMARY OP., refer subsection 6.1.3)

6. Demand Long-term average, in primary quantities.
The measured values are converted from secondary to pri-
mary according to the settings entered for the current trans-
formers, and the nominal device values.

~

MinyMax Demand  Minimum and maximum of the averages, with the date and
time that they occurred, in primary quantities.
The measured values are converted from secondary to pri-
mary according to the settings entered for the current trans-
formers, and the nominal device values.

[e¢]

.I, Min/Max Minimum and maximum of the currents, with the date and
time that they occurred, in primary quantities.
The measured values are converted from secondary to pri-
mary according to the settings entered for the current trans-
formers, and the nominal device values.

9. Thermal Meter Thermal values from protective functions that calculate
them, such as overload protection, provided such functions
are present.

The percentages given are relative to the tripping tempera-
ture rise for overload protection, and to the maximum allow-
able rotor temperature rise for restart blocking.

7-17



Operators Tools

From PC with
DIGSI® 4

L 4

10.User Defined Measured values that are defined by the user during initial

setting of the device (see Section 5.2).
11.Set Points (MV) See Sub-section 7.1.3.2. O

12.Reset See Sub-section 7.1.3.3. ‘ )
If a measured value is not available (for example, thermal values, if the device do

not have thermal protection, or if this protection is set as “disabled”), then instead
of the measured value, 3 dots appear. If the value is undefined, then “---" appears (3
horizontal bars). If a measured value overruns, then “x x x” (3 asteriskspis displayed.

Use the |¥ key to select the measured value group that has the\ esired, and
switch to the display of this group with the B key. Figure 7-22 example for
the display of operating measured values. 0

MEASUREMENT 01/14
s

the Front Display

v |[EOperation. pri 01 >

Operation. sec 02 ION. PRI 02/25

= 1062.8A
= 1081.5A

Etc.

Figure 7-22  Viewing Operating Measure

Move up and down in the table of value groups using the '¥ and A keys.
Use the 4 key to return to A MENT sub-menu. Use the MEW key to return to

the MAIN MENU.

Etc.

The measured value gr ound under Measurement (Figure 7-2) with a double
click, as shown in Figdre , left.

17750631 V4.0/75J631 V... H=IE3

Select function
ﬂ? Operational values, primary

b -3 Others
= Ozcillographic Records

Figure 7-23 Measurement Window in DIGSI® 4

The measured values are divided into the following groups:

1. Primary Measured values, primary.
The measured values are converted from secondary to pri-
mary according to the settings entered for the current trans-
formers and the nominal device quantities.

75J61 Manual
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2. Secondary Measured values, secondary
The operating measured values for the measurement.guans
tities present directly at the device terminals.

3. Percent Measured values, as a percentage of the nominal quanti-
ties.
The nominal quantities are determined by the version of the
device and possibly the nominal value settings (address
1102 I PRIMARY OP., refer subsection 6.1.3).

4. Min/Max /Dmd Minimum, maximum, and average valuesgin primary quan-
tities.
These are further subdivided into:
Averages over a defined time period;
Minimum and maximum values far currents, with the date
and time of the occurrences;
Minimum and maximum values for the averages, with the
date and time of the ogcurgences;
The measured valueSiare cohverted from secondary to pri-
mary according toghe,settings entered for the current trans-
formers and the nominaldevice quantities.

5. Statistics See Sub-section¥.1.2.

6. Others Other meastred or calculated values. These are further
subdividéd into:
Thermial measured values from protective functions that cal-
culateithem, such as overload protection, if such functions
aré present; the percentages are relative to the tripping tem-
perature rise or the maximum allowable temperature rise;
User=defined measured values, which are measured values
that are defined by the user during initial setting of the de-
vice (see Section 5.2).

7. Set Points See Sub-section 7.1.3.3.

If a measured.value is not available (for example, thermal values, if the device does
not have thérmalgprotection, or if the protection is set as “disabled”), then instead of
the measured,yvalue, 3 dots appear. If the value is undefined, then “—" appears (a long
dash). IFtheymeasured value overruns, then “x * x” (3 asterisks) are displayed.

Double clieck on the desired measure value group; e.g. Primary Values. The next
subgroupsis displayed. See Figure 7-24.

Deublg click on the desired sub-group; e.g. Operational values, primary.

Byidouble clicking on an entry in the list on the right side of the window, the associated
contents of the measured value group are displayed in another window, as shown in
Figure 7-25.
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[® Substation South f Feeder 1/ 754631 V4.0/75J631 v... H=E

= El Online Select function

,E Settings \_ﬂ) Operational values, primary

Al Cantral

+-E2 Annunciation

E|\_1 Measurement

G § Prirnary V allies
21 Secondam Values

21 Percent Walues rs
39 MindMax/Demand

: \_1 Others

¥ = Ozcillographic Records

L "521 Test

Figure 7-24 Measured Values Window in DIGSI® 4

BE Operational values, primary - 04.05.99 - Substation South / Feeder 1/ 75631 V4.0/7SJ631 V04.00.18 M=l E3

Measured value
0601 la
0g02 la]
0603 I=
0604 In
083 3lo(zero sequence)
0605 11 (positive sequence)
0606 12 (negative sequence)
0621 e
Ogz2 Wl
0623 Wi
0624 ek
0625 Who 0.0 kY
0626 Wi 0.0 kY
0gz? K 0.0 kY
nasz2 3vo (zero sequence) 0.0 kY
0629 %1 (positive sequence) 0.0 kY
0630 W2 [negative sequen 0.0 kY
0641 P (active power) 0.00 kA’
0642 Q (reactive power) 0.00 MvAR
0E45 5 (apparent power) 0.00 bW
03m Power Factor —
0644 Frequency —

10000 ms 2

Figure 7-25 E‘<a le ofiMeasured Values shown in DIGSI® 4
7.1.3.2 Setting Limit Valu O

& itvalues for certain important measurement and metered quantities can be set.

f one of these limit values is reached or exceeded during operation, then the device
generates an alarm that is displayed as an operating message. This message can —
ike all operating messages — can operate an LED and/or a binary output. The mes-
age can be transferred via the interfaces to other equipment as well.

4 Limits can be set for the following measurement and metered values:

37-1: falling below a preset current in any phase.

| Admd>: exceeding a preset current maximum average in phase a.

| Bdmd>: exceeding a preset current maximum average in phase b.

| Cdmd>: exceeding a preset current maximum average in phase c.

7-20 7SJ61 Manual
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=
DeviceFront E;D
From™PC with

DIGSI® 4 %52
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« |1dmd>: exceeding a preset positive sequence current maximum average.

Additional limit values can be set using CFC and other measured and metered’quan-
tities. See Section 5.3.

With a device ready for operation, first press the VW key. The MAIN MENU‘app€ars.

Use the ¥ key to select the menu item Measurement, and switch to the list of mea-
sured values using the [ key. The MEASUREMENT selection appears.

There, select the menu item Set Points (MV) with the '¥ Key,and switch to the
list of limit values using the B key (see Figure 7-26).

MEASUREMENT 13/14
Vv ||[ESet Points(MV) 71 e SET®ROINTS (MV) 01/11
Reset 81| 7 ||imm- e - i--f-C -
87-9< EB0.0%
IA dmd> 20.0%
Etc.
PW Settings? A Enter Password No. 5 (individual settings)
= ENTER\ and confirm with ENTER

r— a
IL< | 90.0% | ENTER
L a

Are You Sure?
EYES NO EScape e

Figure 7-26  Setting'kimitValues at the Front Panel — Example

To change aslimitivalue, mark the specific value using the '¥ and A keys, and then
press the EER key.

A request fog, Password No. 5 (for settings parameters) is given. After password entry
and confirmation with the ENTER key, the previous value appears in a box with a flashing
cursor, Overwrite the previous value with the desired new value using the number
keys. If the entered value is outside the allowable value range, then the maximum or
minimum limit value appears at the bottom of the display.

Press the ENTER key. The new value appears in the list of limit values.
Other limit values can be changed in the same manner.

Upon leaving this level using the « or MW keys, the safety inquiry “Are _you sure?”
appears, with the default answer “Yes” (Figure 7-26). Confirm with the ENTER key if the
value should become effective. If a change to the value is not desired, press the »
key so that the answer “No” is marked, and confirm this with the ENTER key. To correct
the value, mark “Escape”, confirm this with the ENTER key, and enter the value again

The metered value groups are found under Measurement (Figure 7-2) with a double

click. Select 0Other and then Set Points (Measured Values).

Note: Set points are only in online—mode available!
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By double clicking on an entry in the list view in the right side of the window, the limit
values are loaded. Mark the number of the value that is to be changed. With the right
mouse button, open the context menu and click on Set, as shown in Figure 7-27.
password inquiry (password for individual settings) occurs. Next, the dialog field

Metered Value is opened. Enter the desired value in the entry field. Then click on
OoK.

The entered value is transferred to the device and the display within the window in Fig-
ure 7-27 is updated. ¢

2 DIGSI - Set Points (Measured Values) - 04.05.99 - Substation South / Feeder 1 / 75631 ¥4.0/75J631 ¥04.00.18
File Edit Paste Dewice View Options Window Help ‘ .

dlE| & |=ele] L2 | mifm a2|

[ Substation South / Feeder 1 / 75J631 V4.0/75J631 ¥04.00.18
- §] Onling D ate and time
[]---.E Settings H3|04.05.99 09:15:49.220
/ﬂ Contral
B Annunciation BE Set Points (Measured Yalues) - 04 Substation South { Feed

-7 Measurement
-5 Primary Values
P

-1 under
1A dmd>
B dmd>
| Cdmd>
N>
|Pdmd|>

Operational values, primarny
Secondan Values
+-57 Percent Values
(-39 Min/Man/Demand
=] 59 Others
33, Themnal Meter
User Defined
Erergy
54 Set Points (Measured Yalues)
[#-=4 Oscilographic Aecords
in Test

1200 %
1200 %
1200 %
1200 %
1200 %
0.8

=
10000 ms 2

Figure 7-27 Set Limit Values in DIGSI®

7.1.3.3 Resetting Metered Values and Min/\ues

From the
DeviceFront

o
[=RaRERRNTi

D{p[l
ik

&

Figure 7-28 Resetting Metered Values and Min/Max Values Using the Front Panel.

Metered values a i
L 2
With a devicﬁ&or operation, first press the MW key. The MAIN MENU appears.
e

Use the select the menu item Measurement, and switch to the list of mea-
sured v, s g the > key. The MEASUREMENT selection appears.

Using the, ¥4 key, select the menu item Reset and switch to the reset possibilities us-
in ey. See Figure ???77?-?72.

m/maximum values can be reset.

RESET ______._. 01/02
ResMinMax E ON
Meter res ON

Moving up and down in the table is done with the |'¥ and A keys.

To reset a values, mark the values using the ' W and A keys, and then press the ENTER
key. The reset command is offered as “ON”.

75J61 Manual
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From PC with
DIGSI® 4

[

=)

Press the ENTER key. The display confirms with “Change OK Continue”.
Confirm once again with the ENTER key. The reset is complete.
Other counters are reset in the same manner.

Use the « key to return to the MEASUREMENT sub-menu; press the MENU key to return
to the MAIN MENU.

Resetting of limit values, metered values, min/max values, or statistics values always
takes place in a group.

To set values to zero, right click on the group in the navigationte,open’a context menu.
Click on Reset.

Note:

By selecting the Reset command, all values aregesettaszero without further inquiry.
This procedure cannot be undone.

7.1.4 Waveform Capture

Waveform data is stored in the,device and can be graphically represented on a PC
using DIGSI® 4, together with/thesprogram DIGRA® 4. The settings associated with
waveform capturing 4 such as.duration and pre- and post-trigger times — are set ac-
cording to Chapter4.

7.1.4.1 Retrieving of Waveform (Captdre

From PC with
DIGSI® 4

7SJ61 Manual

=

C53000-G1140-C118-1

To,viewsthe waveform data on a PC, one of the programs DIGRA® 4 or Comtrade
Viewer (ineluded with SIMATIC Manager) is needed. Do the following:

Double clickon0scillographic Fault Records (Figure 7-29). The folders listed
imthe sight window show an overview of oscillographic records. The records are iden-
tified with a network fault number, a fault record number, and the date and time.

By double clicking on an fault record in the list view in the right side of the window, one
of the above programs is opened, and the selected waveform data are loaded. (See
also DIGSI® 4, Operating Handbook, order no. E50417-H1176—C097, Sub-section
8.3.3).
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7-24

4 DIGSI - Substation South / Feeder 1 / 75J631 V4.0/7SJ631 V04.00.18 IH[=] E3
File Edit Insett Dewice Yiew Options Window Help

FIEEEE N R E nifin a2l

[% Substation South / Feeder 1/ 75J631 ¥4.0/75J631 V04.00.18

Metwork fault number Fault record number D ate and time

=4 000003 000003 04.05.99 08:27:23.464
=4 000002 000002 04.05.99 08:25:58.445

=4 000001 00000 04.05.99 08:25:29.160
2 Measurement

-4 Dzcillographic Records
i {ecords:

. N |
Ermpty [75J631 [v040018 |21 [COM (38400 [8ET NE .@1 Lk
Figure 7-29 Retrieval of Oscillographic Records in DIGSI® 4

DIGRA® 4 provides support in the analysis of faults on the powenhsystem. The pro-
gram graphically prepares the data recorded during a fault, and‘calculates additional
measurement quantities, such as impedances or rms,values;

The quantities can be represented in these views;

+ Time signals -
« Vector diagrams %
« Locus diagrams B
e Harmonics bl

Selection takes place using the meau bag(View), or in the symbol bar above the rep-
resented switching fields. Figure #-30 shows all four views simultaneously.

The waveform data read int6 the PC'mémory are first shown in full on the monitor. Cur-
rent, and possibly voltage ) fer each phase and the ground are represented separately.
The fault number, data ‘and time, network, and feeder are also displayed.

Representation of primampor secondary quantities can be selected. The base values
for currents and voltagesaretthe nominal values of the transformers (CTs or VTs). An

identical scale is us€d fomall currents, relative to the largest occurring secondary cur-
rent value (instantaneous value), and for all voltages, relative to the largest occurring

secondary voltage val@ie (instantaneous value).

7SJ61 Manual
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A% DIGRA 4 - Fault1.cfg
File Edit |nsert “iew Options ‘Window Help

|z@a s me B Qlk=F 6w e -

% Time Signals - Fault]_cfg: 12/01/99 11:10:00.00

#% Vector Diagrams - Faultl_cfg: 12/01... [H[=] E3

tinms Measuring Sigl tinms Measuring Signal
Cursor 1: -9270  |Mone Cursor 1: -9270  |Mone
Cursor 2 -9543  |Mone Cursor 2 -9543  |Mone
DeftalC2-C1) -27.4 DeftalC2-C1)

T T T T T T
-04850 0800 0830 0800 -OFs0 -OF00 -0

D 1800 Hz

Harmonics LI

|For Help, press F1. Primary |fr: 60.0Hz [Pri: 10000%/1000 & [Sec: 100.0%A.04 [k 1.2 kHz

Figure 7-30 DIGRA 4, Diagrams j Possible Views

During configuration any si be selected in its properties to be displayed in the
oscillographic recor c er 5.2.3).

Further details aho many possibilities that DIGRA ® 4 offers can be found in the
DIGRA handboo 0. E50417-H1176—CO070).

XS,
7.1.4.2 Saving of Wavefor, }re

Storage of scillagraphic records that are received are not automatically saved in the PC. The
Oscillographic Data n, however, be saved in files.

more details, see the DIGSI® 4 Operating Handbook, Order No. E50417—-H1176—

\ 97, Section 9.4.
The oscillographic records saved in the device do not need to be erased, since the

data are written in a revolving buffer. The oldest data are automatically overwritten by
the newest data.

L 4
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7.2 Control of Device Functions

The user can change individual functions and messages in a 7SJ61 while the device
is in-service. Some examples are given above, including erasing saved information
(Sub-section 7.1.1.5) and setting/resetting counters and limits (Sub-sections 7.1:2:2
and 7.1.3.3). In this section, three other control capabilities are discussed. They are
correcting the date and time, changing the settings group, and affecting information at
the SCADA interface during test operations.

7.2.1 Display and Set Date and Time

Time Status

Representation of

thelfime

7-26

The 7SJ61 device can be connected to an external synchrepization signal, binary in-
put or use the internal RTC for time and date stamping:

Besides the display of date and time, the statusof.thesefreadings is also provided. The
text of the status display can have the appearancesygiven in Table 7-2, under regular
conditions of time control.

Table 7-2 Time Status

Status Text No.
- ot omm o= 1
- == -- ST > synchronized
-- -- ER -- 3
- - ERST 4 nat’'synchronized
-- NS ER -- 5
-- NS -- -- 6

The text’Symbels, or "status bits”, for the time status have the following meanings:

NS Not synchronized | Time was neither set manually nor synchronized
after power-up.

ER Time Error At the moment, there is no cyclical synchronization
within the tolerance times (time can jump)

ST Daylight Savings | The latest synchronization signal received supplied a

Time daylight savings time bit

Various representations of the date and time stamp may be given in the DATE / TIME
sub-menu and in all messages stamped with the date and time. The year number and
the values of the status bits "time invalid" and "time malfunction" determine the repre-

7SJ61 Manual
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Changing the Time

7SJ61 Manual
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sentations. The possible representations and the associated causes are listed in Table
7-3.

Table 7-3 Representations of Date and Time:

Nr. Display (Example) Year Time Malfunc- TimeYnvalid
tion
Date Time

1 | kk.kk.kkkk |15207:15 Year = 1990 irrelevant

2 04/19/1999 |15207:15 Yes No

3 04219/1999 |[15207:15 | 1990<Year<2090 Yes Yes

4 04/09/1998 |15:07:15 No No

5 | dk?xKk.kkkk [15207:15 No Yes

? appearing in the date and time field indicate that the clock Synchronisation has been lost.

No. 1 appears if the internal clock (RTChdid nethave a valid time upon start-up. The
messages in the memory buffers are dated©1/01/1990.

Corrective action: Set the date anditime,manually (see item “Changing the time” be-
low).

No. 2 appears if the time was aCtuallyaset, but not synchronized. This can happen:

— Briefly upon device power-up,

— If synchronization is lostjthatiis, if the cyclical synchronization is interrupted for a
time longer than thesset tolerance time (Error Time).

Corrective action: If@n external’synchronizing source is being used, check the source

and the connection.

No. 3 is displayed if the RTC had a valid value upon device start-up, and the time was
neither manually setynor synchronized since.

Corrective actionySet the date and time manually, or wait until the cyclical synchroni-
zation takeg effegt:

No. 4 displaysith€ normal condition; that is, the time is synchronized cyclically accord-
ing to the type of operation.

No#5Sis displayed if synchronization via the SCADA interface is marked as “invalid”.

The time can be changed
— By setting the time manually, using the integrated control panel or DIGSI® 4,
— By adjusting the settings for time control.

The date and time can be manually set during operation, provided the device allows
this. A precondition is that the appropriate type of operation for time control must be
selected (see Sub-section 5.7).

When the source of time synchronisation is “internal” or “pulse via binary input” the
date and time can be manually set during operation at any instant. The annunciations
“time malfunction ON” and “time malfunction OFF” appear in the annunciation log to
indicate time synchronisation and loss of time synchronisation, respectively.
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In the other operating modes, manual adjustments are only accepted if the synchroni-
zation is momentarily lost. The messages “time malfunction ON” and “time malfunction
OFF” are given when manually changing the year in the IRIG B mode.

Without healthy or external time synchronisation the free running date and time gan
also be relatively adjusted (+/— 23:59:59) using the entry field “Diff.—time”.

This input possibility is not to be confused with the parameter 0ffset (see Section
5.7), which affects the specific general offset to the received synchronization time of
the radio clock receiver (e.g. local time vs. GMT time).

From the =] With a device ready for operation, first press the MW key. The MAINyMENU appears.
. = Do
DeviceFront 1 b Select Settings, and in the sub-menu SETUP /EXTRAS. To sgt theydate and time
manually, choose the selection Date / Time and move to the Date /Time display us-
ing the B key. See Figure 7-31.
SETUP/EXTRAS___01/06
Date/Time —> 1
v ECloc Setup —> 2 < D%EE{JEME e e -
06/24/1999 21:07:32
Ifr.—time: --------
Figure 7-31 Manual Date and Time Adjustment from the Operator Control Panel
To change one of the previous settingsi{(date, time, differential time), mark the item us-
ing the '¥ and A keys, andfthen press the ENTER key.
The previous setting appéaks in'a frame with a blinking cursor. Overwrite the previous
setting with the desired New ong using the number keys. Be careful to enter the format
properly.
Confirm the change with/the ENTER key.
To change the time offset or the tolerance time for a malfunction of the clock signal,
select Clock” Setup under SETUP/EXTRAS, as shown in Figure 7-32. Under OFf -
set, the time @ffset,can be changed. Under Error Time,the time delay for the alarm
can be adjusted. These adjustments are done in the same manner as setting the time,
by overwriting the’displayed values and confirming with the ENTER key.
To retutn to the SETUP /EXTRAS level, press the |4 key, several times if necessary. To
return,tothe'MAIN MENU, press the MENU key.
SETUP/EXTRAS __02/06
Fy Date/Time - 1
EClock Setup —> 2 > CLOCK SETUP 01/03
Offset_ . Homin
Error Time 2min
Source Internal|
Figure 7-32 Date and Time Control Settings from the Operator Control Panel
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From PC with To manually enter the date and time into the device:
DIGSI® 4 ]

(Z==\ Click on Device in the menu bar as shown in Figure 7-33. Select the command Set
Clock.

4 DIGSI - Substation South f Feeder 1/ 75J631 V4.0/75J631 V04.00.18
File Edit Insert Yiew Options  Window Help

||| (5[] DEs> Devie ool ng ‘
TestMode 4.00.18 Co|
Block Data Transmission 7‘
Reset
Eesume
Eesource Meter.. Ctrl+D
Operational Status... Cirl+l [ds

Carmpare seting s Cn/Ofine:..

Figure 7-33  Selecting The Command Sé¥yClo¢k in DIGSI® 4

A dialog field, Set clock & date“in device, is opened. The displayed values
are the present date and time. Thelday of the week is automatically derived from the
date — and cannot be edited.

» Edit the input fields DatefanéyTime. The format depends on your regional settings
of the PC. See Figuse,7-34
Date! mm/dd/yyyy or dd.mm.yyyy
Timeihhmm.ss

Click on OK to transfer theventered values into the device. The previous values are
changed and the"dialog¥field is closed.

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

b armaally

LDate: |11.‘IIJ.‘IEIEIEI
IFriday Day: IM onday

I'I 041541939

|8:11:09 &M Time: |11;24;25

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

Figure 7-34 Dialog Field: Set clock & date in device

To change the time offset or tolerance time for clock signal error, double click on Set -
tings in the navigation window. See Figure 7-35.
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~E2 Annunciation

9 Measurement

=4 Dzcillographic Records

g4 Dzcilographic Fault Records

Qz, Test

Figure 7-35  Setting Window in DIGSI® 4

Double click on Time Synchronization in the

change:

Time delay alarm

Time format

Time correction.

— Source oftime synchronizatio

& |nternal

 |EC-E0B70-5-103
1 PROEBUS RS
 Time signal IBIG

 Time Sign@CED
 Time signal [u}

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

M=l B
Select function
Device Configuration
# Maszking [/0 [Configuration b atrix]
%m Drefault Dizplay
@ Control Dizplay
ZElcre
ﬂg Power System Data 1
ﬁ Setting Group A
ﬁ Setting Group B
ﬁ Setting Group C
ﬁ Setting Group D
@ Change Group
&% Oscillographic Fault Records
General Device Settings

I3 ation
? Serial Portz

“ay Passwords

abe. | anguage

&

Source of time synchronisation

&

Monitaring

Fault indication after:
m =

— Time farmat for display

(>1 min)

 dd.mmyy
& /ooy

—Time correction
Dffsetta time signal:

IDD:DD

{hh:mm)

| DiGE> Devie |

Cancel | Help

awindow. This give access to

igure 7-36  Window for Time Synchronization and Time Format Settings in DIGSI® 4

L 4
7.2.2 geover of Setting Groups
Four different setting groups for the protective functions are available. The active
group can be changed onsite while the 7SJ61 is in-service by using the HMI on the
device or the operating interface on a PC running DIGSI® 4. The active setting group
7-30 7SJ61 Manual
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can also be remotely controlled via binary inputs or the SCADA interface. User-de-
fined logic capabilities offer even more possibilities.

Password No. 5 (password for individual settings) is required to change setting
groups.

The first setting group is called group A. The others are groups B, C, and Dalf sétting
group changing is to be used, then settings for the groups to be employed must be
entered (see Section 6) and the changeover facility must be Enabled under Address
0103 Grp Chge OPTION.

From the
DeviceFront

When a device is ready for operation, first press the MW key. The MAIN MENU appears.

=1
= o]
[he

Using the '¥ key, select the menu item Settings and sWwitchjto the settings with the
P key. The selection SETTINGS appears.

Using the '¥ key, select the item Change Group and moveto the selection of groups
with the [ key. The sub-menu CHANGE GROUP_appears, as shown in Figure 7-37.

The first Address 0301 is marked. The addresSidisplays the setting group presently
in effect (in Figure 7-37, the active group is GFOUpPWA).

Using the |'¥ key, select Address 0302yand ¢onfirm with the ENTER key.
Enter the password for individual settings, (password No. 5), and confirm.

Using the '¥ key, one of the four groups A;'B, C, or D can be selected, or control can
be given to another source.

If Binary Input (activation using binary inputs) is selected, setting group
changeover is controlled bybifary ihputs, provided appropriate masking has been
done and the necessary, physical connections are present (see Sub-section 5.2).

Ifvia Protocol jschosen, setting group changes can be controlled via the system
serial interface.

CHANGE GROUP  01/02 The currently-active setting group is dis-

¥ |l©30%, ACTIVE GROUP played under Address 0301.
Group A

0302 CHANGE to The setting group can be changed under Ad-

EGroup A dress 0302: by pressing the ENTER key, after
entering the password, two possible alterna-
tives are displayed in a new window each
time:

F—— === === == = — — = a
|

|EGroup A

Group B v
Gr‘ouB C Using the ¥ /A keys, select one of the alter-

|
| |
: Group D | natives and confirm with the ENTER key;
| via Binary Inpu;c : H ion (“ A oy
' IEC 60870-5-103") | e next question (“Are you sure?")isan-

b e e e m e m s swered with Yes and the selected alternative
'yvia Protocol is confirmed, or is answered with No using the

f L L _______ . » key and the change is canceled with the
tAre you sure? [ ENTER key.

aved  NETNEEEE  No |

Figure 7-37 Changeover Setting Groups from the Operator Control Panel
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Control of the setting groups can always be regained by changeover to one of the
Groups A through D.

The [« key can be used to return to the SETTINGS sub-menu; the MW key can be O
pressed to returns to the MAIN MENU.

From PC with ] By opening the Online directory with a double click in DIGSI® 4, the operating func-
DIGSI® 4 = tions for the device appear in the left part of the window. See Figure 7-38.

L 4
4 DIGSI - Substation South / Feeder 1 / 75J631 V4.0/7SJ631 V04.00.18 %
File Edit Insert Dewvice Yiew Options MWindow Help
EE A G e e nifin a2l
[% Substation South / Feeder 1/ 75J631 ¥4.0/75J631 V04.00.18
=-&] Orline Select function
=2 Settings f[‘ﬂ. Device Configuration
:_t‘j CFC #Masking 140 [Configuration b atrix)
H Al Cortrol ¥ Default Display
% Annunciation @Eontrol Dizplay
+-29 Measursment ZElcre
= Oscillographic Records
: =4 Oscillographic Fault Records &g:m\fer Sélstem'fata‘l
o Test Ad ett!ng raup
ﬁ Setting Group B
ﬁ Setting Group C
ﬁSetting Groupb
@General Sething
@Time Synighronization
? Serial Bortz
it Passwon
ab..
Figure 7-38  Function Selectién Windowin DIGSI® 4
Double click on SettilN Change Group in the data window (Figure 7-38
right).
Double click on Ch oup. The Change Group window is opened, as shown
in Figure 7—3%
L 4
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Setting Groups

Customize:
Mo, Settings “alue
0302 |Change to Another Setting Group Group A <
Group B
Group © .
Group D
Binary Input

|ECE0570-

[= Display Addifienal Setings

Gt | About |
ok | [EEreen | BEER 6 Abbrechen | Hite |
Figure 7-39  Setting Group Chank in DIGSI® 4
The active setting group is di d. To switch to another setting group, click on the
field Value and select the de ption from the drop-down list. Before closing the
window, transfer the ¢ e device. This is done by clicking on the button
Digsi - Device equest for Password No. 5 (password for single settings) is

given. Enter the correet’password, and then click on OK.

O
7.2.3 Test Messagx%e CADA Interface during Test Operation

epending on the type of protocol, all messages and measured values transferred to
tral control system can be identified with an added message “test operation”-
itwhile the device is being tested onsite (test mode). This identification prevents the
ssages from being incorrectly interpreted as resulting from an actual power system

%\ disturbance or event. As another option, all messages and measured values normally

transferred via the SCADA interface can be blocked during the testing (block data
transmission).

A password for test and diagnostics is required to block the messages and measured

. values.
Data transmission block can be accomplished by controlling binary inputs, by using
the operating panel on the device, or via DIGSI® 4.
If binary inputs are used, then the appropriate inputs must be configured.
7SJ61 Manual 7-33
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From the With a device ready for operation, first press the MM key. The MAIN MENU appears.

DeviceFront

=1
= o]
[he

Using the |V key, highlight the menu item Test/Diagnose, and then press the B,
key to enter sub-menu. TEST/DIAGNOSE will appear at the top of the menu.

At this point, highlight the menuitem Test Enable usingthe '¥ key, and then press
the [P key to enter sub-menu. TEST ENABLE will appear at the top of the menu. See
Figure 7-40.

TEST DIAGNOSE_ _02/06
Device Reset —> 1
¥V |[Elest Enable  —> 2| (B ||TEST ENABLETR, %
Hardware Test —> 4 ETest mode OFF
Set/Reset > 11
SIEMENS Intern 12

Figure 7-40 Applying Test Mode from the Operator ControlfPanel

To start Test mode, press the ENTER key, entef. the(passwerd for test and diagnostics,
and confirm with the ENTER key. A new window,appeassswith the options ON and OFF.
Usethe ¥ and A keys to select the desired modepand press the ENTER key. The ques-
tion “Are you sure?”is displayed. Highlightsthe desired response and press the
ENTER key. If the mode is changed, the devicelsesponds with the message “Control
Executed”.

Use the « key to return to the TEST,/ DEAGNOSE level; press the MENU key to return to
the MAIN MENU.

The procedure for changingthe BlocksData Transmission mode is the same. See Fig-
ure 7-41 (simplified).

TEST/DIAGNOSE’ 03/06

v Blk Data Trans—> 3
BBl patg frans—> 3| B |[BLK DATA TRANS

EDataStop OFF

Figure 7-41 “%Applying a Block of Data Transmission from the Front Panel (simplified)

Theg settings for the test mode and the data transmission block are normally OFF. Def-

initleAs:

— Test mode - Withthe ON setting, the “test mode”-bit is transferred for messages
compatible with IEC 60 870-5-103.

£ DataStop - With the ON setting, no messages or measured values are trans-
ferred (“transfer block”).

From PC with D Click on Device in the menu bar to reach the commands Block Data Transmis-
DIGSI® 4 —) sion and Test Mode. See Figure 7-42.

==
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4 DIGSI - Substati / Feeder 1 /75J631 V4.0/75J631 V04.00.18
File Edit Insert Yiew Options  Window Help
DiEE> Device ool ng ‘

4.00.18 IH[=] E3

TestMode

Reset

R uration b atrix]
Esume
Annunciation
Measuramer Fesource Meter... Ctrl+D .
=4 Dscilograph Dperational Status... Crl+
------ = Oscillogi
& Test Set Clock...

Carmpare seting s Cn/Ofine:..

073 Setting Group D \
@ Change Group @

&% Oscillographic Fault Records
General Device Settings

@ Time Synchronization

? Serial Portz

“ay Pagswords

Figure 7-42  Example: Transfer Block Activated in

e or deactivate the transfer block.
ostics, and confirmation with OK, the

Click on Block Data Transmissi
After entry of Password No. 4 for test al
setting change is complete.

Activation is indicated with a chmin front of the command.
Follow the same procedure forgthe c and Test Mode, if this option is desired.

Note:

Remember to cha ettings for Block Data Transmission and Test Mode back
to the desired, i r settings (both typically OFF) when the tests are complete.

>
. O
&

O
Q>®

L 4
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7.3  Control of Switchgear

A SIPROTEC® 4 device 7SJ61 contains control functions that allow for openinghd
closing of power system switching devices (i.e. circuit breakers). Local control isipos-
sible utilizing different elements of the 7SJ61. Breaker control from a remote location
is also possible using the SCADA interface or DIGSI® 4. (Performing control functions
with a PC running DIGSI® 4, connected to the front serial port, is considered a “re-
mote” operation for breaker control purposes.) Some control actions frem a 7SJ61 in-
clude unsynchronized commands for circuit breakers, circuit switghers, . gfound switch-
es, etc., and stepping commands for increasing or decreasing transformemLTC steps.

Safety mechanisms in the command path ensure a command ¢an/only take place if
the check of previously defined safety criteria is concluded positively:

If a power system switching device has auxiliary contacts ¢hat indicate the position of
the device and these contacts are connected to the 7SJ61 andsConfigured as double-
point indications then the switching device provides feedback,indication that are mon-
itored for plausibility of control actions. If a switching,device does not indicate either
the closed or open position, the display for the switching, device indicates an unvalid
position in the 7SJ61. All subsequent control @perations to the equipment are inter-
locked.

Control from a 7SJ61 to a power system egquipment can originate from four sources:
— Local operation using the operator control panel,
- Binary inputs,

— Remote operation using the SCADRAjipterface,

Operation with a PC, viafthe operating interface and DIGSI® 4.
Switching priority for the,fou€ommand sources is set using the Switching Authority.

For Interlocked Switching, allprogrammed interlocking conditions are checked before
a control operation is performed. If one of the conditions is not met, then the command
is rejected and an error message is recorded and displayed. Fixed, predefined, stan-
dard interlocking features are implemented in the 7SJ61 and can be configured (acti-
vated) for the specific application. The following tests can be activated (on) or deacti-
vated (off) for@@a switching device:

« DevicePosition (check SCHEDULED = ACTUAL comparison).

« Substation controller, to be implemented with Version 4.2,

» Zone controlled (Field interlocking e.g., logic in CFC),

» Blocking by protection (control operations blocked by protective functions),
» Deuble operation (blocking of multiple control operations),

» #Switching authority (Local/Remote),
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7.3.1 Display Equipment Position and Control

From the
DeviceFront
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=
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With a device ready for operation, first press the MW key. The MAIN MENU appears.

Using the '¥ key, select the menu item Control, and go to editing the cantrolffunc-
tions with the B key. The selection CONTROL appears (See Figure 7-43).

MAIN MENU__ 03/05
Messurement - 2
v |[BEControl > 3 > CONTROL SN~ 01/03
EBréakemiSwitch —> 1
Tagging —-> 2

Figure 7-43  Control Selections from the Front Panel

Select, by means of the [ ¥ key, the item Breaker,/Switch, and continue with the
item by pressing the B key. The selection/BREAKER /SWITCH appears. See Figure
7-44.

Select Display (default) and press the F key. The selection DISPLAY appears, in
which the positions of all planned switching devices can be read out.

BREAKER /SWITCH#ON.04

¥ ||[EDispla £ 1 > DISPLAY 01/03
Contro L s B | IR | et ey Ul A
E52Breaker OPEN

Disc.Swit. CLOS

Figure 7-44  Display offSwitch Positions in the HMI (example)

The 4, key can e used to return to BREAKER/SWITCH.

To controla switching device, select the option Control in the BREAKER/SWITCH
sub-menu and press the P key to go to the table of operating resources that can be
contrelledySee Figure 7-45. All planned switching devices appear. The actual position
ofseachiswitch is displayed first. Use the A and '¥ keys to move to the desired
switchy

BREAKER/SWITCH 02/04

v Display - 1
Econtrol —> 3 » CONTROL 01/03
52Breaker ECLOS
Disc.Swit. CLOS
GndSwit. OFF

Figure 7-45 Control of Switching Devices from the Operator Control Panel

Select the switch to be controlled using the ‘A and '¥ keys and press the ENTER key.
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From PC with
DIGSI® 4

i

7-38

Enter Password No. 1 (for interlocked switching) and acknowledge with the ENTER key.
Note: if the switching mode is NON-INTERLOCKED (Test) (Sub-section 7.3.7), all
switching operations are only possible with Password No. 2 (for non-interlocked
switching).

A new window appears. Depending on the operating and command type of the select-
ed switching device, various options are offered. Move between them using the ¥ and
A Kkeys.

22207 BOPEN
I "CLOSE w !
' Escape !

Figure 7-46  Selection Window for Control Operations on the Front Panel (example)

To perform control, confirm with the ENTER key. A safetylipquiry appears, “Are you
sure?”. If the response is “YES”, the switching opératien is initiated (provided the Lo-
cal command is allowed). A message is displayed‘and recorded indicating the results
of the control action. Acknowledge this by pressing the ENTER key once again.

The command is not executed if the switching,operation is restricted. The operation
may be restricted for reasons pertaining,te, for,example, switching authority (see Sub-
section 7.3.6) or interlocking (see Sub-§ee¢tion 7.3.7). A message is displayed and re-
corded indicating the results of the control action. Acknowledge the message by
pressing the ENTER key. Parametersstgysetieontrol properties can be examined in the
display. Refer to Sub-section 7.3/4.

The [« key can be used toreturn to ' BREAKER /SWITCH. Press the MEN key to return
to the MAIN MENU.

When the Online winfoWyin DIGSI® 4 is opened with a double click, the operating
functions for the device appear in the left part of the window (Figure 7-38). Clicking on
Control displaysfthe associated function selection in the data window. See Figure 7-
47.

{4 DIGSI - Substation South { Feeder 1/ 78J631 V4.0/75J631 V04.00.18
nsett Cevice Yiew Options ‘Window Help

g | 2l e 00 ]

] Oriling
3 Settlngs

=1 3

Eo& Tagging
Annuncistion
Measurement

Ozcillographic Records

g4 Dzcilographic Fault Records
Test

Figure 7-47 Window for Control of Operating Resources in DIGSI® 4

By double clicking on Breaker /Switches, a dialog field is opened in which the
present status of each switch is visible. See Figure 7-48. Control can be performed
from this dialog box provided the switching authority is set to REMOTE.

7SJ61 Manual
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The switching authority is first transferred to DIGSI® 4 at the moment the control win-
dow shown in Figure 7-48 is opened. The configuration matrix discussed in Segtion
5.2 determines the control devices that have information displayed in this field.

Device E2
CDevice:
Mame Status Scheduled | BT i
Ground Switch L. closE | orEd | (T T
Disconmect Switch .. cLosE | orEN | (T T
52 Breaker Intermedist| cLosE | open [T [T | T | \
y N

[ Moninterlocked switching (z !

Figure 7-48 Dialog Box for Performing Control in DIGSI® 4

A description of the switching device is displayed in the left column of the dialog field.
This represents the contents of théakong\Text column within the configuration ma-
trix.

The actual position of the switchgis displayed in the Status column (OPEN, CLOSE,
Intermediat). The switching'pessibilities are displayed in the Scheduled column.

Four control fields are shown in‘the right part of the dialog field. If a check mark is dis-
played in one of thesgsfields, (AB/(Access Block = Block Input Acquisition), TB (Trans-
mission Block = Serial Interface Blocked), TR (Manual Overwriting), and CB (Chatter

Block), the associate@yblock function is set or the feedback indications of the device

have been simulated.

Normally, operating'devices are switched in the interlocked (Normal) mode.
The configured'interlocking conditions are checked before a control command is car-
ried out. Asfsoongas a control command is entered in the Scheduled column, Pass-
word No,1 for interlocked switching is requested for safety reasons. Further control
possibilitiesyeemain possible until the control dialog field is closed, or the switching
made isichanged.

If ascontrol command is successfully executed, then the display of the actual condition
of the @affected switch is updated in the window.

Operating resources can be switched without interlocking condition checks; however,
the correct Password No. 2 for non-interlocked switching must be entered. Mark the
option Unlock by clicking on the field.

DANGER!

Only highly qualified personnel who have an exact knowledge of the power sys-
tem conditions shall perform non-interlocked switching. Inappropriate switch-
ing operations can lead to death, serious personnel injury and property dam-
age.

7SJ61 Manual
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7.3.2 Manual Overwriting

From the
DeviceFront

7-40
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When using the Control with Feedback feature, the device checks the feedback in=
dications (i.e. 52-a and 52-b) before and after a control command is issued. If for some
reason, the physical connection from a circuit breaker auxiliary contact to the binary
inputs of the device is broken, inadvertently shorted, or disconnected, commands may
be blocked. If this situation occurs, and the affected switching device is to be operated,
the desired device position indication can be simulated through “manual overwfiting”
(Input Tagging). The entered device position indication in the 7SJ61 ¢ah be used to

simulate and check interlocking conditions.

To accomplish manual overwriting in the 7SJ61 the binary inputs ofitheaffected device
must be decoupled first. AB (Access Block = Block Input Acquisition)ikhis decoupling
of the system is accomplished by setting the respective status. The decoupling is dis-
cussed in Sub-section 7.3.3.

To enter the desired position indication for a switching'device:
With a 7SJ61 ready for operation, first press the Mf key. The MAIN MENU appears.

Using the '¥ key, select the menu item Contrel and go to the control functions with
the B key. The selection CONTROL appears.

By pressing the > key, the BREAKER / SWETCHssuUb-menu is entered (see Figure 7-
49).

Select the item Man. Overwrite using thé”¥ key, and move to the next selection
using the B key. MAN. OVERWRITE,appears, as shown in Figure 7-49.

The actual position of each switching device is displayed. Move to the desired switch
using the '¥ and A keys:

BREAKER/SWI'TGH,03/04 |
Displa —> 1
v Con%ro ! —> 2
EMan, Owverwpite —> 3 > MAN. OVERWRITE 01/03
Set status —> 4| || mzzz-----------o----
52Breaker EOPEN
Disc.Swit. CLOS
GndSwit. OPEN

Figure 7-49 Manual Overwriting for Switching Devices from the Front Panel

By ‘pressing the ENTER key, a selection window is opened for the marked switch, in
whieh manual overwriting can be done with the options OPEN/CLOSE. See Figure 7-
50.

Make the selection using the A and ¥ keys, and confirm with the ENTER key.

Enter Password No. 2 (for non-interlocked switching) and acknowledge with the ENTER
key.

7SJ61 Manual
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r—— ==

------ 'BQPEN ' --=---
:ECLOS: E

L— — — — 12

Figure 7-50 Selection Window for Manual Overwriting of a Switch Position, FrontPanel

A safety inquiry appears: “Are you sure?” Provided manual overwritingbis allowed,
a response of “YES” results in an appropriate message on the display. Acknowledge
the message by pressing the ENTER key again.

Manual overwriting is cancelled if the process is restricted because, for example, “in-
put ignored’is notset (see Sub-section 7.3.3). Manual overwriting is also canceled
if the user aborts the procedure. The display provides an appropriate message if man-
ual overwriting is canceled. Acknowledge the message by, pressing the ENTER key.

Return to the BREAKER/SWITCH sub-menu usingsthe %s'’key, or the MAIN MENU by
pressing the MENU key.

From PC with D For safety reasons, manual overwritingis only possible locally using the keypad on the
DIGSI® 4 = front panel of the device. The feature iS\Aet available in DIGSI® 4.

7.3.3 Set Status

A feature of the 7SJ641 that is especially useful during testing and commissioning of
the device is the capability of temporarily removing the coupling between a switching
device and the 7SJ61nor between the SCADA and the 7SJ61, without physically dis-
connecting the gquipment. This type of separation is also necessary, for instance, if a
switch position, feedback message is not functioning properly (refer to Sub-section
7.3.2). Thefmenuitem SET STATUS is used to perform the decoupling.

The mentidisplays a list of all planned switching devices and associated status infor-
matioriidentified by a letter. The letters have the following meanings:

e T Device is tagged (manually overwritten).

<. | Inputignored, which means the acquisition of an input status is de-coupled from
the process (from the switch-gear).

B Blocked, which means data transmissions to the central device (or SCADASCA-
DA) are blocked.

C Chatter block active, which means, because of frequent message changes, the
chatter block was set.

O Output block active, which means the command output is de-coupled from the
process (from the system).

— None of the listed limitations is in effect.

7SJ61 Manual 7-41
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e

Note:

Input ignored only works for physical inputs! Do not set the block for indications cre-
ated by CFC.

From the
DeviceFront
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With a device ready for operation, first press the MM key. The MAIN MENWappears.

Using the |'¥ key, select the menu item Control and go to editingithe eentrol func-
tions with the B key. The selection CONTROL appears.

Enter the BREAKER/SWITCH menu by pressing the B key.

Select the item Set Status with the ¥ key and switch t@ the Hext option using the
P> key. SET STATUS appears, as shown in Figure 7-51s

BREAKER/SWITCH 04/04 |
v Displa - 1
contro i - 2
Man. Overwrite —> 3 .
ESet status — 4 & SET_STATUS _02/03_
52Breaken T_I| -| -[ O
Disc.Swit. -&-| -| -| -
GndSwit. | -| -| -| -| -

1.12. 3. |4. [5.|Column

Figure 7-51  Set Status at'the Front Panel

Move the cursor, using the » and '« keys, to each of the second (Input Ignore) and
fifth (Control Block) col@mns of the switching device for which a status change is de-
sired. Entries imgthisitable can only be made in these two columns.

Press the Eﬂi key."A selection window is opened that displays the meaning of the
field and the,chahge options that are available.

The segond eolumn is reserved for setting Input Ignore (1); the fifth for setting the out-
put blocky(O): The first, third, and fourth columns can only be read in this menu.

The example in Figure 7-51 shows the position for the circuit breaker (52) was tagged
(@) after'the input ignore (1) was set, which means the message input was de-coupled
fromythe system. The output block is active (O), so the command output is also de-
coupled from the system. For the disconnect switch and the ground switch, no limita-
tions are set.

Select the desired changes using the '¥ and A keys, and confirm with the ENTER key.

Enter Password No. 2 (for non-interlocked switching) and acknowledge with the ENTER
key.

A safety inquiry appears: “Are you sure?” If the response is “YES”, and provided
the return routing is allowed, then the display gives an appropriate message.

To return to the BREAKER/SWITCH level, press the « key as necessary. Press the
MEMU key to return to the MAIN MENU.

7SJ61 Manual
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From PC Us-
ing DIGSI® 4 D
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For safety reasons, Status changes are only possible locally using the keypad ondhe
front panel of the device. Status changes are not possible in DIGSI® 4.

7.3.4 Interlocking

From PC with D
®
DIGSI® 4

FromPC with D
®
DIGSL 4

7SJ61 Manual
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Operating equipment such as circuit breakers, circuit switchers and groufid switches
can be subject to interlocking conditions. These conditions cangd€ viewed at the de-
vice under the menu item INTERLOCK; however, the conditionss€annot be changed.

The Interlock display has an object table similar to the ongsdesecribed for Set Status.
The table provides the set interlocking conditions, which({prgvent, or could prevent, a
local control operation. Letters identify the interlockingyconditions. The meanings of

the letters are:

e L Local/Remote (Switching Authority),

* S Equipment is subject to System Interlocking, (in Substation Controller). Com-
mands entered locally are sent to thefcentral®computer or controller,

e Z Zone controlled (Field- or Bay-Interlocking),

« P Check switch position (test actual Us. Scheduled),

« B Blocking by picked-up prateetion,elements,

e — Non-Interlocked.

With a device ready/for operation, first press the MW key. The MAIN MENU appears.

Using the '¥ keyfiselectthe menu item Control and move to editing the control func-
tions with the P keyyThe’selection CONTROL appears.

Select the itemInterdock with the ¥ key and switch to the next selection using the
P> key. Theselection INTERLOCK appears. See Figure 7-52.

CONTROL . 03/03
Ta%ging > 2
¥ |ETnterlock - 3] » INTERLOCK ____ 01/03
B52Breaker|L|—|Z [P |B
DiscSwit.|L|—|Z|P (B
| GndSwit. |L|-|Z|P|B
1.]2.{3.|4.|5.| Column

Figure 7-52  Example of Interlocking Conditions for Switching Equipment, Front Panel

Interlocking is set for each switching device during project planning (see Sub-section
5.2.4) using the matrix and the dialog box “Object Properties”. Readout of the actively
set interlocking is always possible, across the entire path, without a password.

If the On1ine window in DIGSI® 4 is opened with a double click, the operating func-
tions for the device appear in the left part of the window (Figure 7-38). Double clicking
on Settings brings up the function selection in the right side of the window. By dou-
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7.3.5 Tagging

From PC with
DIGSI® 4

i

ble clicking on Masking I/0, the matrix is opened. Mark the switching device (in the
line for the operating message of the switching device). Using the right mouse key, the
properties of the switching device can now be called up. The conditions for Inter-
lock Switching, among other items, are recognizable in the dialog box that opens.
Active test conditions are identified with a check mark.

To identify unusual operating conditions in the power system, taggingtean be done.
The tagging can, for example, be entered as additional operatifig ¢ohditions in inter-
locking checks, which are set up with CFC. Tagging is configured(in the same way as
for operating devices.

With a device ready for operation, first press the e\ key. The MAIN MENU appears.

Using the '¥ key, select the menu item Control afAdimove to editing the control func-
tions with the P key. The selection CONTROL, appears)

Select the item Tagging with the ¥ key and'switeh to the next selection using the
P key. The selection TAGGING appears. See Figure 7-53.

« The status of the tagging is displayed(Tagging — Display,
or changed using

« Tagging - Set.

MAIN MENU

03/05

Annunciation
Measurement

» ||[TAGGING 01/02

Set - 2

Figure 7-53 Tagging Equipment from theldMI

[ 1)

Note:

Theé Manual Overwrite function is always done using the HMI on the SIPROTEC® 4
devices.
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7.3.6 Switching Authority

From the
DeviceFront

From PC with
DIGSI® 4
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Switching authority determines the command sources that are permitted for control:

With a device ready for operation, first press the MM key. The MAIN MENU“appears.

Using the '¥ key, select the menu item Control and move to editing the control func-
tions with the P key. The selection CONTROL appears.

Here, select the menu item Control Auth. with the ¥ key@ndgswitch to the next
selection using the P key. The selection CONTROL AUTH. appears (see Figure 7-54).

CONTROL_______. 04/05
v Interlock - 3
BControl Auth. —> 4 > CONFROLFAUTH.
Switch Auth.> Local
PW Unlock Control? Enter password No. 2 (for non-interlocked

e AR switching) and acknowledge with ENTER

CONTRO o - ~ — ~ -
A ||------"ERemote' ---1
Switc Local | Local || ENTER
v o s

Figure 7-54  Setting'Switehing Authority with the Operator Control Panel

Pressing the ENf key. opens a selection window in which the options LOCAL /REMOTE
are offered.

Choosg the desifed option using the ¥ and A keys, and confirm with the ENTER key.
Acknowledge the subsequent message pressing the ENTER key.

Usethe ‘ key to return to the SWITCH AUTH level; the MENU key to return to the MAIN
MENU:

For'safety reasons, switching authority can only be changed locally using the keypad
onthe front panel of the device. Switching authority cannot be changed with DIGSI® 4.

To perform control with DIGSI® 4, switching authority at the device must be set to RE -
MOTE, or the test conditions for remote control of switching authority must not be set
to active. Switching authority is first transferred to DIGSI® 4 when the control window
(see Figure 7-48) is opened.

7.3.7, Switching Mode

7SJ61 Manual

C53000-G1140-C118-1

The switching mode can be changed during operation; so, for example, non-inter-
locked switching can be enabled during the commissioning of the installed equipment.
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f DANGER!

Only highly qualified personnel who have an exact knowledge of the powergys-
tem conditions shall perform non-interlocked switching. Inappropriate switeh-
ing operations can lead to death, serious personnel injury and property dam-
age.

From the
DeviceFront

With a device ready for operation, first press the MM key. The MAIN MENUappears.
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Using the '¥ key, select the menu item Control and move to editingthe control func-
tions with the P key. The selection CONTROL appears.

Here, select the menu item Switch Mode with the '¥ key and switCh to the next se-
lection using the B key. The selection SWITCH MODE appears(see Figure 7-55).

BSwitch Mode —> 5

Switch Auth —> 4 IN"NO
i NO

Figure 7-55 Operating Menu for Switching Made USing Front Panel

Pressing the ENTER key opens a selectiomwindow in which the options INTERLOCKED /
NON-INTERLOCKED are offered.

Make the choice using the J& and Wgskeys, and confirm with the ENTER key.

Acknowledge the safety inquiry that follows by again pressing the ENTER key. Use the
« key to return to the CONTROL,level. Press the MEN key to return to the MAIN MENU.

From PC with
DIGSI® 4

When the On-1ine*windew in DIGSI® 4 is opened with a double click, the operating
functions for the device appear in the left part of the window (Figure 7-38). Clicking on
Controls brings upsthe function selection in the right side of the window (Figure 7-
47). By doubile clicking on Breaker /Switches, a dialog field is opened in which,
among other optiens, the option for interlocked and non-interlocked (Unlock) switching
is offereds

i

To switch operating resources without a check of the associated interlocking condi-
tiops, mark the option Unlock by clicking in that field, see section 7.3.1.

%0 set the switching mode for interlocked switching, the aforementioned option field
must not be marked. The marking is removed by clicking in the field again.

Further switching operations are possible until the dialog field Breaker /Switches
i§ closed, or the switching mode is changed.

7.3.8 Cantrol Messages

In the course of system control, the device generates several messages that docu-
ment the process. For example, messages may be given to report the end of a com-
mand or provide the reason for a command denial. These messages and the associ-
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ated causes are listed in Table 7-4, together with other messages for the control ofyde-

vice functions

Table 7-4

Possible Control Messages

Message Text

Message Cause

System Error

Interruption by system error

Man.Overwrite OK

Return routing carried out

Man.Overwrite Fail

Return routing cannot be carried out

Control Abort OK

Command interruption carried out correctly

Control Abort Fail

Process cannot be interrupted because no command is issued,
command runs in different switchingydirection, or interruption is not
planned or set up.

Control Executed

Command was correctly e¢xecuted and ended

Control Failed

Refusal because the command number or the origination source is
not permitted

Interlocked

Refusal becausSeythe commiunication interface was blocked or the
command objectiis Blecked by a protective function.

Switchgr.Intlocked

Refusal becatise,the command object is subject to field interlock-
ing

Switch in Position

Refusalgecause the present switch position = command direction

Setting Error

Refusalbecause of a parameter fault, such as unknown command
type

Not Authorized

€Command from ON-SITE refused because command object is
slibjectto switching authority, which is set to REMOTE

Control Expired

Refusal because command is too old (expiry monitor)

No Control Device

Information address is not planned as command output

Config. Error

Refusal because no relay is assigned to this object, or the relay
jumpered in the device does not exist

Control Blocked

Refusal because an output block is set

System, ‘Ouerload?

Refusal because a relay to be controlled is already active (e.g., by
another command)

SWZ 3l toyn error?

Refusal because another relay is already controlled

System“Overload

No more free timers available

UppepSett. Limit

For transformer LTC step commands, highest level already
reached

Lower Sett. Limit

For transformer LTC step commands, lowest level already reached

Executing Control

New command refused because a command is already in process-
ing

Command Timeout

Feedback indication missing

BinaryInp. Ignored

Recording block set

Chatter Active

Flutter block is active

Sett.Change Active

Refusal because parameter loading process is running

Status Change OK

Status command executed

Status Change Fail

Status command cannot be executed

Change OK

Marking executed

Change Failed

Marking cannot be executed
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Table 7-4 Possible Control Messages

Message Text Message Cause

Checking Interlock |[Command is sent to the central unit to check system interlocki

Settings are OK Parameter change was correctly accepted

Time Limit Expired [Parameter change was interrupted because time expired

Terminated-Pickup |Parameter change interrupted because a fault became active dur-
ing parameterization @

Restore Parameters |Asareaction to a fault recognized during parame@n, the last

active parameter set is activated again

Please Wait.. Initiated process running and requires some ti
Checking Settings |The changed parameters are tested befor @
Swgr. Feedback OK |Return message: destination reached

Swgr. Feedback Fail|Return message: destination not reached

Change Rejected Parameter change was rejected (€" se time expired, or ab-
normal occurrence during parameterization)

Control OK Positive conclusion messa ommands

Value Incorrect Plausibility error in co

ria rface for connection to SCADA. From there,
zed commands (according to the supported protocol)
tive switching devices, or activate internal functions,

and transmit them to thewesp
e.g. block inputs/output tags (manual overwrite), or release processing of func-
tions in the CFC. This nd processing is determined during project planning and
configuration of the mat

O
[ ] K\

L 4

7.3.9 Other Commands

The device is equipped wi S
the device can receive stand
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This section is primarily for personnel who are experienc
commissioning protective and control systems, and are f
rules, safety regulations, and the operation of a power sy,

Installation of the 7SJ61 is described in this section.
discussed. Hardware modifications that might be need
plained. Connection verifications required before th

given. Commissioning tests are provided. Som
or equipment to carry load. Preparation for the

g, testing, and
plicable safety

ns for the device are
ertain cases are ex-
is put in service are also
ts require the protected line
ial energization of the device is cov-

ered.
8.1 Installation and Connecti 8-2
8.2 Checking Connection 8-14
8.3 Commissioning x 8-18
8.4 Final Preparatlon vice 8-28
L 4 \< ’
L 4
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Installation and Commissioning

8.1 Installation and Connections

O

A\

Warning! 6

Trouble free and safe use of this SIPROTEC® 4 device depends on proper transport,
storage, installation, and application of the device according to the warnings in this in-

struction manual.
Of particular importance are the general installation and safety r a%r work in
a high-voltage environment (for example, ANSI, IEC, EN, DIN, or 0 ional and
international regulations.) These regulations must be observew 0 observe

Requirements

8.1.1 Installation

Panel Flush
Mounting

O
& |

L 4

these precautions can result in death, personal injury, or serr ge of property.

Verification of the 7SJ61 according to Sub-section 3.@he connected external

equipment must be verified. @

a Remove the four covers on th of the front cover. Four elongated holes in
the mounting angle strip: 0 essible.

Elongated
Holes SIPROTEC|

@®RUN @ERROR 7561

MAIN MENU 1/05

o & M -
\ BAnnunciation =
=»

Metering

\ ooe. H_H &
@ PICKUP A .

® PICKUP B

® PICKUPC
® PICKUP GND
® FAULT

Events =

Metering  [li=y]
Fault Data F3

F4

HHHE
S EEEE

(_EN
Figure 8-1  Panel Mounting of a 7SJ61

75J61 Manual
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Rack Mounting

L 4

)
Mounting —
Bracket ' b0l OO
@RuUN ® ERRORSI P7RSJCGJ;I—EC E)
\ MAIN MENU 01/05
BAnnunciation -1
Metering = 2
’ O ® TRIP .
® PICKUP A . . -
® PICKUPB .
® pickupC
® PICKUP GND
® FauLT
O @
Events [=
\ Meter
Fault Data [ D
)
Mounting - %
Bracket

75J61 Manual
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Q Insert the device into the panel cutout and fasten with four screws. Refer to Figure

10-7 in Section 10.15 for dimensions.

Q Replace the four covers.
a Connect the ground on the rear plate of the device to the protective gr@ the

panel. Use at least one M4 screw for the device ground. The cross-sec area
of the ground wire must be greater than or equal to the cross-sectional area of any
other control conductor connected to the device. Furthermore, the cro%s—sectional
area of the ground wire must be at least AWG 13.

@ Connect the plug terminals and/or the threaded termina on@r side of the de-
vice according to the elementary diagram for the panel.

terminals, the

When using spade lugs or directly connecting wires to,
t erminal block before

screws must be tightened so that the heads are even
the lugs or wires are inserted.

A ring lug must be centered in the connection chamber'se that the screw thread fits
in the hole of the lug.

Section 2.1 has pertinent information regarding size, lugs, bending radii (opti-
cal cables), etc.

Two mounting brackets are necessary t 7SJ61 in arack. The order number
for the brackets is given in the Appendi section A.1.3.

Figure 8-2  Installing a 7SJ61 in a Rack
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Panel Surface
Mounting

8.1.2 Connections

Currents

Binary Ipputs and
Outputs

8-4

a

a

O 0O o o

Loosely screw the two mounting brackets in the rack with four screws.

Remove the four covers on the corners of the front cover of the device. Four elonz
gated holes in the mounting angle strips become accessible.

Fasten the device to the mounting brackets with four screws.
Replace the four covers.
Tighten the mounting brackets to the rack using 8 screws.

Connect the ground on the rear plate of the device to the protectivesground of the
rack. Use at least one M4 screw for the device ground. The cross-segtional area of
the ground wire must be greater than or equal to the cross-sectional area’of any oth-
er control conductor connected to the device. Furthermore, thef€ress=sectional area
of the ground wire must be at least AWG 13.

Connect the plug terminals and/or the threaded terminals onthe rear side of the de-
vice according to the elementary diagram for the rack.

When using spade lugs or directly connecting wiresgothreaded terminals, the
screws must be tightened so that the heads are evénywith the terminal block before
the lugs or wires are inserted.

A ring lug must be centered in the connection chamberso that the screw thread fits
in the hole of the lug.

Section 2.1 has pertinent information regarding Wise size, lugs, bending radius (fiber
cables), etc.

Secure the device to the panel with'four sérews. Refer to Figure 10-8 in Section
10.19 for dimensions.

Connect the ground of the devicelto the protective ground of the panel. The cross-
sectional area of the grolind wire'must be greater than or equal to the cross-sec-
tional area of any other‘€entidl conductor connected to the device. Furthermore, the
cross-sectional area ‘ofithe‘ground wire must be at least AWG 13.

Solid, low impedanceé@perational grounding (cross-sectional area 2 AWG 13) must
be connected to the gfounding surface on the side. Use at least one M4 screw for
the device groupd®

Connect the threaded terminals on the top and bottom of the device according to
the elementary‘diagram for the panel. Section 2.2 has pertinent information regard-
ing wire sizey lugs, bending radius (fiber cable), etc.

CT connections for a 7SJ61 are shown in the Appendix, Section A.3. Figures A-8 to
A¢f12 show examples of current transformer circuit connections for grounded, un-
grounded, and compensated (European practice with arc suppression/Petersen-coils)
power systems using two or three CTs.

Figures A-1 to A-6 in the Appendix show the default masking (programming) of the bi-
nary inputs and outputs of the different versions of the device. The programming
(masking) options of the inputs and outputs are described in Section 5.2.

7SJ61 Manual
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Changing Setting If binary inputs are used to switch setting groups:

Groups with Binary
Inputs

« Two binary inputs must be dedicated for the purpose of changing setting greups
when four groups are to be switched. One binary input must be set for “>Seit

Group Bit 0". The other input must be set for “>Set Group Bit 1771f either
Event 7 or Event 8 is not assigned to an input, then that event is considered not to

be controlled.

< To control two setting groups, one binary input set for “>Set Group Bit 0"is
sufficient. Since the binary input “>Set Group Bit 1”is not masked and not con-

trolled.

« The status of the signals controlling the binary inputs to activatesafparticular setting
group must remain constant as long as that particular gféup iSyto remain active.

Table 8-1 shows the relationship between “>Set Group Bit 07, “>Set Group Bit
17, and the setting groups A to D. Simplified connection‘diagrams for the two binary
inputs are configured in Figure 8-3. The figure illustrates an example in which both Set
Group Bits 0 and 1 are configured to be controlled (actuated) when the associated bi-
nary input is energized (high). If desired, either"@ne Set Group Bit, or both Set Group
Bits, can be triggered when the associated hifary input is de-energized (low, Normally

Closed Contact Logic).

Table 8-1 Setting Group Selection with Bifary Inputs

Binary Input Events

>Set Group Bit 0| >Set Group Bit 1 Active Group
no no Group A
yes no Group B
no yes Group C
yes yes Group D

no = not energized

yes = energized

Seleetor Switch for
Setting Group changeover

Binary input set for: 7
“>Set Group Bit 07, High

75J61

v

Binary input set for: 8
">Set Group Bit 17, High

Figure 8-3  Connection Diagram (Example) for Setting Group Changeover with Binary In-

puts

7SJ61 Manual
C53000-G1140-C118-1
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Trip Circuit
Monitoring

One or two binary inputs can be used for monitoring a circuit breaker trip coil. An alarm
can be given if the coil is interrupted when the breaker circuit position is closed or open
(2 inputs used).

When one binary input is used for trip circuit monitoring, the calculation for the ne€es-
sary resistance R must be done according to Sub-section 6.17.2.2. A resistor withithe
necessary value must be included in the circuit branch with 52/b as shown in Figure

6-60, Sub-section 6.17.1.5.

For either method of trip circuit monitoring, the components are connected in series -
the two binary inputs or the binary input and the resistor R. The pickuphreshold of the
binary inputs must be less than half of the nominal value of the D@,control,voltage.

8.1.3 Hardware Modifications

Power Supply
Voltage

Nominal Currents

Control Voltages
for Binary Inputs

8-6

Hardware adjustments might be necessary or desired.gFoRexample, a change of the
pickup threshold for some of the binary inputs might be;advantageous in certain appli-
cations. Terminating resistors might be required forthe cammunication bus. In either
case, hardware modifications are needed. The madifications are done with jumpers
on the printed circuit boards inside the 7SJ61\ Fellowythe procedure below, “Jumpers
on the Printed Circuit Boards”, whenever hardwareymodifications are done.

There are different ranges for the input voltage of the various power supplies. Refer to
the data for the 7SJ61 ordering numhers in“Section A.1 of the Appendix. The power
supplies with the ratings [60/110/125,VDE] and [110/125/220/250 VDC 115 VAC] are
interchangeable. Four jumper settings determine the rating. The settings necessary to
convert one range to the oth@€rfare provided below, “Jumpers on the Printed Circuit
Boards”. When the devicefis delivered, these jumpers are set according to the name-
plate sticker. Typically, thesegettings are not changed.

The rating of the current input transformers of the device can be changedto 1 Aor 5
A with jumper settings'that determine the secondary loading of the transformers. The
physical arrangementsof these jumpers that correspond to the different current rat-
ings are describedibelow, “Jumpers on the Printed Circuit Boards”.

All these jumpers (X61 to X64 and X60) must be in the same position: 1 A or 5 A. If
the highlygensitive current input is used, jumper X64 is omitted.

If nomimal current ratings are changed, then the new ratings must be altered under Ad-
dress 0205 €T SECONDARY in the P.System Datal (see Sub-section 6.1.1).

When.the device is delivered from the factory, the binary inputs are set to operate with
a D€, control voltage that corresponds to the rated DC voltage of the power supply. In
general, to optimize the operation of the inputs, the pickup voltage of the inputs should
bé set to most closely match the actual control voltage being used. In some cases
such as the one described in the note below, lowering the pickup voltage might be nec-
essary. Each binary input has a pickup voltage that can be independently adjusted;
therefore, each input can be set according to the function performed.

A jumper position is changed to adjust the pickup voltage of a binary input. The phys-
ical arrangement of the binary input jumpers in relation to the pickup voltages is ex-
plained below, “Jumpers on the Printed Circuit Boards”.

7SJ61 Manual
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Note:

If the 7SJ61 performs trip circuit monitoring, two binary inputs, or one binaryinputand
a resistor, are connected in series. The pickup voltage of these inputs must be {ess
than half of the nominal DC voltage of the trip circuit.

Serial Interfaces

Jumpers on the
Printed Circuit
Boards

When the device is delivered from the factory, the serial interfaces are matched to the
ordered version according to the 11th and 12th figure of the ordering,code. The con-
figuration is determined by jumpers on the interface moduleyThe physical arrange-
ment is described below, “Jumpers on the Printed Circuit Boards”.

For reliable data transmission, an RS 485 bus should beiterminated with resistors at
the last device on the bus. Terminating resistors are providedin a 7SJ61. As delivered
from the factory, the resistors are switched out. Tw@yjumper positions must be
changed to switch-in the resistors. The jumper pasitionsand the corresponding states
of the resistors are covered below, “Jumpers of the Printed Circuit Boards”. Both
jumpers must always be set in the same position:

If changes to jumper settings are requiredte madify the rating of the power supply, the
nominal rating of the current input transformers, the pickup voltage of binary inputs, or
the state of the terminating resistorsyproeeed as follows:

A\

Caution!

Jumper-setting changes that affeéet nominal values of the device render the ordering
number and the correspanding nominal values on the nameplate sticker invalid. If
such changes are nécessary, the changes should be clearly and fully noted on the de-
vice. Self adhesive stiekers are available that can be used as replacement name-
plates.

7SJ61 Manual
C53000-G1140-C118-1

The following equipment is needed:

Grounded, mat for protecting components subject to damage from electrostatic dis-
charges (ESD).

Screwdriver with a 6 mm wide tip,

#1 Phillips screwdriver,
= ¢4.5 mm socket or nut driver.

Unfasten the screw-posts of the D-subminiature connector on the back panel at loca-
tion “A”. This activity does not apply if the device is for surface mounting.

If the device has more communication interfaces at locations “B” and/or “C” on the
rear, the screws located diagonally to the interfaces must be removed. This activity is
not necessary if the device is for surface-mounting.

Remove the four corner caps on the front cover and loosen the screws that become
accessible.

Carefully pull off the front cover. The front cover is connected to the CPU board with
a short ribbon-cable.

8-7
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A

and jumpers must be avoided. Wearing a grounded wrist strap is preferred. Otherwise,
first touch a grounded metal part.

Caution! O
Electrostatic discharges through the connections of the components, wiring, plub

L 4

At one end, disconnect the ribbon-cable between the front cover and U board.
To disconnect the cable, push up the top latch of the plug connectegan sh down
the bottom latch of the plug connector. Carefully set aside the frent cover.

The locations of the printed circuit boards are shown in Figure 8-

Disconnect the ribbon-cables between the CPU board (©) an 1/0 board (®).

Remove the boards and set them on the grounded mat hem from ESD dam-
age. A greater effort is required to withdraw the CPU4oard, especially in versions of

the device for surface-mounting, because of the % ation connectors.

Check the jumpers according to Figures 8-5
remove the jumpers as necessary.

ables 8-2 to 8-6. Change or

S
g
O |

| o] @ Processor Printed Circuit Board CPU
o | ) — @® Input/Output Printed Circuit Board /O

| I
ot Slot 19
1] (2]

BI3 BI11

\@ BI1 to Bl4 to <«— Binary Inputs (BI)

Figure 8-4  Front View After Removing the Front Cover (Simplified and Reduced)
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On the CPU board, check the provided nominal voltage of the integrated power su
according to Table 8-2 and the selected pickup voltages of the binary inputs B
through BI3 according to Table 8-3.

[0 111

ULl

<
S r
Q S

[F[=T] X90
321

X15
231

o

1
78
9
i
o]
v

ﬁ

OE3d

o~ -

E?E

321
X513
X54

\ gure 8-5  Jumpers On The CPU Board For The Power Supply And Binary Inputs BI1 To
BI3 (Simplified)
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Table 8-2 Jumper Settings for the Nominal Voltage of the Integrated Power Supply on the
CPU Board
Jumper Nominal Voltage
60/110/125 VDC 110/125/220/250 VDC 24/48 VD
115 VAC 230 VAC
X51 1-2 2-3 @
X52 1-2 and 3-4 2-3 J X51
54 are
X53 1-2 2-3
ot'used
X54 1-2 2-3
Can be interchanged ot changeable
Table 8-3 Jumper Settings for the Pickup Voltage ary Inputs BI1 through BI3
on the CPU Board
Binary Input Jumper 17 vDC VDC Pickupz)
BI1 X21
BI2 X22
BI3 X23

1) Factory settings for devi
2) Factory settings for deyi
230 VAC.

po supply voltages of 24 VDC to 125 VDC.
power supply voltages of 110 VDC to 220 VDC and 115/

Table 8-4 Fact

umper 17 VDC 73 VDC Pickup?)
Pickup)
B X21 L H
() X22 L H
X23 L H
BI7 X24 L H
BI8 X25 L H
BI9 X26 L H
P BI10 X27 L H
BI11 X28 L H

1) Factory settings for devices with power supply voltages of 24 VDC to 125 VDC.
2) Factory settings for devices with power supply voltages of 110 VDC to 220 VDC and 115/
230 VAC.

75J61 Manual
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On the I/O board, check the supplied nominal current ratings of the current transfarm-
ers (5 jumpers) and the selected pickup voltages for the binary inputs Bl4 throu

according to Table 8-4.

5h 1A
L 4

= X63

[T T

M

=1 X62
5A 1A

J

]

=1 X60
5A 1A

X28

X27

X26

not applicablg
forversion [O) =>

7SJ610*— JI;

X22

X21

HECOL HECOL HECDL HECOL HECDL HEEL

X25

X24

$

X23

HECL HECIL

O

igure 8-6  Jumpers on the I/O Board for the Current Transformers and the Binary Inputs

\ Bl4 to BI11 (simplified)
% The X3 and X4 jumpers for configuring the terminating resistors of a serial interface

are on a card that is located on the CPU board. The card is attached to the associated
serial port at location "B" or location "C" (designated on the rear of the 7SJ61). There

L 4 can be one or two cards. There are two variations of the card that are differentiated
only by the arrangement of the components. See Figures 8-7 and 8-8. The jumpers
are set according to Table 8-7 and 8-8. Jumpers X3 and X4 must always have the
same setting. The factory settings for the jumpers are 1-2.

7SJ61 Manual 8-11
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O

Table 8-5 Configuration of Jumpers for RS 232 or RS 485 on the Interface Card (Circuit
Board Number C53207-A322-B80, Figure 8-7)
Jumper X5 X6 X7 X8 X9 X10 X1
RS 232 1-2 1-2 1-2 1-2 1-2 1-2 2-3
RS 485 2-3 2-3 2-3 2-3 2-3 2-3 2-3
L 4

Jumpers X5 through X10 must be set on the same position!

n@ (Circuit

Table 8-6 Configuration of Jumpers for RS 232 or RS 485 on the |
Board Number C53207-A324-B180, Figure 8-8)
Jumper X5 X6 X7 X8 X10 12 X13
RS 232 1-2 1-2 1-2 1-2 1-2 1-2 1-2
RS 485 2-3 2-3 2-3 2-3 1-2 1-2

Jumpers X5 through X10 must be set on the same

The jumpers are set at the factory based on the

Jumpers X3 and X4 for bus termination of an
ure 8-7 and Figure 8-8.

Jumper

Connected

X3

2-3

tion ordered.

terface are also shown in Fig-

o
il
L]

A
AT

(C53207-A322
-B80-03

Terminating Resistors
Jumper .
Connected | Disconnected
X3 2-3 1-2)
X4 2-3 1-2)
") Factory Set
Figure 8-8

123
X3[T]
X6 =[]
X7[=

X4[x]
X5[=

O
Il
L]

123

WN =
X131

—

O
!

C53207-
A324-B180

Location of the Jumpers for Configuring the Terminating Resistors of the I_nter-
face on Card Version C53207-A324-B180
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The Profibus—Interface has two Jumpers X3 and X4, as shown in Figure 8-9.

Jumpers X3 and X4 are set at the factory so that the terminating resistors are
switched-out.

Both jumpers must always be set for the same position. ‘ )

L 4

|[C53207-A322- 2[3[4

e
g
O
L1
il

Terminating Resistors

Jumper - - nnected | Disconnected @

X3 12 2-3)) 321
X3EETe]

X4 1-2 2_3*)

*) Factory Set

—]

2

Figure 8-9  Location of the Jumpers for i the Profibus—Interface Terminating
Resistors

To reassemble @K

the device:

O carefully insert thedbo

shown in Figure 8:4. F

the metal lever to insert t
O Insert and tight rew-posts for the D-subminiature connector at location "A" on

the rear of t . This task does not apply if the device is for surface mounting.

O insert mgt ten'the screws for the communication interfaces at locations "B" and "C"

into the case. The installation locations of the boards are
the model of the device designed for surface-mounting, use
e CPU board. The installation is easier with the lever.

on the el of the device. This task is not necessary if the device is for surface-

m
Os hing to the I/O board, connect the ribbon cable between the 1/0 board and
eC oard. Be especially careful not to bend any of the connector pins! Do not
force! Be sure that the plug connectors latch.
@rnect the ribbon cable between the CPU board and the front cover. Be especially
\ reful not to bend any of the connector pins! Do not use any force! Be sure that the
plug connectors latch.

Carefully replace the front cover being mindful of the ribbon-cable. Fasten the cover

to the case with the screws.

O Replace the four corner covers.

7SJ61 Manual 8-13
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8.2

8.2.1

PC Interface at

Front

SCADA Interface

Data Connections

Checking Connections

C)O

Table 8-7 shows the pin-assignments for the various serial interfaces of the device.

Table 8-8 refers to the time synchronization interface. V'S
When the recommended communication cable is used, correct etween
endix, Sub-

section A.1.3 for an ordering description of the cable.

the SIPROTEC® device and the PC is automatically ensured. Ses‘ tl

When a serial interface of the device is connected to a SCADAthe data connection
must be checked. A visual check of the transmit chann
important. Each connection is dedicated to one transmiss

receive channel is
direction. The data out-

put of one device must be connected to the data in he other device, and vice
versa.
The data cable connections must conform to 6 nd ISO 2110 (see also Table

8-7):

cause circulating curre

TxD data transmit
RxD data receive
RTS request to send
CTS clear to send

R
>

DGND signal/chassis

The cable shield is to bx d at only one end so that potential differences cannot

ow along the shield.

the D-Subminiature Ports

RS 232 RS 485 Profibus FMS Slave, RS 485
Shield (with shield ends electrically connected)
RxD - -
TXD AJA’ (RXD/TXD-N) B/B’ (RxD/TxD-P)
- - CNTR-A (TTL)
DGND C/C’ (DGND) CI/C' (DGND)
- - + 5V voltage supply
(max. load < 100 mA)
7 - RTS ) )
8 - CTS B/B’ (RXD/TxD-P) AJA’ (RXD/TXD-N)
9 - - — -

)

Pin 7 also can carry the RS 232 RTS signal to an RS 485 interface. Pin 7 must therefore
not be connected!

75J61 Manual
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RS 485
Termination

Time
Synchronization
Interface

The RS 485 interface is capable of half-duplex mode with the signals A/A’ and B/B
with a common relative potential C/C’ (DGND). Verify that only the last device omythe
bus has the terminating resistors connected, and that the other devices on thebus de
not. The jumpers for the terminating resistors are on the interface card mounteden.the
CPU board. Refer to Figures 8-7 to 8-9.

If the bus is extended, make sure again that only the last device on the bus has the
terminating resistors switched-in, and that all other devices on the bus do not.

Either 5 VDC, 12 VDC or 24 VDC time synchronization signals ¢an be,processed if the
connections are made as indicated in Table 8-8.

Table 8-8 Pin-assignments for the D-subminiature port af,the Time Synchronization
Interface
Pin- Designation Signal Meaning
No.
1 P24 _TSIG Input 24V
2 P5_TSIG Inpat 5V
3 M_TSIG Returm'Line
4 - _
5 Shield Shield Potential
6 - —
7 P12 _TSIG Input 12 V
8 - -
9 Shigld Shield Potential

Optical Fibers

8.2.2 Substation

Signals transmitted Vviaroptical fibers are unaffected by interference. The fibers guar-
antee electrieal is@lation between the connections. Transmit and receive connections
are shogwn with the symbols —-e—> for transmit and ——-e for receive.

The nogmalsetting for the optical fiber interface is "Light off.” If this setting is to be
changed, use‘the operating program DIGSI® 4, as described in Section 5.5.

€onnections

A\

Warning!

The following procedures are carried out with dangerous voltages present. Therefore,
only qualified people who are familiar with and adhere to the safety procedures and
precautionary measures shall perform the procedures.

7SJ61 Manual
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A\

Caution!

Operating the device on a battery charger without a connected battery can lead te#éin-
usually high voltages and consequently, the destruction of the device. For limit values
see Sub-section 10.2.1 under Technical Data.

8-16

Before the device is energized for the first time, the device should be ifrthe final oper-
ating environment for at least 2 hours to equalize the temperaturéjto minimize humid-
ity and avoid condensation.

Protective switches (e.g. test switches, fuses, or circuit breakers) for the power supply
and the measured voltages must be open or tripped.

Compare all current transformer connections with system‘@nd corinection diagrams:
O Are the current transformers grounded properly?

O Are the polarities of the current transformers thegsame?

Q Is the phase relationship of the current transformgrs correct?

Q Is the polarity for current input I, or current inputyy (if used) correct?

Check the functions of all test switches that are‘installed for the purposes of secondary
testing and isolation of the device. Of particularimportance are test switches in current
transformer circuits. Be sure these _switehes short-circuit the current transformers
when they are in the test mode.

The short-circuit feature ofghe current/Circuits of the device are to be checked. An
ohmmeter or other test equipment for checking continuity is needed.

a Remove the front panehef the,device (see Figure 8-4).

a Remove the ribbon/cable,connected to the I/O board (@ in Figure 8-4), and pull the
board out until there i§ n@ contact between the board and the rear connections of
the device.

Q At the terminals ofsthe device, check continuity for each pair of terminals that re-
ceives curgent from the CTs.

Q Firmly resinsertthe 1/0 board. Carefully connect the ribbon cable. Do not bend any
connéctor pins! Do not use force!

Q Checkweontinuity for each of the current terminal-pairs again.

Q ‘Attach the front panel and tighten the screws.

O Connect an ammeter in the supply circuit of the power supply. A range of about 1 A

for the meter is appropriate.

Close the protective switches to apply voltage to the power supply. The measured
steady state current should be insignificant. Transient movement of the ammeter
merely indicates the charging current of capacitors.

Check the polarity and magnitude of the voltage at the device terminals.

Power consumption by the power supply should be in accordance with the quiescent
specification.

O Remove the voltage from the power supply by opening the protective switches.

7SJ61 Manual
C53000-G1140-C118-1



Installation and Commissioning

O Disconnect the measuring test equipment; restore the normal power supply connec-
tions.

Apply voltage to the power supply.

Verify that the current phase rotation at the device terminals is correct. N@te that the
device can be set for ABC rotation or ACB rotation under Address 0209
SEQ.in P.System Data1. See also Sub-section 6.1.1.

oo

Open the protective switches for the the power supply. @

Check the trip and close circuits to the power system circuit br and the other
primary equipment that is to be controlled by the 7SJ61. \

Verify that the control wiring to and from other devices is

Check the signalling connections.

OoOooOo o000

Close the protective switches to apply voltage to t 0 supply.

%
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8.3 Commissioning

A\

Warning!

When operating an electrical device, certain parts of the device inevitably have dan-
gerous voltages. Severe personal injury or property damage can result if the device is
not handled properly.

Only qualified people shall work on and around this device after becoming thoroughly
familiar with all warnings and safety notices in this instruction manuahas well as with
the applicable safety steps, safety regulations, and precautionary measures.

The main points to observe are:

* The device is to be grounded to the substation ground béfere any other connections
are made.

» Hazardous voltages can exist in the power supply anthat the connections to current
transformers, voltage transformers, and test cir€uitsy

» Hazardous voltages can be present in the'deviceleven after the power supply volt-
age has been removed, i.e. capacitors can still'be charged.

» After removing voltage from the power supply;wait a minimum of 10 seconds be-
fore re-energizing the power supply. This wait allows the initial conditions to be firm-
ly established before the device is ge-energized.

» The limit values given in Technical'Bata‘(Chapter 10) must not be exceeded, neither
during testing nor during commissionifig.

When testing the device withydirectly connected test equipment, make sure that no
other measurement gdantities are connected and that the trip and close circuits to the
circuit breakers and other primary switches are disconnected from the device.

A\

DANGER!

Current transformer secondary circuits must be short-circuited before the cur-
rent leads to'the device are disconnected!

If test switches are installed that automatically short-circuit the current transformer cir-
Cuit§, opening these test switches (placing them in the "Test" position) is sufficient pro-
videdthe/short-circuit function has been previously tested.

8.3.1 Current and Phase Rotation Testing

Load Current
> [10%nlp]

8-18

The connections of the current transformers are tested using primary quantities. Sec-
ondary load current of at least 10 % of the nominal current of the device is necessary.
With proper connections of the measuring circuits, none of the measured-values su-
pervision elements in the device should pick up. If an element detects a problem, the
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Current Values

Phase Rotation

relevant condition can be viewed in the Event Log. If current summation errors oceur,
then check the matching factors. See Sub-section 6.17.2.1.

Messages from the symmetry monitoring could occur because there actually are
asymmetrical conditions in the network. If these asymmetrical conditions are normal
service conditions, the corresponding monitoring functions should be made less sen-
sitive. See Sub-section 6.17.2.1.

Currents can be seen in the display field on the front of the device under Measure -
ment. The quantities can also be viewed under Measurement’in the DIGSI® 4 win-
dow. The currents displayed by the device can be compared,tothe guantities mea-

sured by an independent source.

The actual phase rotation of the voltages must correspendtesthe setting under Ad-
dress 0209 PHASE SEQ. inP.Sytem Datal; otherwise;ian alarm message occurs.
If the alarm occurs, then the phase sequence of the measured quantities should be
checked, and the proper corrections made.

8.3.2 Testing the Reverse Interlocking Scheme (ifhapplicable)

7SJ61 Manual
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This testing causes trip contactsfof the, 2SJ61 to close. If tripping of the relevant circuit
breakers and primary interrupting,devices is to be avoided, the 7SJ61 trip contacts
must be isolated. Proper ba€kup, relaying should exist.

An operational checkgfithe reverse interlocking scheme might cause tripping by the
protective relays that block the 7SJ61 (depending on the procedure used). If the block-
ing relays will tripy theltfip contacts that control primary interrupting devices must be
isolated if the devices areynot to be operated. Again, proper backup relaying should
exist.

Simple methods of testing and operational checking a reverse interlocking scheme are
illustrated with amexample. In this example, the 50-2 element and the 50N-2 element
of the 7SJd6hareemployed in a reverse interlocking scheme that provides bus protec-
tion in @radial distribution system with three feeders. The tripping of both elements is
blackedwhen Binary Input 1 is energized. The input mask is [>BLOCK 50-2 (H) or
>BLEOGK 50N-2 (H)]. The elements have slight time delays to provide coordination
with the blocking protective relays. The blocking relays are the three feeder relays.
Each feeder relay has a blocking contact programmed to close when the 51 element
or 51N element picks up. The three contacts are connected in parallel to apply control
valtage to Binary Input 1 when any one of them closes.

An actual scheme might employ elements and binary inputs other than those given in
the example. The binary inputs could also be set to block tripping when the inputs are
de-energized. The blocking devices might be configured differently as well. In any
case, testing and operationally checking a reverse interlocking scheme are typically
simple. The procedures below can be adapted as needed.

8-19



Installation and Commissioning

A\

Caution!

During testing, observe the current ratings of the inputs given in Technical Data, Stb-
section 10.1.1. Continuous currents for the phase and ground inputs must be lessithan
or equal to [4 - Iy]. The continuous rating for the sensitive ground input is different. Al
low a cool-down period if the continuous ratings are exceeded.

With the 7SJ61 isolated from the current transformers and trippingieircuitsginject test
current into any one phase current input and the ground current input."Slowly ramp-up
the current until the pickup values of 50-2 and 50N-2 are found (moORitor contacts or
LEDs). Slowly decrease the current until the dropout values are found. Verify that the
pickup and dropout values are as expected.

The time delays of the elements can be measured withsagtimemsSet to start on the ap-
plication of current and stop on the closure of the tripontacymasked to close when
either 50-2 or 50N-2 trips. Test one element at a time. FoReither element, first set the
time delay for 0.00 second. Suddenly apply curreft greater than the pickup value.
Record the time. Repeat the test with the timé delay included. The difference between
the results provides an estimate of the time delayaBe sure the time delays are as ex-
pected.

The tripping block can be verified by manuallyaapplying voltage to Binary Input 1, and
injecting a test current above the pickup of theselement under consideration, for a time
period much longer than the time delayasetting.

To operationally check the scheme, €urrent can be simultaneously injected into the
7SJ61 and one of the feedgr relayst Lhe feeder relay must be isolated from current
transformers and trip circdits ofprimary equipment. Proper backup relaying should be
available. The magnitude ofthe test current must be high enough to pickup both the
feeder blocking element and,the7SJ61 tripping element. (The blocking element could
be less sensitive in segondaryterms.) Suddenly apply the current and verify that 50-2
and 50N-2 are blocked. Suddenly remove the current and verify that 50-2 and 50N-2
do not trip. If the blocking¥element has an equal or higher sensitivity than the tripping
element, thenitests,in which the current is slowly decreased can be done to verify that
there are no element'dropout-miscoordinations.

Repeat thegtesting for each blocking device.

Restoregthe current and tripping circuits of the 7SJ61 and the feeder relays.

8.3.3 Testingfthe Breaker Failure Scheme (if applicable)

8-20

Precise timing tests of the breaker failure scheme within the device are better suited
for a lab environment, but on-site functional tests are practical. Current injection from
atest setdirectly into the 7SJ61 is recommended for these functional tests. The device
must be isolated from the current transformers.

If tripping of circuit breakers and other primary equipment is to be avoided, the trip con-
tacts of the 7SJ61 must be isolated for these tests. This is critical because breaker fail-
ure schemes are designed to trip all surrounding circuit breakers (that allow fault cur-
rent contributions) and possibly transfer trip remote circuit breakers. Failure to proper-
ly isolate the breaker failure tripping can therefore have serious consequences.
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Lockout relays (86) are commonly used in breaker failure schemes to provide contact
multiplication and control of circuit breaker close circuits. Typically, all of the 86,60n-
tacts must be isolated during testing if circuit breaker operations are to be avaided.

A trip command from the 7SJ61 initiates the breaker failure scheme. If thefcurrentin
a phase exceeds the setting under Address 0212 BkrClosed I MIN (typically set
very sensitive), the breaker failure timer under Address 7005 TRIP-Timer begins to
run. The timer continues as long as the current element associated with address 0212
is picked up. If the timer expires, a breaker failure condition is detected andimmediate
tripping is initiated.

To simulate a breaker failure condition, inject current into the,7S361 to trip one of the
protective elements programmed to cause a trip command fromithe device, and main-
tain the current for a period longer than the breaker failuretime,The current must also
exceed the setting under Address 0212 during the entire test./Verify that all device
contacts close that are programmed to trip for a breakerfailure condition.

A binary input can be masked with “1431 >50BEginitdated externally”to ini-
tiate the breaker failure scheme. For such schemes, the binary input can be energized
(1431 setfor H) or de-energized (1431 set for.L) While current, greater than the setting
under Address 0212, is injected for a time périadilonger than the breaker failure timer.

A full functional test of the breaker failure'scheme, in which all controlled circuit break-
ers are tripped and locked out, is usually‘eniypractical when the substation or feeder
is a new installation and not yet energized. After the substation is put in-service, a full

breaker failure functional test is typically,not permitted. Therefore, check the tripping

of the scheme to the point that i$* permitted — usually to (86).

If the breaker failure schemeginitiates transfer tripping, then the system’s channel
should be checked.

8.3.4 Testing User-Defined Functions

A 7SJ671 hasya vast capability for allowing functions to be defined by the user, espe-
cially with the CFC logic. Any special function or logic added to the device must be
checkedh

Naturallysgeneral test procedures cannot be given. Rather, the configuration of these
user-defined functions and the necessary associated conditions must be known and
verified. Of particular importance are the possible interlocking conditions of the circuit
bréakers and other primary switching devices. They must be considered and tested.

8.3.5 TestMode and Blocking Data Transmission

7SJ61 Manual
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If the SIPROTEC®4 device is connected to a central or main computer system via the
SCADA interface, then the information that is transmitted can be influenced.

If Test mode is set ON, then a message sent by the device to the main system has
an additional test bit. This bit allows the message to be recognized as resulting from
testing and not an actual fault or power system event.

If DataStop is set ON, transmission to the SCADA is blocked.
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Both of these features should be checked. The procedures for setting Test mode and
DataStop are described in Sub-section 7.2.3. Note that when DIGSI® 4 s being
used, the program must be in the Online operating mode for the test features to be
used.

8.3.6 Checking the Binary Inputs and Outputs

Preliminary Notes

The binary inputs, outputs, and LEDs of a SIPROTEC®4 devices€an be individually
and precisely controlled in DIGSI® 4. This feature can be used| for example, to verify
control wiring from the device to substation equipment (operationalhecks), during
start-up. The test feature should not be used for routine maintenahce when the device
and protected equipment are in service (“hot” conditions)s

A\

DANGER!

Changing the status of a binary input or output.using the test feature of DIGSI® 4
results in an actual and immediate, corresponding change in the SIPROTEC®
device. Connected equipment such as cirClitsbreakers will be operated by these
actions!

Hardware Test
Dialog Box

Changing
Hardware
Conditions

8-22

Note: After the Hardware Test is complete, the device enters a start-up phase. All
message buffers are erased.

The Hardware Test can befdong using DIGSI® 4 in the online operating mode:

0 Open the Online directary by double-clicking; the operating functions for the de-
vice appear.

Q Click on Test; the functien selection appears in the right half of the window.

Q Double-click in thevlistview on Hardware Test. The dialog box of the same name
opens (see,Figure 8-10).

The dialag boxyis horizontally divided into three groups: BI for binary inputs, REL for
output relays, and LED for light-emitting diodes. Each of these groups is associated
with ang@ppropriately marked switching area. By clicking in an area, components with-
in the associated group can be turned on or off.

In theStatus column, the present conditions of the hardware components are sym-
bolically/shown. The present physical conditions of the binary inputs and output relays
aresshown as symbols for open and closed contacts. The present condition of a light-
emitting diode is shown as the symbol for an LED, turned on or off.

The possible intended condition of a hardware component is indicated with clear text
under the Schedule column, which is next to the Status column. The intended con-
dition offered for a component is always the opposite of the present state.

The right-most column indicates the operating equipment, commands, or messages
that are configured (masked) to the hardware components.

The displays of the intended conditions are shown as switching fields. To change the
condition of a hardware component, click on the associated switching field in the
Schedule column.
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If the password was activated for Hardware Test, then Password No. 6 will bede-
quested before the first hardware modification is allowed. Only after entry of theseor-
rect password a condition change will be executed. Further condition changesfremain
possible while the dialog box is open.

Hardware Test | ]
Bl B and LED:
MNa. Status | Scheduled =
Bl 1 == |High| |>BLOCK 50-2:>BLt
Bl 2 == High >Reset LED
Bl 3 == High >Light an
Bl 4 — Lo >52-b;52Breaker
Bl & == High >h2-a,52Breaker
Bl Bl B == High  |Disc.Swit.
Bl 7 — Lo Disc.Swit.
Bl 21 — Lo GndSwit.
Bl 22 == High  |GndSwit.
Bl 23 == High  [>CE ready;>CH
Bl 24 - High [*DoorClose;
REL1 s ON
REL 2 s ON
REL 3 s ON
REL 11 - ON
EL = —
/ I 7
[~ Automatic Update (20 sec)

Figure 8-10 Dialog Bex fap Hardware Test

o Note:

l As soon asghe figstcondition change of a hardware component is initiated under the
Hardware Test, then all components in that group (Bl, REL or LED) are separated
from substation, or device-side, functionality. This means, for example, that external
signalSito binary inputs would be ignored by the device if their status conditions
change and the test procedure had not been closed.

Local eontrol is re-established when the dialog box is closed.

Updating the When the dialog box Hardware Test is opened, the present conditions of the hard-
Display ware components at that moment are read in and displayed. An update occurs:

- for each component, if a command to change the condition is successfully per-
formed,

— for all hardware components if the Update field is clicked,

— for all hardware components with cyclical updating if the Automatic Update
(20sec) field is marked.

Ending the To end the hardware test, click on Close. The device becomes unavailable for a brief
Procedure start-up period immediately after this. The dialog box closes. Then all hardware com-
ponents are returned to the operating conditions.
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8.3.7 Trip/Close Tests for Primary Equipment O

Control by Local
Command

Trip/Close Cycle by
Protective Function

At the end of commissioning, actual 7SJ61 tripping and closing should be verifieD
all the relevant circuit breakers and primary switching devices. The feedback of the
status of the primary equipment, through the equipment’s auxiliary contacts to the bi-
nary inputs of the 7SJ61, should be checked during the testing. Be sure.the 7SJ61 al-
ways indicates the true position of the equipment in the device mess%

S

The procedure for the control is described in Sub-section 7.3.1. M that the
switching authority is set according to the source of commandshati ed. The
switching mode can be chosen as interlocked or non-interlocked. @ e'that non-inter-
locked switching presents safety risks.

Tripping of the primary equipment by protective eleme, e verified if desired.
However, be fully aware that such testing can result in‘elosing of the circuit breaker by
the reclosing element in the 7SJ61 or an external geclesing device. If circuit breaker
closing is to be avoided, be sure the closing is defez 3. pefore the test is performed.
If reclosing is desired, select an elementin th 6Iathat initiates reclosing, and test

the control by tripping this element in th void a trip-close-trip event, be
sure the protective element is dropped o he close occurs.

/i

DANGER!

A successfully started test cyc ad to the closing of the circuit breaker!

L 4

N
>
$

Q
o
&

L 4

75J61 Manual
C53000-G1140-C118-1



Installation and Commissioning

8.3.8 Triggering Oscillographic Recordings

Requirements

Triggering with
DIGSI® 4

7SJ61 Manual
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Atthe end of commissioning, an investigation of a closing operation of a circuit breaker
or primary switching device, under load conditions, should be done to assiire the sta-
bility of the protection during the closing process. Oscillographic event recerdings ob-
tain the maximum information about the behavior of the 7SJ61.

To obtain waveform captures, Address 0104 0SC. FAULT REC. under the DEVICE
CONFIG. menu must be setto Enabled.

Along with the capability of storing waveform data and SER infermation for faults, the
7SJ61 also has the capability of capturing the same datagwhen commands are given
to the device via the service program DIGSI® 4, the serial iterface, or a binary input.
For the latter, the binary input must be masked with event 4>Trigger Waveform
Capture”. Triggering for the oscillographic recording thentoccurs when the input is

energized. An auxiliary contact of the circuit breakes,or primary switch may be used to
control the binary input for triggering.

An oscillographic recording that is externally/triggered (that is, without a protective el-
ement pickup or device trip) is processed by the dévice as a normal oscillographic re-
cording with the exception that data are,net given in the Trip Log for the event. The
externally triggered record has a numberiforestablishing a sequence.

To trigger oscillographic recording With DIGSI® 4, click on Test in the left part of the
window. Double click the entryTest Wave Form in the listin the right part of the win-
dow to trigger the recordinggSee Figure 8-11.

A report is given in thegsbottom left region of the window. In addition, message seg-
ments concerning the progress of the procedure are displayed.

The DIGRA® programior the Comtrade Viewer program is required to view and ana-
lyze the oscillographig data. Refer to Sub-section 7.1.4.

& DIGSI - SIPROTEC 7563 / Folder / 75J633 v4.0/75J633 v__. M= R

mifim w2
633 V4.0/75J633 v04.00._.. [H[=] E3

Select function

[% SIPROTEC 7si63 / Folder / 75J
=] Onlifie

[]"'g Setftings Al Hardware Test
42| Contral 5 Test System Port
=-E2 Annunciation

> FOIm
(_5 Ewvent Log

é Trip Log

@] General Interrogation
Spontaneous Annunciatio
2 Statigtic

-39 Measurement

[=l-=4 Oscilographic Records

-z Dzcillographic Fault Reco
L Test

Prezs F1 far Help, 750633 [vD40018 [FLl z
Figure 8-11  Triggering Oscillographic Recording with DIGSI® 4
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8.3.9 Generate Indications

A test of the SCADA interface to verify that messages are being correctly transmitted
and received can be done with DIGSI® 4. With the program Online, click on Testgand
then double-click on Test System Port in the right window. The dialog box Genetate
indications appears, as shown in Figure 8-15.

Generate indications

Attention:

Depending an the masking output relais may be actvated.

Indications will be sentwvia system interface.

All messages masked to the system interface:

Indication

SETFO

>Time Synch

DO

|

*Reset LED

O

Dewvice 0K

DO

Protactive

Reset Device

Initial Start

Reset LED

Ewent Lost

Flag Lost

Chatter QM

Error Surm Alarm

Alarm Sum Ewvent
Settings Calc.
*DataStop

»Test mne

=1~

)

Figure 8-12 Dialeg Box: Generate indications

The Indieations€olumn displays all of the messages that are configured (masked) for
the SCADA interface in the matrix. The SETPOINT status column shows the value of
eachmmessage. The values available depend on the message type. Most values are
eitherfON or OFF. The value of a message to be sent can be changed by clicking on
the field'for the value, and selecting the desired option from the drop-down list.

Warning!

Messages issued over the SCADA interface using the System Interface Test appear
as actual operational messages sent by the SIPROTEC® device. Depending on sys-
tem design, the result could be the operation of primary equipment including circuit
breakers or disconnectors. Knowledge of the system design is therefore important. If
undesired operations can occur during the testing, then outputs of the SIPROTEC®
device must be manually disconnected.
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The first time a button is clicked in the Action column to send a message, Passwerd

No. 6 (for hardware test menus) is requested. After correct input of the passwor

sages can be individually transmitted. To send a message, click on the Actio

of the corresponding line. The corresponding message is then sent. The me

be read in the Event Log of the SIPROTEC® device and in the SCADA. ‘ )
e

The capability of sending further messages remains until the dialog box is d.
L 4

o Note:

l When the System Interface Test is terminated, the device a% the start-up
mode (reboots). All hardware components are returned to the'ope g conditions de-
termined by the substation settings; however, all messal ers are deleted. Any
data required from the message buffers must therefore efore the test is

Ending the
Procedure

75J61 Manual
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closed. 0

To end the System Interface Test, click on C1 . evice is briefly out of service
while the start-up routine is executed. The di closes.
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8.4

8-28

Final Preparation of the Device

Verify all terminal screws are tight and secure. Do not overtighten. Ensure that all pin
connectors are properly inserted. Verify the wires to the terminals are tightly connect-
ed. Make sure the communication cables are firmly connected; however, do not over
tighten the screws.

Verify that all service settings are correct. This is a crucial step because some setting
changes might have been made during commissioning. The protectivesettings under
device configuration, input/output masking are especially important (Seetion 5.1) as
well as the power system data, and activated Groups A through D ¥All desired ele-
ments and functions must be set ON. See Chapter 6. Keep a copyaef allof the in-ser-
vice settings on a PC.

Check the internal clock of the device. If necessary, set the clogk or synchronize the
clock if the element is not automatically synchronized. Forassistance, refer to Sub-
section 7.2.1.

The Annunciation memory buffers should be cleared, patticularly the Event Log and

Trip Log. Future information will then only apply far actual system events and faults.

To clear the buffers, press MAIN MENU - Annunciation -, Set/Reset. Referto
Sub-section 7.1.1 if further assistance is needed¥§Ehe"numbers in the switching statis-
tics should be reset to the values that wefesexisting prior to the testing, or to values in

accordance with the user’s practices. Set thestatistics by pressing MAIN MENU - An-
nunciation - Statistic. Refer to Sub-seetion 7.1.2 if more information is need-
ed.

Press the ESC key, several times iffi€eessary, to return to the default display.

Clear the LEDs on the frontgsanel by pressing the LED key. Any binary outputs that
were picked up prior to clgaring the LEDs are reset when the clearing action is per-
formed. Future illuminationsiefthe LEDs will then apply only for actual events or faults.
Pressing the LED key also'serves,as a test for the LEDs because they should all light
when the button is push@d. ARy LEDs that are lit after the clearing attempt are display-
ing actual conditions.

The green “RUN” KED must be on. The red “ERROR” LED must not be lit.

Close the protettive'switches. If test switches are available, then these must be in the
operating position.

The device'is,now ready for operation.
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L 4

General comments about the maintenance activities to ensure reliability of the
7SJ61 are given in this section. Simple routine checks and 0 re for replacing
the battery are discussed. Troubleshooting advice is provi ocedure for replac-
ing the power supply fuse is described. Some commentsic ning the return of a

device to the factory are given. 0

O
Q>®

L 4
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Routine Checks and Maintenance

9.1

9-2

General

Siemens numerical protective and control SIPROTEC® 4 devices require no special
maintenance. All measurement and signal processing circuits are fully solid staté. All
input modules are also fully solid state. The output relays are hermetically sealedier
provided with protective covers.

Since the device is almost completely self-monitored, from the measuring inputs te the
output relays, hardware and software problems are automatically reported. The self-
monitoring ensures the high availability of the device and generally allowsfor a cor-
rective rather than preventive maintenance strategy. Therefore maiatenan€e checks
in short intervals are not required.

Operation of the device is automatically blocked when a hardware fajlure is detected.
The “live status” contact drops out to provide an alarm. Messages related to the prob-
lem are given in the Event Log. If a problem is detected in‘the external measuring cir-
cuitry, the device will typically give a message in the Event,L0g. The output contacts
are programmable; therefore, alarms for device failures can be configured by the user.

Recognized software failures result in the resetting and,restarting of the processor
system. If such a failure is not resolved by therestart, further restarts are initiated. If a
problem is still present after three restart attempts;, the device is automatically taken
out of service. Then the “live status” contaet,drops out to provide an alarm and the red
“ERROR” LED on the front panel illuminates.

The reaction of the device to failures apd preblems can be viewed in chronological se-
guence in the Event Log. The messages can be used to diagnose the problem. See
Sub-section 7.1.1.

When the device communicatés with a/substation controller (SCADA), the event and
alarm messages are alsogent gver the serial interface.
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9.2 Routine Checks

O o O o4

O

Routine checks of the characteristic curves or pickup values of the protectivé eleménts
are not necessary because they form part of the continuously supervised'firmware
programs. The normally scheduled interval for substation maintenance can be used
for carrying out operational testing of the protective and control equipment. The main-
tenance serves mainly to check the serial or hardwired interfaces of the dewice, i.e. the
connections to remote equipment.

The steps listed below are recommended for routine checks;, If'@problem is detected
during these checks, refer to Section 9.4.

Verify that the green “RUN” LED is lit on the front panel and'thered “ERROR” LED is
not.

Check that the states of the LEDs on the front paneligive @an accurate image of the
conditions of the device and station. Investigate@anyyproblems or uncertainties.

Press the LED key. All of the LEDs should temporagily light except for the “ERROR”
LED. Only the LEDs indicating specific pregent¢enditions should remain lit.

Read the measurement values and compate them to an independent source to check
the measuring circuits of the 7SJ61. Refer to'Sub-section 7.1.3 for assistance in read-
ing the measurement values.

Review the messages given underithe Annunciation sub-menu. Be sure there are
no reports of unknown problems or abhormal occurrences related to the device, the
measuring circuits, or the power system. All information should be plausible. See Sub-
section 7.1.1.2 for help in readingythe messages.

Perform a reset (rebgot) of the'device. A complete check of the hardware is done. The
device is effectivelyout of service during the reset, which lasts for about 10 to 15 sec-
onds. To performthe reset from the operator control panel, press the MN key and use

the '¥ and P keys'te,select the Device Reset under the TEST/DIAGNOSE sub-

menu. Press the ENIERKey, enter Password No. 4 for test and diagnostics, and answer
with Yes. During the reset, the “‘ERROR” and “RUN" LEDs are lit, the other LEDs flash,

and the display becomes blank. After a successful reset, the default display reappears
and the'LEDs,rettirn to indicate normal operation. The device is then back in-service.

To perferntthe reset with DIGSI® 4, establish the Online mode, select Device in the
menu bar, and then Reset. Enter the password for test and diagnostics; then OK.

Warning!

Changing of the states of the binary inputs, binary outputs, and LEDs must not be
done with test features during normal operation. Any such change immediately affects
the inputs and outputs of the device, and therefore the connected switching devices!
This includes, for instance, non-interlocked primary switching!
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Other testing can be done with DIGSI® 4 on-line. In Hardware Test under Test, the
conditions of all of the binary inputs, binary outputs, and LEDs can be monitored. Com-
pare the indicated conditions with the actual conditions. Do not change the states of

the device components because the station is immediately affected!

The trip and close circuits for circuit breakers and other primary equipment can be ver-
ified with operator control actions. Other circuits can be checked as well. Refer to Sub-
section 7.3.1 for details about system control.
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9.3

93.1

Maintenance

Replacing the Battery

The battery is used to retain the annunciation memory and waveform data in the event
of an interruption of the power supply. The battery also maintains the internal system
clock with calendar after a loss of the power supply.

The battery is checked by the processor at regular intervals. If th@¢capacity,of the bat-
tery is found to be declining, an alarm is generated.

The battery should be changed when an alarm is given, or at the latestyafter 10 years
of service.

Recommended Battery:
Lithium Battery 3 V/1 Ah, Type CR 1/2 AA. For example:

— VARTA Order Number 6127 501 501
— Duracell
— Eveready

The procedure for exchanging the battefy,iSsdependent upon the construction of the
device. Following are the instructions fera device for flush mount and surface mount-

ing.

The battery is located near the frgnt gdge of the CPU printed circuit board. The front
panel of the device must begemoved to change the battery.

To replace the battery:

Save the waveform captures and the important data under the Annunciation sub-
menu (all items in this sub-mepu). The records and data are lost when the battery is
removed. The simplest and fastest method for saving the records and data is to use
the save feature in@IGSI®4 when the program is on-line.

Note: All of the protective and control settings, including the input/output configuration
and the CFC legig; are not affected by a power supply interruption. The settings are

saved indep@ndently of the battery. The settings are not lost when the battery is re-

moved, narare the settings affected if the device operates without a battery.

Have the replacement battery ready.

Caution!

Do'hot short the battery! Do not reverse the polarity of the battery! Do not lay the bat-
teryyon the ground mat used to protect components from electrostatic discharges!

Do not recharge the battery!

9-4

aoa

Isolate the power supply by opening the protective switches for both terminals.

Wear a grounded wrist strap or touch grounded metal to prevent electrostatic dis-
charges to the internal components of the device.

Remove the covers on the front panel and loosen the screws that are securing the
front panel.
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é Caution! Q
Electrostatic discharges through the connections of the components, wiri -

nectors must be avoided. Wearing a grounded wrist strap is preferred; ot’@,
touch a grounded metal part before handling the internal components.

or withdrawing the boards! Capacitors can be charged.

. L 4
f Warning!
Hazardous voltages can exist in the device, even after disc@e power supply

O carefully pull off the front panel. The front panel is conn o the internal CPU print-
ed circuit board with a short ribbon-cable.

O Atone end, disconnect the ribbon-cable betwegeh th nt panel and the CPU board.
To disconnect the cable, push up onthetop| e plug connector and push down
on the bottom latch of the plug connector. Car, set aside the front panel.

id

he CPU (0) board. See Figure 9-1.

Battery Grip

Battery

' G1
| L]
Slot’5 S'OL 19 O Processor Board CPU

o 12} @ Input/Output Board I/O

Figure 9-1 Front View without Front Panel — Position of Buffer Battery (simplified and re-
duced)

[0 Remove the old battery from the snap-on connector using the plastic battery grip
shown in Figure 9-1.

[0 Remove the battery grip from the old battery, and place the grip on the new battery.

7SJ61 Manual 9-5
C53000-G1140-C118-1



Routine Checks and Maintenance

O observing the polarity and firmly insert the new battery into the snap-on connector

shown in Figure 9-1.
[0 Connect the ribbon-cable between the CPU (@) board and the front panel. Be espeO
cially careful not to bend any of the connector pins! Do not use any force! Be sur t
the plug connectors latch.

O carefully replace the front panel being mindful of the ribbon-cable. Fasten the panel
to the case with the screws. .

O Replace the covers.

[ cClose the protective switches to apply voltage to the power sup;\%l<

O After the device is operating, data saved in DIGSI® 4 can be o b into the de-
vice.
If the internal system clock is not automatically synchronized erial interface,
then the clock should be set at this point. Refer to Sub-secti .1 if assistance is

needed to set the clock.

C Warning!
The used battery contains Lithium. Do not thr attery into the trash!
Do not reverse the polarity! Do not co discharge! Do not throw the bat-

tery into afire! Explosion hazard! E
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9.4  Troubleshooting

Further Assistance

7SJ61 Manual
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If a device reports a problem or failure, the procedure below is recommended:
If none of the LEDs on the front panel are lit, then verify that the:

O Printed circuit boards are fully inserted, in the correct slots, and properly connected
to the front panel.

O Voltage magnitude and polarity are correct for the power supply. Connection draw-
ings are shown in Section A.2 of the Appendix.

O Fuse in the power supply has not blown. The location of thefuséis shown in Figure
9-2. If the fuse needs to be replaced, see Sub-sectionf9.5:2.

If the red "ERROR” LED is on and the green “RUN”" LED is.gff, then the device has
recognized an internal fault. Re-initializing the devige canjbe attempted, see Section
9.2.

If you see the following display, the device has afrivedin “Monitor’-mode. In this case
you may initialize the device via DIGSI® 4:

MONITOR 01/05

Equipment data —> 1
User interface —> 2
System I-face —> 3
Reset —> 4
Siemens insten —> 5

0 Connect the SIPROTEC® 4/dévice to the PC and open the DIGSI® 4 application in
the PC.

O Select Initialize/device in the menu Device (Figure 9-2).

File  Edit

i BMDOG3E 4.0 W 75612440
..... ] 75J622 w40 ] 0
£ 7SJ631 V4.0 Review
f] 75063640

Iﬁtializes device at DIGS] interace. A

Figure 9-2 Initializing device via DIGSI® 4

O Enter password No. 7. The display becomes blank. After a successful initialization,
the LEDs return to indicate normal operation and the default display reappears. The
device settings are downloaded to the device provided they had been saved in the
PC after commissioning (refer to Section 8.4). The device is then in-service.

If these steps do not resolve the problem, please call your local Siemens representa-

tive or customer hotline.

Our customer hotline needs the following information to assist you:
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Routine Checks and Maintenance

the complete MLFB (order number) of the device

the serial number of the device (BF...)
the firmware version
the bootsystem version O

This information is found in the device file which can be retrieved using DIGSI® 4 as
shown in Figure 9-4. To reach this window:

Q Open the DIGSI® 4 application in the PC and select the device. .
Q Doubleclick on this item. The Open Device dialog box opens, as %m Figure

&

Device interface: I Frant Port - l

 PROFIBUS FMS

Open Device <] 0@
—Online via
& DIGSI
PCinterface: ICOM1 vl @

' Modem connection

oK I Cancel He

Figure 9-3  DIGSI® 4, dialog field Qp ice

O Select the Offline % click OK; the initial DIGSI® 4 window opens.
Q SelectFile - Pro t rom the menu bar. The desired information is shown.

4

|vn4 00.1a

rL I?SJ63114E8323HH3

| flurnber: I
~ ersion: IVD4.DDTB

L 4
e |
Figure 9-4  Retrieving the Device Data in the Device Properties
The MLFB number and the serial number can also be read from the label on the top
of the device.
9-8 7SJ61 Manual
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9.5 Corrective Action/Repairs

9.5.1 Software Procedures

A restart of the processor system, as described in Section 9.2, can be done as an at-
tempt to solve a problem. Setting changes can be made to solve simple problems,
such as sporadic alarms from elements of the measured-value-supervision. These at-
tempts of solving problems can be done while the device s insenvice.

If a processor restart or setting change does not remedy the preblem, then no further
action should be done while the device is in service. Instéad,¥eplace the device with
a tested spare.

9.5.2 Hardware Procedures

Disassembling the
Device

7SJ61 Manual
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O

Hardware modifications or repair sheuld be limited in scope to changes that are abso-
lutely necessary. Some examples ofthardware repair are changing the small fuse in
the power supply and replacing aprintedcircuit board or module.

Hardware modifications or repaigshould only be done by experienced personnel. Do
not insert or extract a printed Giscuittboard unless the device is completely isolated.
Soldering work must not be déne on the printed circuit boards.

The device must e disassembled if work is to be done on the printed circuit boards.
The procedure below, should be used.

The following equipment is needed:

— Groundedsmat fep'protecting components subject to damage from electrostatic dis-
charges (ESD):

- Scregdriver with a 5 to 6 mm or 1/, inch tip.
— #LPhillips screwdriver.

45 mm socket or nut driver.

[1_Opensprotective switches (test switches, fuses, or circuit breakers) to completely iso-

late the device.

Disconnect all communication cables from the device. Carefully remove optical fibers
from the device. Apply protective caps to the fiber ends and the communication ports
on the device.

These activities do not apply if the device is for surface-mounting.

Unfasten the screw-posts of the D-subminiature connector on the back panel at loca-
tion “A.”

This activity does not apply if the device is for surface-mounting.

If the device has more communication interfaces at locations “B” and/or “C” on the

rear, the screws located diagonally to the interfaces must be removed.
This step is not necessary if the device is for surface-mounting.

9-9



Routine Checks and Maintenance

O

O

Remove the corner covers on the front panel and loosen the screws that are holding
the front panel to the device case.

Carefully pull off the front panel. The component is connected to the CPU board with
a short ribbon-cable.

Follow this step for a surface-mounted device. Here the front panel is not connected
with a ribbon cable.

Caution!

Electrostatic discharges through the connections of the components, wiring,/and plugs
must be avoided! Wearing a grounded wrist strap is preferred. Otherwise, first touch
a grounded metal part.

Warning!

Dangerous voltages exist in the device, even after the power supply is disconnected
and the boards are withdrawn from the case! Capacitors,can still be charged!

Replacing the
Power Supply Fuse

O

9-10

At one end, disconnect the ribbon-cable‘betweenythe front panel and the CPU board.
To disconnect the cable, push up on thégtep laich of the plug connector and push down
on the bottom latch of the plug connecter. @arefully set the front panel on the grounded
mat.

For the surface-mounted device, the¥-pimconnector X16 must be disconnected from
the CPU board behind the D-subminiature port, and the ribbon-cable that runs to the
68-pin connector on the baek must bedetached. Carefully set the front panel on the
grounded mat.

Disconnect the ribbon-cable between the CPU board and the 1/O board.

The boards can be remioved and laid on the grounded mat to protect them from ESD
damage.

A greater effort is fequirgdto remove the CPU board from the device designed for sur-
face-mounting.

Verify that the replacement fuse has the correct amperage, delay time, dimensions,
andsidentification.

The datajare printed on the CPU board under the fuse, as shown in Figure 9-5. A
singles5"x 20 mm fuse applies to all 7SJ61:

T4H250V acc. IEC 60127-2.

Réemove the CPU board. Place the board on the grounded mat for protection against
ESD damage.

A greater effort is required to remove the CPU board in a device designed for surface-
mounting. Place the board on the grounded mat.

Remove the defective fuse. Figure 9-2 illustrates the fuse. The location is subject to
change, but there is only one fuse on the CPU board.

7SJ61 Manual
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C53207-A322:

O install a new fuse i

O carefully install tboard in the case. The position for the board is shown in Fig-
ure 9-1.

For the version ice designed for surface-mounting, use the metal lever to in-
sertthe CPU b e installation is then easier.

Reassembling the To rea s@e device:

Device

O

m

y& hing to the I/0O board, connect the ribbon-cable between the I/O board and
oard. Be especially careful not to bend any of the connector pins! Do not
e force! Be sure the connectors latch.

—t

nect the ribbon-cable between the CPU board and the front panel. Be especially
careful not to bend any of the connector pins! Do not use force! Be sure the plug con-
\ ectors latch.
For the surface-mounted device, first connect the ribbon-cable from the 68-pin con-
nector on the back of the device. Then attach connector X16 under the D-subminiature
port on the CPU board. Make sure all connections are done properly.

O carefully replace the front panel being mindful of the ribbon-cables. Fasten the front
L 4 panel to the case with the four screws.

O Replace the four corner covers.

For the surface mount version the following steps are not applicable:

O Align and fix the rear interfaces again.

7SJ61 Manual 9-11
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Routine Checks and Maintenance

O Attach all Align all D-subminiature plugs to the matching D-subminiature sockets.

O screw in the fiber optic cables where applicable.

Close the protective switches to apply voltage to the power supply. If the green “R
LED does not light, there is a fault in the power supply. The device should be sent to

the factory. See Section 9.6.
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Routine Checks and Maintenance

9.6 Return

or components be done. Special electronic components are used for whi roce-
dures for preventing electrostatic discharges must be followed. Most impo , spe-
cial production techniques are necessary to avoid damaging the wave-soldered multi-
layer board, the sensitive components, and the protective varnish.

L 4
If a problem cannot be solved by the procedures in Section 9.5, then it is recommend-
ed that the complete device including the housing be returned actory.

The original packaging material should be used for returnx ce. If other pack-
aging material is used, then the device and other conten provided with pro-

tection against shock according to IEC 60255-21-1 Cla d IEC 60255-21-2
Class 1.

Siemens strongly recommends that no further repairs on defective devic%
p

Before returning a device, retrieve and save all o ctive and control settings,
and any important information. Note any chan that,were made to the jumpers on
the internal printed circuit boards after the devicewas first delivered.

Note:

Repaired devices are returned fr
boards set in the original positi

tory with all jJumpers on the printed circuit
g to the ordering number. All addresses

.0
N

.(SD

xS

O
Q>®

L 4

75J61 Manual
C53000-G1140-C118-1

9-13






Technical Data

7SJ61 Manual
C53000-G1140-C118-1

L 4
This chapter provides the technical data of the SIPROTE ® 4%device and the
individual functions of the device, including the limiting valu der no circum-

stances may be exceeded. The electrical and functional data,aresollowed by the me-
chanical data, with dimensional drawings of 7SJ61 devices @ pped with all options.

10.1 General Device Data 10-2
10.2 Definite-Time Overcurrent Protec nd 50N Elements) 10-11
10.3 Inverse-Time Overcurrent P wand 51N Elements) 10-12
10.4 Dynamic Cold Load Pic Function (50c, 50Nc, 51Nc) 10-18
10.5 Inrush Restraint 10-18
10.6 Sensitive Ground Fault Detection (50Ns, 51Ns) 10-19
107  Negative Seqﬂ% tion (46) 10-20
10.8 Motor Star, ﬂ ot n (48) 10-25
> 10-26

10-28

10-29

10-30

10-31

10-32

10-34
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Technical Data

10.1 General Device Data

10.1.1 Analog Inputs and Outputs

C)O

Nominal Frequency N 50 Hz or 60 Hz (adjustable)
Current Inputs Nominal Current In 1Aor5A
Ground Current, Sensitivelyg <16A

Burden per Phase and Ground Path

- Atly=1A

— Atly=5A

— Sensitive Ground Fault Detection 1 A

AC Current Overload Capability
— Thermal (rms)

— Dynamic (current pulse)

AC Current Overload Capability for Sengiti

— Thermal (rms)

approx. 0.05 VA

100 - Iy <

30 -1 0

4 - uous
2 .5 cycle

<1ls
<10s

.
approx. 0.3 VA @
approx. 0.05 VQ

und Fault Detection

continuous
— dynamic (impulse) i 750 A for 0.5 cycle
10.1.2 Power Supply \
Direct Voltage
24/48 VDC 60/110/125 VDC
19to 58 VDC 48to 150V DC
110/125/220/250 VDC 220/250 VDC
8810 300V DC 176 to 350 V DC

Quiescent
Energized

onsumption

dging Time for Failure/Short Circuit

approx. 4 W
approx. 7 W

<12 % of the power supply voltage

=>50msatV=110VDC
>10msatV =24 VDC

Alternative Voltagg Voltage Supply via Integrated Converter

Nominal Power Supply Alternating Voltage 115 VAC 230 VAC
Permissible Voltage Ranges 92 to 132 VAC 184 to 265 VAC
Power Consumption, Quiescent approx. 3 VA approx. 3 VA
Power Consumption, Energized approx. 7 VA approx. 7 VA
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Bridging Time for Failure/Short Circuit

>10ms

10.1.3 Binary Inputs and Outputs

Number

7SJ610*—

7SJ611*—

7SJ612*—

Nominal Voltage Range

Current Consumption, Energized

Binary Inputs

Switching Thresholds
— For Nominal Voltages 24/48/60 VDC

L
3 (configurable)
8 (configurable)
11 (configurable
24 VDC to 250/VDGE, bipolar
approx. 1.8 mA ependent of the

control volta

adjust
Vpyu 219

e range with jumpers

Vpo <24 VDC
— For Nom. Voltages 110/125/220 VD, VDC
6 VDC

Maximum Permissible Voltage

Impulse Filter on Input

>

00V DC

220 nF Coupling Capacitor at 220 V with
recovery time > 60 ms

Output Relays?) Output Relays for Comman

Number

7SJ610*—
7SJ611*—
7SJ612*—

Contacts per
Switching C i MAKE

L 4

tal Current on common path

ive Status Alarm Relay
ontacts
Switching Capability MAKE

BREAK

S Switching Voltage
Permissible Current

ciations

4 (configurable)
8 (configurable)
6 (configurable)

1 NO/form A
1000W/VA

30 W/VA

40 W resistive

25W at L/R <50 ms
250 V

5 A continuous
30Afor05s

1 changeover contact/form C
30 W/VA

20 W/VA

30 W resistive

25W at L/R <50 ms

250 V

1 A continuous

1) UL-listed with the following nominal value:

75J61 Manual
C53000-G1140-C118-1

120V ac Pilot duty, B300
240V ac Pilot duty, B300
240V ac 5 A General Purpose
24V dc 5 A General Purpose
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48 V dc 0.8 A General Purpose
240V dc 0.1 A General Purpose
120V ac 1/6 hp (4.4 FLA)
240V ac 1/2 hp (4.9 FLA)

10.1.4 Communications Interfaces

O

L 4

PC Front Interface Connection

Transmission Speed

Maximum Distance of Transmission

front panel, non-isolate
9-pin DSUB port for gon
computer

ting a personal
min. 4800 Bau
Factory Setti

; max.»38400 Baud
: Baud; Parity: 8E1
15 meters /

Rear Service—/Mo- Connection

dem- Interface

Operation

Transmission Speed

RS232/RS485

for data transfer

isolated4 a
Wi | '@

/RS485 depends on order code

— Connection for flush mounted case&ear panel, mounting location “C*

for panel-sur @
mounted ca:

— Test Voltage \
RS232

— Maximum Dist nsmission
Rsass ¢

— Maximu 's}eofTransmission
Fibre QpticaliLink

- Type

@ with flush-mounted case
\ with panel surface-
mounted case
ptical Wavelength

Laser Class 1 Under EN 60825-1/ -2

L 4

Optical Link Signal Attenuation
Channel Distance
Character Idle State

pin DSUB port

at the terminal on the case bottom

500V AC

15 meters / 49 feet

1 km /3280 feet / 0.62 mile

ST-Connector
rear panel, mounting location “C*

on the case bottom
A =820 nm

using glass fiber 50/125 um or
using glass fiber 62.5/125 pm

max. 8 dB, with glass fiber 62.5/125 um
max. 1.5 km (0.95 miles)
selectable: factory setting “Light off”

Profibus—FMS or
IEC 60870-5-103

terface

10-4

floating interface for data transfer
to a master terminal
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RS232

Connection for flush mounted case

for panel surface-
mounted case

Test Voltage

Transmission Speed

Maximum Distance of Transmission

RS 485
— Connection for Flush Mounted Case

for panel surface-
mounted case

— Test Voltage

— Transmission Speed

— Maximum Distance of Trans ion
Profibus RS485

— Connection for Flush Mm se

for pal ace-
mo e

— Test Voltage

XS

fibUs—FMS
i Optical Link
onnection

For Flush-Mounted Case
For Panel Surface-
Mounted Case

— Transmission Speed
recommended:

— Optical Wavelength
— Laser class 1 Under EN 60825-1/ -2

Technical Data
rear panel, mounting location “C*

9 pin DSUB port O
at the terminal on the case bott@

500 V AC

min. 4800 Bd, max.
Factory Setting:38

15 meters / 49 feet

4
00 Bd

rear panel, instal n location “B*
9 pin DSWB P S 485

at thelter | on the case bottom
Profib able
C

4800 Bd, max. 38400 Bd
ctory Setting: 38400 Bd

1 km / 3280 feet / 0.62 mile

rear panel, installation location “B“
9 pin DSUB Port RS 485

at the terminal on the case bottom

500 V AC
up to 12 M Baud

1 km /3280 feet / 0.62 mile at< 93.75 kBd
500 m /1640 feet /0.31 mile at< 187.5 kBd
200 m/ 660 feet at <1.5 MBd
100 m/ 330 feet at <12 MBd

integrated ST connector for OWG

direct access,

single ring or twin ring, depending on order
rear panel, mounting location “B“

on the case bottom

up to 1.5 M Baud
> 500 k Baud

A =820 nm

using glass fiber 50/125 um or
using glass fiber 62.5/125 um
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Optical Link Signal Attenuation
Channel Distance
Character Idle State

max. 8 dB, with glass fiber 62.5/125 um

Clock

Time Synchronization

For Panel Surface-
Mounted Case

Signal Rated Voltage

Signal Levels and Burdens:

Connection For Flush-mounted Case

DCF77/IRIG B-Signal
rear panel, mounting location “A*
9 - pin DSUB port

max. 1.5 km (0.95 miles) O

selectable: factory setting “Light Off”
at the terminal on the case bottom @

selectable 5V, 12V o\@

Rated Signal Voltage
5V 12v 24V
Vinigh | 60V 158V
Vitow | 1.OVatloy,=025mA | 1.4Vatl g, =0.2 9Vatl gy =0.25mA
liHigh | 4.5 MAt0 9.4 mA 45 mAto 9.3 4.5 mAto 8.7 mA
R 890QatV,=4V 1930 Q at 3780QatV, =17V
640 QatV,=6V 1700 Q at 3560 QatVv, =31V

10.1.5 Electrical Tests

Specifications Standards:

L 4

IEC 60255 (Product Standards)

g ANSV/IEEE37.90.0,.C37.90.0.1,C37.90.0.2

UL 508
DIN 57 435 Part 303
See also standards for individual functions

Insulation Tests Standards:

¢

— MHigh Voltage Test (routine test)
Only Isolated Communications

M&st (routine test)

ept power supply,

h Woltage Test (routine test)
power supply and binary inputs

IEC 60255-5, IEC 60870-2-1
2.5 kV (rms) AC

3.5kvDC

500 V (rms) AC

and Time Synchronization Interfaces

— Impulse Voltage Test (type test)
All Circuits Except Communications

5 kV (peak): 1.2/50 ps: 0.5 Ws: 3 positive
and 3 negative surges in intervals of 5 s

and Time Synchronization Interfaces,

Class Il
E ts for Im- Standards: IEC 60255-6 and —22, (Product standards)
u ype Tests) EN 50082-2 (Generic standard)
10-6 7SJ61 Manual
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— High Frequency Test
IEC 60255-22-1, Class Il
and VDE 0435 Part 303, Class Il

— Electrostatic Discharge
IEC 60255-22-2 Class IV
and IEC 61000-4-2, Class IV

— lrradiation with HF Field,
non-modulated
IEC 60255-22-3 (Report) Class Il

— Irradiation with HF Field,
amplitude modulated
IEC 61000-4-3, Class Il

— lrradiation with HF Field,
Pulse Modulated
IEC 61000—4—-3/ENV 50204, Class Il

— Fast Transient Disturbance Variables/
Burst IEC 60255-22—-4 and
IEc 61000-4-4, Class IV

— High Energy Surge Voltages
(SURGE), IEC 61000-4-5
Installation Class 3
Power Supply

Measuring Inputs, Binary Inputs
and Relay Outputs

— Line Conducted HFRyamplitude modul.
IEC 61000-4-6; Class Il

— Power System Brequency Magnetic
Field,|IEC.61000-4-8, Class IV
IEC 60255-6

DIN 57 435 Part 303 ANSI/IEEE C37.90.1
and C37.90.2

2.5kV (Peak): 1 MHz: 1 = 15 ms;
400 Surges per s: Test Durationf2's
R;=200 Q

8 kV contact discharge: 15 kV air-
discharge, both polarities:150 pF:R;=330 Q

10 V/m: 27 MHzto 500/MHlz

10 V/m: 80 MHz{to1000 MHz: 80 % AM:
1 kHz

10 V/m: 90Q,MHz: repetition frequency
200 Hzaduty cycle of 50 %

4 k\5/50 ns: 5 kHz: Burst length = 15 ms;
repetition rate 300 ms: both polarities:
R; = 50 Q: Test Duration 1 min

common mode: 2 kV: 12 Q: 9 uF

diff. mode: 1kV:2Q: 18 pF
common mode: 2 kV:42 Q: 0.5 uF
diff. mode: 1kV:42 Q: 0.5 puF

10 V: 150 kHz to 80 MHz: 80 % AM: 1 kHz

30 A/m continuous: 300 A/m for 3 s: 50 Hz
0.5 mT: 50 Hz

— ©scillatory Surge Withstand Capability 2.5 to 3 kV (Peak Value): 1IMHz to 1.5 MHz

ANSI/IEEE C37.90.1

= “Fast Transient Surge Withstand Cap.
ANSI/IEEE C37.90.1

damped wave: 50 surges per s:
duration 2 s: R; = 150 Q to 200 Q

4 kV to 5 kV: 10/150 ns: 50 Pulse per s;
both polarities: Duration 2 s: R;= 80 Q

= Radiated Electromagnetic Interference 35 V/m: 25 MHz to 1000 MHz

ANSI/IEEE C37.90.2

— Damped Oscillations
similar to IEC 60694—-4-12,
IEC 61000-4-12

amplitude and pulse modulated

2.5 kV (Peak Value), polarity alternating
100 kHz, 1 MHz, 10 MHz and 50 MHz,
R; =200 Q

EMGCiTests For
Naise Emission
(type test)

7SJ61 Manual
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Standard:

— Radio Noise Voltage to Lines,
Only Power Supply Voltage
IEC-CISPR 22

EN 50081-1 (Generic Standard)

150 kHz to 30 MHz
Limit Class B
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— Radio Noise Field Strength
IEC-CISPR 22

— Harmonic Currents
on the Network Lead At 230 VAC
IEC 61000-3-2

— Voltage Variations
and Flicker on the Network Lead
at 230 VAC
IEC 61000-3-3

30 MHz to 1000 MHz
Limit Class B

Device is to be assigned Class D
(applies only for devices with >50VA pawer
consumption)

Limits are observed

10.1.6 Mechanical Stress Tests

Vibration and Standards:
Shock Stress Dur- . .
ing Operation ~ Vibration
IEC 60255-21-1, Class 2
IEC 60068—2-6
— Shock

IEC 60255-21-2, Class 1
IEC 60068—-2-27

IEC 60255221 and’|IEC 60068

Sinusoidal

10(Hz t0' 60 Hz:  +0.075 mm Amplitude;
60 Hzte,150 Hz: 1 g acceleration
frequency ’sweep rate 1 Octave/min
20,cycles in 3 orthogonal axes.

Half-sine shaped

acceleration 5 g, duration 11 ms,
8 shocks in each direction of

3 orthogonal axes

— Seismic Vibration Sinusoidal
IEC 60255-21-2, Class™2 1Hzto 8 Hz + 3.5 mm Amplitude
IEC 60068-3-3 (horizontal axis)
1 Hz to 8 Hz: + 1.5 mm Amplitude
(Vertical axis)
8 Hz to 35 Hz: 1 g acceleration
(horizontale axis)
8 Hz to 35 Hz: 0.5 g acceleration
(Vertical axis)
Frequency Sweep Ratel Octave/min
1 cycle in 3 orthogonal axes
Vibration and Standards: IEC 60255-21 and IEC 60068-2
ﬁwgo'lc':(aﬁgpesrst Dur-— _ {ibfation Sinusoidal _
IEE:60255-21-1, Class 2 5 Hz to 8 Hz: 7.5 mm Amplitude;
IEC 60068—2—6 8 Hzto 150 Hz: 2 g acceleration
Freguency sweep ratel Octave/min
20 cycles in 3 orthogonal axes.
— Shock Half-sine shaped

IEC 60255-21-2, Classl
IEC 60068—-2-27

— Continuous Shock
IEC 60255-21-2, Class 1
IEC 60068—2—-29

10-8

Acceleration 15 g, duration 11 ms,
3 shocks in each direction of
3 orthogonal axes.

Half-sine shaped

Acceleration 10 g, duration 16 ms,
1000 shocks in each direction of
3 orthogonal axes.

7SJ61 Manual
C53000-G1140-C118-1



Technical Data

10.1.7 Climatic Stress Tests

Ambient Tempera- Standards: IEC 60255-6
tures

Recommended operating temperature +23°F to +131°F or=5 °C to +55 °C

Visibility of displayamay,be impaired at
+131°F and above

Limiting, temporary (transient)

operating temperatures —4°F t0 4158°Fy or —-20°Cto +70 °C
— Limiting temperatures for storage —13°Ft0o$131°F or-25°Cto +55°C
— Limiting temperatures for transport —-13°F1t0,+158°F or-25°Cto +70 °C

STORE AND TRANSPORT THE DEVICE WITHFACTORY PACKAGING.

Humidity Permissible Humidity Mean value per year <75% relative
humidity, on 56 days of the year up to 93%
relative humidity.

CONDENSATION MUST BE AVOIDED

Siemens recommends that alhdeviees be installed such that they are not exposed to
direct sunlight, nor subject to largexfluctuations in temperature that may cause conden-
sation to occur.

10.1.8 Service Conditions

The pratective device is designed for use in an industrial environment and an electrical
utility énvironment. Proper installation procedures should be followed to ensure elec-
tromagnetie compatibility (EMC). In addition, the following are recommended:

«f" All eontactors and relays that operate in the same cubicle, cabinet, or relay panel
as the numerical protective device should, as a rule, be equipped with suitable
surge suppression components.

»#"For substations with operating voltages of 100 kV and above, all external cables
should be shielded with a conductive shield grounded at both ends. The shield must
be capable of carrying the fault currents that could occur. For substations with lower
operating voltages, no special measures are normally required.

« Do not withdraw or insert individual modules while the protective device is ener-
gized. When handling the modules or the device outside of the case, standards for
components sensitive to electrostatic discharge (ESD) must be observed. The mod-
ules and device are not endangered when inserted into the case.

7SJ61 Manual 10-9
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10.1.9 Construction

Case 7XP20 O
Dimensions see dimensional drawings, Section 1@

Weight (mass)
— In case for surface mounting
— In case for flush mounting

9.9 pounds (4.5 kg)
8.8 pounds (4.0 kg)

International Protection Under IEC 60529

— in the surface mounted case IP 51
— in the flush mounted case and in model
with the detached operator interface

-
>

Front IP 51
Back IP 50
— For human safety IP 2x Termipals red with protection cap

10-10
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10.2 Definite-Time Overcurrent Protection (50 and 50N Elements)

Pickup and Time Pickup Current 50-1 (phases) 0.50 A to 175.00 Al)(increments
Delay Ranges/ or « (ineffective, no pickup)
Resolutions Pickup Current 50N-1 (ground)0.25 A to 175.00 A)(increments 0%05 A)1)
or « (ineffective, no pickup)
Pickup Current 50-2 (phases) 0.50 A to 175.00 Ab)(increment$ 0.05 A)Y)
or « (ineffective, no
Pickup Current 50N-2 (ground)0.25 A to 175.00 in ents 0.05 A)1)
or o (ineffectiv up)
Delay Times T 50-1, 50-2, 0.00 st0 60,0 crements 0.01 s)

50N-1, 50N-2 or o (does n
The set times are pure delay times.
Inherent Operating Pickup times without delay (T) or inrush stabili@/ith inrush stabilization add

Times 10 ms
50-1, 50-2, 50N-1, 50N-2

— Current = 2 x Pickup Value ox. 30 ms
— Current = 10x Pickup Value prox. 20 ms

Dropout Times
50-1, 50-2, 50N-1, 50N-2

approx. 40 ms

Dropout Dropout/Pickup (ratio) approx. 0.95 for I/ 2 0.3

Tolerances Pickup Current 50
50N-1, 50N-2
Delay Times T

2 % of setting value or 50 mA%)
1 % of setting value or 10 ms

Influencing Vari- Power supply
ables for Pickup 0.8 < Vpg/ 1<1.15 1%

Temperaturin range
1°F 0.06% /10° F

1%

rmaonic currents
0 10 % 3. Harmonic 1%
p to 10 % 5. Harmonic 1%

1Y For Iy = 1 A, divide all limits and increments by 5.

75J61 Manual 10-11
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10.3

Inverse-Time Overcurrent Protection (51 and 51N Elements)

Pickup and Time Pickup Current 51, 51N 0.50 A to 20.00 Al) (Increments 0.0 )
Multlph_er Ranges/ Time Multipliers for Ty TE 0.05st03.20s  (Increments 0.01 s
Resolutions pr TEP

Ip, Igp, IEC—Characteristics

Time Multiplier for 51, 51N D
ANSI characteristics

QO

or o (delay does not expire)

0.05sto0 15.00s (Increments 0.01 g)
or o (delay does not expire

Trip Time Charac-
teristics As Per IEC

NORMAL INVERSE (Type A)

VERY INVERESE (Type B)

EXTREMELY INV. (Type C)

LONG INVERSE (Type B)

The trip times for I/l %\ei

Pickup threshold

Dropout threshol

As per IEC 60255-3, Section 3.5.2 or BS 142 (See also Figure 1

t = 0.14
0.02

(1/1,) 1

{4

13.5

Ly [s]

>

entical to those for I/IID = 20.

or All Characteristics

trip time in seconds

setting value of the time multiplier
fault current

setting value of the pickup current

t
TP
|
|

p

approx. 1.10 - I,
approx. 1.05 - I, for 1/ly 2 0.3

Tolerances

X3

2 % of setting value, or 50 mA?)

5 % of reference (calculated) value + 2 %
current tolerance, respectively 30 ms

1%

Trip Ti p<20
Influencing Vari- Po Qdirect voltage in range
ables for Pickup 0. !/ Vps nominal < 1.15
ature in range
P F<3,mp S 131°F

quency in range
.95 < fify < 1.05

Harmonic currents
— Up to 10 % 3. Harmonic
— Up to 10 % 5. Harmonic

0.06% /10° F

1%

1%
1%

1 For Iy = 1 A, divide all limits and increments by 5.
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Eigure 10-1 Trip Characteristics of the Inverse-time Overcurrent Protection, as per IEC 60755-3 (phases and ground)
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Trip Time Charac-
teristics As Per
ANSI

As per ANSI/IEEE (see also Figures 10-2 and 10-3)

INVERSE

SHORT INVERSE

LONG INVERSE

MODERATELY INV.

VERY INVERSE

EXTREMELY INVERSE

1, £
t = 3—————+0.179660[D [
g

U  8.9341
ql/lp)2.0938 -1

2

O

t= 022098 0083 [s]
L1~ -1

_ 15.6143 @

t E(|/|p)—1$ oD [s]
O O

t= mﬁ@+ 0.02280[D [s]

0
+0.09820D [s]

2
1)° -1 0

U 564 0

\t = G—>"— +0.024340D [s]
/1% -1 O

DEFINITE INVER\Q

0 0
t = mﬂm.zlﬁggm [s]

ql/lp)1.5625 -1

For all Characteristics

t = Trip time in seconds

D = Setting value of the time multiplier
| = Fault Current

|

P = Setting value of the pickup current

Th imes for I/Ip > 20 are identical to those for I/Ip = 20.

approx. 1.10 - I,

® reshold

10-14
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Reset Time Charac-
teristic As Per ANSI

8.8 o
ANSI INVERSE tr Om [s]
eset ql/lp)2.0938_1|]
! O
ANSI SHORT INVERSE tReset B—-—0'1§2-~—-—3;169DED [s]
1)~ =10
L 4
o 12
ANSI LONG INVERSE tReset = @s]
qu/t
O
ANSI MODERATELY INV. tReset = ' 0D [s]
| -10
¢4.32 O
ANSI VERY INVERSE tRe O———0D [s]
Hir1,)"-10
U 582 O
ANSI EXTREMELY INV. treset = B————0D I[s]
\ i/1,)" -10
O O
ANSI DEFINITE (b tReset = o—08990 gy g

ql/lp)1.5625 —10

For all Characteristics

treseT = Reset time in seconds

D = Setting value of the time multiplier
| = Fault Current

Ip = Setting value of the pickup current

Dropout

r
%pout Threshold Iy, Igp

approx. [1.05 - I, setting value] for 1,/1y>0.3,
corresponds to approx. [0.95-pickup
threshold]

approx. [0.90 - I, setting value]

s
@ith Disk Emulation
ut/Pickup (ratio)

2 % of setting value or 50 mA?)

Dropout Time for 0.05< I/, < 0.90 5 % of reference (calculated) value + 2 %

current tolerance, respectively 30 ms

ToIerance@
Influencing Vari-

ables

Power Supply Direct Voltage in Range

0.8 < Vps/ Vps nominal < 1.15 1%

Temperature in Range

23°F <9, <131°F 0.06% /10° F

Frequency in Range

0.95 < f/fy < 1.05 1 %, referring to reference time

75J61 Manual
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1 For In = 1 A, divide all limits and increments by 5.
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Eigurei20-2 Trip Time Characteristics Of The Inverse-time Overcurrent Protection, As Per ANSI/IEEE (Phases, Ground)
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Figure 10-3 Trip Characteristics Of The Inverse-time Overcurrent Protection, As Per ANSI/IEEE (Phases And Ground)
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10.4 Dynamic Cold Load Pick—up Function (50c, 50Nc, 51Nc)

of Settings current protective elements (separate
phase andground settings)

Timed Changeover Controlled Elements Directional and non-directional time 000

Initiation Criteria Current Criteria“BkrClosed | MIN” or
Binary input controlled, for example,
52/b contact

Timing 3 time levels (TCBopeN Stop)
Current Control Current threshold “BKrClosed’l MIN”

(reset on current falling ,@ ow threshold:
monitoring with tim

Adjustment Rang- Current Control“BkrClosed | MIN” rements 0.05 A)!)

es/ Resolution ) (Increments 1 s)

Time Until Changeover  Tcg open
To Dynamic Settings

Period Dynamic T Active t@. =6 h) (Increments 1 s)
Settings are Effective

After a Reclosure

Fast Reset Time Tstop & 600 s (= 10 min) (Increments 1 s)

Currents and Time Delays
or Time Multipliers the directional and non-directional time

overcurrent protection

Dynamic Settings of Pickup &djustable within the same ranges 1)
@ and with the same increments 1) as

1Y For Iy = 1 A, divide allVimits%and increments by 5.
10.5 Inrush Restraint\&

L 4

C lements Al 50, 50N, 51, 51N, 67, and 67N Elements
Adjustment Rang- ion Factor [/l 10 % to 45 % (Increments 1 %)
es/ Resolution ecend Harmonic
Function Limits er Function Limit at least one phase current > 1.25 A)
Crossblock pper Function Limit, Adjustable 1.50 A to 125.00 Al)(Increments 0.05 A)1)
Crossblock S la 1 Ig ON/OFF

1 For In = 1 A, divide all limits and increments by 5.
10-18 7SJ61 Manual
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10.6 Sensitive Ground Fault Detection (50Ns, 51Ns)

Ground Fault Pick-
up

for All Types of
Ground Faults

Definite Time Characteristic

Pickup Current 50-Ns-1
Delay Time 50-Ns-1
Pickup Current 50-Ns-2
Delay Time 50-Ns-2

Inherent Pickup Time
Dropout/Pickup (ratio)

Measurement Tolerance
Operating Time Tolerance

User-defined Characteristic

Pickup Current 51 Ns
Time multiplier 51Ns
Pickup Threshold

Dropout Threshold

Measurement Tolefance

Operating Time Talerance in the
Linear Range

0.003 A to 1.500 A (increments 0.001 A)

0.00 st0 320.00 s (increments 0.01 s)
or o (ineffective)

0.003 A to 1.500,A (incréements 0.001 A)

0.00 s t0 320.00 s ‘(increments 0.01 s)
or o (ineffective)

<60 ms
approx. 0995 forlys = 50 mA

2 % of setting value or 1 mA
1 % of'setting value or 20 ms

User-specified characteristic (defined
by maximum of 20 pairs of current—
trip time values)

0.003 Ato 1.400 A (increments 0.001 A)

0.10 to 4.00
or « (ineffective)
approx. 1.10 - Iysp

(increments 0.01)

approx. 1.05 - Iygy, for Iysp > 50 mA

2 % of setting value or 1 mA

7% of reference value for 2 < I/lyg, < 20
+ 2% current tolerance, or 70 ms

Influencing Vari-
ables

Power suppiadirect voltage in range

0.8< Vps/ VPS nominal < 1.15

Temperatug in range
23%F 94, < 131°F

Fteguency in range
0.95 < f/fy £ 1.05

Harmonic currents
— Up to 10 % 3" Harmonic
— Up to 10 % 5™ Harmonic

1%

0.06% /10° F

1%

1%
1%

Note: For the purpose of high sensitivity, the linear range of the measuring input for
the sensitive ground fault acquisition is from 0.003 Ato 1.6 A. For currents greater than

1.6 A, this function drops out!

The set times are pure delay times for the definite time characteristic.

7SJ61 Manual
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10.7 Negative Sequence Protection (46)

O

Pickup and Time
Delay Ranges/
Resolutions

10.7.1 Definite—Time Elements (46-1 and 46-2) C)
Pickup Current 46-1 0.50 A to 15.00 A Y)(Increments 0.05 A) %)
or « (ineffective, no pickup) L 4
Pickup Current 46-2 0.50 A to 15.00 A 1)(Incre 05A)1)
or o (ineffective, no pi

Time Delays 46-1, 46-2 0.00st0 60.00s (I ents 0.01 s)
or o (does not expir
Functional Limits Lower Functional Limit at least one phase cufrent > 0.5 A%

Upper Functional Limit all phase cu 2790 AY
Inherent Operating Pickup Time approx. Q
Times Dropout Time approx
Dropout Dropout/Pickup (ratio) 46-1, 46-2 for 1,/Iy > 0.3
Tolerances Pickup Currents 46-1, 46-2 t value or 50 mA?)

Time Delays 10 ms

Influencing Vari-
ables for Pickup-
Pickup Currents

Power Supply DC voltage in range
0.8 < Vps/ Vps nominal < 1.15 %

Temperature in range
23°F <9, <131°F 0.06% /10° F

Frequency in range

0.95 < f/fy < 1.05 1%
Harmonic currents @

— Up to 10 % 3" Harm 1%

— Up to 10 %,5™ Harmonic 1%

YForiy= Q

10.7.2 Inverse-Time @n:'fs (46-TOC)

Pickup and Tim x Current 46-TOC 0.50 A to 10.00 Ab)(Increments 0.05 A)*)
Multiplier ime Multiplier Tizp 0.05s103.20s  (Increments 0.01 s)
EC) or oo (does not trip)
. Time Multiplier Di2p 0.50 st0 15.00 s (Increments 0.01 s)
(ANSI) or o (does not trip)
Functio its Lower Functional Limit at least one phase current > 0.5 A%
Upper Functional Limit all phase currents < 20 Al)

10-20
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Time Trip Charac- See also Figurel0-4

teristics As Per 0.14
IEC 60255—3 IEC NORMAL INVERSE t= ——5— My [s]
(I2/I2p) ' 1
IEC VERY INVERSE t=—232 [, s
(I2/I2p) -1 .
IEC EXTREMELY INVERSE t = 802 DT%
(I2/I2p) —1\
Where:
t trip time conds
for 1.1 < (I /| ) <20 Tizp se valugof the time multiplier
’ 22p) = Iy fi uence currents
I2p etti lue of the pickup current
Trip Time Charac- See Also Figure10-5
teristics As Per
ANSI
0 0
ANST INVERSE \ = — 2 0179660, [s]
K Hlp/15p)" -1 .
0 0
ANSI MODERATELY @ t = DL(?O:’)2+O.0228DEDI2p [s]
INVERSE Q Hlp/1pp) -1 0
0 O
ANSI VERY INVERS t= D%+0.0982DEDI2 [s]
,/1,)% -1 o P
_d 564 O
ANSI%EX REMELY t = O————— +0.024340(D,,, [s]
INVE E(IZ/IZP) -1 u

t trip time in seconds
Dipp  setting value of the time multiplier
1< (|2/|2p) <20 Iy negative sequence currents

I2p setting value of the pickup current

\The trip times for I5/1, = 20 are identical to those for I5/I,= 20.

Pickup Threshold approx. 1.10 - I,
Tolerances Pickup Current I,, 3% of set value or 50 mA
L 4 Time for 2 < 1,/1,, < 20 5% of reference (calculated) value + 2 %

current tolerance, or 30 ms

1Y For Iy = 1 A, divide all limits and increments by 5.
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Reset Time Charac-
teristics As Per
ANSI

0 0
ANSI INVERSE treset = O 8'280938 O3, 8] O
g o097 O
ANSI MODERATELY tReset = B—————0D 5, [s]
INVERSE (AP
L

0 0
ANSI VERY INVERSE tReset = D——ﬂz—z—-- ]
Q,/15,) —&

g
ANSI EXTREMELY tReset = B2 i2p [S]
INVERSE Q,/1,,)

Where: Q

tReset I in‘'seconds

D2 i e of the time multiplier
for 0.05 < (IZ/IZP) <0.90 eg sequence currents

ing value of the pickup current

Dropout IEC and ANSI (without Disk Emulatio 71.05 - Ipp Setting Value, which
rox. [0.95 - pickup threshold]
ANSI with Disk—Emulation approx. 0.90 - I, Setting Value
Tolerances Reset Current I, 2% of set value or 50 mA%)
Time for 0.05< I,/1,, < 0.9 5% of reference (calculated) value + 2 %

current tolerance, minimum 30 ms

Influencing Vari-
ables for Pickup

Power supply DC voltage insange
0.8 < Vps/ Vps nominal = 1%
Temperature in ra

Currents

23°F <9 mp £ 131°F 0.06% /10° F

Frequency in

0.95 < f/f 1%

Harmo 'ms

— Upto10% 3 4 Harmonic 1%

- 5 Harmonic 1%

x Iy = 1 A, divide all limits and increments by 5.
L 4

10-22 7SJ61 Manual

C53000-G1140-C118-1



Technical Data

100 RS 100 T
t[s] 0\ t[s] AN
\\ A\ \
f )Y N ) 1 A\
30 \ v (LTANEAN
0 \AN WAL\
WA I\ ANEAN
™~
10 L} \\\ I~ ~- T|2p 10 ||\\\ \\ \\ \\
\\ = O SO
5 TN = \RRENENSES
1\ \ 1\ AN \\ \\ A\ T
\NY i = v (\AVANE N N | T
\\\ = — 0.8 A ANN NIRRT N 32
NN - AVANE N S
~ N
A ., P AN NASR  N 16
N N . \ A N
\ N\ N b,
) - N ~N
05 — 0.2 0. AN i E N
N TS ' NN NN
0.3 ~ 3 NN N— 0.4
N I~ 0.1 \\ \\ .
0.2 N 0.2 N
N \\ — 0.2
0.1 I~— 0.05 01 \ -
“\ Ny
N_0.05 01
0.05 0.05 ~
1 2 3 5 7 10 20 1 2 3 5 10 20
Ioflpp —> Io/lp —>
0.14
IEC NORMAL INVERSE: t = —— 50— DTIZp [s] IECVERY INVERSE: t= ——]ﬁ—i——— DTIZp [s]
(|2/|2p) -1 (17155 -1
100 ey
t[s] LW VR WA
A\ \\
f \ N\
\ \ \\ \
20 “\\\ \\ \ t = Trip time in seconds
\\ \ \ T|2p= Setting value of the time multiplier
10 ‘1\‘\ ‘\\ \ \ \ N\ I» = Negative Sequence Current
5 \‘ \ \\ \\ \ \ Iop = Setting value of the pickup current
ATA A
INAR RN
AN N NN
ARV LAY
! \\ \ \\ \\ o T
'\ \ \ \‘_ 32
os 1 OORNNNN T 2
: N \\ N\ \\
\ —{ 1.6
0.3 XN\ N\
0.2 \\\\ \.— 0.8
0.1 N \\ =
A \ '
0.05 O NU.ILNULZ
1 S5 0 2!
|2/|2p —
[EGEXTREMELY INVERSE: t = ———S—O—Z—Drlzp [s]
(|2/|2p) -1

Eigure 10-4 Trip Time Characteristic Curves Of The Inverse-time Negative Sequence Element 46-TOC, per IEC 60255-3

7SJ61 Manual 10-23
C53000-G1140-C118-1



Technical Data

100 g 100
Y
tls] R UARY tis]
? \ \ A\ ?
30 I A NN 30
20 AN ol \\
\\ \\ \\ \
10 \\\ \\ \ \\ N 10 \\\\ \\
1\ \ \ NN\ \ NN
TTIOONNN 7N
1\ | NN
> TN N\ Dyzp [s] S (A WAN ~ Bl [s]
3 \ \ N S~ 15 3 W\ N N
\ NEHA N \\\ AN N~ 15
ANAN 21X 10
N\ N \ T~
\ S~
1 \ S 5 1 \\‘\\ ~ > 5
0.7 N 0.7 \ N =
0.5 \C - 0.5 N\
AN N 2
0.3 N Sy 0.3 AN =
0.2 — 1 0.2 1
N T
0.1 T~ 0.5 0.1 N ~— 05
0.07 0.07
0.05 0.05
1 2 3 5 10 20 1 2 3 s 10 20
I2/I2P — |2/|2P —_—
0 O O n|
ANSI INVERSE: t= 089341 4179660, [s] ANSI MBBERATELY INV.: t = 190103 502080 Is]
E(I B )20938_1 E 12p O 0.02 0-"12p
2" '2p [(Iz/lzp) -1 0O
100 gAY 100 R
t[s] T t[s] \‘\“\ \\ \\
} S LAY (I 1LV
\\\ \\\ N\
20 JIV VN 20 AN\
\\ \ \\ NN\
o WA\ 10 BANNAN
IR FEO N ———
1\ AAN \ \ [\ AN
1\ AN \ L VI A A\
5 JANINTN N 5 | W W WA VI WA
IMANAWAY VNN
BRARRR NN . 'SANNNAVAN
B RLRNENA Y 21 NN
A \ \\ \\ > -~ 15 \\ \ ‘\\ N \
\
l \\ \\ \\ \ = 10 l \\ \\ \ \\ \\\ D|2p [S]
\ N\ N, \ N\ N\ N\
\ \\ \‘ N\ \‘_ 15
AN N — 5 N\ \
05 ANEANSR 05 NN
0.3 N ™N 03 \ \\ \_ 10
N \‘ 2 . \\ \
0.2 \\ N 0.2 N\ X s
S~
0.1 \ 1 0.1 \‘\ \\ A\ ¥
1N NN
0.05 ~— 05 0.05 5\t
1 2 8 5 10 20 1 2 3 b 10 20
|2/|2p — |2/|2P —_—
2 3022 g H 564 5
ANSKVERYINVERSE: t = D——'——2——+0.098ZEED|ZP [s] ANSI EXTREMELY INV.: t = D———'—T——+O.02434EED|ZP [s]
E(lz/IZp) 1 g E'(|2/|2p) -1 0
Figurey10-5 Trip Time Characteristic Curves Of The Inverse-time Negative Sequence Element, 46-TOC, per ANSI
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10.8 Motor Starting Protection (48)

Setting Ranges/In-
crements

Motor Starting Current  lgrarTup 5.00 A to 80.00 A') (Increment
Pickup Threshold lvoTor START 3.00 A to 50.00 Al)(lncrements ')
Permissible Starting Time Tgrartue 1.0t0 180.0 s (Increments 0.1 s)

Permissible Locked Rotor Time T, ockeprotor 0.5 S 10 120.0 s (Increments’o.l s)
or o (step is ineffecti

Trip Time Charac-
teristic

Trip Time Characteristics d STARTU
for Iims > IMOTOR START

Where: ISTARTUPO"OK’" starting current setting.
lyms Actual current flowing.
IMOTOR STA Pickup threshold setting,
used to detect motor startup.

Trip time in seconds.

Dropout Ratio lrms/IMOTOR START approx. 0.95

Tolerance Pickup Threshold % of set value, or 50 mA®)
Time Delay \ 5% or 30 ms

Influencing Values Power supply DC voltage ( Xnge

for Pickup Thresh- 0.8 < Vps/ Vps nominal<. 1 1%

old

Temperature in ra
0.3% /10° F

23°F <9< 1
Frequency in range
0.95 < fify < 1.% 1%

Harmonics
- Upgo % 3" harmonic 1%
-Up harmonic 1%

%

75J61 Manual
C53000-G1140-C118-1
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Technical Data

10.9 Thermal Overload Protection (49)

Setting Ranges/
Resolutions

K-Factor per IEC 60255-8

Time Constant T

Thermal Alarm Oalarm/©@rrip
(© ALARM)

Current Overload | Alarm
Alarm (I ALARM)

Extension K-Factor k; - Factor

when Machine Stopped

Emergency Time

0.10 to 4.00 (Increments 0.
1.0 min to 999.9 min (Increments 0.1'mi
50% to 100% of the trip temperature rise

0.50 A to 20.00 AY) (Incre

1.0 to 10.0 relative to ime,constant
for the machine run ments 0.1)

O

(Increments 1%)
.05 A)Y

Trip Characteristic
Curve

10 s to 15000 sgncrements 1s)

See also FQ
Dlpre D2

Trip Characteristic Curve

for(I/k-1\) <8

Where:

{‘;\.

~kOU _
D__'__EF_]_ [min]
ko0

trip time in minutes
Temperature rise time constant
Load current

Pre-load current

Setting factor per VDE 0435
Part 3011 and IEC 60255-8,
(see also Figure 10-6)

Nominal current of the device

Dropout Relations

O/Byip

pre
k
< g IN
Drops out with ©pjarm

approx. 0.99
approx. 0.97

Tolerances

o/ eAlarm
11 Alarm L 2
Referring to Q

Thermal M larm times

2 % or50 mAL); 2 % class per IEC 60 255-8
3% or1sforl/(k-ly)>1.25;
3 % class per IEC 60 255-8

Influencing Vari- Po Tﬁy DC voltage (Vpc) in range
0

ables Referring to . ps/ Vps nominal < 1.15 1%
[l In] erature in ran
ge
23 SF< 9 mp < 131 °F 0.3% /10° F
equency in range
.95 < f/fy < 1.05 1%
L 4
1Y For Iy = 1 A, divide all limits and increments by 5.
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Figure 10-6 Trip Time Characteristic Curves For The Thermal Overload Protection (49)
7SJ61 Manual 10-27

C53000-G1140-C118-1



Technical Data

10.10 Start Inhibit for Motors (66/68)

Setting Ranges /
Resolutions

O

Starting Current Istart! IMotor nom 3.0t0 10.0 (Increments 0.
Relative to Nominal Motor Current

Nominal Motor Current  lyotor nom 1.0At0 6.0 A} (Increments 0.5 A)Y)
Maximum Permissible  Tgar max 3st0120s (Increments 1 §)
Starting Time

Temperature Tequa 0.0 min to 60.0 min V% 0.1 min)
Equalization Time

Maximum Permissible  num lto4 ents 1)

Number of Warm Starts

Difference between Neold = Nwarm
Cold and Warm Starts

Extension K-Factor for  kt-Factor
Cooling Simulations of
Rotor at Rest

1to02 Oncrements 1)
1to 10 Q (Increments 1)

Restarting Limit

o
xs

N\
O

-6 Moo ~t
TART ~— “~Rot.max.perm

NcoLp

<

@ ORestart Temperature limit below
\ which restarting is possible

ORot.max.permMaximum permissible motor
over-temperature (= 100 % in
operating measured value

eRot/ eRot trip)

Ncold Number of permissible
restarts from cold state

=1 A, divide all limits by 5.
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10.11 Breaker Failure Protection (50BF)

Pickup and Time
Delay Ranges/
Resolutions

Pickup of 50 Element BkrClosed | MIN

Time Delay TRIP-Timer

0.20 A t0 5.00 A 1) (Increments

0.06 st0 60.00 s (Increments
or o (no trip)

Initiating Time Pickup Times (protection initiates)
- For Internal Start

- Using Controls

- For External Start

Reset Time

L 4

included in time del

included in timeN

included in ti

approx. 25

Tolerances Pickup Current

Time Delay

or 50 mA?®)

Influencing Vari-

ables 0.8 < Vpsl VPS nominal S 1.15

Temperature in range
23°F<9,,<131°F

Frequency in range
0.95 < f/fy, < 1.05

Harmonics
- Up to 10% 3" harmonic
- Up to 10% 5" har

Power supply DC voltage (Vpc) in range

BkrClosed | MIN3% of Q
TRIP-Timer 1% c@

R
>

0

% /10° F

1%

1%
1%

N
O
Q>®

L 4

its by 5.

75J61 Manual
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10.12 Automatic Reclosing System (79M)

Number of Reclosures

For Phase Faults-Processing
79 Initiates: Selectable

For Ground Faults-Processing
79 Initiates: Selectable

Blocking of 79

50-1, 50-2, 51,

46-1, 46-2, 46-TOC, Binary Inputs ¢
50-1, 50-2, 51,

50N-1, 50N-2, 51N, \

Sensitive Ground Fault , 51Ns

Binary Inputs
Trip of protecti e ts for which
79 blocking i

Three-phas It detected by a
protecti nt.

0 to 9 (for both phase and ground)
Shots 1 to 4 individually adjustable

and after the reclosing cycle
(unsuccessful reclosing).

mand from the breaker failure
tion.

Qpening the circuit breaker without 79
itiation.

Safety Time until 79 ReaQ

Dead Times \d
(Sep_ara_ltc_e for phase a% ,

and individual for shol )
Extension of Dea‘i |ma

Maximum Inrﬁ I inary Input)
Reset TiN im or Time Restraint)
Close Duration

Del

A\ nal Functions

External CLOSE Command
0.01 sto 300.00 s
0.01 st0 320.00 s

(Increments 0.01 s)

(Increments 0.01 s)

Using binary input with time monitoring

0.01st0320.00 s (Increments 0.01 s)

0.50 st0 320.00 s (Increments 0.01 s)
0.01st032.00s
0.01 sto 320.00 s

(Increments 0.01 s)
(Increments 0.01 s)
Definitive Trip.

Coordination with other protective and
control devices.

Circuit breaker monitoring using, breaker
auxiliary contacts.

10-30
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10.13 Breaker Control

Number of Controlled Switching Depends on the number of bin %

Device (e.g. Circuit Breakers) inputs and outputs available

Interlocking Freely programmable interlocking

Messages (Feedback) Feedback messages; closed, apen,
intermediate position

Control Commands Single comman @mmand

Operating Command to 1,1pluslco contacts

Switching Device

Programmable Logic Controller PLC logic, g nput tool

Local Control Control.via control, assignment of
functi

Remote Control Using, communication interfaces
I

§ 4 (e.g. via modem)

Q
>
N
&

L 4

Q
o
&

L 4
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10.14 Additional Functions

Operational Mea-

sured Values — la, Ib, Ic

- Range
- Tolerance

— IG and 3'0
— Positive sequence current |,
— Negative sequence current I,

Operating Measured Values for
Thermal Overload Protection and
Motor Restart Blocking

- Range

- Tolerance

Operating Measured Values for
Sensitive Ground Fault Protection
= INs

- Range

- Tolerance

Operating Measured Values for Currents in A or kA primary; in A secondary,

or in % of Iyom 0
10% to 200% Inom

1% of measure value or 0.5 % of INO%

an@f INom

dary,

in A or kA primary; in
secondary

in A or kKA primary; i
or in % of lyom

in A or kA primary; in

secondary
OS/@s Trip

eL/eL Tri

09 w

5% ccuracy per IEC 60255-8

nd in % of lyom

xor KA primary and in mA secondary

mA to 1600 mA
% of measure value or 1 mA

Long-Term Mean Time Window

value Frequency of Updates
Long-Term Means of

— Currents 1a gmg, | 1€dmd» 11 dmd

15, 30 or 60 minutes

adjustable

in A (kA)

Min/Max Report Report of Measur

* gt

Reset O&an ual

i alues for Current

Reset

with date and time

Time of day adjustable (in minutes).
Time frame and starting time
adjustable (in days, 1 to 365 days, and ).

Using binary input
Using keypad
Using communication

I, Iy, Ie, 15 (pOSitive sequence)

Measured Value ur
Supervision

t Asymmetry

urrent Sum

Current Phase Sequence

Limit Value Monitor

10-32

Imax/Imin > | - balance factor, for | > | - bal-
ance limit. Factor and limit are adjustable.

| ig+ip*ictKy - in] | > 1 - sum
threshold value, adjustable.
kn = CTj ratio / CTppase ratio

Clockwise (ABC)/ counter-clockwise (ACB)

I, > Limit value 15 gmg™
I, > Limit value Ig gmg>
lc > Limit value I gmg™
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[, > Limit value |y ymg>
[ < Limit value 37-1

Trip Log)

Recording of indication of the last 8 power system faults

Time Stamping

Resolution for Event Log 1ms
(Operational Messages)

Recording of indication of the last 3 power system ground faults ‘ ’
L 4

Resolution for Trip Log (Fault Records) 1 ms

Time Deviation (Internal Clock) Maximum 0.01% %
Buffer Battery Lithium Battery, , type CR 1/2 AA
Self-dischargi >'5 years
Message “Fail vy if
battery chargeni
Waveform Capture Maxi records saved

tained by buffer

b ase of loss of power supply

Recording Time
ent and post-event recording
memory time adjustable

Statistics (Circuit
Breaker)

Sampling Rate for 50 Hz sample/1.25 ms (16 sam/cyc)
Sampling Rate for 60 Hz K\ 1 sample/1.04 ms (16 sam/cyc)

Saved Number of Trips Up to 9 digits

Accumulated Interrupted re Up to 4 digits (kA) per pole

Operating Hours
Counter

Operating Hours Ral
Criterion to Cou

Up to 7 digits
Current exceeds an adjustable current
threshold (BkrClosed | MIN)

Trip Circuit Monitor
(74TC)

With one or two binary inputs.

Commissioning
Start-up Aids

asured Values

Operati
Cikcui r / Switching Device Test
Cr Test Measurement Report

Phase%%\@eld Check
ak

Clock

75J61 Manual
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10.15 Dimensions

Panel and Cubical
Installation

1.16 6.77 1.34 1.16 6.77

-4

1/ Mounting plate }/ Mounting plate
A A

A I A

~ ‘—a ~ ‘—c
< © < ©
= o =} o
— — —

0.08

y
A
o
o
[¢3)
o o o @

0

l / O o o
1.34
Side view (with threaded terminals) Side view iq&in terminals) Rear view

5_75+0.08
‘ ‘ ¢ N | > \Q
0.2 diameter @
3|3
Sle S
S| 3 \
S| & K
0.24 diamete
1 Y ;
\
S|0.52 *
o
0.29 518*

Dimensions in inches
Panal cut out

L 4

Figure 1 ensional Drawing Of A 7SJ61 For Panel Flush Mounting Or Cubicle Mounting (Housing Style 7XP2030-
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Panel Mounting
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"~ ser |04 10.24
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Figure 10-8 Dimensional Drawing Of A 7S‘®nel Mounting
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This appendix is primarily a reference for the experienced use ction provides
ordering information for the models of 7SJ61. General diag indicating the termi-
nal connections of the 7SJ61 models are included. Followi e general diagrams are
diagrams that show the proper connections of the devicet ary equipment in
many typical power system configurations. Tables wit gs and all information

available in a 7SJ61 equipped with all options are provide@s Default settings are also

given. Q
r
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A3 Connection Examples A-13
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A5 Interoperability Li A-23
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A.1  Ordering Information and Accessories

SIPROTEC 4 Time-Overcurrent Protection With Controls

Number of Binary Inputs and Outputs

3 Binary Inputs, 4 Binary outputs, 1 Live Status Contact
8 Binary Inputs, 8 Binary Outputs, 1 Live Status Contact
11 Binary Inputs, 6 Binary Outputs, 1 Live Status Contact

6 7 8 9 10 1112

OrderNo. 7SJ61[ [ |-[ [T 1 [ ]-

N P O —Pp

Nominal Current
IN=1A
IN=5A

[

Power Supply, Binary Inputs Pickup Threshold Setting
24 to 48 VDC, Binary Input Threshold17 VDC

60 to 125 VDC, Binary Input Threshold17 VDC

110 to 250 VDC, 115 VAC, Binary Input Threshold 73 VDC
220 to 250 VDC, 230 VAC, Binary Input Threshold 73 VDC

o a

Construction
Surface-mounting case for panel, 2 tier terminals top/bottom

Flush-mounting case for panel/cubicle, plug-in terminals (2/3 pin connector)

Region-Specific Default/Language Setting and Function Versions

Region DE, 50 Hz, IEC, Language German (Language cannot be
Region World, 50/60 Hz, IEC/ANSI, Language English (Languag
Region US, 60 Hz, ANSI, Language Americal English (Langua

Flush-mounting case for panel/cubicle, screw-type terminals (ring lugs) @ E
a

Region DE, 50 Hz, IEC, Language German (Language can be changed)

Region World, 50/60 Hz, IEC/ANSI, Language English (Language can be

Region US, 60 Hz, ANSI, Language American English (Language can bgch
ot

anged)

TZ2Z20 W >

System Interfaces - Rear Ports

No system interface
IEC-Protocol, RS232 (EIA-232)
IEC-Protocol, RS485 (EIA-485)

IEC-Protocol, Optical, 820 nm, ST-Connector
Profibus FMS Slave, RS485 *
Profibus FMS Slave, Optical, Single Ring, ST- n r

Profibus FMS Slave, Optical, Double Rin nector?

A

DIGSI 4/Modem Interface-Rear Port
No rear DIGSI V4 Interface

RS232

RS485

Optical 820 nm, ST-Conne

w N P O

Fault Recording/Meal i Metering
Fault Recording
Fault Recording, mean /max values

1 not available if “B” is in position 9.

4

See Page A-3

IA A

13 14.15 16

A

75J61 Manual
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6 7 8 9 10 11 12 13 14 1
SIPROTEC 4 Time-Overcurrent Protection with Controls orderNo. 7sJei| [ |-[ T 11 1]-

Functionality/Accessories

Time-overcurrent protection phase 50-1, 50-2, 51 and A
Time-overcurrent protection ground 50N-1, 50N-2, 51N

Controls F A
Time-overcurrent protection phase 50-1, 50-2, 51 and

Time-overcurrent protection ground 50N-1, 50N-2, 51N,

Overload protection (with 2 time constants) 49,

Negative sequence protection 46-1, 46-2, 46-TOC,

Circuit breaker failure protection,

Trip circuit monitoring 74

4
Inrush stabilization @
Cold-load pickup (Dynamic setting changes) 50c-1, 50c-2, 50Nc-1, 50Nc-2, 51Nc

Lockout 86

Controls

Time-overcurrent protection phase 50-1, 50-2, 51,
Sensitive ground fault protection 64, 50Ns, 51Ns
Overload protection (with 2 time constants) 49,
Negative sequence protection 46-1, 46-2, 46-TOC,
Circuit breaker failure protection,

Trip circuit monitoring 74

Inrush stabilization

Cold-load pickup (Dynamic setting changes) 50c-1, 50c-2, 50Nc-1, 5
Lockout 86

Controls

Time-overcurrent protection phase 50-1, 50-2, 51 and
Time-overcurrent protection ground 50N-1, 50N-2, 51
Overload protection (with 2 time constants) 49,

Negative sequence protection 46-1, 46-2, 46-TOC,

Circuit breaker failure protection,

Trip circuit monitoring 74

Inrush stabilization

Cold-load pickup (Dynamic setting changes)/50c-1, -2, 50Nc-1, 50Nc-2, 51Nc

Lockout 86 \

Undercurrent monitoring 37-1

L J
Motor starting time supervision 4
Motor start inhibit (66/68)
Automatic Reclosing (79)
No 79
With 79 %

7SJ61 Manual A-3
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A.1.1 Accessories

Terminal Block Co-
vering Caps

Covering cap for terminal block type

Order No.

18 terminal voltage, 12 terminal current block

C73334-A1-C31-1

12 terminal voltage, 8 terminal current block

C73334-A1-C32-1

Short Circuit Links

Short circuit links for terminal type

OrdergNo:

Voltage terminal, 18 terminal, or 12 terminal

C73334-A1-C34-1

Current terminal,12 terminal, or 8 terminal

£73334:A1-C33-1

Femal Plug

Connector Type

Order No.

2 pin C73334-A1-C35-1

3 pin C73334-A1-C36-1
Mounting Rail for
19"-Racks

Name Order No.

Angle Strip (Mounting Rail) C73165-A63-C200-2
Battery

Lithium-Battery 3 V/IT'AhNLype CR 1/2 AA Order No

VARTA 6127 501 501

SONNENSEHEIN 1110 150 301
Interface Cable An interface ‘€able is necessary for communication between the SIPROTEC device

and.a;PCmRequirements for the computer are Windows 95 or Windows NT4 and the

opérating software DIGSI® 4.

Interface cable between PC or SIPROTEC device

Order No.

Cable with 9-pin male/female connections

7XV5100-4

Operating Software  Software for setting and operating SIPROTEC® 4 devices

DIGSI® 4
Operating Software DIGSI® 4 Order No.
DIGSI® 4, basic version with license for 10 7XS5400-0AA00
computers
DIGSI® 4, complete version with all option packages | 7XS5402-0AA0
A-4 7SJ61 Manual
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Graphical Analysis
Program DIGRA

Display Editor

Graphic Tools

DIGSI REMOTE 4

SIMATIC CFC 4

7SJ61 Manual
C53000-G1140-C118-1

Software for graphical visualization, analysis, and evaluation of fault data. Option pak-
kage of the complete version of DIGSI® 4

Graphical analysis program DIGRA® Order No.
Full version with license for 10 PCs 7XS5410-0AA0

Software for creating basic and power system control pictures. Option package
of the complete version of DIGSI® 4

Display Editor 4 Q@rdeniNo.

Full version with license for 10 PCs 7XS5420-0AA0

Graphical Software to aid in the setting of characteristicCteurves and provide zone dia-
grams for overcurrent and distance protective devices. Option package of the com-
plete version of DIGSI® 4.

Graphic Tools 4 Order No.

Full version with license for 10 PCs 7XS5430-0AA0

Software for remotely operating pfoteetivesdevices via a modem (and possibly a star
connector) using DIGSI® 4. (Option package of the complete version of DIGSI® 4.

DIGSI REMOTE 4 Order No.

Full version with license for10. PCs 7XS5440-2AA0

Graphical based saftware for configuration of control interlocking conditions or crea-
ting additional logic fum€tions in SIPROTEC 4 devices. Option package for the com-
plete version of DIGSI®%

SIMATIC CFC 4 Order No.

Full versionrwithYieense for 10 PCs 7XS5450-0AA0

A-5
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A.2 Elementary Diagrams

A.2.1 Panel Flush Mounting or Cubicle Mounting O

7SJ6100-[D/E

Q1 * la
2]
Q3 g V] 1b
Q4

Q5 * Ic
Q6

| |
| |
| |
| |
, \ |
>Block 50-2,>Block 50N-2 F14 E@ BI1 \ :

%Status

>Reset LED FIS[ Bl
F16 [
Contact =«

>Light on Fi7 ' m
—+ |

F18 | Power (:)+—||:| F1

@ Supply = N\ LR
QO Y
Rear SCADA "

K\ Port g O B
! |

Rear Service
\ Port 8 C

| |

| Time ! A
| Synchronization |

| |

| |

| |

|

|

Front PC Port

Assignment of Pins of Interfaces, refer
to Table 8-7 and 8-8 in Subsection 8.2.1

Interference pression
capacitors at the

Ground at Back | L=+
Ceramic;4.7 nF, 250 V L Wall of Housing N

relay contacts,

Figure A- nnection Diagram For 7SJ61003-[D/E (Panel Flush Mounted or Cubicle Mounted)

A-6 7SJ61 Manual
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7SJ6110-[D/E

_____________ 1

—— 1] ,
501 F6 52

Q1 A
e
Q3 * Ib
Q4g::ﬁ

Q5 * Ic
Q6

Q7 * 3l
ng:ﬁ °

>Block 50-2,>Block 50N-2 F14 D@ BI1
FISL_TrEs B2

>Reset LED

>Light on

>52-b, 52 Breaker
>52-a, 52 Breaker

Interference
capacitors at
relay contac

Ceral K
Figure A-2 @

L 4

75J61 Manual
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\
£
Q.

Fie [

F17 E'}W\ BI3
F18

|
ROl e

%ower =
upply -
' 15

1 F7

———+{IF8
BOZ—E T 1F9

Relay TR

52 Breaker,
79 Close

BO3 ———+1{_]F10 52 greaker,

BO4

BO5
BO6

BO7

B
. —— F3
e S
\ T RS

Edn79 Close

1
R2
R3
R4
R6
R5

Rear SCADA
Port

Rear Service
Port

Time
Synchronization

Front PC Port

Ground at Back
Wall of Housing

Assignment of Pins of Interfaces, refer to
Table 8-7 and 8-8 in Subsection 8.2.1

iagram For 7SJ6110-[D/E (Panel Flush Mounted or Cubicle Mounted)

Measurement
3 Supervision

Relay PICKUP
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7SJ612[+-D/E

P 1 O
52 Breaker,

e +t P
BO1
Q2 L+ [ F7 RelayTRI
Q3 * b ——+{_1F8 52 Breaker,
Q4 g::il BO2 T+ 7 1F9 79Close .
Q5 * Ic 8O3 —+1__1F10 52 Breaker,
Q6 e ]F11 se
Q7 . 31, BO4 — 1 urement
Q8 pervision
|
| BO5 -
|
4
BO7
| RS Relay PICKUP
|
|

>Block 50-2,>Block 50N-2 F14 D@ BI1 %

>Reset LED F15 I:'_F BI2 e F3
F16[ Cont ] Eg
F17
>Light on F1s F@\\K BI3 K .
| P r (~)—||:| F1
>52-b, 52 Breaker R9 Bl4 = _—||:| F2

Rear Service
Port

|
>52—a, 52 Breaker R10 Eiv B 9
R11 :'Jr ear SCADA | g‘g .
- Port O
R12 [ .
R8 [}
R2 [ }—H
R6 [

Time
Synchronization

Front PC Port

Interference suppression |

capacitors at the @ Ground at Back g@ =
relay contacts, ;

Ceramic, 4.7 nF, \ Wall of Housmg g

Figure A-3 Connecti agram For 7SJ61203-[D/E (Panel Flush Mounted or Cubicle Mounted)

Assignment of Pins of Interfaces, refer to
Table 8-7 and 8-8 in Subsection 8.2.1

A-8 7SJ61 Manual
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A.2.2 Panel Surface Mounting

7SJ6100+-(B O

15 . {126 52 Breaker
| 3
30 g::ﬁ a BO1 Relay TRIP
14 .
g V7 1b
o BO2
13 .
Ic
o8 g j BO3

52 Breaker,

79 Close
12 *
3l Measurement
27 g:;i, 0 BO4 Supervision
| |
| |
| |
| |
| |
| |
>Block 50-2, >Block 50N-2 58 BI1 \ |
>Reset LED 42 |—|—_ BI2 e Stat —i—’_l:| 52
ve Status T ]
@Contact = gi
R
>Light on 3 —+ |
Power (~)—||:| L+ (V+)
Supply - N1 JL-(v>)

| Assignment of Pins
Front PC Port of Interfacg, refer to
ﬂ—D Table 8-7 in Sub-
section 8.2.1

Ground at Side =
Wall of Housing

L 4
Figu -4 Connection Diagram For 7SJ61003-[B (Panel Surface Mounted)

The connections for additional serial interfaces are taken from Figure A-7.

7SJ61 Manual A-9
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7SJ611+[B

>Block 50-2, >Block 50N-2
>Reset LED

>Light on

>52-b, 52 Breaker
>52-a, 52 Breaker

Interference suppressio

Figure A-5 Connection

_______ B

{26
BOl—E 25

19
BOZ—E 24

BO4 <

BO5
BO6

BO7
BO8

O

52 Breakg
Relay TRI

52 Breaker,
79 Close®

Boz L L35 %gaker,

Se

asurement
upervision

Relay PICKUP

S8 | BI1

B2

Front PC Port

m For 7SJ61103-[B (Panel Surface Mounted)

Ground at Side

capacitors at the
relay contacts,
Ceramic, 4.7 250 Lo =

Wall of Housing

Assignment of Pins
of Interface, refer to
Table 8-7 in Sub-
section 8.2.1

®  The connections for additional serial interfaces are taken from Figure A-7.

75J61 Manual
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7SJ6120+[B

O

Y sorE 7 Qg

15 : ——+1 126 52 Byeaker
la BO1 )
3ogjj R S P Relay TRIP

14 e 9
Ib — 52
29 g:;i, BO2 24 79 Close

reaker,

13 *
Ic 52 Breaker,
28 g BO3

79 Close
12 ) 3lg BO4 3 Measurement
27 48 Supervision
32
BOS5
47

|
|
| s
BO
| 46 Relay PICKUP
|
|

|
|
>Block 50-2,>Block 50N-2 58 BI1 @

>Reset LED 51
tus
% ct {135
13 —++{__150
>Light on —+ |
ower (:)—ll:l L+ (V+)
>52-b, 52 Breaker Supply = N1 JL=(V5)

>52-a, 52 Breaker

Assignment of Pins

Front PC Port | of Interface, refer to
Table 8-7 in Sub-
|
|
. |
Ground at Side |

section 8.2.1
Interference s sion
capacit &
relay gontact .
Cerafnic, 47 nF 250 V . Wall of Housing

The connections for additional serial interfaces are taken from Figure A-7.
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7SJ610/1/20-[B

Figure A-7  Conn

Rear SCADA
Port

Optical

or

Rear Service
Port

@Q’

gram For 7SJ610/1/2(3-[B (Panel Surface Mounted)

L 4

Electrical

Optical

A0t
/7

=

i=

48: 0

Channel B

Profibus

RS232|R %
cis_|B

o o1 b
nlE ke
zlala
O

~

=

W,
>

Channel C
RS232|RS485
CTS B
RTS _
21 GND |GND
22 TxD |A
23 RxD |-
17 IN12V
2 COMMON
18 IN5V
3 IN24V
1  Shield

75J61 Manual
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A.3 Connection Examples
f_ Panel Surface Mounted
4
15| Q1
|
14, Q3|
J 13| Q5]
144 B
I|| 1 1 1 12‘ Q7.
| S
YVYY L _7se
A B C
Figure A-8  Current connections to three,c t transformers with a starpoint connection for
ground current(Grounded-W onnection with residual 31, Neutral Current), nor-
mal circuit layout — a( for all networks.
- Panel Surface Mounted
I I Flush-mounted/Cubicle i
I |_ ''''''' —I |
15| Q1L la 'Q2 |30
T |
14, Q3| Ib |Q4 \ 29
13! Qs| lc | Q6 !28
12| Q7, 3lo Q8 ‘27
1 |_ _______ _I 1
[ 7861 N
\@ A B C
Figure A-9  Current connections to two current transformers - only for ungrounded or com-
pensated networks.
4
7SJ61 Manual A-13
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/ - / Panel Surface Mounted
r Flush-mounted/Cubicle 1
1 |— - - - — - — - —l 1
15| Q1. la Q2 |30
[ [

14, Q3| Ib |Q4 , 29 P

| ] sles o jeis
144 5 "D

1
‘-“l Important! Cable shield grou

Note: Change of Address 0
Input !

ing changes polarity of 3l Current

Figure A-10 Current connections to three nsformers and a core balance neutral

current transformer for groundc - preferred for effectively or low-resistive
grounded networks

Pa@elﬂrfa_ce&uqted_ o
Flush-mounted/Cubicle 1
1 I_ ''''''' —I 1
15| Q1. la Q2 |30
I |
14 , Q3| Ib |Q4 ., 29
13| Q5] lc |Q6 |28
I T T I
27 | Qs, Ins ,Q7 | 12
1 I_ _______ _I 1
! Lorset T
] I
1 ||I
1
1
I [
. ‘-||' Important! Cable shield grounding must be done on the cable side!
Note: Change of Address 0201 setting changes polarity of Iyg Current
Input !

Figure A-11 Current connections to two current transformers and a core balance neutral cur-
rent transformer for sensitive ground fault detection - only for ungrounded or
compensated networks

A-14 7SJ61 Manual
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/ f_ / Panel Surface Mounted :
r Flush-mounted/Cubicle
' r
15| Q1.
I
14, Q3| r's
J 13| Q5]
[ f '
I|I g"lg"lgl 27| Q8,
I L
L 7S
Al B cC
N A
= i
%- .
1
1
‘-“' Important! Cable shi n ust be done on the cable side!
Note: Change of A 201 setting changes polarity of Iyg Current
Input !
Figure A-12 Current connections t rrent transformers - core balance neutral current
transformers for sensi d fault detection
L 4 \< ,
4
7SJ61 Manual A-15
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A.4

Settings

NOTE: The following table lists all data which are available in the maximum complement of the device. Depen-=
dent on the ordered model, only those data may be present which are valid for the individual version.

Addr. Setting Title Setting Options Default Setting Comments
201 | CT Starpoint towards Line towards Line CT Starpoint
towards Busbar
204 | CT PRIMARY 10..50000 A 100 A CT Rated Primary/Current
205 | CT SECONDARY 1A 5A CT Rated Secondary.Current
5A
207 |CTN/CTPh 0.010..1.000 1.000 Neutral CJmever Phase CT Ratio
208 | CT Ns/CT Ph 0.001..5.000 1.000 Neutral Cli(sens.) over Phase CT Ratio
209 | PHASE SEQ. ABC ABC PhaSe Seguence
ACB
210 | TMin TRIP CMD 0.01..32.00 sec 0.15 sec Minimum TRIP Command Duration
211 | TMax CLOSE CMD 0.01..32.00 sec 1.00 sec Maximum Close Command Duration
212 | BkrClosed | MIN 020..5.00 A 0.20 A Closed Breaker Min. Current Threshold
214 | Rated Frequency 50 Hz 60 Hz Rated Frequency
60 Hz
302 | CHANGE Group A Group A Change to Another Setting Group
Group B
Group C
Group D
Binary Input
IEC60870-5-103
401 | WAVEFORMTRIGGER| Save with Picktip Save with Pickup Waveform Capture
Save with TRIP
Start with TRIP
402 | WAVEFORM DATA Fault event Fault event Scope of Waveform Data
Power,System fault
403 | MAX. LENGTH 0430..5,00sec 1.00 sec Max. length of a Waveform Capture
Record
404 | PRE. TRIG. TIME 0.05..0.50 sec 0.10 sec Captured Waveform Prior to Trigger
405 | POST REC. TAME 0705..0.50 sec 0.10 sec Captured Waveform after Event
406 | Binin CAPETIME 0.10..5.00 sec 0.50 sec Capture Time via Binary Input
1102 | | PRIMARY OPR: 10..50000 A 100 A Primary Operating Current
1107 | I MOTOR START 3.00..50.00 A 12.50 A Motor Start Current (Block 49, Start 48)
1201 | FCT 50/51 ON ON 50, 51 Phase Time Overcurrent
OFF
1202 | 50:2"RICKUP 0.50..175.00 A 10.00 A 50-2 Pickup
12034, 50-2’DELAY 0.00..60.00 sec 0.00 sec 50-2 Time Delay
1204 950-1 PICKUP 0.50..175.00 A 5.00 A 50-1 Pickup
A-16 7SJ61 Manual
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Inverse

Short Inverse

Long Inverse
Moderately Inverse
Extremely Inverse
Definite Inverse

Addr. Setting Title Setting Options Default Setting Comments
1205 | 50-1 DELAY 0.00..60.00 sec 0.50 sec 50-1 Time Delay
1207 | 51 PICKUP 0.50..20.00 A 5.00 A 51 Pickup
1208 | 51 TIME DIAL 0.05..3.20 sec 0.50 sec 51 Time Dial (IEC) ( ’
1209 | 51 TIME DIAL 0.50..15.00 5.00 51 Time Dial (ANSI)
1210 | 51 Drop-out Instantaneous Disk Emulation Drop-out characteristic ¢
Disk Emulation
1211 | 51 IEC CURVE Normal Inverse Normal Inverse IEC Curve
Very Inverse
Extremely Inverse
Long Inverse
1212 | 51 ANSI CURVE Very Inverse Very Inverse ANSI C
Inverse
Short Inverse
Long Inverse
Moderately Inverse
Extremely Inverse
Definite Inverse
1213 | MANUAL CLOSE 50-2 instantaneously | 50-2 instantal anual Close Mode
50 -1 instantaneously| ously
51 instantaneously
Inactive
1214 | 50-2 active Always Alw 50-2 active
with 79 active
1230 | 51/51N 51/51N
1231 | MofPU Res T/Tp Multiple of Pickup <-> T/Tp
1301 | FCT 50N/51N ON ON 50N, 51N Ground Time Overcurrent
OFF
1302 | 50N-2 PICKUP 0.25..175.00 250 A 50N-2 Pickup
1303 | 50N-2 DELAY 0.00..60.00 0.10 sec 50N-2 Time Delay
1304 | 50N-1 PICKUP A 1.00 A 50N-1 Pickup
1305 | 50N-1 DELAY 0 sec 0.50 sec 50N-1 Time Delay
1307 | 51N PICKUP 20.00 A 1.00 A 51N Pickup
1308 | 51N TIME DIAL ‘ 205..3.20 sec 0.20 sec 51N Time Dial (IEC)
1309 | 51N TIME DIA .50..15.00 5.00 51N Time Dial (ANSI)
1310 |5INRE Instantaneous Disk Emulation Drop-Out Characteristic
Disk Emulation
1311 |51 R Normal Inverse Normal Inverse IEC Curve
Very Inverse
Extremely Inverse
Long Inverse
1312 | 51N ANSI CURVE Very Inverse Very Inverse ANSI Curve

75J61 Manual
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Addr. Setting Title Setting Options Default Setting Comments
1313 | MANUALCLOSE- 50N-2 instantane- 50N-2 instantane- | Manual Close Mode
MODE ously ously
50N-1 instantane-
ously
51N instantaneously
Inactive
1314 | 50N-2 active Always Always 50N-2 active
with 79 Active
1330 | 50N/51N 50N/51N
1331 | MofPU Res T/TEp Multiple of Pickup <. T/TEp
1701 | COLDLOAD PICKUP | OFF OFF Cold-Load-Pickup Function
ON
1702 | Start Condition No Current No Current Start Condition
Breaker Contact
1703 | CB Open Time 0..21600 sec 3600 sec Circuit Breaker OPEN Time
1704 | Active Time 1..21600 sec 3600 sec Active Time
1705 | Stop Time 1..600 sec 600 sec Stop Time
1801 | 50c-2 PICKUP 0.50..175.00 A 50.00 A 50¢-2 Pickup
1802 | 50c-2 DELAY 0.00..60.00 sec 0.00 sec 50c-2 Time Delay
1803 | 50c-1 PICKUP 0.50..175.00 A 10.00 A 50c-1 Pickup
1804 | 50c-1 DELAY 0.00..60.00 sec 0.30 sec 50c-1 Time Delay
1805 | 51c PICKUP 0.50..20.00 A 7.50,A 51c Pickup
1806 | 51c TIME DIAL 0.05..3.20 sec 0.505€ec 51c Time dial (IEC)
1807 | 51c TIME DIAL 0.50..15.00 5.00 51c Time dial (ANSI)
1901 | 50Nc-2 PICKUP 0.25..175.00 A 35:00 A 50Nc-2 Pickup
1902 | 50Nc-2 DELAY 0.00..60.00 sec 0/00 sec 50Nc-2 Time Delay
1903 | 50Nc-1 PICKUP 0.25..175.00/A 7.50 A 50Nc-1 Pickup
1904 | 50Nc-1 DELAY 0.00..60,00'sec 0.30 sec 50Nc-1 Time Delay
1905 | 51Nc PICKUP 0.50:.20.00.A 5.00 A 51Nc Pickup
1906 | 51Nc T-DIAL 0.05%.3.2Q8ec 0.50 sec 51Nc Time Dial (IEC)
1907 | 51Nc T-DIAL 0'50..15.00 5.00 51Nc Time Dial (ANSI)
2201 | INRUSH REST. OFRF OFF Inrush Restraint
ON
2202 | 2nd HARMQNIC 10..45 % 15% 2nd. harmonic in % of fundamental
2203 | CROSS BLOEK NO NO Cross Block
YES
2204 | CROSS BLK TIMER 0.00..180.00 sec 0.00 sec Cross Block Time
2205 | | Max 1.50..125.00 A 37.50 A Maximum Current for Inrush Restraint
3101 | Sens.'Gnd Fault OFF OFF Sensitive Ground Fault
ON
Alarm Only
3102%CT Err. 11 0.003..1.600 A 0.050 A Current 11 for CT Angle Error
A-18 7SJ61 Manual
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Addr. Setting Title Setting Options Default Setting Comments
3103 | CT Err. F1 0.0.5.0° 0.0° CT Angle Error at 11
3104 | CT Err. 12 0.003..1.600 A 1.000 A Current 12 for CT Angle Error O
3105 | CT Err. F2 0.0.5.0° 0.0° CT Angle Error at 12 ( ’
3113 | 50Ns-2 PICKUP 0.003..1.500 A 0.300 A 50Ns-2 Pickup
3114 | 50Ns-2 DELAY 0.00..320.00 sec 1.00 sec 50Ns-2 Time Delay ®
3117 | 50Ns-1 PICKUP 0.003..1.500 A 0.100 A 50Ns-1 Pickup
3118 | 50Ns-1 DELAY 0.00..320.00 sec 2.00 sec 50Ns-1 Time
3119 | 51Ns PICKUP 0.003..1.400 A 0.100 A 51Ns Picku
3120 | 51Ns TIME DIAL 0.10..4.00 sec 1.00 sec 51Ns Time Di
3131 | M.of PU TD Multiples o Time-Dial
4001 | FCT 46 OFF OFF al equence Protection
ON
4002 | 46-1 PICKUP 0.50..15.00 A 0.50 A ickup
4003 | 46-1 DELAY 0.00..60.00 sec 1.50 sec Time Delay
4004 | 46-2 PICKUP 0.50.15.00 A 250 A 462 Pickup
4005 | 46-2 DELAY 0.00..60.00 sec 1.50 sec 46-2 Time Delay
4006 | 46 IEC CURVE Normal Inverse Extrem IEC Curve
Very Inverse
Extremely Inverse
4007 | 46 ANSI CURVE Extremely Inverse X Inverse | ANSI Curve
Inverse
Moderately In
Very Invers
4008 | 46-TOC PICKUP 0.50..10.00 A 450 A 46-TOC Pickup
4009 | 46-TOC TIMEDIAL 0.50..15.0 5.00 46-TOC Time Dial
4010 | 46-TOC TIMEDIAL 0.05 0.50 sec 46-TOC Time Dial
4011 | 46-TOC RESET Instantaneous 46-TOC Drop Out
k lation
4101 | FCT 48/66 OFF 48 / 66 Motor (Startup Monitor/Counter)
4102 | STARTUP CURR 00..80.00 A 25.00 A Startup Current
4103 | STARTUP TI 1.0..180.0 sec 10.0 sec Startup Time
4104 | LOCK 0.5..120.0 sec 2.0 sec Permissible Locked Rotor Time
4201 | FC49 OFF OFF 49 Thermal overload protection
ON
Alarm Only
4202 | 49 K-FACTOR 0.10..4.00 1.10 49 K-Factor
4203, | TIME CONSTANT 1.0..999.9 min 100.0 min Time Constant
9 © ALARM 50..100 % 90 % 49 Thermal Alarm Stage
| ALARM 0.50..20.00 A 5.00 A Current Overload Alarm Setpoint
Kt-FACTOR 1.0..10.0 1.0 Kt-FACTOR when motor stops
T EMERGENCY 10..15000 sec 100 sec Emergency time
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Addr. Setting Title Setting Options Default Setting Comments
4301 | FCT 66 OFF OFF 66 Startup Counter for Motors
ON
4302 | IStart/IMOTnom 3.0..10.0 4.5 | Start/ | Motor nominal
4303 | T START MAX 3..120 sec 10 sec Maximum Permissible Starting Time
4304 | T Equal 0.0..60.0 min 1.0 min Temperature Equalizaton Time
4305 | | MOTOR NOMINAL 1.0..6.0A 50A Rated Motor Current
4306 | MAX.WARM STARTS | 1.4 2 Maximum Number of Warm4Starts
4307 | #COLD-#WARM 1.2 1 Number of Cold Starts - Warm Starts
4308 | kt-FACTOR 1..10 2 Kt-Factor at Stop
7001 | FCT 50BF OFF OFF 50BF Breaker Failure‘Protection
ON
7004 | Chk BRK CONTACT OFF OFF Check Bréaker, contacts
ON
7005 | TRIP-Timer 0.06..60.00 sec 0.25 sec TRIP-Timer
7101 | FCT 79 OFF OFF 79, Auto-Reclose Function
ON
7103 | BLK MAN. CLOSE NO NO Block Manual close
YES
7105 | TIME RESTRAINT 0.50..320.00 sec 3.00 sec 79 Auto Reclosing reset time
7108 | SAFETY 79 ready 0.01..300.00 sec 15.00 se€ Safety Time until 79 is ready
7110 | FItDisp.LED/LCD Display Targets on Display ‘Targets on | Fault Display on LED / LCD
every Pickup every Pickup
Display Targets on
TRIP only
7113 | CHECK CB? No check No‘eheck Check circuit breaker before AR?
Check each cycle
7115 | CB TIME OUT 0.10..320.00 sec 3.00 sec Circuit Breaker (CB) Supervision Time
7116 | MAX.InhibitTIME 0.01..320.00 see 15.00 sec Maximum Inhibit Time allowed for ext. Bl
7127 | DEADTIME 1: PH 0.01..320.00 see 0.50 sec Dead Time 1: Phase Fault
7128 | DEADTIME 1: G 0.01.320.00"sec 0.50 sec Dead Time 1: Ground Fault
7129 | DEADTIME 2: PH 0.01..320.00 sec 0.50 sec Dead Time 2: Phase Fault
7130 | DEADTIME 2: G 0:01.-320.00 sec 0.50 sec Dead Time 2: Ground Fault
7131 | DEADTIME 3: PH 0,01..320.00 sec 0.50 sec Dead Time 3: Phase Fault
7132 | DEADTIME@! G 0.01..320.00 sec 0.50 sec Dead Time 3: Ground Fault
7133 | DEADTIME 43PH 0.01..320.00 sec 0.50 sec Dead Time 4: Phase Fault
7134 | DEADTIME 4: G 0.01..320.00 sec 0.50 sec Dead Time 4: Ground Fault
7135 | # OF RECL. GND 0.9 1 Number of Reclosing Cycles Ground
7136 | # ORRECL. PH 0.9 1 Number of Reclosing Cycles Phase
7140 | ZONESEQ.COORD. | OFF OFF ZSC - Zone sequence coordination
ON
A-20 7SJ61 Manual
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Addr. Setting Title Setting Options Default Setting Comments
7150 | 50-1/50N-1 No influence No influence 50-1, 50N-1
Starts 79
Stops 79
7151 | 50-2/50N-2 No influence No influence 50-2, 50N-2
Starts 79
Stops 79
7152 | 51/51N No influence No influence 51, 51N 24
Starts 79
Stops 79
7156 | sens Ground Flt No influence No influence Sensitive Ground It
Starts 79
Stops 79
7157 | 46 No influence No influence 46
Starts 79
Stops 79
7158 | BINARY INPUT No influence No influence Input
Starts 79
Stops 79
7159 | 3Pol.PICKUP BLK YES NO Pole Pickup blocks 79
NO
7170 | 1.Cy: 50(N)-1 Not Blocked Not B 1. Cycle: 50-1, 50N-1
Blocked Via 79 Auto
Recl.
7171 | 1.Cy: 50(N)-2 Not Blocked 0 ed 1. Cycle: 50-2, 50N-2
Blocked Via 79
Recl.
7174 | 2.Cy: 50(N)-1 Not Blocke Not Blocked 2. Cycle: 50-1, 50N-1
Blocked Via 7 0
&
7175 | 2.Cy: 50(N)-2 Not Blocked 2. Cycle: 50-2, 50N-2
7178 | 3.Cy: 50(N)-1 Not Blocked 3. Cycle: 50-1, 50N-1
C
7179 | 3.Cy: 50(N)-2 ‘ Dot Blocked Not Blocked 3. Cycle: 50-2, 50N-2
locked Via 79 Auto
Recl.
7182 Not Blocked Not Blocked 4. Cycle: 50-1, 50N-1
Blocked Via 79 Auto
Recl.
7183 Not Blocked Not Blocked 4. Cycle: 50-2, 50N-2
Blocked Via 79 Auto
Recl.
‘
MEASURE. SUPERV | OFF ON Measurement Supervision
ON
BALANCE | LIMIT 0.50..5.00 A 2.50 A Current Threshold for Balance Monitoring
BAL. FACTOR | 0.10..0.90 0.50 Balance Factor for Current Monitor
> | THRESHOLD 0.25..10.00 A 0.50 A Summated Current Monitoring Threshold
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Addr. Setting Title Setting Options Default Setting Comments
8107 | Z | FACTOR 0.00..0.95 0.10 Summated Current Monitoring Factor
8201 | FCT 74TC ON ON 74TC TRIP Circuit Supervision
OFF
8311 | MinMax cycRESET NO YES Automatic Cyclic Reset Function
YES
8312 | MiMa RESET TIME 0..1439 min 0 min MinMax Reset Timer 2 4
8313 | MiMa RESETCYCLE | 1..365 day(s) 7 day(s) MinMax Reset Cycle Perj
8314 | MinMaxRES.START 1..365 Days 1 Days MinMax Start Reset in
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Interoperability List

Physical layer

Electrical interface

EIA RS-485 Number of loads for one equipment: 32
Optical interface

Glass fibre O F-SMA type connector

Plastic fibre BFOC/2,5 type connectof
Transmission speed

9600 bit/s 19200 bit/s

Link layer

There are no choices for the link layer

3. Application layer

3.1 Transmission mode for application data Mode 1 (least significanti@ctet first) as defined in 4.10 of
IEC 60870-5-4

3.2 Common address of ASDU

One common address of ADSU | Morethan one common address of ASDU
(identical with station address)

3.3 Selection of standard information numbers in moniter direction

3.3.1 System functions in monitor direction

0 End of general interrogation 0 Time synchronization

2 Reset FCB 3 Reset CU

4  Start/restart 5 Power on

3.3.2

3.3.3

3.3.4 ; see separate table in the device granual(Information List in the following section)

3.35

3.3.6

3.3.7 Measurands in monitor difection

144 Measurand | 145 Measurands I, V

[ 146  MeasurandigV, Ry Q [ 147 Measurands ly, Ven

[ 148  Measurands || g V1123, P, Q, f

3.3.8 Generic functions inymonitor direction

O 240 Read hegadings of all defined groups [] 241 Read values of all entries of one group

O 243 Readidirectory of a single entry O 244 Read value of a single entry

O 245 End%f general interrogation generic  [] 249 Write entry with confirmation

data

250 Write entry with execution | 251 Write entry aborted

34 Selection of standard information numbers in control direction

3.4.1 System functions in control direction

0 Initiation of general interrogation 0 Time synchronization

3.4.2 "\, General commands in control direction

16  Auto-recloser on / off O 17  Teleprotection on / off

18 Protection on / off 19 LED reset

23 Activate characteristic 1 24 Activate characteristic 2

25 Activate characteristic 3 26 Activate characteristic 4

75361 Manual A-23
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3.4.3 Generic functions in control direction
[ 240 Read headings of all defined groups [] 241 Read values of all entries of one group
[ 243 Read directory of a single entry [ 244 Read value of a single entry
[ 245 General interrogation of generic data [] 248 Write entry
| 249 Write entry with confirmation | 250 Write entry with execution O
| 251 Write entry abort
3.5 Basic application functions
Test mode Blocking of monitor direction &
Disturbance data | Generic services
Private data %
3.6 Miscellaneous \
Measurand max. value = rated value x @
1.2 2.4
Current L, | O
Current L, |
Current L3 | O
Voltage Ly | O
Voltage L, g | D@
Voltage L3 g |
Voltage Ly-L, |
Active power P |
Reactive power Q [
Frequency f [

Cn 2}7 :
YR
7%

RY:

75J61 Manual
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NOTE: The following table lists all data which are available in the maximum complement of the device. Dependent on the ordered model, only those data

Information List

may be present which are valid for the individual version.

The symbol ' > " indicates that the source of the indication is a binary input.

O/0 — ON/OFF DP Double®Rointdndication
ouT — Output Indication C Command without Feedback
SP — Single Point Indication CF Coémmand with Feedback
IntSP — Internal Single Point Indication MV Measured Value
SP_Ev - Spontaneous Event LV Limit Value
F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
c c
§e) i)
® = | &
— 2
2 |3 . g2 & |8 s |3 |§
- N > S | < = z 2] =
o] 5 Q [ g |9 2 s | < 9
> w c a |X 5 (o) w2 = c s |= | £
(o] o Q = c c o) o o Q o0 e — = = =
- S 2 golt ] = |8 > |2 3 2 5 et c © S [
8§72 |2 [£80 |2 |2 |8 |8 |2 |2 |E |2 |8 |g|5 |z |2
= © c c = © L =
@ |E | (=28 |&@ |2 |&a [@ | |8 |6 |6 |8 |2 |E |8 |O
3 >Synchronize Internal Real Time Clock [SP_Ev O/O | LED| BI REL O/0O|GI |135(48 |1 Gl
(>Time Synch)
5 >Reset LED (>Reset LED) SP LED| BI REL O/0|GlI |135|50 |1 Gl
>Back Light on (>Light on) SP 0O/0 LED| BI REL| OM | FM O/O | Gl
51 Device is Operational and Protecting ouT O/0 LED REL O/0|GlI |135(81 |1 Gl
(Device OK)
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F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
c c
) 2
c = | s
— 2
2 |3 - 2 |E | |€ s |0 |8
- |2 = |2 |3 24 |8 |0 |3 Z |2 |8
Ll o > e j=3 w o < = I s =
X = c c
e v |£ E |2 |3 43 v |@ | |2 2 |z |
i g |2 s > |8 > | & g |2 S s S < :C) ®
g |2 |a |$&5 2 |8 [N |2 |8 |2 |S | |o |E |5 |O
¢ 12 |8 |28B £ |5 AYE 2|8 |E |8 |5 |22 |8 |8
g |E |o |=e¢/d |8 |2 JaNd | |o |6 |6 |o [P |E |a |o
52 At Least 1 Protection Funct. is Active IntSP O/0 LED REL O/O|Gl |160(18 |1 Gl
(ProtActive)
55 Reset Device (Reset Device) ouT ON LED, REL O/0 | Gl
ON
56 Initial Start of Device (Initial Start) ouT ON LED REL O/0O| Gl |160|5 1
60 Reset LED (Reset LED) ouT ON LED REL O/O|GI |160|19 |1
67 Resume (Resume) ouT ON LED REL|OM | FM O/0 | Gl
68 Clock Synchronization Error (Clock Syn-| OUT 0/0 LED REL O/O | GI
cError)
69 Daylight Saving Time (DayLightSav- ouT 0O/0 LED REL O/0 | Gl
Time)
110 | Event lost (Event Lost) ouT ON LED REL O/O|GI |135]|130 |1
113 | Flag Lost (Flag Lost) ouT ON M LED REL O/0O| Gl |135|136 |1 Gl
125 | Chatter ON (Chatter ON) ouT O/0 LED REL O/0|GlI |135]145 |1 Gl
140 | Error with a summary alarm (Error Sum | OUT 0/O LED REL Oo/lo|Gl |160(47 |1 Gl
Alarm)
160 | Alarm Summary Event (Alarm Sum OouUF O/O LED REL O/O|Gl |160|46 |1 Gl
Event)
178 | 1/O-Board Error (1/0O-Board error) ouT O/0 LED REL O/O | Gl
144 | Error 5V (Error 5V) ouT O/0 LED REL O/0 | Gl
145 | Error OV (Error OV) ouT O/0 LED REL O/0 | Gl
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F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
c c
Q B
© = | ®
— o]
2 |3 - 2 |2 |4 |8 s |3 |¢€
a0 |2 e |2 |3 =4 |18 1o |3 Z |2 |5
L o =] e o L o = = & < =
X = c c
2 o |= 2 1T (AN 0o |@ |3 |Z s |z |£
2 18 (2 |3® = |8 218 |2 |z |a |S 8 |5 |¢S
1= ~ ‘@ X o S @ 2 | - ‘@ = S [} o | E < [}
o o c 5 9 a) g c g o o c © = c a S it c
> = [} O W = > = > = [} < - o} B ' o} 5}
w — n = a m o m w — n O n O] F | £ a O
146 | Error -5V (Error -5V) ouT 0/0 LED. REL 0/0 | Gl
147 | Error Power Supply (Error PwrSupply) | OUT 0O/0 LED REL O/O | Gl
177 | Failure: Battery empty (Fail Battery) ouT o/0 LED REL O/0 | Gl
70 Setting calculation is running (Settings | OUT o/o LED REL Oo/lo|GlI 16022 |1 Gl
Calc.)
71 Settings Check (Settings Check) ouT LED REL O/O | GI
72 Level-2 change (Level-2 change) ouT O/O LED REL O/0| Gl
73 Local setting change (Local change) ouT O/0 | Gl
301 | Power System fault (Pow.Sys.Flt.) ouT O/0 |'QlO O/0| Gl |135(231 |2 Gl
302 | Fault Event (Fault Event) ouT @N O/0O| Gl |135|232 |2 Gl
303 | sensitive Ground fault (sens Gnd flt) ouT @10 ON O/0|GlI |135(233 |1 Gl
Stop data transmission (DataStop) IntSP Ole LED REL O/0|GlI |160{20 |1 Gl
16 >Stop data transmission (>DataStop) SP LED| BI REL O/0| Gl |135(54 |1 Gl
Test mode (Test mode) INtSP (0)[6] LED REL O/0|GlI |160(21 |1 Gl
15 >Test mode (>Test mode) SP LED| BI REL o/o|Gl |135|53 |1 Gl
Feeder GROUNDED (Feeder gnd) IntSP LED REL| OM | FM O/0 | Gl
Breaker OPENED (Brk OPENED) IntSP LED REL| OM | FM O/0 | Gl
FM
Hardware Test Mode (HWTestMod) IntSP O/0 LED REL O/0 | Gl
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F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
c c
) 2
c = | s
— 2
2 |3 i e 2 le (8] |38
- |2 = |2 |3 24 |8 |0 |3 Z |2 |8
Ll o > e j=3 w o < = I s =
) c a | X = (o) = zZ S S = £
o o |= c = | O s > |2 |2 | |=Z = |E | =
3 g |2 ) = |8 2 [ 8 2 = - S © 5 T
g |2 |a |$&5 2 |8 [N |2 |8 |2 |S | |o |E |5 |O
¢ 12 |8 |28B £ |5 AYE 2|8 |E |8 |5 |22 |8 |8
g |E |o |=e¢/d |8 |2 JaNd | |o |6 |6 |o [P |E |a |o
Clock Synchronization (SynchClock) IntSP_Ev O/O | Gl
5145 | >Reverse Phase Rotation (>Reverse SP 0O/0 LED| BI REL O/0 | Gl
Rot.)
5147 | Phase rotation ABC (Rotation ABC) ouT 0/0 LED REL o/0|GlI |70 [128 |1 Gl
5148 | Phase rotation ACB (Rotation ACB) ouT 0O/0 LED REL O/0|GlI |70 |129 |1 Gl
4 >Trigger Waveform Capture SP M LEDy BI REL O/0|GlI |135(49 |1 Gl
(>Trig.Wave.Cap.)
203 | Waveform data deleted (Wave. deleted) | OUT ON LED REL O/0O|GlI |135(203 |1
ON
Fault Recording Start (FItRecSta) IntSP 0O/0 LED REL O/0 | Gl
7 >Setting Group Select Bit 0 (>Set Group | SP LED| BI REL O/0|GlI |135|51 |1 Gl
Bit0)
8 >Setting Group Select Bit 1 (>Set Group | SP LED| BI REL O/0 |Gl |135|52 |1 Gl
Bit1)
Group A (Group A) IntSP Ole LED REL O/0 |Gl |160|23 |1 Gl
Group B (Group B) IntSR Ql/0 LED REL O/0O |Gl |160(24 |1 Gl
Group C (Group C) INtSP 0O/O LED REL O/0O|GlI |160(25 |1 Gl
Group D (Group D) INtSP. 0O/O LED REL O/0O |Gl |160(26 |1 Gl
356 | >Manual close signal (>Manual Close) | SP LED| BI REL O/0| Gl [150|6 1 Gl
2720 | >Enable 50/67-(N)-2 (override 79 blk) | SP O/o LED| BI REL O/0|GlI |40 |20 |1 Gl
(>Enable ANSI#-2)
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F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
c c
Q B
© = | ®
— o]
2 |3 - 2 |2 |4 |8 s |3 |¢€
- % > 3 | < = z %2} =
o) = ) a [3) (@) Q l < Q
w 3 ~ = i} o = = c S =
2 o |= 2 1T (AN 0o |@ |3 |Z s |z |£
2 |8 |2 |3® > |8 2 1% |2 |5 |» |S g€ |5 |©
g |2 |3 |L5 2 ™S (2 |2 |3 |2 |8 | |o |E |5 | @
¢ |2 |5 g o 5 g & g O = = o © S o | o 2 c
> = O Of W = S = > = o7} < = Q > | E © o)
w — n = a m o m w — n O n O] F | £ a O
888 | Pulsed Energy Wp (active) PMV 133|55 | 205
889 | Pulsed Energy Wq (reactive) PMV 133|56 | 205
533 | Primary fault current la (la =) ouT O/0 O/0O| Gl |150(177 |4
534 | Primary fault current Ib (Ib =) ouT O/0 O/0O| Gl |150(178 |4
535 | Primary fault current Ic (Ic =) ouT O/0 O/0O| Gl |150(179 |4
501 | Relay PICKUP (Relay PICKUP) ouT ON M LED REL O/0O| Gl |150|151 |2 Gl
511 | Relay GENERAL TRIP command ouT ON M LED REL O/0O |Gl |150|161 |2 Gl
(Relay TRIP)
561 | Manual close signal detected ouT 0/0 LED REL O/O | GI
(Man.Clos.Detect)
4601 | >52-a contact (OPEN, if bkr is open) SP LED| BI REL O/O | Gl
(>52-a)
4602 | >52-b contact (OPEN, if bkr is closed) | SP LED| BI REL O/o | Gl
(>52-b)
126 | Protection ON/OFF (via system port) INtSP 0/0 LED REL O/0 | GI
(ProtON/OFF)
1761 | 50(N)/51(N) O/C PICKUP (50(N)/51(N) | OUT o/0 M LED REL O/0|GlI |160(84 |2 Gl
PU)
1791 [ 50(N)/51(N) TRIP (50(N)/51(N)TRIP), | OUT ON M LED REL O/0O| Gl |160(68 |2
1704 | >BLOCK 50/51 (>BLK 50/51) SP LED| BI REL 0/0 | Gl
1721 | >BLOCK 50-2 (>BLOCK 50-2) SP LED| BI REL Oo/0|GlI |60 |1 1 Gl
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F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
c c
) 2
c = | s
— 2
2 |3 i e 2 le (8] |38
- |2 = |2 |3 24 |8 |0 |3 Z |2 |8
Ll o > e j=3 w o < = I s =
o c a | X = (o) = zZ S s} = £
o o |-= c c |6 o e |@ |5 |= = |E | =
a 2 |2 ) > |8 3 | g |2 by P o < 5 [
g |2 |a |$&5 2 |8 [N |2 |8 |2 |S | |o |E |5 |O
g |2 |5 |88 |£ |S (&Y |2 |5 |8 |8 |8 |28 |8 |5
g |E |o |=e¢/d |8 |2 JaNd | |o |6 |6 |o [P |E |a |o
1722 | >BLOCK 50-1 (>BLOCK 50-1) SP LED| BI REL O/O| Gl |60 |2 1 Gl
1723 | >BLOCK 51 (>BLOCK 51) SP LED| BI REL O/0 | Gl 60 |3 1 Gl
1751 | 50/51 O/C switched OFF (50/51 PH ouT 0O/o LED REL Oo/0|GlI |60 |21 |1 Gl
OFF)
1752 | 50/51 O/C is BLOCKED (50/51 PH ouT O/0 | O/O0 LED REL O/0O |Gl |60 |22 |1 Gl
BLK)
1753 | 50/51 O/C is ACTIVE (50/51 PH ACT) | OUT (e][6] LED REL O/0|GlI |60 |23 |1 Gl
1762 |50/51 Phase A picked up (50/51 Ph A | OUT o/0 M LED REL O/O0|Gl |160|64 |2 Gl
PU)
1763 | 50/51 Phase B picked up (50/51 Ph B | OUT 0o/o M LED REL O/0|Gl |160|65 |2 Gl
PU)
1764 | 50/51 Phase C picked up (50/51 Ph C | OUT Ole M LED REL O/O| Gl |160|66 |2 Gl
PU)
1800 | 50-2 picked up (50-2 picked up) ouT @/0 LED REL o/o|Gl |60 |75 |2 Gl
1805 | 50-2 TRIP (50-2 TRIP) ouT ON M LED REL O/0 | Gl 160(91 |2
1810 | 50-1 picked up (50-1 picked up) OUT O/0 LED REL o/0o|GlI |60 |76 |2 Gl
1815 | 50-1 TRIP (50-1 TRIP) OouUF ON M LED REL O/0O| Gl |160|90 |2
1820 | 51 picked up (51 picked up) OuiL (e][6] LED REL Oo/O|GlI |60 |77 |2 Gl
1825 | 51 TRIP (51 TRIP) ouT ON M LED REL O/0O|GlI |60 |58 |2 Gl
1866 | 51 Disk emulation Pickup (51 Disk Rik- | OUT O/o | Gl
kup)
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F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
c c
2 il
© = ©
— o]
2 |3 - 2 |2 |4 |8 s |3 |¢€
a0 |2 e |2 |3 =4 |18 1o |3 Z |2 |5
L o =] e o L o = = & < =
X = = =
2 o | £ 2 1T (AN o @ |3 |5 s |z |
2 18 (2 |3® = |8 218 |2 |z |a |S 8 |5 |¢S
1= ~ ‘@ X o S @ 2 | - ‘@ = S [} o | E < [}
o o c 5 9 a) g c g o o c © = c a S it c
> = [} O W = > = > = [} < - o} B ' o} 5}
w (= ] = x| a m i om L (= ] (@) 0 0] F | £ [a) ]
1804 | 50-2 Time Out (50-2 TimeOut) ouT LED REL O/O|GlI |60 |49 |2 Gl
1814 | 50-1 Time Out (50-1 TimeOut) ouT LED REL O/O|Gl |60 |53 |2 Gl
1824 | 51 Time Out (51 Time Out) ouT LED REL o/o|Gl |60 |57 |2 Gl
1852 | 50-2 BLOCKED (50-2 BLOCKED) ouT O/O | O/0 LED REL O/0O|GlI |60 |106 |1 Gl
1851 | 50-1 BLOCKED (50-1 BLOCKED) ouT O/O | O/O LED REL O/0O|GlI |60 |105 |1 Gl
1855 | 51 BLOCKED (51 BLOCKED) ouT O/0 | O/O LED REL O/0O|GI |60 [109 |1 Gl
1714 | >BLOCK 50N/51N (>BLK 50N/51N) SP LED| BI REL O/0 | Gl
1724 | >BLOCK 50N-2 (>BLOCK 50N-2) SP LED| BI REL O/0O|GI |60 |4 1 Gl
1725 | >BLOCK 50N-1 (>BLOCK 50N-1) SP LED| BI REL O/0|GlI |60 |5 1 Gl
1726 | >BLOCK 51N (>BLOCK 51N) SP LED| BI REL O/0O|GlI |60 |6 1 Gl
1756 | 50N/51N is OFF (50N/51N OFF) ouT O/0 LED REL O/O|Gl |60 |26 |1 Gl
1757 | 50N/51N is BLOCKED (50N/51N BLK) | OUT Q/O | O/0 LED REL O/0O|GlI |60 |27 |1 Gl
1758 | 50N/51N is ACTIVE (50N/51N ACT) QuT O/0 LED REL O/O|GlI |60 |28 |1 Gl
1765 | 50N/51N picked up (50N/51NPickedup) "@UT 0/0 M LED REL O/O| Gl |160|67 |2 Gl
1831 | 50N-2 picked up (50N-2 picked up) OUT O/0 LED REL O/O|Gl |60 |59 |2 Gl
1833 | 50N-2 TRIP (50N-2 TRIP) QUT ON M LED REL O/O|Gl |160|93 |2
1834 | 50N-1 picked up (50N-1 picked up) ouT O/0 LED REL O/O|Gl |60 |62 |2 Gl
1836 | 50N-1 TRIP (50N-1 TRIP) ouT ON M LED REL O/O| Gl |160|92 |2
1837 | 51N picked up (51N picked up) ouT O/0 LED REL O/O|GlI |60 |64 |2 Gl

Xipuaddy



T-8TTO-0¥TTO-000€5D

[enue\ TOrS.

eV

F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
c c
) 2
c = | s
— 2
2 |3 i e 2 le (8] |38
- |2 = |2 |3 24 |8 |0 |3 Z |2 |8
w |© 5 |2 |g w |8 [ |2 c [ |2
) c a | X = (o) = pd S S = =
o o |-= c c |6 o e |@ |5 |= = |E | =
-2 |8 |2 |33 > 18 5212 |2 |58 |o |B g |5 |¢@
g |2 |a |$&5 2 |8 [N |2 |8 |2 |S | |o |E |5 |O
¢ 12 |8 |28B £ |5 AYE 2|8 |E |8 |5 |22 |8 |8
g |E |o |=e¢/d |8 |2 JaNd | |o |6 |6 |o [P |E |a |o
1839 | 51N TRIP (51N TRIP) ouT ON M LED REL O/O|GI |60 |66 |2 Gl
1867 | 51N Disk emulation picked up (51N Disk | OUT O/0 | Gl
Pickup)
1832 | 50N-2 Time Out (50N-2 TimeOut) ouT LED REL O/0|GlI |60 |60 |2 Gl
1835 | 50N-1 Time Out (50N-1 TimeOut) ouT LED REL O/O|GlI |60 |63 |2 Gl
1838 | 51N Time Out (51N TimeOut) ouT LED REL O/0O|Gl |60 |65 |2 Gl
1854 | 50N-2 BLOCKED (50N-2 BLOCKED) ouT O/0 | O/O0 LED REL O/0O|GlI |60 |108 |1 Gl
1853 | 50N-1 BLOCKED (50N-1 BLOCKED) ouT O/0 | O/O LED REL O/0|GlI |60 |107 |1 Gl
1856 | 51N BLOCKED (51N BLOCKED) ouT O/O | O/O0 LED REL O/0 |Gl |60 |110 |1 Gl
7563 | >BLOCK InRush Phase (>BLOCK SP LED| BI REL O/0 | Gl
InRushPh)
1840 | Phase A trip blocked by inrush detection | OUT @/0 LED REL O/0|GlI |60 |[101 ]2 Gl
(PhA InrushBIK)
1841 | Phase B trip blocked by inrush detection | OUT O/O LED REL Oo/l0|Gl |60 102 |2 Gl
(PhB InrushBIk)
1842 | Phase C trip blocked by inrush detection | OWUT o/o LED REL O/0|GlI |60 [103 |2 Gl
(PhC InrushBlk)
1843 | Cross blk: PhX blocked PhY (INRUSH | OUiL O/o LED REL O/O| Gl |60 |104 |2 Gl
X-BLK)
7551 | 50-1 InRush picked up (50-1 InRushPU) | OUT (e][e] LED REL O/0O|GlI |60 |80 |2 Gl
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7552 | 50N-1 InRush picked up (50N-1 InRus- | OUT 0O/0 LED, REL O/0O|GI |60 |81 |2 Gl
hPU)
7553 | 51 InRush picked up (51 InRushPU) ouT 0o/0 LED REL O/0|GlI |60 |82 |2 Gl
7554 | 51N InRush picked up (51N InRushPU) | OUT 0o/0 LED REL O/0O|GlI |60 |83 |2 Gl
7556 | InRush OFF (InRush OFF) ouT 0/0 LED REL o/0o|GlI |60 |92 |1 Gl
7557 | InRush Phase BLOCKED (InRushPh- | OUT O/O | O/O0 LED REL O/0|GI |60 |93 |1 Gl
BLOCKED)
7558 | InRush Ground BLOCKED (InRush Gnd | OUT 0/0 LED REL O/0O|GlI |60 |94 |1 Gl
BLK)
7559 | 67-1 InRush picked up (67-1 InRushPU) | OUT (9)/0)] LED REL O/0|GlI |60 (84 |2 Gl
7560 | 67N-1 InRush picked up (67N-1 InRus- | OUT oIo LED REL O/0O|GlI |60 |85 |2 Gl
hPU)
7561 | 67-TOC InRush picked up (67-TOC ouT o][e] LED REL O/0O|GlI |60 |86 |2 Gl
INRushPU)
7562 | 67N-TOC InRush picked up (67N- QUT, 0o/o LED REL O/0|GlI |60 |87 |2 Gl
TOCInRushPU)
7565 | Phase A InRush picked up (la InRush | OUT: 0O/0 LED REL Oo/0|GlI |60 |89 |2 Gl
PU)
7566 | Phase B InRush picked up (Ib InRush | OUT 0/0 LED REL O/0|GI |60 |90 |2 Gl
PU)
7567 | Phase C InRush picked up (IctaRush | OUT O/0 LED REL Oo/0|GlI |60 |91 |2 Gl
PU)
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7564 | Ground InRush picked up (Gnd InRush | OUT O/0 LED REL O/0O|GI |60 [88 |2 Gl
PU)
1730 | >BLOCK Cold-Load-Pickup (>BLOCK | SP LED Bl REL O/o | Gl
CLP)
1731 | >BLOCK Cold-Load-Pickup stop timer | SP 0O/0 LED | B REL O/O| Gl |60 |243 |1 Gl
(>BLK CLP stpTim)
1994 | Cold-Load-Pickup switched OFF (CLP | OUT 0O/o LED REL O/O| Gl |60 |244 |1 Gl
OFF)
1995 | Cold-Load-Pickup is BLOCKED (CLP | OUT O/O | O/O LED REL O/0O |Gl |60 |245 |1 Gl
BLOCKED)
1996 | Cold-Load-Pickup is RUNNING (CLP ouT O/O LED REL O/O| Gl |60 |246 |1 Gl
running)
1997 | Dynamic settings are ACTIVE (Dyn set. | OUT O/O LED REL O/O| Gl |60 |247 |1 Gl
ACTIVE)
5143 | >BLOCK 46 (>BLOCK 46) SP LED| Bl REL 0/0 | Gl 70 | 126 |1 Gl
5151 | 46 switched OFF (46 OFF) ouT 0/0 LED REL o/o|Gl |70 [131 |1 Gl
5152 | 46 is BLOCKED (46 BLOCKED) ouT O/0 | O/O LED REL O/0|GlI |70 |132 |1 Gl
5153 | 46 is ACTIVE (46 ACTIVE) our 0O/0 LED REL O/0O|Gl |70 |133 |1 Gl
5159 | 46-2 picked up (46-2 picked up) OUT 0O/0 LED REL O/0O|GlI |70 |138 |2 Gl
5165 | 46-1 picked up (46-1 picked up) QuUT O/o LED REL O/0|GlI |70 [150 |2 Gl
5166 | 46-TOC picked up (46-TOC pickedup) | OUT O/0 LED REL O/0|GlI |70 |141 |2 Gl
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5170 | 46 TRIP (46 TRIP) ouT ON M LED REL O/0O|GI |70 [149 |2 Gl
5171 | 46 Disk emulation picked up (46 Dsk ouT LED REL O/O | GI
pickedup)
6801 | >BLOCK Startup Supervision (>BLK SP LED ["BI REL O/0 | Gl
START-SUP)
6805 | >Rotor locked (>Rotor locked) SP LED| BI REL O/0 | Gl
6811 | Startup supervision OFF (START-SUP | OUT 0/0 LED REL O/0|GlI |169|51 |1 Gl
OFF)
6812 | Startup supervision is BLOCKED ouT 0O/0 | O/Q LED REL O/O|GI [169]52 |1 Gl
(START-SUP BLK)
6813 | Startup supervision is ACTIVE (START-| OUT (0)(0] LED REL O/0|GlI |169|53 |1 Gl
SUP ACT)
6821 | Startup supervision TRIP (START-SUP | OUT ON M LED REL O/0O|GI |169|54 |2 Gl
TRIP)
6822 | Rotor locked (Rotor locked) ouT ON LED REL O/0O|GI |169|55 |2 Gl
6823 | Startup supervision Pickup (START- our O/0 LED REL O/0|GlI |169|56 |1 Gl
SUP pu)
4822 | >BLOCK Motor Startup counter SP LED| BI REL O/0 | Gl
(>BLOCK 66)
4823 | >Emergency start (>66 emer.start) SP o/0 LED| BI REL O/0| Gl |168|51 |1 Gl
4824 | 66 Motor start protection OFF (66 OFF) | OUT 0/0 LED REL O/0O|GI |168|52 |1 Gl
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4825 | 66 Motor start protection BLOCKED (66 | OUT O/0 | O/O0 LED REL O/0O| Gl |168|53 |1 Gl
BLOCKED)
4826 | 66 Motor start protection ACTIVE (66 ouT 0O/0 LED, REL O/0O| Gl |168|54 |1 Gl
ACTIVE)
4827 | 66 Motor start protection TRIP (66 ouT 0/0 LED REL O/0O|GI |168|55 |1 Gl
TRIP)
1503 | >BLOCK 49 Overload Protection SP LED| BI REL O/0 |Gl |167|3 1 Gl
(>BLOCK 49 O/L)
1507 | >Emergency start of motors (>Emer- SP 0/0 LED| BI REL o/o| Gl |167|7 1 Gl
gencyStart)
1511 | 49 Overload Protection is OFF (49 O/L | OUT 0/0 LED REL o/lo|Gl |167(11 |1 Gl
OFF)
1512 | 49 Overload Protection is BLOCKED ouT 0O/0 [(O/O LED REL O/0 |Gl |167|12 |1 Gl
(49 O/L BLOCK)
1513 | 49 Overload Protection is ACTIVE (49 | OUT O/0 LED REL o/o|Gl |167|13 |1 Gl
O/L ACTIVE)
1515 | 49 Overload Current Alarm (I alarm) (49 | OU®, Q/0 LED REL O/0|GlI 16715 |1 Gl
O/L | Alarm)
1516 | 49 Overload Alarm! Near Thermal Trip [ QUT O/0 LED REL O/0O|Gl |167|16 |1 Gl
(49 O/L © Alarm)
1517 | 49 Winding Overload (49 Winding O/L) | QUT O/0 LED REL Oo/0|GlI |167|17 |1 Gl
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1521 | 49 Thermal Overload TRIP (49 Th O/L | OUT ON M LED, REL O/0 |Gl |167|21 |2 Gl
TRIP)
162 | Failure: Current Summation (Failure Z 1) | OUT O/0 LED REL O/0|GlI |135(182 |1 Gl
163 | Failure: Current Balance (Fail | balance) | OUT 0/0 LED REL O/O|GI |135(183 |1 Gl
161 | Failure: general Current Supervision ouT 0o/0 LED REL Oo/o|GlI 16032 |1 Gl
(Fail I Superv.)
171 | Failure: Phase Sequence (Fail Ph. ouT O/O LED REL O/0|Gl |160(35 |1 Gl
Seq.)
175 | Failure: Phase Sequence Current (Fail | OUT O/o LED REL O/0|GlI |135(191 |1 Gl
Ph. Seq. 1)
197 | Measurement Supervision is switched | OUT (0)(e] LED REL O/0|GlI |135]197 |1 Gl
OFF (MeasSup OFF)
6851 | >BLOCK 74TC (>BLOCK 74TC) SP LED| BI REL O/0 | Gl
6853 | >74TC Trip circuit superv.: bkr relay SP (6)]6] LED| BI REL Oo/0|GlI |170(52 |1 Gl
(>74TC brk rel.)
6852 | >74TC Trip circuit superv.: trip relay SP. O/0 LED| BI REL o/o|Gl |170|51 |1 Gl
(>74TC trip rel.)
6861 | 74TC Trip circuit supervision OFF ouT O/0 LED REL o/o|Gl |170|53 |1 Gl
(74TC OFF)
6862 | 74TC Trip circuit supervision is BLOKS, | OUT O/O | O/O LED REL O/O| Gl |153|16 |1 Gl
KED (74TC BLOCKED)
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6863 | 74TC Trip circuit supervision is ACTIVE | OUT O/0 LED REL O/0O| Gl |153|17 |1 Gl
(74TC ACTIVE)
6864 | 74TC blocked. Bin. input is not set ouT 0O/0 LED, REL O/0|GlI |170|54 |1 Gl
(74TC ProgFail)
6865 | 74TC Failure Trip Circuit (FAIL: Trip cir.) | OUT 0O/O LED REL O/0O| Gl |170|55 |1 Gl
1202 | >BLOCK 50Ns-2 (>BLOCK 50Ns-2) SP 0O/O LED ['BI REL O/0O| Gl |151|102 |1 Gl
1203 | >BLOCK 50Ns-1 (>BLOCK 50Ns-1) SP 0O/O LED| BI REL O/0O| Gl |151|103 |1 Gl
1204 | >BLOCK 51Ns (>BLOCK 51Ns) SP 0/0 LED| BI REL O/0 | Gl 151104 |1 Gl
1207 | >BLOCK 50Ns/67Ns (>BLK 50Ns/ SP (0)[e] LED| BI REL O/0| Gl 151|107 |1 Gl
67Ns)
1211 | 50Ns/67Ns is OFF (50Ns/67Ns OFF) ouT (e][6] LED REL O/0O|GI |151|111 |1 Gl
1212 | 50Ns/67Ns is ACTIVE (50Ns/67Ns ouT 0O/0 LED REL O/O|GI |151|112 |1 Gl
ACT)
1221 | 50Ns-2 Pickup (50Ns-2 Pickup) ouT (e][e] LED REL O/O|Gl |151(121 |2 |Gl
1223 | 50Ns-2 TRIP (50Ns-2 TRIP) ouT ON M LED REL O/0 | Gl 151|123 |2 Gl
1224 | 50Ns-1 Pickup (50Ns-1 Pickup) ouT (0)[e] LED REL O/0| Gl |151]124 |2 Gl
1226 | 50Ns-1 TRIP (50Ns-1 TRIP) ourt ON M LED REL O/O| Gl |151|126 |2 Gl
1227 | 51Ns picked up (51Ns Pickup) OUT 0O/O LED REL O/O| Gl |151|127 |2 Gl
1229 | 51Ns TRIP (51Ns TRIP) QUT ON M LED REL O/O| Gl |151|129 |2 Gl
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1230 | Sensitive ground fault detection BLOK- | OUT O/0 | O/0 LED, REL O/O|GI |151]130 |1 Gl
KED (Sens. Gnd block)
2701 | >79 ON (>79 ON) SP LED | Bl REL O/O | GI 40 |1 1 Gl
2702 | >79 OFF (>79 OFF) SP LED |'BI REL O/0O|GlI |40 |2 1 Gl
2703 | >BLOCK 79 (>BLOCK 79) SP 0/0 LED| BI REL O/0|GI |40 |3 1 Gl
2705 | >79 T Wait (coordination control) (>79 T | SP O/0 LED| BI REL O/O|Gl |40 |10 |1 Gl
WAIT)
2730 | >Circuit breaker READY for reclosing SP O/0 LED| BI REL O/0O| Gl |40 |30 |1 Gl
(>CB Ready)
2715 | >79 Ext. 1pole TRIP for internal A/R SP LED| BI REL O/O | GI 40 | 15 1 Gl
(>79 TRIP 1p)
2716 | >79 Ext. 3pole TRIP for internal A/R SP LED| BI REL O/O|Gl |40 |16 |1 Gl
(>79 TRIP 3p)
2722 | >Switch zone sequence coordination SP LED| BI REL O/0 | Gl
ON (>ZSC ON)
2723 | >Switch zone sequence coordination SP, LED| BI REL O/0 | Gl
OFF (>ZSC OFF)
2781 | 79 Auto recloser is switched OFF (79 ouT O/o LED REL Oo/O|Gl |40 |81 |1 Gl
OFF)
2782 | 79 Auto recloser is switched ON (79 IntSP LED REL O/O | Gl 160|16 |1 Gl
ON)
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2784 | Circuit breaker is NOT ready (CB is ouT O/0 | O/O0 LED REL O/0O| Gl |160|130 |1 Gl
NOT ready)
2785 | 79 - Auto-reclose is dynamically BLOK- | OUT O/0 | O/O0 LED, REL O/0|GlI |40 |85 |1 Gl
KED (79 DynBlock)
2801 | 79 - in progress (79 in progress) ouT ON LED REL O/0O| Gl |40 |101 |1 Gl
2851 | 79 - Close command (79 Close) ouT ON M LED REL O/0O| Gl |160|128 |1
2862 | 79 - cycle successful (79 Successful) ouT ON LED REL O/O| Gl |40 (162 |1 Gl
2863 | 79 - Lockout (79 Lockout) ouT LED REL O/0| Gl |40 [163 |2 Gl
2869 | TRIP Ground Fault (TRIP Gnd Fault) ouT O/0 LED REL O/0 | Gl
2870 | TRIP Phase Fault (TRIP Ph Fault) ouT o/o, LED REL O/O | Gl
2876 | 79-A/R attempt step (79 STEP) ouT QO O/0O|GI |40 |[182 |2 Gl
2878 | 79-A/R single phase reclosing ouT ©N LED REL O/O| Gl |40 |180 |2 Gl
sequence (79 L-N Sequence)
2879 | 79-A/R multi-phase reclosing sequence | OUT ON LED REL O/0|GlI |40 181 |2 Gl
(79 L-L Sequence)
2883 | Zone Sequencing is active (ZSC active) | QUT ON LED REL O/0 | Gl
2884 | Zone sequence coordination switched {fQUT LED REL O/0 | Gl
ON (ZSC ON)
2885 | Zone sequence coordination switched | OUT O/0 LED REL O/O | GI
OFF (ZSC OFF)
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127 | 79 ON/OFF (via system port) (79 ON/ | IntSP 0O/0 LED, REL O/O0 | GI
OFF)
1403 | >BLOCK 50BF (>BLOCK 50BF) SP (0)[6] LED | B REL O/0O| Gl |166] 103 |1 Gl
1431 | >50BF initiated externally (>50BF ext | SP (e][e] LEDR "Bl REL O/0| Gl |166|104 |1 Gl
SRC)
1451 | 50BF is switched OFF (50BF OFF) ouT 0O/O LED REL O/O| Gl |166]|151 |1 Gl
1452 | 50BF is BLOCKED (50BF BLOCK) ouT O/O | O/O0 LED REL O/0O| Gl |166|152 |1 Gl
1453 | 50BF is ACTIVE (50BF ACTIVE) ouT 0O/O LED REL O/0O| Gl |166|153 |1 Gl
1456 | 50BF (internal) PICKUP (50BF int Pik- | OUT (0)[0) LED REL O/0 | Gl 166|156 | 2 Gl
kup)
1457 | 50BF (external) PICKUP (50BF ext Pik- | OUT OIo LED REL O/0 | Gl 166 | 157 | 2 Gl
kup)
1471 | 50BF TRIP (50BF TRIP) ouT ON M LED REL O/0O|Gl |160|85 |2
1480 | 50BF (internal) TRIP (50BF int TRIP) OUT ON LED REL O/O| Gl |166]| 180 |2 Gl
1481 | 50BF (external) TRIP (50BF ext TRIP) |/OUZF ON LED REL O/0| Gl 166|181 | 2 Gl
Controlmode REMOTE (ModeRE- INtSP. O/o LED O/o | Gl
MOTE)
Control DIGSI (CntrIDIGSI) LV 0O/0 O/O | GI
Control Authority (Cntrl Auth) IntSP 0O/0 LED o/0| Gl |101|8 |1 Gl
Controlmode LOCAL (ModeLOEAL) IntSP (0)[6] LED O/0O|GlI |101|86 |1 Gl
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o) 2 |@ |a e |0 |g N
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g v | £ g | |3 a8 0o @ |§ |2 S |2 |=Z
4 g |2 T o > |8 C>>, N g |2 o} % © [ 5 |®
g |2 |a |$&5 2 |8 [N |2 |8 |2 |S | |o |E |5 |O
¢ 12 |8 |28B £ |5 AYE 2|8 |E |8 |5 |22 |8 |8
g |E |o |=e¢/d |8 |2 JaNd | |o |6 |6 |o [P |E |a |o
52 Breaker (52Breaker) CF_D12 | O/O REL| OM O/O| Gl |240|160 |1 Gl
52 Breaker (52Breaker) DP O/o Bl oM CB |[O/O| Gl |240|160 |1 Gl
Disconnect Switch (Disc.Swit.) CF_D2 |0O/O REL| OM O/0O| Gl |240|161 |1 Gl
Disconnect Switch (Disc.Swit.) DP (0)[6] Bl OM CB |O/O| Gl |240|161 |1 Gl
Ground Switch (GndSwit.) CF_D2 |0O/O REL| OM O/O| Gl |240|164 |1 Gl
Ground Switch (GndSwit.) DP 0O/O BI oM CB |O/O| Gl |240|164 |1 Gl
Interlocking: 52 Open (52 Open) IntSP O/o
Interlocking: 52 Close (52 Close) IntSP o/o
Interlocking: Disconnect switch Open IntSP O/0
(Disc.Open)
Interlocking: Disconnect switch Close IntSP 0O/0
(Disc.Close)
Interlocking: Ground switch Open IntSP O/o
(GndSw Open)
Interlocking: Ground switch Close IntSP 0O/0
(GndSw Cl.)
Block Data Transmission to SCADA IntSP O/o
(Block Data)
Q2 Open/Close (Q2 Op/Cl) CF_D2 |O/O REL| OM O/O| Gl |240|162 |1 Gl
Q2 Open/Close (Q2 Op/Cl) DP O/o BI oM CB |O/O|GI |240|162 |1 Gl
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F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
tion
General IEC 60870-5-103
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Q9 Open/Close (Q9 Op/Cl) CF_D2 |O/O REL| OM O/O |Gl |240|163 |1 Gl
Q9 Open/Close (Q9 Op/Cl) DP 0O/o BI oM CB |O/O|GI |240|163 |1 Gl
Fan ON/OFF (Fan ON/OFF) CF_D2 O/0 REL| OM O/0 | Gl 240|175 |1 Gl
Fan ON/OFF (Fan ON/OFF) DP 0O/0 BI OM CB |[O/O| Gl [240|175 |1 Gl
>CB ready Spring is charged (>CB SP LED| BI REL | OM CB |O/O| Gl
ready)
>Door closed (>DoorClose) SP LED| BI REL| OM CB |O/O| Gl
>Cabinet door open (>Door open) SP O/0 LED| BI REL| OM CB |[O/O|GI |101|1 1 Gl
>CB waiting for Spring charged (>CB SP (e][e] LED| BI REL| OM CB |O/O|GI |101]|2 1 Gl
wait)
>No Voltage (Fuse blown) (>No Volt.) | SP O[O LED| BI REL CB |O/O|GI |160(38 |1 Gl
>Error Motor Voltage (>Err Mot V) SP Q/O0 LED| BI REL| OM CB |O/O|GI |240|181 |1 Gl
>Error Control Voltage (>ErrCntrlV) SP e)]¢] LED| BI REL| OM CB |O/O|GI |240]182 |1 Gl
>SF6-Loss (>SF6-Loss) SP o/0 LED| BI REL| OM CB |O/O|GI |240|183 |1 Gl
>Error Meter (>Err Meter) SRk O/o LED| BI REL| OM CB |O/O| Gl |240|184 |1 Gl
>Transformer Temperature (>Tx Temp.) | SP o/0 LED| BI REL| OM CB |O/O| Gl |240|185 |1 Gl
>Transformer Danger (>Tx Danger) SP O/o LED| BI REL| OM CB |O/O| Gl |240|186 |1 Gl
601 |la(la =) MV O/O| Gl |134|137 |9
602 |Ib(lb =) MV O/O| Gl |160|145 |3
134|137 | 9
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F# Description Type of Log-Buffers Configurable in Matrix SCADA Interface
Informa-
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General IEC 60870-5-103
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603 |lIc(lc =) MV O/0O |Gl |134|137| 9
604 |[In(In =) MV O/0O| Gl |134|137 | 9
605 |11 (positive sequence) (11 =) MV O/0| Gl
606 |12 (negative sequence) (12 =) MV O/0| Gl
831 | 3lo (zero sequence) (3lo =) MV O/0| Gl
830 | INs Senstive Ground Fault Current (INs | MV O/O | GI
=)
806 | Temperature of Stator (© Stator) MV O/0 | Gl
805 | Temperature of Rotor (® Rotor) MV O/0 | GI
963 || A demand (la dmd=) MV O/0 | Gl
964 || B demand (Ib dmd=) MV O/O | Gl
965 || C demand (Ilc dmd=) MV O/0 | Gl
833 | I1 (positive sequence) Demand (11 MV O/O | Gl
dmd=)
Reset Minimum and Maximum counter | IntSR, EV.| ON O/o | Gl
(ResMinMax)
395 | >I MIN/MAX Buffer Reset (>I MinMax | SP. ON BI REL O/O | Gl
Reset)
396 | >I1 MI