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Purpose of this Manual

This manual describes the functions, operation, installation, and commissioning (@361. In particular,

one will find:

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

« Instructions for Installation and Commissioning — Chapter 3;
e Compilation of the Technical Data — Chapter 4;
« As well as a compilation of the most significant data for adva s — Appendix A.

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

the SIPROTEC 4 System Description /1/.

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

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

Applicability of this Manual

This manual applies to: SPROTE\chtiona Protective Relay with Bay Controller 7SJ61; firmware

version V4.7.

Indication of Conformity
4

ies with the directive of the Council of the European Communities on the
f the laws of the Member States relating to electromagnetic compatibility (EMC
tive 89/336/EEC) and concerning electrical equipment for use within specified
imits (Low-voltage Directive 73/23 EEC).
formity has been established by means of tests conducted by Siemens AG in accor-
ith Article 10 of the Council Directive in agreement with the generic standards EN

(€

-voltage directive.

e device has been designed and produced for industrial use.

The product conforms with the international standards of the series IEC 60255 and the German
standard VDE 0435.

SIPROTEC, 7SJ61, Manual 3
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Additional Standards IEEE Std C37.90-*

IND. CONT. EQ. i IND. CONT. EQ. 0
cus O9CA X us

LISTED .

Additional Support

Should further information on the System SIPROTEC 4 be desired or should particul
are not covered sufficiently for the purchaser's purpose, the matter should be referr
resentative.

Our Customer Support Center provides a 24-hour service.
Phone: 01 80/5 24 70 00

Fax: 01 80/5 2424 71
e-mail: support.energy@siemens.com
Training Courses x

ems arise which
ocal Siemens rep-

S

Enquiries regarding individual training courses should b dressed to our Training Center:

Siemens AG

Power Transmission and Distribution @
Siemens Power Academy TD Q
Humboldt Street 59 \

90459 Nuremberg @
Telephone:0911 / 4 33-70 05

Fax:0911 / 4 33-79 29 ¢ O

XS
%l
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Safety Information

damage. Information that is highlighted by means of a warning triangle and according to the degree
is illustrated as follows.

DANGER! ¢
Danger indicates that death, severe personal injury or substantial material damage \@It if proper precau-

not taken.

tions are not taken.
WARNING!
indicates that death, severe personal injury or substantial property damag@ It if proper precautions are

> B>

Caution! E

indicates that minor personal injury or property damage
particularly applies to damage to or within the device itself

r roper precautions are not taken. This
quential damage thereof.

Note
indicates information on the device, handling of tr&wice, or the respective part of the instruction manual

SIPROTEC, 7SJ61, Manual

which is important to be noted.
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WARNING!

A Qualified Personnel O
d

Commissioning and operation of the equipment (module, device) as set out in this manual may only be ¢
out by qualified personnel. Qualified personnel in terms of the technical safety information as set out in this
manual are persons who are authorized to commission, activate, to ground and to designate devices, syste
and electrical circuits in accordance with the safety standards.

L 4

Use as prescribed

The operational equipment (device, module) may only be used for such applications as set o%catalogue
and the technical description, and only in combination with third-party equipment recom de approved

by Siemens.

The successful and safe operation of the device is dependent on proper handling, stora Q stallation, opera-

tion, and maintenance.

When operating an electrical equipment, certain parts of the device are inevit; S to dangerous voltage.
Severe personal injury or property damage may result if the device is not dl roperly.

Before any connections are made, the device must be grounded to the ndterminal.

All circuit components connected to the voltage supply may be @ gerous voltage.

Dangerous voltage may be present in the device even after ply voltage has been removed (ca-

pacitors can still be charged).
Operational equipment with exposed current transformer not be operated.

The limit values as specified in this manual or in the operating instructions may not be exceeded. This aspect
must also be observed during testing and commissi

L 4
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Typographic and Symbol Conventions

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

Designators of configuration or function parameters which may appear word-for-word in the displa: he
device or on the screen of a personal computer (with operation software DIGSI), are marked in bold letters in

monospace type style. The same applies to the titles of menus. Y 4

1234A %

Parameter addresses have the same character style as parameter names. Paral r sses contain the
suffix A in the overview tables if the parameter can only be set in DIGSI via the gption Display additional set-
tings.

Parameter Options

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

,Messages“

Designators for information, which may be output by the rel
gear, are marked in a monospace type style in quot a

Deviations may be permitted in drawings and table e
the illustration. K

The following symbols are used in drawings:

ired from other devices or from the switch

type of designator can be obviously derived from

Device-inter, ic t signal

Device-int gical output signal
Internal ignal of an analog quantity

2701 External input signal with number (binary input,
_— inputindication)

1114 4 Externalibinary input signal with number

—(Rpri = & e of a value indication)

1114 xternal binary output signal with number (device indication) used as
QRpri=_ &5 input signal

1234 | FUNCTION
' Example of a parameter switch designated FUNCTION with address

@ 1234 and the possible settings ON and OFF
T

L 4
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Besides these, graphical symbols are used in accordance with IEC 60617-12 and IEC 60617-13 or similar.

—0

OR

Z Inversion of the Signal

Some of the most frequently used are listed below: Q

Input signal of analog quantity < ,

AND-gate operation of input values

OR-gate operation of input values \%
Exklusive OR-gate (antivalence): output is active, if only o
inputs is active

Coincidence gate (equivalence): output is active, if b inputs are
active or inactive at the same time

Dynamic inputs (edge-triggered) above with
tive edge

Formation of one analog output signal fr mber of analog input

signals

Limit stage with setting addres d parameter designator (name)

Timer (pickup del mple adjustable) with setting address and
al

_ T'_ = parameter desi\ame)
o T
— Timer (dropo o@ , example non-adjustable)
Il -
P Dyn ed pulse timer T (monoflop)
—] Q— ic memory (RS-flipflop) with setting input (S), resetting input (R),
—IR @ @ Q) and inverted output (Q)

%

2
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The SIPROTEC 7SJ61 device is introduced in this chapter. An overview of the 7SJ6%ented with its ap-

plications areas, characteristics, and scope of functions. \
11 Overall Operation % 18

1.2 Application Scope 21

1.3 Characteristics 23
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Introduction

1.1 Overall Operation

1.1 Overall Operation

The numerical, multi-functional protection device SIPROTEC 7SJ61 is equipped with a powerful micropro
sor. It allows all tasks to be processed digitally, from the acquisition of measured quantities to sending com-
mands to circuit breakers. Figure 1-1 shows the basic structure of the device.

Analog Inputs

The measuring inputs (MI) convert the currents coming from the instrument transformers and

level appropriate for the internal processing of the device. The device has 4 current in
for the input of the phase currents. Depending on the model, the fourth current input () m

suring the ground fault current I (current transformer starpoint) or for a separate gro

(for ground fault detection Iy,). The analog input quantities are passed on to the inpu

e QO

53]
N
"N

Zz ©
T %
VAN
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N
Operator
ControIE] |E|
Panel E

Vaux

Figure 1-1
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| Rear Service e JI_ PC/Modem/
-l -t
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__________________________ i
1 Time 1 eg.CF77
B _: Synchronization r__T+ IRIG B

ardware structure of the numerical multi-functional device 7SJ61

L 4

hem to the
these are
ed for mea-

t transformer

4
e input amplifier IA stage provides a high-resistance termination for the input quantities. It consists of filters
are optimized for measured-value processing with regard to bandwidth and processing speed.

e analog-to-digital (AD) element consists of a multiplexor, an analog-to-digital (A/D) converter and of
memory components for the transmission of digital signals to the microcomputer system.

18
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Introduction
1.1 Overall Operation

Microcomputer System
tion and control functions. They especially include:
 Filtering and preparation of the measured quantities
e Continuous monitoring of the measured quantities

» Monitoring of the pickup conditions for the individual protective functions

Apart from processing the measured values, the microcomputer system (uC) also executes the actua@-

 Interrogation of limit values and sequences in time @
» Control of signals for the logic functions

» Output of control commands for switching devices %
* Recording of messages, fault data and fault values for analysis
* Management of the operating system and the associated functions such as@ording, real-time clock,

communication, interfaces, etc.
» The information is distributed via output amplifiers (OA).

Binary Inputs and Outputs

Binary inputs and outputs to and from the computer system are frel ia the input/output modules. The com-
puter system obtains the information from the system (e. ot etting) or the external equipment (e.g.
blocking commands). Outputs are, in particular, commands switchgear units and annunciations for

remote signalling of important events and statuses.

Front Elements \

Optical indicators (LEDs) and a front display ( isplay) provide information on the function of the
r
ncti

device, and indicate events, states and mea es.

with the LCD facilitate local interaction with the device. Via
such as configuration and setting parameters, operating and fault
scessed. Setting parameters may be changed in the same way.

SIPROTEC, 7SJ61, Manual 19
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1.1 Overall Operation

Serial Interfaces

The Front PC Interface is provided for local communications with a personal computer using the DIGSI so
ware. This facilitates a comfortable handling of all device functions.

The Rear Service Interface can also be used to communicate with the relay from a PC running the DIGSI soft-
ware. This interface is especially well suited for a permanent connection of the devices to the PC or for

ation via a modem. The service interface can also be used to connect an RTD box (= resistance temperature
detector) for obtaining external temperatures (e.g. for overload protection).

4
All data can be transferred to a central control center or monitoring system via the serial Sy Interface.
This interface may be provided with various protocols and physical transmission sche t i particular
application.
A further interface is provided for the time synchronization of the internal clock via @synchronization
sources.

A range of communication protocols are available from a variety of additional i@odules.

The operator or service interface allows you to operate the device from a r ocation or on site using a
standard browser. This is possible during commissioning, checking and al uring operation of the devices.
The SIPROTEC 4 Standard ,WEBMonitor" is available for this task.

Power Supply

A power supply unit (Vaux or PS) delivers power to the func itSion the different voltage levels. Voltage
dips may occur if the voltage supply system (substation b omes short-circuited. Usually, they are
bridged by a capacitor (see also Technical Data). K
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1.2 Application Scope

The numerical, multi-functional SIPROTEC 4 7SJ61 is a versatile device designed for protection, conttel and
monitoring of busbar feeders. For line protection, the device can be used in networks with earthed, lowgesis-
tance earthed, isolated or compensated neutral point. It is suited for networks that are radial and stpplied from
a single source or open looped networks. The device is equipped with motor protection applicable for asyn-
chronous machines of all sizes.

The device includes the functions that are necessary for protection, for monitoring of cikguit breaker positions,

and control of the circuit breakers in straight bus applications or breaker-and-a-half configurations; therefore,

the devices can be universally employed. The devices also provide excellent backupyfacilities of differential pro-
tective schemes of lines, transformers, generators, motors, and busbars of all yeltage‘evels.

Protective Functions

Non-directional overcurrent protection (50, 50N, 51, 51N) is the basis of theydevice. There are three definite
time overcurrent protective elements and one inverse time element for theyphase currents and the ground cur-
rent. For inverse time overcurrent protective elements, several curvesyof different standards are provided. Al-
ternatively, user-defined characteristic can be programmed.

Depending on the variant ordered, the overcurrent time protection.can feature breaker failure protection and
ground fault protection for high-resistence ground short-circuits‘and faults.

In addition to the fault protection functions already mentiened¥other protective functions are available. Some
of them depend on the version of the device that is orderedyThese additional functions include negative se-
quence protection (46), thermal overload protectiQn (49) with start inhibit for motors (66/68), and motor starting
protection (48), as well as automatic reclosing (79) Which allows different reclosing cycles on overhead lines.
An automatic reclosing system may also be gonnected externally.

A protection feature can be ordered fof'the detection of intermittent ground faults which detects and accumu-
lates transient ground faults.

External detectors account for ambient temperatures or coolant temperatures (by means of an external RTD-
box).

Control Functions

The device features a cofitrolfun€tion for activating and deactivating switchgears via the integrated operator
panel, the system integface, Bipary inputs, and the serial port using a personal computer with DIGSI.

The status of the primary equipment can be transmitted to the device via auxiliary contacts connected to binary
inputs. The presént status (or position) of the primary equipment can be displayed on the device, and used for
interlocking or plausibility monitoring. The number of the operating equipment to be switched is limited by the
binary inputs®and outputs available in the device or the binary inputs and outputs allocated for the switch posi-
tion indications. Depending on the primary equipment being controlled, one binary input (single point indication)
or two bihary‘inputs (double point indication) may be used for this process.

The capability of switching primary equipment can be restricted by a setting associated with switching authority
(Remote @r Local), and by the operating mode (interlocked/non-interlocked, with or without password request).

Processing of interlocking conditions for switching (e.g. switchgear interlocking) 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

The operational indications provide information about conditions in the power system and the device. Measure#
ment quantities and values that are calculated can be displayed locally and communicated via the serial inters
faces.

Device messages can be assigned to a number of LEDs on the front cover (allocatable), can be externally‘pros
cessed via output contacts (allocatable), linked with user-definable logic functions and/or issued via serial in-
terfaces.

During a fault (system fault) important events and changes in conditions are saved in fault proteeols (Event Log
or Trip Log). Instantaneous fault values are also saved in the device and may be analized subséquently.

Communication

The following interfaces are available for the communication with external operatingycontiol and memory sys-
tems.

A 9-pole DSUB miniature female connector on the front panel serves the puppose,of focal communication with
a PC. By means of the SIPROTEC 4 operating software DIGSI, all operational and’evaluation tasks can be
executed via this operator interface, such as specifying and modifying géhfiguration parameters and settings,
configuring user-specific logic functions, retrieving operational messagesfand®measured values, inquiring
device conditions and measured values, issuing control commands:

Depending on the individual ordering variant, additional inteffaces are located at the rear side of the device.
They serve to establish extensive communication with other digital operating, control and memory components:

The service interface can be operated via electrical data finestr fiber optics and also allows communication
via modem. For this reason, remote operation is possible Via personal computer and the DIGSI operating soft-
ware, e.g. to operate several devices via a central PC.

The system interface ensures the central comfmunication between the device and the substation controller. It
can also be operated via data lines or fiber gptic cables. Standard protocols are available to transmit data ac-
cording to IEC 60870-5-103 via system pert. Thé integration of the devices into the automation systems
SINAUT LSA and SICAM can also take placeywithithis profile.

The EN-100-module allows the devices(to bejintegrated in 100-Mbit-Ethernet communication networks in
control and automation systems using, protocols according to IEC61850. Besides control system integration,
this interface enables DIGSI-commiunication and inter-relay communication via GOOSE.

Alternatively, field bus coupling,with PROFIBUS FMS is available for SIPROTEC 4. The PROFIBUS FMS ac-
cording to DIN 19245 is an open communication standard that particularly has wide acceptance in process
control and automation engineering, with exceptional high performance. A profile has been defined for the
PROFIBUS communicatien that,eovers all of the information types required for protection and process control
engineering. The integration of the devices into the power automation system SICAM can also take place with
this profile.

Besides the field-bus’connection with PROFIBUS FMS, further couplings are possible with PROFIBUS DP and
the protocgls DNR3.0"and MODBUS. These protocols do not support all possibilities which are offered by
PROFIBUS EMS.

Furthermore, a rédundant IEC 60870-5-103 interface is available.
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1.3 Characteristics

1.3 Characteristics

General Characteristics

Powerful 32-bit microprocessor system.

Complete digital processing and control of measured values, from the sampling of the analog input quanti-
ties to the initiation of outputs, for example, tripping or closing circuit breakers or other switchgear devices.

Total electrical separation between the internal processing stages of the device andsthe external transform-
er, control, and DC supply circuits of the system because of the design of the binary inputs, outputs, and the
DC or AC converters.

Complete set of functions necessary for the proper protection of lines, feedérs,;motors, and busbars.

Easy device operation through an integrated operator panel or by meansf a cennected personal computer
running DIGSI.

Continuous calculation and display of measured and metered valuesten the front of the device.
Storage of min/max measured values (slave pointer function) and'storage of long-term mean values.

Recording of event and fault data for the last 8 system faults(faultiinra network) with real-time information
as well as instantaneous values for fault recording for amaximum‘time range of 20 s.

Constant monitoring of the measured quantities, aSwell as,continuous self-diagnostics covering the hard-
ware and software.

Communication with SCADA or substation controlleneguipment via serial interfaces through the choice of
data cable, modem, or optical fibers.

Battery-buffered clock that can be synchronizedwith an IRIG-B (via satellite) or DCF77 signal, binary input
signal, or system interface commana#

Motor Statistics: Recording of impektant statistical motor data (operation and startup information).

Switching statistics: Recording of'the number of trip signals instigated by the device and logging of currents
switched off last by the device g@8wellfas accumulated short circuit currents of each pole of the circuit break-
er.

Operating Hours Counter: Tracking of operating hours of the equipment being protected.

Commissioning aids stieh asieéhnection check, status indication of all binary inputs and outputs, easy check
of system interfaceqand influencing of information of the system interface during test operation.

Time Overcurrent Protection 50,,5%, 50N, 51N

Three definite timefovercurrent protective elements and one inverse time overcurrent protective element for
phase current@nd ground current I, or summation current 3l;

wwvo-phase operation of the time overcurrent protection (I, 1) is possible;

Different,curves of common standards are available for 51 and 51N, or a user-defined characteristic;
Bloeking capability e.g. for reverse interlocking with any element;

Instantaneous tripping by any overcurrent element upon switch onto fault is possible;

In-rush restraint with second harmonic oscillation.
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Ground Fault Protection 50N, 51N

« Three definite time overcurrent protective elements and one inverse time overcurrent protective element fo
high-resistance ground faults in grounded systems;

 Different curves of common standards are available for 51 and 51N, or a user-defined characteristic;‘ )

 In-rush restraint with second harmonic oscillation;

« Instantaneous tripping by any overcurrent element upon switch onto fault is possible.

L 4

Dynamic Cold Load Pick-up Function 50C, 50NC, 51C, 51NC, 67C, 67NC

< Dynamic changeover of time overcurrent protection settings, e.g. when cold load co?xitia e anticipated;

« Detection of cold load condition via circuit breaker position or current threshold;
« Activation via automatic reclosure (AR) possible;
« Start also possible via binary input.

Single-Phase Overcurrent Protection Q

» Evaluation of the measured current via the sensitive or insen current transformer;

< Suitable as differential protection that includes the neutral point
side or a motor side or for a grounded reactor set;

r on a transformer side, a generator

« As tank leakage protection against illegal leakage curr n transformer casing and ground.

Negative Sequence Protection 46
« Evaluation of negative sequence compon he nts;
» Two definite-time elements 46-1 and 46Qe inverse-time element 46-TOC; curves of common stan-
dards are available for 46-TOC. \
Motor Starting Protection 48 %
« Inverse time tripping characteri@ on an evaluation of the motor starting current;

L 4

« Definite time delay for bloc \

Motor Restart Inhibit 66, 86

« Disablin hibit is possible if an emergency startup is required.

« Approximate replica of ex¢essive rotor temperature;
e Startup is perm@ if the rotor has sufficient thermal reserves for a complete startup;
N

Maotors 51M

Load Jam Protecti
« Protection of motors during sudden rotor blocking
. Evalua‘ion of the positive sequence system of phase currents
Evaluation of the circuit breaker switching state

cking of function during motor standstill and during motor startup
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Thermal Overload Protection 49

« Thermal profile of energy losses (overload protection has total memory capability);

* True r.m.s. calculation; O
« Adjustable thermal alarm level; O

« Adjustable alarm level based on current magnitude;

< Additional time constant setting for motors to accommodate the motor at standstill; Y 4

 Integration of ambient temperature or coolant temperature is possible via external @ture sensors and

RTD-Box. \

Monitoring Functions

< Availability of the device is greatly increased because of selfmonitorin@Cnal measurement circuits,

power supply, hardware, and software;
« Supervision of the current transformer secondary circuits by means o and symmetry checks.
« Trip circuit monitoring;

* Phase rotation check.

Ground Fault Detection 50N(s), 51N(s)
« Two-element ground fault detection: High-curre ment 50Ns-1 and 50Ns-2;
« High sensitivity (as low as 1 mA);
« The overcurrent protection element may b€ o d with either a definite time or an inverse time delay;

« One user-defined and two logarith W
tion;

« Optionally applicable as additiN
Intermittent Ground Fault Protection @

+ Detects and accumulates intermittent ground faults;

e Tripping after confi@)tal time.
Automatic Reclosing Syst x
. Single-shotl@shot;

* With se ead times for the first and all succeeding shots;

rs rrent/time curves are available for inverse time O/C protec-

} fault protection.

ents that initiate automatic reclosing are selectable. The choices can be different for phase
round faults;

an
programs for phase and ground faults;

 Interaction to time overcurrent protection element and ground fault elements. They can be blocked in de-
gendence of the reclosing cycle or released instantaneously;

B ailure Protection 50 BF
e Checking current flow and/or evaluation of the circuit breaker auxiliary contacts;
« Initiated by the tripping of any integrated protective element that trips the circuit breaker;

« Initiation possible via a binary input from an external protective device.
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Flexible Protective Functions

« Up to 20 protection functions which can be set individually to operate in three-phase or single-phase modO

< Any calculated or directly measured value can be evaluated on principle;
« Standard protection logic function with definite time characteristic; O

« Internal and configurable pickup and dropout delay;

« Modifiable message texts. Y 4

« Detection of any ambient temperatures or coolant temperatures by means of RTD% external tem-

RTD-Boxes

perature sensors.

Phase Rotation 0
« Selectable ABC or ACB by setting (static) or binary input (dynamic). Q

Circuit-Breaker Maintenance
« Statistical methods to help adjust maintenance intervals for CB according to their actual wear;
« several independent subfunctions have been implement edure, ZI* -procedure, 2P-procedure

and |12t-procedure); x
« Acquisition and conditioning of measured values for Q ions operates phase-selective using one

procedure-specific threshold per subfunction.

User-defined Functions
« Internal and external signals can be logic mbined to establish user-defined logic functions;
e All common Boolean operations are ;No programming (AND, OR, NOT, Exclusive OR, etc.);
« Time delays and limit value interrog@
« Processing of measured values,fincluding zero suppression, adding a knee curve for a transducer input, and

live-zero monitoring; ’\
Breaker Control x
« Circuit breakers ca’r@ d and closed via specific process control keys (models with graphic displays
I
n

only), the program e function keys on the front panel, via the system interface (e.g. by SICAM or
C interface using a personal computer with DIGSI);

SCADA), or vi
e Circuitb &\ onitored via the breaker auxiliary contacts;

onitering of the circuit breaker position and check of interlocking conditions.
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Functions O 2

L 4
This chapter describes the numerous functions available on the SIPROTEC 4 devic It shows the
setting possibilities for each function in maximum configuration. Information with r determination of

setting values as well as formulas, if required, are also provided.

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

d

2.1 General 28
2.2 Overcurrent Protection 50, 51, 50N, 51N 48
2.3 Dynamic Cold Load Pickup 77
2.4 Single-Phase Overcurrent Protection 83
25 Negative Sequence Protection 46 94
2.6 Motor Protection 102
2.7 Thermal Overload Protection 49 K 124
2.8 Monitoring Functions 134
29 Ground Fault Protection IN(s 147
2.10 Intermittent Ground Fa& ion 156
211 Automatic Reclosing 162
2.12 Breaker Failure Protect BF 185
2.13 Flexible Prdte il@nions 191

etection via RTD Boxes 200

209
211
213
244
2
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2.1 General

2.1 General

The settings associated with the various device functions may be modified using the operating or service i
face in DIGSI in conjunction with a personal computer. Some parameters may also be changed using the con
trols on the front panel of the device. The procedure is set out in detail in the SIPROTEC System Descripti

. . 4
2.1.1 Functions Overview
The 7SJ61 relay contains protection functions as well as many other functions. The har irmware is
designed for this scope of functions. Additionally, the control functions can be matche stem require-
ments. Individual functions can be activated or deactivated during the configuration proc ” The interaction
of functions may also be modified. 0
2.1.1.1 Description Q
Configuration of Functions
Example for the configuration of functional scope:
A protected system consists of overhead lines and undergro . Since automatic reclosing is only
needed for the overhead lines, the automatic reclosing fu ni t configured or "Disabled" for the relays

protecting the underground cables.
The available protection and additional functions mus% ured as Enabled or Disabled. For individual

functions a choice between several alternatives is p s described below.
Functions configured as Disabled are not p @
ing settings (functions, limit values) are not que

e

ed by'the 7SJ61. There are no indications, and correspond-
during configuration.

® Note

l Available functions and default settings‘de d on the ordering code of the relay (see Section A.1 for details).

L 2

Q
o
&

L 4
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2.1.1.2 Setting Notes

Setting the Functional Scope

Configuration settings can be entered using a PC and the software program DIGSI and transferred via the front
serial port or the rear service interface of the device. The operation via DIGSI is explained in the SIPROTEC 4
System Description.

For changing configuration parameters in the device, password no.7 is required (for parameter set). Without
the password, the settings can be read but not modified and transmitted to the devicef

The functional scope with the available options is set in the Functional Scope dialog box4o match plant re-
quirements.

Special Features
Most settings are self-explanatory. The special features are described below.

If you want to use the setting group change function, set address 108 Grp Chge OPTION to Enabled. Simple
and fast changeover between up to four different setting groups isgppossible in service. Only one setting group
can be selected and used if this option is Disabled.

For the overcurrent elements of the time overcurrent protectiony(separately for phase currents and ground cur-
rent), various tripping characteristics can be selectedsat address#12 Charac. Phase and 113 Charac.
Ground. If only the definite characteristic is desired, then Definite Time should be selected. Additionally,
depending on the version ordered, various inverse time characteristics, based on either IEC (TOC IEC) stan-
dards or ANSI (TOC ANSI standards), or user-defined characteristic are available for selection. The dropout
behaviour of the IEC and ANSI characteristics will beispecified later with settings (addresses 1210 and 1310).
But for the user-defined characteristic, you can ch@ese in address 112 and 113 whether to specify only the
pickup characteristic (User Defined APU)orthe pickup and the dropout characteristic (User def. Reset).

Additionally, the superimposed high-€urrentelements 50-2 and 50-3 are available in all these cases. Time over-
current protection may be set to Disabled during configuration.

For (sensitive) ground fault detection, address 131Sens. Gnd Fault is used to specify whether this function
should be enabled with definite time/ripping characteristics (Definite Time), aUser Defined PU and two
logarithmic inverse characteristics'or Disabled.

For the intermittent grotind fault protection, you can specify the measured quantity (with Ignd,with 310 or
with Ignd,sens.) tggbelused by this protection function at address 133 INTERM. EF.

For negative sequente cuirent protection, address 140 46 is used to specify whether the tripping characteris-
tics should be Definite,Time, TOC ANSI or TOC IEC, or whether the function is to be Disabled.

For overload pratection, address 142 49 allows you to specify whether the thermal replica of the overload pro-
tection will aeGeuntfor a coolant temperature or ambient temperature (With amb. temp.) or not (No
ambient ‘temp);or whether the entire function is Disabled.

For'the cireuit-breaker maintenance function, several options are available under address 172 52 B.WEAR
MONIT. Irrespective of this, the basic functionality of the summation current formation (X1 procedure) is always
active. It requires no further configurations and adds up the tripping currents of the trips initiated by the protec-
tion fungtions.

When selecting the ZI* procedure, the sum of all tripping current powers is formed and issued as a reference
vdltie. The 2P procedure continuously calculates the remaining lifespan of the circuit breaker.

With the 1%t procedure, the square fault current integrals are formed via arc time and are issued as a reference
value.

For more detailed information about the circuit breaker maintenance procedures, see Section 2.17.2.
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2.1 General
When using trip circuit supervision, address 18274 Trip Ct Supv allows you to select whether this function
should work with two (2 Binary Inputs) or only one binary input (7 Binary Input) or if the function is
Disabled.
If you want to detect an ambient temperature or a coolant temperature and e.g. send the information to the
overload protection, specify in address 190 RTD-BOX INPUT the port to which the RTD-box is connectedyFor
7SJ61 Port C (service port) is used for this purpose. The number and transmission type of the temperature
detectors (RTD = Resistance Temperature Detector) can be specified in address191 RTD CONNECTION: 6
RTD simplex or 6 RTD HDX (with one RTD-box) or 72 RTD HDX (with two RTD-boxes). Implementation
examples are given in the Appendix (under "Connection examples"). The settings in addressg91 have to
comply with those of the RTD-box (see Subsection 2.14.2, "RTD-box").
The flexible protection functions can be configured via parameter FLEXIBLE FUNC.. Up to®20 functions can
be created. This is done by setting checkmarks at the functions. If the checkmark of affunctien is removed, all
settings and configurations made previously will be lost. After re-selecting the function, all settings and config-
urations are in default setting. Setting of the flexible function is done in DIGSI under “Rarameters”, “Additional
Functions” and “Settings"“. The configuration is done, as usual, under “Parameters: and “Configuration“.
2.1.1.3 Settings
Addr. Parameter Setting Options Default Setting Comments
103 Grp Chge OPTION Disabled Disabled Setting Group Change Option
Enabled
104 OSC. FAULT REC. Disabled Enabled Oscillographic Fault Records
Enabled
112 Charac. Phase Disabled Definite Time 50/51
Definite Time
TOC IEC
TOC ANSI
User Defined PU
User def. Reset
113 Charac. Ground Disabled Definite Time 50N/51N
Definite Time
TOC IEC
TOC ANSI
User Defined PU
WUserdef. Reset
117 Coldload Pickup Disabled Disabled Cold Load Pickup
Enabled
122 InrushRestraint Disabled Disabled 2nd Harmonic Inrush Restraint
Enabled
127 50 1Ph Disabled Disabled 50 1Ph
Enabled
131 Sens. Gnd Fadlt Disabled Disabled (sensitive) Ground fault
Definite Time
User Defined PU
Log. inverse A
Log. Inverse B
133 INTERM.EF Disabled Disabled Intermittent earth fault protection
with Ignd
with 310
with Ignd,sens.
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2.1 General
Addr. Parameter Setting Options Default Setting Comments
140 46 Disabled Disabled 46 Negative Sequence Pr
TOC ANSI
TOC IEC
Definite Time ‘ ?
141 48 Disabled Disabled 48 Startup Supervision tors
Enabled
142 49 Disabled Disabled 49 Thermal Overload¢Protection

No ambient temp
With amb. temp.

143 66 #of Starts Disabled Disabled 66 Stal
Enabled

144 LOAD JAM PROT. Disabled Disabled Lo rotection
Enabled

170 50BF Disabled Disabled 50 reaker Failure Protection
Enabled
enabled w/ 310>

171 79 Auto Recl. Disabled Disabled
Enabled

172 52 B.WEAR MONIT Disabled Dis
Ix-Method
2P-Method
12t-Method
182 74 Trip Ct Supv Disabled

2 Binary Inputs
1 Binary Input
190 RTD-BOX INPUT Disabled
Port C

191 RTD CONNECTION 6 RTD sim 6 RTD simplex Ext. Temperature Input Connec-
6 RTD HRX tion Type

79 Auto-Reclose Function

52 Breaker Wear Monitoring

74TC Trip Circuit Supervision

isabled External Temperature Input

- FLEXIBLE FUNC. 1..20 | Flex. F

Fle nctie
Fl Function 04
. tion 05

e unction 06
. Function 07
. Function 08
. Function 09
Flex. Function 10
Flex. Function 11

@ Flex. Function 12
Flex. Function 13
% Flex. Function 14

Please select Flexible Functions

Flex. Function 15
Flex. Function 16
Flex. Function 17
Flex. Function 18
P Flex. Function 19
Flex. Function 20
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2.1 General

2.1.2

2.1.2.1

Device, General Settings

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

Description

Command-dependent Messages "No Trip — No Flag”

2.1.2.2

The indication of messages masked to local LEDs and the provision of spontaneous messagestean be made
dependent on whether the device has issued a trip signal. This information is then not o@itput if during a system
disturbance one or more protection functions have picked up but no tripping by the 7SJ6lresulted because the
fault was cleared by a different device (e.g. on another line). These messages are‘thenlimited to faults in the
line to be protected. These messages are then limited to faults in the line to be @rotected.

The following figure illustrates the creation of the reset command for storedmessages. When the relay drops
off, stationary conditions (fault display Target on PU / Target on TRIP; Trip"ANo Trip) decide whether the new
fault will be stored or reset.

[610 |FItDisp.LED/LCD

19 Target on PU
. | Target on TRIP
511

Reset LED and'kCD-

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

Setting Notes

Fault Messages

A new pickup of a protection function‘generally turns off any previously set light displays so that only the latest
fault is displayed at any one,timeait can be selected whether the stored LED displays and the spontaneous
messages on the displaysappear@fter the new pickup or only after a new trip signal is issued. In order to select
the desired mode of display, Select the Device submenu in the SETTINGS menu. Under address 610
F1tDisp.LED/LCDsthetwe’options Target on PU and Target on TRIP ("No trip — no flag") can be se-
lected.

Default Display Seléection

32

In devices'with 44line displays and depending on the device version, a number of predefined image pages are
available. The'start page of the default display appearing after startup of the device can be selected in the
device data via parameter 640 Start image DD. The available image pages are listed in Annex A.5.
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2.1.2.3 Settings
Addr. Parameter Setting Options Default Setting Comments Q

610 FItDisp.LED/LCD Target on PU Target on PU Fault Display on LED{ALCD
Target on TRIP

640 Start image DD image 1 image 1 Start image Default Display
image 2
image 3
image 4

2.1.2.4 Information List

No. Information Type of In- mments
formation

- >Light on SP

- Reset LED IntSP

- DataStop IntSP

- Test mode IntSP

- Feeder gnd IntSP

- Brk OPENED IntSP

- HWTestMod IntSP

- SynchClock IntSP_Ev Synchronization

- Error FMS1 ouT FMS FO 1

- Error FMS2 (0] or FMS FO 2

- Distur.CFC T Disturbance CFC

1 Not configured P No Function configured

2 Non Existent Function Not Available

3 >Time Synch \Y >Synchronize Internal Real Time Clock

5 >Reset LED >Reset LED

15 >Test mode & SP >Test mode

16 >DataStop SP >Stop data transmission

51 Device OK ouT Device is Operational and Protecting

52 ProtActive IntSP At Least 1 Protection Funct. is Active

55 Reset Device ouT Reset Device

56 Initial Start ouT Initial Start of Device

67 Resume ouT Resume

68 ouT Clock Synchronization Error

69 ouT Daylight Saving Time

70 ouT Setting calculation is running

71 ouT Settings Check

72 Level-2 change ouT Level-2 change

73 Lotal change ouT Local setting change

110 Event Lost OUT_Ev Event lost

11 Flag Lost ouT Flag Lost

Chatter ON ouT Chatter ON
0 Error Sum Alarm ouT Error with a summary alarm
144 Error 5V ouT Error 5V
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2.1 General
No. Information Type of In- Comments
formation
145 Error OV ouT Error OV
146 Error -5V ouT Error -5V
147 Error PwrSupply ouT Error Power Supply
160 Alarm Sum Event ouT Alarm Summary Event
177 Fail Battery ouT Failure: Battery empty
178 1/0-Board error ouT I/O-Board Error
181 Error A/D-conv. ouT Error: A/D converter
183 Error Board 1 ouT Error Board 1
184 Error Board 2 ouT Error Board 2
185 Error Board 3 ouT Error Board 3
186 Error Board 4 ouT Error Board 4
187 Error Board 5 ouT Error Board 5
188 Error Board 6 ouT Error Board 6
189 Error Board 7 ouT Error Board 7
191 Error Offset ouT Error: Offset
192 ErrorlA/5Awrong ouT Error:1A/5Ajumpendifferept from setting
193 Alarm NO calibr ouT Alarm: NO calibration‘data available
194 Error neutralCT ouT Error: NeutrahCTudifferent from MLFB
220 CT Ph wrong ouT Error: Range CT“Rh wrong
301 Pow.Sys.Flt. ouT Power Systemault
302 Fault Event ouT FauliEvent
303 sens Gnd flt ouT sefnsitive/Ground fault
320 Warn Mem. Data ouT Warn®@zimit of Memory Data exceeded
321 Warn Mem. Para. ouT Warn: Limit of Memory Parameter exceeded
322 Warn Mem. Oper. ouT Warn: Limit of Memory Operation exceeded
323 Warn Mem. New OUT Warn: Limit of Memory New exceeded
502 Relay Drop Out SP Relay Drop Out
510 Relay CLOSE SP General CLOSE of relay
545 PU Time VI Time from Pickup to drop out
546 TRIP Time Vi Time from Pickup to TRIP
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2.1 General

2.1.3 Power System Data 1

2.1.3.1 Description O

The device requires certain basic data regarding the protected equipment, so that the device can ai to its
desired application. These may be, for instance, nominal power system and transformer data, measured quan-
tity polarities and their physical connections, breaker properties (where applicable) etc. There argyalso certain
parameters that are common to all functions, i.e. not associated with a specific protectiony control or monitoring

function. The following section discusses these data. \
2.1.3.2 Setting Notes @
General 0

This data can be entered directly at the device: Select the MAIN MENU bydpressing the MENU key. The user
should use the ¥ key to select SETTINGS, and then use the » f vigate to the SETTINGS display. To
obtain the Power System Data display, select the P.System in SETTINGS display.

dialog box will open under the option
u can configure the individual parameters.

In DIGSI double-click on Settings to display the relevant
P.System Data 1 withthe tabs,, and Prot.Op. q
The following descriptions are therefore structured ac

Rated Frequency (Power System)

d Frequency. The factory setting of the model
or a purpose other than the one planned when ordering

The rated system frequency is set at addres
number only has to be changed if the ice
the device.

Phase Rotation (Power System) \

Address 209PHASE SEQ. is us@vge the default phase sequence (A B C for clockwise rotation), if your
cl

power system permanently a ockwise phase sequence (A C B). A temporary reversal of rotation
is also possible using %ina input§ (see Section 2.15.2).

Temperature Unit (Power Syste \

Address 276 TE allows displaying the temperature values either in degrees Celsius or in degrees
Fahrenheit.
L 4
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Polarity of Current Transformers (Power System)

lowing figure applies accordingly to two current transformers). This setting determines the measuring directio

At address 201 CT Starpoint, the polarity of the wye-connected current transformers is specified (the foI-O
of the device (forward = line direction). Changing this parameter also results in a polarity reversal of the g@

current inputs |y or lys.

L 4

Busbar

— I
e k= S0

[201 |CT starpoint [201 | CT Starpoint

towards Line towards Line

—’:/: towards Busbar

Figure 2-2 Polarity of current transformers \

Current Connectionl4 (Power System)

Here, the device is informed whether the ground
fourth current input (1,5). This corresponds wi

current transformer starpoint is connected to the
ol en-connection, (see connection example in Appen-
dix A.3, Figure A-9). In this case, paramete olmgr. for Xiissetto YES. In all other cases, even if
the ground current of the own line is meal 8 a separate ground current transformer, the setting NO has
to be made. This setting exclusively affects t nction ,Current Sum Monitoring” (see Section 2.8.1).

Current Connection (Power System)
Via parameter 251 CT Connéct. al connection of the current transformers can be determined.

The standard connection is B,\ (Gnd ). It may only be changed if the device is set to measure one or
more ground currents via c t inputs. The standard connection applies to all other cases.

The following diagram illustrates a special connection.

Q>®
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11 Surface Mounting Case
| 1/2 Surface Mounting Case !

i 1/3 Surface Mounting Case !
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231 13] Q5 IC 06 28

IN Transf.
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97

_|
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! —_
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L
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,_

=

—
K L I
A B C \
Figure 2-3 Measurement o @i nd currents, example
L 4

this case the grou f the line. A second ground current, in this case the transformer starpoint current,

The phase currents |, \ t be connected to the first current input (terminals Q1, Q2) and to the third

(terminals Q5, QG@E input (terminals Q7, Q8) the ground current I, or lyg is connected as usual, in

r
e current input I, (terminals Q3, Q4).

is connected to
The settings A Q; G->BorA,G2,C,G; G2->B must be used here. Both define the connection of a
ground cur, at the second current input (terminals Q3, Q4). The settings only differ in the calculation of
Ig. In Case »C,G; G->B, the phase current I is determined by phase currents |, and I as well as the
measurediground current Iy or Iy ¢ons. at the fourth current input. In case of A, G2,C, G; G2->B, the phase
rentl is determined by phase currents 1, and I as well as the measured ground current I, at the second
t input. The setting must be set according to system requirements.
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The assignment of the protection functions to the ground current inputs in special connections is set out in the
following table.

Current Input function
In2 Time Overcurrent Protection Ground (Chapter 2.2)
In Or Iy sensitive Ground Fault Detection (sensitive / neutral - Chapter 2.9)

Single-phase Time Overcurrent Protection (Chapter 2.4)
Intermittent Ground Fault Protection (Chapter 2.10)

The settings for address 251 are only possible with DIGSI under Additional Settings.

® Note

l The settings under address 251 CT Connect. affect the time overcurrent protection with regard to the eval-
uation of phase currents only if address 250 50/51 2-ph prot has been set to@FF.

ATEX100 (Power System)

Parameter 235 ATEX100 enables meeting the requirements for prote¢ting explosion-protected motors for
thermal replicas. Set this parameter to YES to save all thermal replicas ofithe 7SJ61 devices in the event of a
power supply failure. After the supply voltage is restored, the thermal replicas will resume operation using the
stored values. Set the parameter to NO, to reset the calculated overtemperature values of all thermal replicas
to zero if the power supply fails.

Nominal Values of Current Transformers (CTs)

At addresses 204 CT PRIMARY and 205 CT SECONDARY|information is entered regarding the primary and
secondary ampere ratings of the current transformers. Itisdimportant to ensure that the rated secondary current
of the current transformer matches the rated eurrght of the device, otherwise the device will calculate incorrect
primary data. At addresses 217 Ignd-CTORRIMand 218 Ignd-CT SEC, information is entered regarding the
primary and secondary ampere rating of the cutrent transformer. In case of a normal connection (starpoint
current connected to |5 transformer), 217 Ignd-CT PRIM and 204 CT PRIMARY must be set to the same
value.

If the device features a sensitive ground Gurrent input, parameter 218 Ignd-CT SEC is set to 1 A by default.
In this case, the setting cannot be,changed.

If address 251 has been get S@ithat ground currents are measured by two inputs (setting options A, G2,C, G;
G->BorA,G2,C,G; G2->B), youhave to set the primary rated current of the second ground transformer con-
nected to I, at addresgf238. secondary ampere rating must conform with the phase current transformer.

To calculated the phase‘eurrent I correctly, the primary rated current of the ground current transformer, which
is used to calculaté | gf(address 217 or address 238), must be smaller than the primary rated current of the
phase currentitransformer (address 204).

Trip and Close Command Dydration (Breaker)

In address 21Q'the minimum trip command duration TMin TRIP CMD is set. This setting applies to all protec-
tion functions that can initiate tripping.

In address 211 the maximum close command duration TMax CLOSE CMD is set. It applies to the integrated
reglosing function. It must be set long enough to ensure that the circuit breaker has securely closed. An exces-
Sive duration causes no problem since the closing command is interrupted in the event another trip is initiated
by a protection function.
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Current Flow Monitoring (Breaker)

Address 212 BkrClosed I MIN corresponds to the threshold value of the integrated current flow manitoring
system. This parameter is used by several protection functions (e.g. overload protection and auto-reclasure for
motors). If the set threshold current is exceeded, the circuit breaker is considered closed and the pgwer system
is considered to be in operation.

The threshold value setting applies to all three phases, and must take into consideration all used protection
functions.

The pickup threshold for the circuit-breaker failure protection is set separately (see 2.42:2).

When using the device as motor protection and using the overload protection, |0agd jam protection and restart
inhibit, the protective relay can distinguish between a running motor and a stopped maetor, as well as take into
account the different motor cooldown behavior. For this application, the set value /must be lower than the
minimum no-load current of the motor.

Circuit-breaker Maintenance (Breaker)

Parameters 260 to 267 are assigned to CB maintenance. The parameters and the different procedures are
explained in the setting notes of this function (see Section 2.17 2)

Two-phase Time Overcurrent Protection (Protection Operating Quantities)

The two-phase overcurrent protection functionality is‘usediimygrounded or compensated systems where inter-
action of three-phase devices with existing two-phasé’ protection equipment is required. Via parameter 250
50/51 2-ph prot the time overcurrent protectioft cambe configured to two or three-phase operation. If the
parameter is set to ON, the value 0 A instead of the'measured value for I is used permanently for the threshold
comparison so that no pickup is possible in phaseyB. All other functions, however, operate in three phases.

Ground Fault Protection (Protection Parameters)

With address 613 50N /51N /67N "Wy youydefine whether ground fault protection or breaker failure protection
is to operate using measured values (Fgnd~ (measured)) or the quantities calculated from the three phase
currents (3I0 (calcul. )). Inthe firstcase, the measured quantity at the fourth current input is evaluated. In
the latter case, the summation_currentis calculated from the three phase current inputs. If the device features
a sensitive ground current input (measuring range starts at 1 mA), the ground fault protection always uses the
calculated variable 3101, this,case, parameter 613 50N/51N/67N w. is not available.
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2.1.3.3 Settings

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

The table indicates region-specific default settings. Column C (configuration) indicates the corresponding sec-
ondary nominal current of the current transformer.

Addr. Parameter C 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 1A CT/Rated,Secondary
5A Current
209 PHASE SEQ. ABC ABC Phase Sequence
ACB
210A TMin TRIP CMD 0.01 .. 32.00 sec 0.15 sec Minimum TRIP Command
Duration
211A TMax CLOSE CMD 0.01 .. 32.00 sec 1.00,sec Maximum Close
Command Duration
212 BkrClosed | MIN 1A 0.04..1.00 A 0.04 A Closed Breaker Min.
oA 020 500A 030A Current Threshold
214 Rated Frequency 50 Hz 500Hz Rated Frequency
60 Hz
217 Ignd-CT PRIM 1..50000 A 60 A Ignd-CT rated primary
current
218 Ignd-CT SEC 1A 1A Ignd-CT rated secondary
5A current
235A ATEX100 NO NO Storage of th. Replicas w/o
YES Power Supply
238 Ignd2-CT PRIM 1..50000A 60 A Ignd2-CT rated primary c.
(conn. to 12)
250A 50/51 2-ph prot ON OFF 50, 51 Time Overcurrent
OFF with 2ph. prot.
251A CT Connect. A, B, C, (Gnd) A, B, C, (Gnd) CT Connection
A,G2,C,G; G->B
A,G2,C,G; G2->B
260 Ir-52 10 .. 50000 A 125 A Rated Normal Current (52
Breaker)
261 OP.CYCLES AT Ir 100 .. 1000000 10000 Switching Cycles at Rated
Normal Current
262 Isc-52 10 .. 100000 A 25000 A Rated Short-Circuit Break-
ing Current
263 OP.CYCLES Isc 1..1000 50 Switch. Cycles at Rated
Short-Cir. Curr.
264 IEXPONENT 1.0..3.0 2.0 Exponent for the Ix-
Method
265. Cmd.via control (Setting options depend None 52 B.Wear: Open Cmd. via
on configuration) Control Device
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Addr. Parameter Setting Options Default Setting Comments
266 T 52 BREAKTIME 1..600 ms 80 ms Breaktime (52 Breaker)
267 T 52 OPENING 1..500 ms 65 ms Opening Time (52Break?
er)
276 TEMP. UNIT Celsius Celsius Unit of temperature mea-
Fahrenheit surement
280 Holmgr. for Zi NO NO Holmgreen-conn. (for fast
YES supi-i-monit.)
613A 50N/51N/67N w. Ignd (measured) Ignd (measured) S50N/51N/67N Ground
310 (calcul.) Overcurrent with
2.1.3.4 Information List
No. Information Type of In- Comments
formation
5145 >Reverse Rot. SP >Reverse Phase/Rotation
5147 Rotation ABC ouT Phase rotatien ABC
5148 Rotation ACB ouT Phase rotation ’ACB
2.1.4  Oscillographic Fault Records
The Multi-Functional Protection with Control 7SJ61Sequipped with a fault record memory. The instantaneous
values of the measured quantities
ias gy i, iy OF ins
are sampled at intervals of 1.25 ms (fap50"Hz) or 1.04 ms (for 60 Hz), and stored in a ring buffer (16 samples
per cycle). In the case of a fault, the data 1§ recorded for a set period of time, but not for more than 5 seconds.
The total duration of recording amounts to up to 20 seconds. Up to 8 fault records can be recorded in this buffer.
The fault record memory is atitomatieally updated with every new fault, so that there is no acknowledgment for
previously recorded fauits required. The fault record buffer can also be started with protection pickup, via binary
input, via PC interface, @rayserial interface.
2.1.4.1 Description
The data cafb@retrieved via the serial interfaces by means of a personal computer and evaluated with the
protection data processing program DIGSI and the graphic analysis software SIGRA 4. The latter graphically
represents,the"@ata recorded during the system fault and also calculates additional information from the mea-
sdred yaluesdCurrents can be presented as desired as primary or secondary values. Signals are additionally
recorded as’binary tracks (marks) e.g. "pickup”, "trip".
If the device has a serial system interface, the fault recording data can be passed on to a central device via this
interface. The evaluation of data is done by appropriate programs in the central device. Currents are referred
toheir maximum values, scaled to their rated values and prepared for graphic presentation. Signals are addi-
tionally recorded as binary tracks (marks) e.g. "pickup”, "trip".
Transfer to a central device can be polled automatically, either after each fault detection by the protection, or
only after a trip.
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® Note
l The signals used for binary tracks can be configured in DIGSI.
® Note
l If via parameter 251 CT Connect. one of the current transformer connection types A, G2,C,G; G->B,or

A,G2,C,G; G2->B has been selected, the measured ground current |, measured by the seeond current
transformer is indicated under track ,iN“. The ground current detected by the fourth current transformer is indi-
cated under track ,iNs* angezeigt.

2.1.4.2 Setting Notes

Configuration

Fault recording (waveform capture) will only take place if addressg 04 0SCG. [FAULT REC. is setto Enabled.
Other settings pertaining to fault recording (waveform capture) are,found‘infthe Osc. Fault Rec. OSC.
FAULT REC. submenu of the SETTINGS menu. Waveform gapture‘makes a distinction between the trigger
instant for an oscillographic record and the criterion to save the,recéerd)(address 401 WAVEFORMTRIGGER).
Normally, the trigger is the pickup of a protection element, 2€. thetime 0 is defined as the instant the first pro-
tection function picks up. The criterion for saving may be boththesdevice pickup (Save w. Pickup) or the
device trip (Save w. TRIP). A trip command issued by theidevice can also be used as trigger instant (Start
w. TRIP), in this case it is also the saving criterion.

A fault event starts with the pickup by any protection function and ends when the last pickup of a protection
function has dropped out. Usually this is als@ the extent of a fault recording (address 402 WAVEFORM DATA =
Fault event). If automatic reclosing is perforimed, the entire system fault — with several reclosing attempts
if necessary — can be recorded until the faultghasbeen cleared for good (address 402 WAVEFORM DATA =
Pow.Sys.F1t.). This facilitates the repfesentation of the entire system fault history, but also consumes
storage capacity during the automatic reclosing dead time(s).

The actual storage time begins at the pre4fault ime PRE. TRIG. TIME (address 404) ahead of the reference
instant, and ends at the post-fault,time,POST REC. TIME (address 405) after the storage criterion has reset.
The maximum storage time fof eachifault recording (MAX. LENGTH) is entered in address 403. Recording per
fault must not exceed 5 secends,A total of 8 records can be saved with a total time of 20 seconds at the most.

An oscillographic records€an betfiggered by a status change of a binary input, or from a PC via the operator
interface. Storage is then triggered dynamically. The length of the fault recording is set in address 406 BinIn
CAPT.TIME (but natdepgerthan MAX. LENGTH, address 403). Pre-fault and post-fault times will add to this.
If the binary input timé’is set to «, the length of the record equals the time that the binary input is activated
(static), but,notiengerthan the MAX. LENGTH (address 403).
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2.1.4.3 Settings
Addr. Parameter Setting Options Default Setting Comments
401 WAVEFORMTRIGGE | Save w. Pickup Save w. Pickup Waveform Capture
R Save w. TRIP
Start w. TRIP
402 WAVEFORM DATA Fault event Fault event Scope of Waveform Rata
Pow.Sys.Flt.
403 MAX. LENGTH 0.30 .. 5.00 sec 2.00 sec Maxdlengthsof & Waveform
Capture'Record
404 PRE. TRIG. TIME 0.05 .. 0.50 sec 0.25 sec Captured)\Waveform Prior to
Trigger
405 POST REC. TIME 0.05 .. 0.50 sec 0.10 sec Captured Waveform after Event
406 Binin CAPT.TIME 0.10 .. 5.00 sec; w 0.50 sec Capture Time via Binary Input
2.1.4.4 Information List
No. Information Type of In- Comments
formation
- FltRecSta IntSP FaulgyRecording Start
4 >Trig.Wave.Cap. SP >Trigger Waveform Capture
203 Wave. deleted OUT_Ev Waveform data deleted
30053 Fault rec. run. OUZE Fault recording is running
2.1.5  Settings Groups
Up to four different setting groups ¢an b€ created for establishing the device's function settings.
Applications
« Setting groups enables thelwser to save the corresponding settings for each application so that they can be
quickly called uppvhenyequired. All setting groups are stored in the device. Only one setting group may be
active at a given,time.
2.1.5.1 Description

Changing SettingéGroups

During operation the user can switch back and forth setting groups locally, via the operator panel, binary inputs
(if so configured), the service interface using a personal computer, or via the system interface. For reasons of
safety it is not possible to change between setting groups during a power system fault.

A setting group includes the setting values for all functions that have been selected as Enabled during con-
figuration (see Section 2.1.1.2). In 7SJ61 relays, four independent setting groups (A to D) are available. While
setting values may vary, the selected functions of each setting group remain the same.
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2.1 General
2.1.5.2 Setting Notes
General
If setting group change option is not required, Group A is the default selection. Then, the rest of this sec@
not applicable.
If the changeover option is desired, group changeover must be setto Grp Chge OPTION = Enabled (address
103) when the function extent is configured. For the setting of the function parameters, each of the reqﬁred
setting groups A to D (a maximum of 4) must be configured in sequence. The SIPROTEC 4 S escription
gives further information on how to copy setting groups or reset them to their status at deliv ndalso how
to change from one setting group to another.
Subsection 3.1 of this manual tells you how to change between several setting groups e lly via binary
inputs. 0
2.1.5.3 Settings Q
Addr. Parameter Setting Options Default Settin Comments
302 CHANGE Group A Group A hange to Another Setting Group
Group B
Group C
Group D
Binary Input
Protocol
2.1.5.4 Information List
No. Information Type o Comments
- GroupA act Setting Group A is active
- GroupB act Setting Group B is active
- GroupC act Setting Group C is active
- GroupD act Setting Group D is active
7 >Set Group Bit0 >Setting Group Select Bit 0
8 >Set Group Bitl O >Setting Group Select Bit 1
L 4
44

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008




Functions

2.1.6

2.16.1

Applications %
Ic

2.1.6.2

2.1 General

O

Description Q

The general protection data (P.System Data 2)includes settings associated with all functions ra han a
specific protection or monitoring function. In contrast to the P.System Data 1 as discussed before, they can
be changed over with the setting groups. @

Power System Data 2

If the primary reference current of the protected object is set, the device is able e and output the per-
centage operational measured values.

For protection of motors the motor starting detection represents an importan . Exceeding a configured
current value serves as a criterion.

Setting Notes Q

Definition of Nominal Rated Values

At address 1102 FullScaleCurr., the primary ref ent (phase) of the protected equipment is
entered (e.g. motors). If this reference variable mat thelprimary value of the current transformer, it is equiv-
alent to the setting at Address 204 (Section 2.1.3( re generally used to show values as a percentage
of full scale.

Recognition of Running Condition (Only for M @

When the configured current value al ss 1107 I MOTOR START is exceeded, this will be interpreted as
motor starting. This parameter is N start-up time monitoring and overload protection functions.
For this setting the following sho considered:

e A setting must be selected that er than the actual motor start-up current under all load and voltage
conditions. < 1

« During motor start—@ I replica of the overload protection is "frozen", i.e. kept at a constant level.
This threshold shog set unnecessarily low since it limits the operating range of the overload protec-
t i

tion for high cu\ ng operation.

Q>®
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2.1.6.3 Settings
The table indicates region-specific default settings. Column C (configuration) indicates the corresponding seO
ondary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Comments
1102 FullScaleCurr. 10.. 50000 A 100 A Measurem:FullScaleCur-
rent(Equipm.rating) 4
1107 | MOTOR START 1A 0.40..10.00 A 250 A Motor St nt (Block
5A 2.00..50.00 A 1250 A 49, !
2.1.6.4 Information List
No. Information Type of In-
formation
126 ProtON/OFF IntSP Protection ON/OFF
356 >Manual Close SP >Manual close@i
501 Relay PICKUP ouT Relay PICKUP
511 Relay TRIP ouT Relay GE IP command
533 la = Vi
534 b = Vi
535 Ic = Vi
561 Man.Clos.Detect ouT
2720 >Enable ANSI#-2 SP
4601 >52-a SP
4602 >52-b SP
16019 >52 Wear start SP
16020 52 WearSet.fall (0] 52 Wear blocked by Time Setting Failure
16027 52WL.blk | PErr T 52 Breaker Wear Logic blk Ir-CB>=Isc-CB
16028 52WL.blk n PErr V'S uT 52 Breaker W.Log.blk SwCyc.lsc>=SwCyc.Ir
L 4
46 SIPROTEC, 7SJ61, Manual

C53000-G1140-C210-1, Release date 02.2008



Functions

2.1.7

2171

2.1.7.2

2.1 General

EN100-Module

Functional Description O

The EN100-Module enables integration of the 7SJ61 in 100-Mbit communication networks in co@d au-
tomation systems with the protocols according to IEC 61850 standard. This standard permits uniform commu-
nication of the devices without gateways and protocol converters. Even when installed in heterogeneous envi-
ronments, SIPROTEC 4 relays therefore provide for open and interoperable operatio rallel to the process
control integration of the device, this interface can also be used for communication | and for inter-

relay communication via GOOSE.
Setting Notes $b

Interface Selection

No special settings are required for operating the Ethernet syste Qmodule (IEC 1850, EN100-

Module). If the ordered version of the device is equipped with odule, it is automatically allocated to

the interface available for it, namely Port B.
2.1.7.3 Information List \

No. Information Type of In- K Comments
formatig "A
009.0100 | Failure Modul S | Failure EN100 Modul
009.0101 | Fail Chl Failure EN100 Link Channel 1 (Ch1)
009.0102 | Fail Ch2 Failure EN100 Link Channel 2 (Ch2)
L 4 \< ,
L 4
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2.2 Overcurrent Protection 50, 51, 50N, 51N

2.2

Overcurrent Protection 50, 51, 50N, 51N

Overcurrent protection is the main protection function of the 7SJ61 relay. Each phase current and the ground
current is provided with four elements. All elements are independent from each other and can be combingd as
desired.

If it is desired in grounded or compensated systems that three-phase devices should work together with two-
phase protection equipment, the overcurrent protection can be configured in such a way that it allows twophase
operation besides three-phase mode (see Section 2.1.3.2).

The high-set elements 50-3 and 50-2 as well as the overcurrent element 50-1 always operatemvith definite trip-
ping time, the fourth element 51 always with inverse tripping time.

Applications

221

48

« The non-directional overcurrent protection is suited for networks that are radial and\Supplied from a single
source or open looped networks, for backup protection of differential protective schemes of all types of lines,
transformers, generators, motors, and busbars.

General

Depending on parameter 613 50N/51N/67N w. the overcurrent pretection for the ground current can either
operate with measured values I or with the quantities 310 galculated from the three phase currents. Devices
featuring a sensitive ground current input, however, genetally Usefthe calculated quantity 310.

All overcurrent elements enabled in the device may belockedyia the automatic reclosing function (depending
on the cycle) or via an external signal to the binary inputs§ of the device. Removal of blocking during pickup will
restart time delays. The Manual Close signal is'an‘exception. If a circuit breaker is manually closed onto a fault,
it can be re-opened immediately. For overcufrent o high-set elements the delay may be bypassed via a Manual
Close pulse, thus resulting in high speed4ripping., This pulse is extended up to at least 300 ms.

The automatic reclosure function 79 maygalso Titiate immediate tripping for the overcurrent and high-set ele-
ments depending on the cycle.

Pickup of the definite-time elementgican be'sStabilized by setting the dropout times. This protection comes into
use in systems where intermittent faults occur. Combined with electromechanical relays, it allows different
dropout responses to be adjustedand a time grading of digital and electromechanical relays to be implement-
ed.

Pickup and delay settings,maysbe, quickly adapted to system requirements via dynamic setting changeover
(see Section 2.3).

Tripping by the 50-27and 5%elements (in phases), 50N-1 and 51N elements (in ground path) may be blocked
for inrush conditions By utilizing the inrush restraint feature. 4
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The following table gives an overview of the interconnection to other functions of 7SJ61.

Table 2-1 Interconnection to other functions
Overcurrent Ele- Connection to Manual Dynamic Inrush Restraint
ments CLOSE Cold Load Pickup Restraint

50-1 . . . .
50-2 . . .

50-3 . . .

51 . . . .
50N-1 . . . .
50N-2 . . .

50N-3 . . .

51N . . . .

Definite Time, High-set Elements 50-3, 50-2, 50N-3;,50N-2

For each element an individual pickup value 50-3 PICKUP{80-2,PICKUP or 50N-3 PICKUP, 50N-2
PICKUP is set. For 50-3 PICKUP and 50N-3 PICKUP, apart froam Fundamental and True RMS, the
Instantaneous values can also be measured. Eachyphase,and ground current is compared separately per
element with the common pickup values 50-3 PICKUP, 50-2 PICKUP or 50N-3 PICKUP, 50N-2 PICKUP.
If the respective pickup value is exceeded, this is signaledsAfter the user-defined time delays 50-3 DELAY,
50-2 DELAY or 50N-3 DELAY, 50N-2 DELAY have elapsed, trip signals are issued which are available for
each element. The dropout value is roughly equalite 95% of the pickup value for currents > 0.3 I, If the mea-
surement of the instantaneous values has been/configured for the 50-3 or 50N-3 element, the dropout ratio
amounts to 90 %.

Pickup can be stabilized by setting,dropeut times 121550 T DROP-OUT or 1315 50N T DROP-OUT. This
time is started and maintains the pickup,condition if the current falls below the threshold. Therefore, the function
does not drop out at high speed. /he tripidelay time 50-3 DELAY, 50-2 DELAY or 50N-3 DELAY, 50N-2
DELAY continues running in themeantime. After the dropout delay time has elapsed, the pickup is reported
OFF and the trip delay time jis*fésetwnless the threshold 50-3 PICKUP, 50-2 PICKUP or 50N-3 PICKUP,
50N-2 PICKUP has been exceeded again. If the threshold is exceeded again during the dropout delay time,
the time is cancelled. Thettrip delay time 50-3 DELAY, 50-2 DELAY or 50N-3 DELAY, 50N-2 DELAY con-
tinues running in the meantime. If the threshold value is exceeded after its expiry, the trip command is issued
immediately. If the'threshaeld value is not exceeded at this time, there is no reaction. If the threshold value is
exceeded again after expiry of the trip-command delay time, while the dropout delay time is still running, trip-
ping occurs immediatély.

These eleméntsican be blocked by the automatic reclosing feature (79 AR).

The followingfigures give an example of logic diagrams for the high-set elements 50-2 PICKUP or 50N-2
PICKUP. They also apply analogously to the high-set elements 50-3 PICKUP and 50N-3 PICKUP.
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[1213] MANUAL CLOSE

: 50-2 instant.
i/ 50-3 instant.

1 /50 -1 instant.
51 instant.

Inactive
AND
[ Manual Close
ORr L 4
| 79AR 50-2 inst.
= o ______
[50-2 PhA PU =
0T
[
[50 TDROP-OUT  [1215]
[50-2 DELAY [ 1203]
I
—
AND T 0
A
(B
[c
s
5
[ 79AR 50-2 blk (50.2 BLOCKED
1721
[ >BLOCK 502
1704 1752
I >BLK 5051 (550/51 PH BLK )
[1201]FCT 50/51
1 /« on 1751
LOFF (50551 PHOFF )

Figure 2-4 Logic diagram for 50-2 for phases

’ Q
If parameter MANUAL CLOSE j -2 instant. or 50-3 instant. and manual close detection is
used, a pickup causes instal ous tripping, even if the element is blocked via binary input. The same applies
to 79AR 50-2 inst.

O
Q>®

L 4
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[1313] MANUAL CLOSE

50N-2 instant.

/' 50N-3 instant.
1 50N-1 instant. 0

[50N-2 DELAY [ 1303] AND
I

1832
50N-2 TimeOut )

51N instant.
Inactive
AND
[ Manual Close
OR L 4
[ 79AR 50N-2 inst.
| R . U Y e 1
| |
! [50-2 PU = |
I 0 T |
I I AND !
! 50N T DROP-OUT  [1315] |
, :
| |
| |
| |
| |
| |
| |
| |

[ 79AR 50N-2 blk

1724
[ >BLOCK 50N-2

50N-2 BLOCKED )

1714 1757
[ >BLK 50N/51N (’50N/51N BLK )
| 1301 | FCT 50N/51N | :E}
1 /« oN 1756
LOFF (50N5INOFF )
Figure 2-5 Logic diagram for 50N-2 high-se nt

If parameter MANUAL CLOSE is
used, a pickup causes instant
to AR 50N-2 inst.

-2 instant. or 50N-3 instant. and manual close detection is
ping, even if the element is blocked via binary input. The same applies

L 4

Q
o
&

L 4
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2.2.3

52

Definite Time Overcurrent Elements 50-1, 50N-1

For each element an individual pickup value 50-1 PICKUP or 50N-1 PICKUP is set. Apart from
Fundamental, the True RMS can also be measured. Each phase and ground current is compared separately
with the setting value 50-1 or 50N-1 for each element. If the respective value is exceeded, this is signaled. If
the inrush restraint feature (see below) is applied, either the normal pickup signals or the corresponding inrush
signals are output as long as inrush current is detected. After user-configured time delays 50-1 DELAY or
50N-1 DELAY have elapsed, a trip signal is issued if no inrush current is detected or inrush restraint isgdis-
abled. If the inrush restraint feature is enabled and an inrush condition exists, no tripping takesyplace but a
message is recorded and displayed indicating when the overcurrent element time delay elapses™Txip signals
and signals on the expiration of time delay are available separately for each element. Theldropoutvalue is ap-
proxmiately 95% of the pickup value for currents > 0.3 Iy,

Pickup can be stabilized by setting dropout times 121550 T DROP-OUT or 1315 50N/T DROP-OUT. This
time is started and maintains the pickup condition if the current falls below the threshold, Therefore, the function
does not drop out at high speed. The trip-command delay time 50-1 DELAY of¥60N-1“DELAY continues
running in the meantime. After the dropout delay time has elapsed, the pickuptis,repérted OFF and the trip
delay time is reset unless the threshold 50-1 or 50N-1 has been exceeded4@gain. fithe threshold is exceeded
again during the dropout delay time, the time is cancelled. However, the trip.command delay time 50-1 DELAY
or 50N-1 DELAY continues running. If the threshold value is exceeded afterits expiry, the trip command is
issued immediately. If the threshold value is not exceeded at thisitime, there'is no reaction. If the threshold
value is exceeded again after expiry of the trip-command delay time, while the dropout delay time is still run-
ning, tripping occurs immediately.

Pickup stabilization of the overcurrent elements 50-1 or 50N-L,by means of settable dropout time is deactivated
if an inrush pickup is present since an inrush does not representian intermittent fault.

These elements can be blocked by the automatic recl@sing feature (79 AR).

The following figures show the logic diagrams ferthe current elements 50-1 and 50N-1.

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008



Functions

2.2 QOvercurrent Protection 50, 51, 50N, 51N

[1213] MANUAL CLOSE

: 50-2 instant.
i/ 50-3 instant.

,1“ /50 -1 instant.
51 instant.

Inactive
AND
[Manual Close
OR 4
[79AR 50-1 inst. [ InrushDetec. 50-1 >—
ettt e
I I
|
I'| [50-1 Ph APU Dropout delay
|
|
|
|
|
I
|
: 50-1 DELAY [ 1205]
I I
: AND 7
| T O
! 1814
| 50-1 TimeOut )
LA
| | B
|
| |C
|
asurement/Logic
N 1851
[79AR 50-1 blk OR (50-1BLOCKED )
1722
[ >BLOCK 50-1
1704 1752
I >BLK 5051 (50/51 PH BLK )
[1201]FCT 50/51
1 /4 oN 1751
L OFF (50551 PHOFF )
Figure 2-6 Logic diagram for tﬁe& ent element for phases
The dropout dela ates if no inrush was detected. An incoming inrush will reset a running dropout
delay time. < l
If paramete LOSE issetto 50 -1 instant. and manual close detection is used, a pickup causes
instantane ipping, even if blocking of the element via binary input is present. The same applies to 79AR
50-1in

| Inrush Rec.

I@—; 50-1 PU >
ﬁ 3 anp 2

@ G anD 0 |T
[1215]50 T DROP-OUT

EX2

| 50-1 PU

Figure 2-7 Logic diagram of the dropout delay for 50-1
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[1313] MANUAL CLOSE

i 50N-2 instant.
i/ 50N-3 instant.

»1 /' 50N-1 instant.
51N instant.

Inactive

[ Manual Close

[ 79AR 50N-1 inst. InrushDetec. 51N-1 >—

AND

[ 50N-1 PU Dropout delay

AND

& FéHF

50N-1 DELAY [ 1305|
[

2
T O

[ 79AR 50N-1 blk

1853
50N-1BLOCKED )

1725
[ >BLOCK 50N-1
1714 by
[ >BLK 50N/51N ( 50N/51N BLK )
[ 1301] FCT 50N/51N
1 /4 on 1756
LOFF (5ON5TNOFF )

Figure 2-8 Logic diagram for the 50N-1 curren%

If parameter MANUAL CLOSE is @1 instant. and manual close detection applies, the trip is initiated
as soon as the pickup conditions a , even if the element is blocked via a binary input. The same applies to
79 AR 50N-1 inst.

The pickup values of e 0-17%60-2 element for the phase currents and 50N-1, 50N-2 element for the ground
current and the valid d times for each element can be set individually.

The dropout delay®ctions if no inrush was detected. An incoming inrush will reset a running dropout time

delay. \

OR N-1P
Inrush Rec. S ‘F—D_'so v >
R S 2
Q 0 T
. AND I
[1315[ 50N T DROP-OUT |

-1 PU

ure 2-9 Logic of the dropout delay for 50N-1
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2.2.4 Inverse Time Overcurrent Elements 51, 51N

Inverse time elements are dependent on the variant ordered. They operate with an inverse time char
either according to the IEC- or the ANSI-standard or with a user-defined characteristic. The chara ticsiand

associated formulas are given in the Technical Data.

During configuration of the inverse time curves, the definite time relay elements 50-3, 50-2 and 50-1 are also
enabled (see Section "Definite Time High-set Elements 50-3, 50-2, 50N-3, 50N-2“ and "Definite Time Overcur-
rent Elements 50-1, 50N-1%). ¢

Pickup Behavior \%

For each element an individual pickup value 51 PICKUP or 51N PICKUP is
the True RMS can also be measured. Each phase and ground current is sepal
value 51 or 51N per element. If a current exceeds 1.1 times the setting value
up and is signaled individually. If the inrush restraint feature is used, eitl rmal pickup signals or the
corresponding inrush signals are issued as long as inrush current is “If the 51 element picks up, the
tripping time is calculated from the actual fault current flowing, usi n integrating method of measurement.
The calculated tripping time depends on the selected tripping ¢ this time has elapsed, a trip signal
is issued provided that no inrush current is detected or inrush restr isabled. If the inrush restraint feature
is enabled and an inrush condition exists, no tripping tak ce message is recorded and displayed
indicating when the overcurrent element time delay elapse

om Fundamental,
mpared with the setting
esponding element picks

These elements can be blocked by the automatic rec

For ground current element 51N the characteristic
phase currents.

ected independently of the characteristic used for

Pickup values of elements 51 (phase curren (ground current) and the relevant time multiplicators
may be set individually.

The following two figures show the grams for the inverse time overcurrent protection.

N
>
$

L 4

Q
o
&

L 4
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[1213] MANUAL CLOSE

i 50-2 instant.
i/ 50-3 instant.

21 50 -1 instant.
51 instant.
Inactive
AND
[Manual Close
OR |
[79 AR 51 inst. InrushDetec.
| —
I
I
'[51PhAPU
|
I
i AND
|
I
| |51 TIME DIAL [ 1208]
: I
I
I
I
I
I
I
I
I
I

[ 79ready 51 blk

1723
[ >BLOCK 51

1704

l >BLK 50/51

[1201|FCT 50/51

4« | ON
~— OFF

Figure 2-10  Logic diagram of the inverse-time ov

L 4
ion

If parameter MANUAL CLOS set t
as soon as the pickup co s
79AR 51 inst.

Q>®

56

51 BLOCKED )
1752
50/51 PH BLK )
1751

(50/51 PH OFF )

rent protection element for phases

51 instant. and manual close detection applies, the trip is initiated
ive, even if the element is blocked via a binary input. The same applies to
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[1313]| MANUAL CLOSE

50N-2 instant.

50N-3 instant.
1" 50N-1 instant. < ’

51N instant.
| Inactive
AND
[ Manual Close
: orR| L 4
|79ready O1N inst. L InrushDetec. 51N >—
e T
| [5INPU !
! I
! I
! I
! I
! I
! I
! I
! I
! I
! I
: I
|
| [51N TIME DIAL [1308] !
|
| ' 1838 ) |
51N TimeOut I
| N |
[79ready 51N blk SR SeKED )
1726
[ >BLOCK 51N
1714 1757
[ >BLK 50N/51N ('50N/51N BLK )
[1301] FCT 50N/51N
AL ggF 1756
' ( 50N/51N OFF )

Figure 2-11 Logic diagram of the inverse-tir @ ercurrent protection element for ground
L 4
If parameter MANUAL N etto 57N instant. and manual close detection applies, the trip is initiated
as soon as the picku ditions arrive, even if the element is blocked via binary input. The same applies to

79AR 51N inst.

Dropout Behavior Q

When,usin ANSI or a IEC curve, it can be selected whether the dropout of an element is to occur instan-
e threshold has been undershot or whether dropout is to be performed by means of disk em-
taneous" means that pickup drops off when 95 % of the pickup value is undershot. For a new
e delay starts at zero.

tion. This process corresponds to the reset of a Ferraris-disk (explaining its denomination "disk emulation™). In
case several faults occur in succession, the "history" is taken into consideration due to the inertia of the Fer-

raris-disk and the time response is adapted. Reset begins as soon as 90 % of the setting value is undershot,
in accordance with the dropout curve of the selected characteristic. In the range between the dropout value (95
% of the pickup value) and 90 % of the setting value, the incrementing and the decrementing processes are in
idle state.

Disk emulation offers advantages when the overcurrent relay elements must be coordinated with conventional
electromechanical overcurrent relays located towards the source.
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User-defined Characteristics

2.2.5

2.2.6

58

When user-defined characteristic are used, the tripping curve may be defined point by point. Up to 20 value
pairs (current, time) may be entered. The device then approximates the characteristic, using linear interpola~
tion.

The dropout curve may be user-defined as well. See dropout behavior for ANSI and IEC curves in the functien
description. If no user-defined dropout curve is required, the element drops out as soon as the respective
current falls below approx. 95% of the set pickup value. When a new pickup is evoked, the timer starts at zero
again.

Dynamic Cold Load Pickup Function

It may be necessary to dynamically increase the pickup values if, during starting, certain elements of the system
show an increased power consumption after a long period of zero voltage (e.g.4air-congditioning systems,
heating installations, motors). Thus, a general raise of pickup thresholds cangoe aveided taking such starting
conditions into consideration.

This dynamic pickup value changeover is common to all overcurrent elemehts and is described in Section 2.3.
The alternative pickup values can be set individually for each elementiofghetime overcurrent protection.

Inrush Restraint

If the multi-functional protective relay 7SJ61 is installed, forinstance, to protect a power transformer, large mag-
netizing inrush currents will flow when the transformegfiSienergized. These inrush currents may be several
times the nominal transformer current, and, depending©n the transformer size and design, may last from
several milliseconds to several seconds.

Although pickup of the relay elements is basedyonly on the fundamental harmonic component of the measured
currents, false device pickup due to inrush isistill'aypotential problem since, depending on the transformer size
and design, the inrush current also comprises allarge component of the fundamental.

7SJ61 features an integrated inrush restraint function. It prevents the ,normal“ pickup of 50-1 or 51 relay ele-
ments (not 50-2 and 50-3) in the phases and'the ground path of the overcurrent relay elements. The same is
true for the alternative pickup threshelds af the dynamic cold load pickup function. After detection of inrush cur-
rents above a pickup value, speeiakinrush signals are generated. These signals also initiate fault annunciations
and start the associated trip,delay time. If inrush conditions are still present after the tripping time delay has
elapsed, a corresponding message (,.... Timeout “) is output, but the overcurrent tripping is blocked (see also
logic diagrams of time gvercurrent elements, Figures 2-6 to 2-11).

Inrush current contains awelatively large second harmonic component (twice the nominal frequency) which is
nearly absent during affault current. The inrush restraint is based on the evaluation of the 2nd harmonic present
in the inrush cusrent{ Forfrequency analysis, numerical filters are used to conduct a Fourier analysis of all three
phase cugrents anghthe ground current.

Inrush cukrent is recognized, if the following conditions are fulfilled at the same time:

» The harmani€ content is larger than the setting value 2202 2nd HARMONIC (minimum 0.025 * Iy, sec);

« the currents do not exceed an upper limit value 2205 I Max;

« the current of the affected element has exceeded the pickup value.

In this case, an inrush in the affected phase is recognized (annunciations 1840 to 1842 and 7558 ,,InRush
Gnd Det*, see figure 2-12) and its blocking being carried out.
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Since quantitative analysis of the harmonic components cannot be completed until a full line period has n
measured, pickup will generally be blocked by then. Therefore, assuming the inrush restraint feature i
abled, a pickup message will be delayed by a full line period if no closing process is present. On the oth
trip delay times of the time overcurrent protection feature are started immediately even with the inr
being enabled. Time delays continue running with inrush currents present. If inrush blocking drops out after the
time delay has elapsed, tripping will occur immediately. Therefore, utilization of the inrush restrain e will
not result in any additional tripping delays. If a relay element drops out during inrush blocking, the associated
time delay will reset. .

ergized into a single-phase fault and inrush currents are detected on a different h phase. However, the

protection feature can be configured to allow that not only this phase element the remaining elements
(including ground) are blocked (the so-called CROSS BLOCK function, a@ ) if the permissible har-

Cross Blocking
Since inrush restraint operates individually for each phase, protection is ideal Wh\ze er transformer is en-

monic component of the current is exceeded for only one phase.

Please take into consideration that inrush currents flowing in the ground will not cross-block tripping by
the phase elements.

Cross blocking is reset if there is no more inrush in any phase.
also be limited to a particular time interval (address 2204
the cross blocking function will be disabled, even if i

ore, the cross blocking function may
IMER). After expiry of this time interval,
is still present.

The inrush restraint has an upper limit: Above this
suppressed since a high-current fault is assumed i

e parameter 2205 I Max) current blocking is

The following figure shows the inrush restraint in
blocking.

ce on the time overcurrent elements including cross-

L 4

R
O@
&
O
&

L 4
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= 1840
AND PhA InrushDet
[ 2nd harm. Ph A a [ A nuene ) 7585
a>bxe AND R
[2202] 2nd HARMONIC | 1841
) AND ( PhB InrushDet ) 7566
(Ib InRush PU
¢ 1842
( PhC InrushDet ) 7567

[IA ,
|L (lciRushPU_ ¥ )

2205] 1 Max 7558
| | | asb (InRush Gnd Det
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I
I
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I
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I
I
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InrushDetec. 50N-1 >

ﬂ——{ InrushDetec. 51 >
ﬂ——{ InrushDetec. 51N >

1843

——(INRUSH X-BLK )

[2204| CROSS BLK TIME|

I InrushDetec. 50-1

[InrushDetec. 51 AND

Inrush Recognition for
|22:03 | CROSS BLOCK Phase and Grount (50-

5 1,51, 50N-1, 51N)
g | NO
— YES — b
DY § A O Measurement/Logic
7563 7557
] >BLOCK InRush (InRush BLK )

[2201]INRUSH REST.

i 7556
g0 OFF (InRush OFF )
Figure 2-12 Logic diagram for infush festraint
L 4
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2.2.7 Pickup Logic and Tripping Logic

The pickup annunciations of the individual phases (or ground) and the individual elements are combi
each other in such a way that the phase information and the element that has picked up are issub

Table 2-2 Pickup annunciations of the overcurrent protection
Internal Annunciation Display Output Annunciation FNo.
50-3 APU ¢
50-2 APU 2-4 “
0-1 A PU o6 ,50/51 Ph A PU % 1762
51 APU 2-10
50-3B PU
50-2 B PU 2-4 r
50-1 B PU 26 ,50/51 Ph B PU 1763
51 B PU 2-10
50-3 C PU
50-2 C PU 2-4
50-1 C PU 2-6 1764
51CPU 2-10
50N-3 PU
50N-2 PU 2-5
50N-1 PU 2-8 1765
51N PU 2-11
50-3 APU 1767
50-3 B PU
50-3 C PU
50N-3 PU
50-2 APU 2-4
50-2 B PU 2-4 . "
50-2 C PU o4 ,D0-2 picked up 1800
50N-2 PU 2-5\
50-1 C PU 2-
50-1 B PU 2 . “
50-1 A PU 6 .D0-1 picked up 1810
50N-1 PU 2-5
51 PUA
51 PUB -10 . .
51 PUC K .10 .1 picked up 1820
51N PU 2-11
(All pickups) ,BO(N)/51(N) PU* 1761
In thetrip\@the element which initiated the tripping is also indicated.
L 4
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2.2.8

Two-phase Time Overcurrent Protection

The two-phase overcurrent protection functionality is used in grounded or compensated systems where intef=
action with existing two-phase protection equipment is required. As an isolated or resonant-grounded systém
remains operational with a single-phase ground fault, this protection serves the purpose of detecting double
ground faults with high ground fault currents. Only then must the respective feeder be switched off. A two-phase
measurement is sufficient for this purpose. In order to ensure selectivity of the protection in this section of the
system, only phases A and C are monitored.

If 250 50/51 2-ph prot (settable in P.System Data 1)is setto ON, Ig is not used for threshold compar-
ison. If the fault is a simple ground fault in B, the element will not pick up. Only after pickup onsA"or € a double
ground fault is assumed, causing the element to pick up and trip after the delay time has elapsed.

Note

With inrush recognition activated and inrush only on B, no cross blocking will take place,in the other phases.
On the other hand, if inrush with cross blocking is activated on A or C, B will alsobe blocked.

2.2.9

Fast Busbar Protection Using Reverse Interloeking

Application Example

62

Each of the overcurrent elements can be blocked via binaty inputsiof the relay. A setting parameter determines
whether the binary input operates in the normally open.(i.eactuated when energized) or the normally closed
(i.e. actuated when de-energized) mode. This allows; fof €xample, the busbar protection to take immediate
effect in star systems or looped systems whichgare, open on one side, utilizing "reverse interlocking”. This prin-
ciple is often used, for example, in distributiol systems, auxiliary systems of power plants, and the like, where
a station supply transformer supplied from thettiansmission grid serves internal loads of the generation station
via a medium voltage bus with multiple feeders (Rigure 2-13).

The reverse interlocking principle is based phthe following: Time overcurrent protection of the busbar feeder
trips with a short time delay T 50-2 independent of the grading times of the feeders, unless the pickup of the
next load-side overcurrent protectioff element blocks the busbar protection (Figure 2-13). Always the protection
element nearest to the fault will trip'with the short time delay since this element cannot be blocked by a protec-
tion element located behind theffault, Time elements T 50-1 or T51 are still effective as backup element. Pickup
signals output by the load:sideprotective relay are used as input message,,>BLOCK 50-2% via a binary input
at the feeder-side protectiveyelay:
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| @
Infeed Direction @ \/x
—_—

- a

>BLOCK 50-2

—|

Fault Location ®: Tripping Time 50-2 Dela

Fault Location @: Tripping Time t1
Backup Time 50-1 Del

Figure 2-13  Reverse interlocking protecti e

2.2.10 Setting Notes \Q

General
When selecting the time ov@I rotection in DIGSI a dialog box appears with several tabs, such as , , , ,

and in which the individlual ers can be set. Depending on the functional scope specified during config-
uration of the protectiv Ns in addresses 112 Charac. Phase and 113 Charac. Ground the number
of tabs can vary. | s F 50/51 was setto Definite Time, or Charac. Ground was setto
Definite Timem he settings for the definite time elements are available. The selection of TOC IEC
or TOC ANSI S ional inverse characteristics available. The superimposed high-set elements 50-2,
50-3 and 50N-2350N-3 are available in all these cases.

Parameter@ /51 2-ph prot can also be set to activate two-phase overcurrent protection.

NE 01 FCT 50/51, overcurrent protection for phases and under address 1301 FCT 50N/51N,
rotmnd rcurrent protection can be switched ON or OFF.

es, time delays, and characteristics for ground protection are set separately from the pickup values,
ys and characteristic curves associated with phase protection. Because of this, relay coordination for

ground faults is independent of relay coordination for phase faults, and more sensitive settings can often be
applied to directional ground protection.

Depending on the setting of parameter 251 CT Connect., the device can also be used in specific system
constellations with regard to current connections. Further information can be found under Section 2.1.3.2,
“Current Connections®”.
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Measurement Methods

The comparison values to be used for the respective element can be set in the setting sheets for the elements;

Measurement of the fundamental harmonic (standard method):

This measurement method processes the sampled values of the current and filters in numerical ordef the
fundamental harmonic so that the higher harmonics or transient peak currents remain largely unconsidereds

Measurement of the true r.m.s. value

The current amplitude is derived from the sampled values in accordance with the definition equation®f the
true r.m.s. value. This measurement method should be selected when higher harmonics arerto be consid-
ered by the function (e.g. in capacitor banks).

Measurement with instantaneous values

This method compares the instantaneous values to the set threshold. It does not pgrformya mean-value cal-
culation and is thus sensitive with regard to disturbances. This measurement methodishauld only be select-
ed if an especially short pickup time of the element is required. With this measurement method, the operating
time of the element is reduced compared to the measurement of true r.m.s. valu@s or funhdamental harmonics
(see “Technical Data").

The type of the comparison values can be set under the following addresses:

50-3 element Address 1219 50-3 measurem.

50-2 element Address 1220 50-2 measurem.

50-1 element Address 1221 50-1 measurem.

51 element Address 1222 51 measurem.

50N-3 element Address 1319 50N-3 measurem.

50N-2 element  Address 1320 50N-2 measurem.

50N-1 element Address 1321 50N-1 measurem.

51N element Address 1322 51N measurein.

High-set Current Elements 50-2, 50-3 (phases)

The pickup currents of the high-set gléments’50-2 PICKUP or 50-3 PICKUP can be set either at address

1202 or 1217. The corresponding delay time 50-2 DELAY or 50-3 DELAY can be configured under address
1203 or 1218. It is usually usedfer ptrposes of current grading intended for large impedances that are prev-
alent in transformers or generators. ltis specified in such manner that it picks up faults up to this impedance.

Example of the high-set currént element 50-2 PICKUP: Transformer used for busbar supply with the following

data:

Rated power of the"transformer Snomt = 16 MVA
Transformerdiimpedance ZTX=10%
Primary pominalveltage Viomt = 110 kV
Secondary gominal voltage Vyomz = 20 kV
Vector groups Dy 5

Starpoint Grounded

Fault power on 110 kV-side 1GVA
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Based on the data above, the following fault currents are calculated:

3-Phase High Voltage Side Fault Current at 110 kV = 5250 A
3-Phase Low Voltage Side Fault Current at 20 kV = 3928 A
On the High Voltage Side Flowing at 110 kv =714 A

The nominal current of the transformer is:

InomT, 110 = 84 A (High Voltage Side) InomT, 20 = 462 A (Low Voltage
Side)

Current Transformer (High Voltage Side) 100A/1A

Current Transformer (Low Voltage Side) 500A/1A

Due to the following definition

) |
High-set Element 50-2 PIcCkUp 202, 1 NomTransf
INom VkTransf INomCT

the following setting applies to the protection device: The 50-2 high-set current element must be set higher than
the maximum fault current which is detected during a‘lowsside fault on the high side. To reduce fault probability
as much as possible even when fault power varies, theyfollowing setting is selected in primary values: 50-2 /1,
=10, i.e. 50-2 = 1000 A. The same applies analogeushjywhen using the high-set element 50-3.

Increased inrush currents, if their fundamental compenent exceeds the setting value, are rendered harmless
by delay times (address 1203 50-2 DELAY or 1248 50-3 DELAY).

For motor protection, the 50-2 relay elementimusibe set smaller than the smallest phase-to-phase fault current
and larger than the largest motor starting current. Since the maximum occurring startup current is usually below
1.6 x the rated startup current (even with.unfavourable conditions), the following setting is adequate for the
fault current element 50-2:

1.6x IStartup < 50-2 Pickup< Ifault,2po|e,min

The potential increase in stafting curfent caused by overvoltage conditions is already accounted for by the 1.6
factor. The 50-2 elemeht camybe tripped without delay (50-2 DELAY = 0.00 s), since saturation of the shunt
reactance occurs in a metog,unlike in a transformer, for example.

The principle of theépirevetse interlocking” utilizes the multi-element function of the time overcurrent protection:
Element 50-2 PICKUR,is,applied as a fast busbar protection with a shorter safety delay time 50-2 DELAY

(e.g. 100 ms). Ror faults at the outgoing feeders, element 50-2 is blocked. Both element 50-1 or 51 serve as

backup protectionyThe pickup values of both elements (50-1 PICKUP or 51 PICKUP and 50-2 PICKUP) are

set equal. Pelay time 50-1 DELAY or 51 TIME DIAL is setin such manner that it overgrades the delay for
the odtgoing feeders.

The selecteditime is an additional delay time and does not include the operating time (measuring time, dropout
time){ The delay can be also be set to «. In this case, the element will not trip after pickup. However, pickup,
will'be,signaled. If the 50-2 element or the 50-3 element is not required at all, the pickup threshold 50-2 or 50-
3 is setto «. This setting prevents tripping and the generation of a pickup message.
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High-set Current Elements 50N-2, 50N-3 (ground)

The pickup currents of the high-set elements 50N-2 PICKUP or 50N-3 PICKUP are set under address 1302
or 1317. The corresponding delay time 50N-2 DELAY or 50N-3 DELAY can be configured under address
1303 or 1318. The same considerations apply to these settings as they did for phase currents discussed'ear-
lier.

The selected time is an additional delay time and does not include the operating time (measuring time, dropout
time). The delay can be also be set to «. In this case, the element will not trip after pickup. However, pickup,
will be signaled. If the 50N-2 element or 50N-3element is not required at all, the pickup threshold 50N-2 or 50N-
3 hould be set to . This setting prevents tripping and the generation of a pickup message.

50-1 Element (phases)

For setting the 50-1 element, it is the maximum anticipated load current that must be ‘cansidered above all.
Pickup due to overload should never occur since in this mode the device operates asifault protection with cor-
respondingly short tripping times and not as overload protection. For this reason,@setting equal to 20% of the
expected peak load is recommended for line protection, and a setting equal 6 40% is recommended for trans-
formers and motors.

The settable time delay (address 1205 50-1 DELAY) results from thefgrading coordination chart defined for
the system.

The selected time is an additional delay time and does not include the operating time (measuring time, dropout
time). The delay can be also be set to «. In this case, the elementawilhnot trip after pickup. However, pickup,
will be signaled. If the 50-1 element is not required at all, theh theygickup threshold 50-1 should be set to .
This setting prevents tripping and the generation of a picklip message.

50N-1 Element (ground)

For setting the 50N-1 ement, it is the minimum anticipated ground fault current that must be considered.

If the relay is used to protect transformers,or metors with large inrush currents, the inrush restraint feature of
7SJ61 may be used for the 50N-1 relay element. Ifiean be enabled or disabled for both the phase current and
the ground current in address 2201 INRUSH,REST . . The characteristic values of the inrush restraint are listed
in Subsection "Inrush Restraint".

The settable delay time (address 1805 50N-1 DELAY) results from the grading coordination chart defined for
the system. For ground currents,n aygrounded system a separate coordination chart with shorter time delays
is possible.

The selected time is an additionakdelay time and does not include the operating time (measuring time, dropout
time). The delay can bealso bgset to «. In this case, the element will not trip after pickup. However, pickup,

will be signaled. If the 50N-1€lement is not required at all, the pickup threshold 50N-1 PICKUP should be set
to . This setting preventsitripping and the generation of a pickup message.

Pickup Stabilization (Definite Time)

66

The configurable dropout times 1215 50 T DROP-QOUT or 1315 50N T DROP-OUT can be set to implement
a uniformdropoyt behavior when using electromechanical relays. This is necessary for a time grading. The
dropout time ofithe electromechanical relay must be known to this end. Subtract the dropout time of the device
(see Technical Data) from this value and enter the result in the parameters.
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51 Element (phases) with IEC or ANSI characteristics

Having set address 112 Charac. Phase =TOC IEC or TOC ANSI when configuring the protection fufctions
(Section 2.1.1.2), the parameters for the inverse characteristics will also be available.

If address 112 Charac. Phase was setto TOC IEC, you can select the desired IEC characteristic (Vokmal
Inverse, Very Inverse, Extremely Inv. or Long Inverse) ataddress 1211 51 IEC CURVE{/If
address 112 Charac. Phase was setto TOC ANSI, you can select the desired ANSI characteristic (Very
Inverse, Inverse, Short Inverse, Long Inverse, Moderately Inv.,Extremely Inv. or
Definite Inv.) ataddress 1212 51 ANSI CURVE.

If the inverse time trip characteristic is selected, it must be noted that a safety factor (@fa@bout 1.1 has already
been included between the pickup value and the setting value. This means that a pickupawill only occur if a
current of about 1.1 times the setting value is present. If Disk Emulation wasSelected at address 1210 51
Drop-out, reset will occur in accordance with the reset curve as described befofe.

The current value is set in address 1207 51 PICKUP. The setting is mainly determined by the maximum an-
ticipated operating current. Pickup due to overload should never occur sinee in this mode the device operates
as fault protection with correspondingly short tripping times and not a@s overload protection.

The corresponding time multiplier for an IEC characteristic is set at address 1208 51 TIME DIAL and in
address 1209 51 TIME DIAL for an ANSI characteristic. It mugt bg €eordinated with the grading coordination
chart of the system.

The time multiplier can also be set to «. In this case, the elementwill not trip after pickup. However, pickup, will
be signaled. If the 51 element is not required at all, address*hl,2,Charac. Phase should be setto Definite
Time during protective function configuration (see‘Séectiom2.1.1.2).

51N Element (ground) with IEC or ANSI Characteristics

Having set address 113 Charac. Ground = 70C | TEC when configuring the protection functions (Section
2.1.1), the parameters for the inverse gharacteristi€s will also be available. Specify in address 1311 51N IEC
CURVE the desired IEC characteristiciNormal Inverse,Very Inverse, Extremely Inv. or Long
Inverse). If address 113 Characy, Ground was set to TOC ANSI, you can select the desired ANSI
characteristic (Very Inverse, Inverse, Short Inverse,Long Inverse, Moderately Inv.,
Extremely Inv. or Definite Inw.) ataddress 1312 51N ANSI CURVE.

If the inverse time trip charagté¥isticiis selected, it must be noted that a safety factor of about 1.1 has already
been included betweenythe pickup value and the setting value. This means that a pickup will only occur if a
current of about 1.1 timeS'the sétting value is present. If Disk Emulation was selected at address 1310 51
Drop-out, reset will @€cur in%accordance with the reset curve as described before.

The current value iS'set in address 1307 51N PICKUP. The setting is mainly determined by the minimum an-
ticipated groundffault gurrent.

The correspoadingutitie multiplier for an IEC characteristic is set at address 1308 51N TIME DIAL and in
address 130961N TIME DIAL for an ANSI characteristic. This has to be coordinated with the grading coor-
dinatiomehart,ofthe network. For ground currents with grounded network, you can often set up a separate
grading coordination chart with shorter delay times.

Thetime multiplier can also be set to «. In this case, the element will not trip after pickup. However, pickup, will
be sighaled. If the 51IN-TOC element is not required at all, address 113 Charac. Ground should be set to
Definite Time during configuration of the protection functions (see Section 2.1.1).
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User-defined Characteristics (phases and ground)

68

Having set address 112 Charac. Phase or 113 =Charac. Ground =User Defined PUor User def.
Reset when configuring the protective functions (Section 2.1.1.2), the user-defined curves will also be avails
able. A maximum of 20 value pairs (current and time) may be entered at address 1230 51/51N or 1330
50N /51N in this case. This option allows point-by-point entry of any desired curve. When setting addressjl 12
=User def. Reset or 113 =User def. Reset additional value pairs (current and reset time) may be
entered in address 1231 MofPU Res T/Tpor 1331 MofPU Res T/TEp to represent the dropout curve.

Since current values are rounded in a specific pattern before they are processed in the device (see Table 2-3),
we recommend to use exactly the same preferred current values you can find in this table.

The current and time value pairs are entered as multiples of addresses 1207 51 PICKUPand 1208 51 TIME
DIAL for the phase currents and 1307 and 1308 for the ground system. Therefore, itiSfecommended that
these addresses are initially set to 1.00 for simplicity. Once the curve is entered, the valugs ataddresses 1207
or1307 or/and 1208 or 1308 can be modified later to allow moving the curve in a‘different/direction.

The default setting of current values is «. They are, therefore, disabled and no piekup or tripping of these pro-
tection functions will occur.

The following must be observed:

» The value pairs should be entered in increasing sequence. If desired, fewer than 20 pairs can be entered.
In most cases, about 10 pairs is sufficient to define the charactetistic accurately. A value pair which is not
used has to be made invalid by entering "« for the threshold! The User must ensure that the value pairs
produce a clear and constant characteristic .

The current values entered should be those from the folleingtable, along with the matching times. Deviat-
ing values MofPU (multiples of PU-values) are rounded? This, however, will not be indicated.

Currents smaller than the current value of the smallest ctive point will not lead to an extension of the tripping
time. The pickup curve (see Figure 2-14, right sidé) runs, parallel to the current axis, up to the smallest
current value point.

Currents larger than the largest current value entered will not lead to a reduction of the tripping time. The
pickup curve (see Figure 2-14, right side) runsfparallel to the current axis, beginning with the greatest current
value point.

Table 2-3 Preferential values of standardized currents for user-defined tripping curves

MofPU =1t0 1.94 MofPU =210 4.75 MofPU =510 7.75 MofPU =8to 20
1.00 1.50 2.00 3.50 5.00 6.50 8.00 15.00
1.06 1.56 2.25 3.75 5.25 6.75 9.00 16.00
1.13 1.63 2.50 4.00 5.50 7.00 10.00 17.00
1.19 1.69 2.75 4.25 5.75 7.25 11.00 18.00
1.25 1.75 3.00 4.50 6.00 7.50 12.00 19.00
1.31 1.8% 3.25 4.75 6.25 7.75 13.00 20.00
1.38 1.88 14.00
1.44 1.94
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Figure 2-14 Using a user-defined curve

The value pairs are entered at address 1231 MofPU Res T/Tp'er1334 MofPU Res T/TEp to recreate the
reset curve. The following must be observed:

« The current values entered should be those from the following Table 2-4, along with the matching times. De-
viating values of MofPU are rounded. This, however, will Rpt be indicated.

Currents larger than the largest current value enterediwill not lead to an extension of the dropout time. The
dropout curve (see Figure 2-14, left side) runs parallel to the current axis, up to the largest curve value point.

Currents which are smaller than the smallest cérrent value entered will not lead to a reduction of the dropout

time. The dropout curve (see Figure 2-14, leftiside)funs parallel to the current axis, beginning with the small-
est curve value point.

Table 2-4 Preferential values aof standardized currents for user-defined reset curves
MofPU = 1 to 0.86 MofPU%= 0.84,t0 0.67 MofPU = 0.66 to 0.38 MofPU =0.34 to 0.00

1.00 0.93 0.84 ;75 0.66 0.53 0.34 0.16
0.99 0.92 0.83 0.73 0.64 0.50 0.31 0.13
0.98 0.91 081 0.72 0.63 0.47 0.28 0.09
0.97 0.90 0:80 0.70 0.61 0.44 0.25 0.06
0.96 0.89 0%8 0.69 0.59 0.41 0.22 0.03
0.95 0.88 0.77 0.67 0.56 0.38 0.19 0.00
0.94 0.86

When using BIGShtesfmake settings, a dialog box opens where you can enter up to 20 value pairs (measured
quantity and trip time) (see Figure 2-15).

In order toyrepresent the characteristic graphically, the user should click on "characteristic”. The previously
efteredrcharacteristic will appear as shown in Figure 2-15.

The eharacteristic curve shown in the graph can be modified later on. Placing the mouse cursor over a point
on the eharacteristic, the cursor changes to the shape of a hand. Press and hold the left mouse button and drag
the data item to the desired position. Releasing the mouse button will automatically update the value in the
value table.

The respective upper limits of the ranges of value are indicated by dotted lines in the right-hand and upper area
of the system of coordinates. If the position of a data point lies outside these limits, the associated value is set
to infinity.
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Figure 2-15 Entry and visualization of a user-defined tripping characteristic,in Digsi— example

Inrush Restraint

When applying the protection device to transformers where high infish currents are to be expected, the 7SJ61

can make use of an inrush restraint function for the overcurrent elements, 50-1, 51, 50N-1 and 51N as well as
the non-directional overcurrent elements.

Inrush restraint is only effective and accessible if address 122,InrushRestraint was setto Enabled. If this
function is not required, then Disabled is set. In address 2201%INRUSH REST. the function is switched ON
or OFF jointly for the overcurrent elements .50-1 PICKUP;51 PICKUP, 50N-1 PICKUP and 51N PICKUP

The inrush restraint is based on the evaluation of the2nd harmonic present in the inrush current. Upon delivery
from the factory, a ratio I/l of 15 % is set. Underhormal€ircumstances, this setting will not need to be
changed. The setting value is identical for allphases and ground. However, the component required for re-
straint may be adjusted to system conditions in‘address 2202 2nd HARMONIC. To provide more restraint in
exceptional cases, where energizing conditions,are particularly unfavorable, a smaller value can be set in the

aforementioned address, e.g. 12 %. Irréspective of parameter 2202 2nd HARMONIC, rush blocking will only
occur if the absolute value of the 2nd harmonic is at least 0.025 * Iy sec-

The effective duration of the cross-blocking 2203 CROSS BLK TIMER can be set to a value between 0 s (har-

monic restraint active for each phasetindividually) and a maximum of 180 s (harmonic restraint of a phase
blocks also the other phases faor the'specified duration).

If the current exceeds the value sebtin address 2205 I Max, no further restraint will take place for the 2nd har-
monic.

Manual Close Mode (phases;grgund)

When a cireuit breakeris closed onto a faulted line, a high-speed trip by the circuit breaker is usually desired.
For overeurrent or high-set element the delay may be bypassed via a Manual Close pulse, thus resulting in
instantaneods tripping. This pulse is prolonged by at least 300 ms. To enable the device to react properly on
occurrence af,affault in the phase elements, address 1213 MANUAL CLOSE has to be set accordingly. Corre-
spondingly, address 1313 MANUAL CLOSE is considered for the ground path address. Thus, the user deter-

mines for both elements, the phase and the ground element, what pickup value is active with what delay when
the circuit'breaker is closed manually.
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External Control Command

If the manual close signal is not sent from 7SJ61 device, i.e. neither via the built-in operator interface nér viaa
serial interface, but directly from a control acknowledgment switch, this signal must be passed to a 7SJ61
binary input, and configured accordingly (,,>Manual Close®), so that the element selected for MANUAL
CLOSE can become effective. The alternative Inactive means that all elements operate as per cenfiguration
even with manual close and do not get special treatment.

Internal Control Function

If the manual close signal is sent via the internal control function of the device, an intera@l connection of infor-
mation has to be established via CFC (interlocking task level) using the CMD_Informationsblock (see Figure 2-
16).

IN: Control Device 52 Breaker T

OUT: PowSystData 2 >Manual Close
CF D12 I DEVICE

1 5
IA OFF BO
TA ON BO —,_ SP

I CAT W

Figure 2-16 Example for the generation of a manual clese signal using the internal control function

Note

For an interaction between the automatic reclosingfunctian’(79 AR) and the control function, an extended CFC
logic is necessary. See margin heading ,Close command: Directly or via Control“ in the Setting Notes of the
automatic reclosing function (Section 2.11.6);

Interaction

Interaction

with the Automatic Reclosing Funetion{phases)

When reclosing occurs, it is desirableite have high-speed protection against faults with 50-2 or 50-3. If the fault
still exists after the first reclosing, the 50-1 or 51 elements will be initiated with graded tripping times, that is,
element 50-2 or 50-3 will befblocked."At address 1214 50-2 active or 1216 50-3 active it can be spec-
ified whether the 50-2 Or thel80-3 glement should be influenced by the status of an internal or external auto-
matic reclosing systemgThesetting with 79 active means that the 50-2 or 50-3 elements will only be re-
leased if automatig reclesing is not blocked. If this is not desired, choose the setting Always so that the 50-2
or 50-3 elements willkalways be active.

The integrated automaitic reclosing function of 7SJ61 also provides the option to individually determine for each
overcurrent element whether tripping or blocking is to be carried out instantaneously, unaffected by the AR with
the set time delayy(see Section 2.11).

with the Autematic Reclosing Function (ground)

When reclosing occurs, it is desirable to have high-speed protection against faults with 50N-2 or 50N-3. If the
fault stillexists after the first reclosing, the 50N-1 or 51N elements or will be initiated with graded tripping times,
that is, element 50N-2 or 50N-3 will be blocked. At address 1314 50N-2 active or 1316 50N-3 activeit
can be specified whether the 50N-2 or the 50N-3 element should be influenced by the status of an internal or
external automatic reclosing system. Addresswith 79 active determines that the 50N-2 or 50N-3 elements
will only operate if automatic reclosing is not blocked. If this is not desired, select the setting Always so that
the 50N-2 or 50N-3 elements will always operate, as configured.

The integrated automatic reclosing function of 7SJ61 also provides the option to individually determine for each
overcurrent element whether tripping or blocking is to be carried out instantaneously, unaffected by the AR with
the set time delay (see Section 2.11).
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2.2.11 Settings
Addresses which have an appended "A" can only be changed with DIGSI, under "Display Additional Setting
The table indicates region-specific default settings. Column C (configuration) indicates the corresponding sec
ondary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Comments
1201 FCT 50/51 ON ON 50, 51 Ph Time Over-
OFF current
1202 50-2 PICKUP 1A 0.10 .. 35.00 A; 2.00 A 50-2 P
5A 0.50..175.00 A; © 10.00 A
1203 50-2 DELAY 0.00 .. 60.00 sec; w 0.00 sec Delay
1204 50-1 PICKUP 1A 0.10.. 35.00 A; o 1.00 A ickup
5A 0.50..175.00 A; 5.00 A
1205 50-1 DELAY 0.00 .. 60.00 sec; «© 50-1 Time Delay
1207 51 PICKUP 1A 0.10..4.00 A 51 Pickup
5A 0.50..20.00 A
1208 51 TIME DIAL 0.05 .. 3.20 sec; w 51 Time Dial
1209 51 TIME DIAL 0.50..15.00 ; o 51 Time Dial
1210 51 Drop-out Instantaneous Drop-out characteristic
Disk Emulation
1211 51 IEC CURVE Normal Invers IEC Curve
Very Invers
Extremely
Long Inv
1212 51 ANSI CURVE Very Invi Very Inverse ANSI Curve
Invers
Sho
1213A MANUAL CLOSE 50-2 instant. Manual Close Mode
50 -1 instant.
51 instant.
Inactive
1214A | 50-2 activj Always Always 50-2 active
with 79 active
1215A |50 T DRO 0.00 .. 60.00 sec 0.00 sec 50 Drop-Out Time Delay
1216A | 50-3 active Always Always 50-3 active
. with 79 active
1217 -3 PICKUP 1A 1.00.. 35.00 A; o A 50-3 Pickup
5A 5.00..175.00 A; oo o A
121 3 DELAY 0.00 .. 60.00 sec; « 0.00 sec 50-3 Time Delay
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2.2 QOvercurrent Protection 50, 51, 50N, 51N

Addr. Parameter C Setting Options Default Setting Comments
1219A 50-3 measurem. Fundamental Fundamental 50-3 measuremen
True RMS
Instantaneous
1220A 50-2 measurem. Fundamental Fundamental 50-2 measure
True RMS
1221A 50-1 measurem. Fundamental Fundamental 50-1 measurement of
True RMS
1222A 51 measurem. Fundamental Fundamental 51&;siement of
True RMS
1230 51/51N 1.00 .. 20.00 l/lp; o
0.01..999.00 TD
1231 MofPU Res T/Tp 0.05..0.95 l/lp; © Multiple of Pickup <-> T/Tp
0.01..999.00 TD
1301 FCT 50N/51N ON ON 50N, 51N Ground Time
OFF Overcurrent
1302 50N-2 PICKUP 1A 0.05..35.00 A; © 50N-2 Pickup
5A 0.25..175.00 A; ©
1303 50N-2 DELAY 0.00 .. 60.00 sec; 50N-2 Time Delay
1304 50N-1 PICKUP 1A 0.05..35.00 A; © 20 A 50N-1 Pickup
5A 0.25..175.00 A; 1.00 A
1305 50N-1 DELAY 0.50 sec 50N-1 Time Delay
1307 51N PICKUP 0.20 A 51N Pickup
1.00 A
1308 51N TIME DIAL 0.20 sec 51N Time Dial
1309 51N TIME DIAL 5.00 51N Time Dial
1310 51N Drop-out Disk Emulation Drop-Out Characteristic
1311 51N IEC CURVE YaNOrmal Inverse Normal Inverse IEC Curve
Very Inverse
Extremely Inv.
Long Inverse
1312 5IN ANSI CURQ Very Inverse Very Inverse ANSI Curve
Inverse
Short Inverse
Long Inverse
Moderately Inv.
Extremely Inv.
Definite Inv.
1313A MANUAL CLOSE 50N-3 instant. 50N-2 instant. Manual Close Mode
50N-2 instant.
y'S 50N-1 instant.
51N instant.
Inactive
50N-2 active Always Always 50N-2 active
With 79 Active
5A | 50N T DROP-OUT 0.00 .. 60.00 sec 0.00 sec 50N Drop-Out Time Delay
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2.2 Qvercurrent Protection 50, 51, 50N, 51N

Addr. Parameter C Setting Options Default Setting Comments

1316A | 50N-3 active Always Always 50N-3 active
with 79 active

1317 50N-3 PICKUP 0.25..35.00 A; © o A 50N-3 Pickup

1318 50N-3 DELAY 0.00 .. 60.00 sec; w 0.00 sec 50N-3 Time Delay

1319A 50N-3 measurem. Fundamental Fundamental 50N-3 measurement of
True RMS L4
Instantaneous

1320A 50N-2 measurem. Fundamental Fundamental 50N-2"me ent of
True RMS

1321A 50N-1 measurem. Fundamental Fundamental 50N- urement of
True RMS

1322A 51N measurem. Fundamental Fundamental 1N)measurement of
True RMS

1330 50N/51N 1.00 .. 20.00 I/1p; ON/51N
0.01..999.00 TD

1331 MofPU Res T/TEp 0.05.. 0.95 l/Ip; © Multiple of Pickup <->
0.01..999.00 TD T/TEp

2201 INRUSH REST. OFF Inrush Restraint
ON

2202 2nd HARMONIC 10..45% 2nd. harmonic in % of fun-

damental

2203 CROSS BLOCK NO Cross Block
YES

2204 CROSS BLK TIMER 0.00 0.00 sec Cross Block Time

2205 | Max 1A 0.30 7.50 A Maximum Current for

A 150 3750 A Inrush Restraint
L 4
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2.2.12 Information List

2.2 Overcurrent Protection 50, 51, 50N, 51N

No. Information Type of In- Comments
formation
1704 >BLK 50/51 SP >BLOCK 50/51
1714 >BLK 50N/51N SP >BLOCK 50N/51N
1718 >BLOCK 50-3 SP >BLOCK 50-3
1719 >BLOCK 50N-3 SP >BLOCK 50N-3
1721 >BLOCK 50-2 SP >BLOCK 50-2
1722 >BLOCK 50-1 SP >BLOCK 50-1
1723 >BLOCK 51 SP >BLOCK 51
1724 >BLOCK 50N-2 SP >BLOCK 50N-2
1725 >BLOCK 50N-1 SP >BLOCK 50N-1
1726 >BLOCK 51N SP >BLOCK 51N
1751 50/51 PH OFF ouT 50/51 O/C switched OFF
1752 50/51 PH BLK ouT 50/51 O/C is BLOCKED
1753 50/51 PH ACT ouT 50/51 O/C is’/ACTIVE
1756 50N/51N OFF ouT 50N/51NISIOFF
1757 50N/51N BLK ouT 50N/51N iS\BLOCKED
1758 50N/51N ACT ouT 50N/52N ISTACTIVE
1761 50(N)/51(N) PU ouT 50(N)/51(N) O/C PICKUP
1762 50/51 Ph A PU ouT 50/51 Phase A picked up
1763 50/51 Ph B PU ouT 50/5% Phase B picked up
1764 50/51 Ph C PU OUT. 50/51 Phase C picked up
1765 50N/51NPickedup QuT 50N/51N picked up
1767 50-3 picked up OUL 50-3 picked up
1768 50N-3 picked up ouT 50N-3 picked up
1769 50-3 TRIP ouT 50-3 TRIP
1770 50N-3 TRIP ouT 50N-3 TRIP
1787 50-3 TimeOut ouT 50-3 TimeOut
1788 50N-3 TimeOut ouT 50N-3 TimeOut
1791 50(N)/51(N)TRIP ouT 50(N)/51(N) TRIP
1800 50-2 picked up ouT 50-2 picked up
1804 50-2 TimeOut ouT 50-2 Time Out
1805 50-2 TRIP ouT 50-2 TRIP
1810 50-1 pickedfup ouT 50-1 picked up
1814 50-1 TimeQut ouT 50-1 Time Out
1815 5041 TRIP ouT 50-1 TRIP
1820 51 pieked up ouT 51 picked up
1824 51 Time Out ouT 51 Time Out
1825 51 TRIP ouT 51 TRIP
1831 50N-2 picked up ouT 50N-2 picked up
1832 50N-2 TimeOut ouT 50N-2 Time Out
1833 50N-2 TRIP ouT 50N-2 TRIP
1834 50N-1 picked up ouT 50N-1 picked up
1835 50N-1 TimeOut ouT 50N-1 Time Out
1836 50N-1 TRIP ouT 50N-1 TRIP
1837 51N picked up ouT 51N picked up
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2.2 Overcurrent Protection 50, 51, 50N, 51N

No. Information Type of In- Comments
formation

1838 51N TimeOut ouT 51N Time Out
1839 51N TRIP ouT 51N TRIP
1840 PhA InrushDet ouT Phase A inrush detection
1841 PhB InrushDet ouT Phase B inrush detection
1842 PhC InrushDet ouT Phase C inrush detection
1843 INRUSH X-BLK ouT Cross blk: PhX blocked PhY
1851 50-1 BLOCKED ouT 50-1 BLOCKED
1852 50-2 BLOCKED ouT 50-2 BLOCKED
1853 50N-1 BLOCKED ouT 50N-1 BLOCKED
1854 50N-2 BLOCKED ouT 50N-2 BLOCKED
1855 51 BLOCKED ouT 51 BLOCKED
1856 51N BLOCKED ouT 51N BLOCKED
1866 51 Disk Pickup ouT 51 Disk emulation Pickup
1867 51N Disk Pickup ouT 51N Disk emulation pickedup
7551 50-1 InRushPU ouT 50-1 InRush picked tp
7552 50N-1 InRushPU ouT 50N-1 InRush picked up
7553 51 InRushPU ouT 51 InRush pickedup
7554 51N InRushPU ouT 51N InRush®pickedsup
7556 InRush OFF ouT InRush OFE
7557 InRush BLK ouT INRushyBLOCKED
7558 InRush Gnd Det ouT InRush,Groeund detected
7563 >BLOCK InRush SP >BLOCK|IARush
7564 Gnd InRush PU ouT GroundfinRush picked up
7565 la InRush PU ouT Phase A InRush picked up
7566 Ib InRush PU ouT Rhase B InRush picked up
7567 Ic InRush PU OUT Phase C InRush picked up
10034 50-3 BLOCKED OuUT 50-3 BLOCKED
10035 50N-3 BLOCKED OUT. 50N-3 BLOCKED
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2.3 Dynamic Cold Load Pickup

2.3 Dynamic Cold Load Pickup

With the cold load pickup function, pickup and delay settings of time overcurrent protection can be changed
over dynamically.

Applications

* It may be necessary to dynamically increase the pickup values if, during starting and for a shart time there-
after, certain elements of the system have an increased power consumption after asléng period of zero
voltage (e.g. air-conditioning systems, heating installations, motors). Thus a raise ‘efgpickup thresholds can
be avoided by taking into consideration such starting conditions.

« As afurther option the pickup thresholds may be modified by an automatic rgclosure ftinction in accordance
with its ready or not ready state.

Prerequisites
Note:

Dynamic cold load pickup is not be confused with the changeoyer gption of the 4 setting groups (A to D). It is
an additional feature.

It is possible to change pickup thresholds and delay times.

2.3.1 Description

Effect

There are two methods by which thedevicg can determine if the protected equipment is de-energized:

» Via binary inputs, the device isinformeéd of the position of the circuit breaker (address 1702 Start
Condition = Breaker Contact).

» As a criterion a set current thresheld is‘undershot (address 1702 Start Condition =No Current).

If the device determines thatthe protected equipment is de-energized via one of the above methods, a time,
CB Open Time, is started and after its expiration the increased thresholds take effect.

In addition, switching between parameters can be triggered by two further events:

* by signal "79MMAuto ‘Reclosing ready" of the internal automatic reclosure function (address 1702 Start
Condition = 79 ready). Thus the protection thresholds and the tripping times can be changed if auto-
matic reclosure is ready for reclosing (see also Section 2.11).

» Irrespective ofithesetting of parameter 1702 Start Condition, the release of cold load pickup may
always be selected via the binary input ,,>ACTIVATE CLP*.

Figure 2-28 shows the logic diagram for dynamic cold load pickup function.

If it is detected via the auxiliary contact or the current criterion that the system is de-energized, i.e. the circuit
breaker isfopen, the CB Open Time is started. As soon as it has elapsed, the greater thresholds are enabled.
When'the protected equipment is re-energized (the device receives this information via the binary inputs or
when threshold BkrClosed I MIN is exceeded), a second time delay referred to as the Active Time is
initiated. Once it elapses, the pickup values of the relay elements return to their normal settings. This time may
be reduced when current values fall below all normal pickup values for a set Stop Time after startup, i.e. after
the circuit breaker has been closed. The starting condition of the fast reset time is made up of an OR-combi-
nation of the configured dropout conditions of all non-directional overcurrent elements. When Stop Time is
set to co or when binary input ,,>BLK CLP stpTim*“ is active, no comparison is made with the "normal" thresh-
olds. The function is inactive and the fast reset time, if applied, is reset.
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2.3 Dynamic Cold Load Pickup

If overcurrent elements are picked up while time Active Time is running, the fault generally prevails until
pickup drops out, using the dynamic settings. Only then the parameters are set back to "normal". O
s

If the dynamic setting values were activated via the binary input ,,>ACTIVATE CLP* or the signal "79M Aut
Reclosing ready" and this cause drops out, the "normal” settings are restored immediately, even if a pic
the result.

If the binary input ,,>BLOCK CLP“ is enabled, all triggered timers are reset and, as a consequence, all "normal”
settings are immediately restored. If blocking occurs during an on-going fault with dynamic cold load pickup
functions enabled, the timers of all non-directional overcurrent relay elements are stopped and may then be
restarted based on their normal duration.

During power up of the protective relay with an open circuit breaker, the time delay CB N is started,
and is processed using the "normal” settings. Therefore, when the circuit breaker is ¢ "normal” set-
tings are effective.

Figure 2-17 illustrates the timing sequence. Figure 2-18 shows the logic diagram o amic cold load
pickup feature.

Circuit Breaker A Q

Closed

Open I—I I I >

— —

| | |

| | |

[1703] CB Open Time | T 1 :
T i >

"CB Open Time":<—>; l«—> "CB Time
[1704 ] Active Time | T f —

"Normal" Setting Active

Cold Load Pickup Time may be

(«—Reduced by

[1701[COLDLOAD PICKUP | 4

OFF

"Stop Time"

— Ton

[1705] Stop Time | L 4

|
" " H I
Normal" Pickup Levels \ : P Consumption is Present after
Pickup ( : ’ P J,—Y "Active Time"

Figure 2-17

"Stop Time" | le——», :
| Trip, if Increased Power

Reset
Increased Power Consumption after long Dead Time

Timing c)\e namic cold load pickup function
L 4
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2.3 Dynamic Cold Load Pickup

2.3.2

General

Setting Notes

The dynamic cold load pickup function can only be enabled if address 117 Coldload Pickup was setto
Enabled during configuration of the protective functions. If not required, this function should be set to
Disabled. The function can be turned ON or OFF under address 1701 Coldload Pickup.

Depending on the conditions that should initiate the cold load pickup function address 1702 Start
Conditionissettoeither No Current, Breaker Contact orto 79 ready. Naturally, the option Breaker
Contact can only be selected if the device receives information regarding the switching, statefof the circuit
breaker via at least one binary input. The option 79 ready modifies dynamically the pickup,thrésholds of the
overcurrent protection when the automatic reclosing feature is ready. To initiate the cold1oad pickup the auto-
matic reclosing function provides the internal signal ",,79M Auto Reclosing ready{. Itjis always active
when auto-reclosure is available, activated, unblocked, and ready for a further cycle (seealso Subsection 2.11).

Time Delays

There are no specific procedures on how to set the time delays at addresses4703 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 set to allow for farief overloads associated with dynamic cold
load conditions.

50/51 Elements (phases)

The dynamic pickup values and tripping times associatedwith the'time overcurrent protection functions are set
at address block 18 for the phase currents:

The dynamic pickup and delay settings for the high-set'elements are set at addresses 1801 50c-2 PICKUP
or 1808 50c-3 PICKUP and 1802 50c-2 MDELAY or 1809 50c-3 DELAY respectively; the dynamic pickup
and delay settings for the 67N-1 element are'set at addresses 1803 50c-1 PICKUP and 1804 50c-1 DELAY
respectively; and the pickup, time multiplieffor 1EC curves or user-defined curves), and time dial (for ANSI
curves) settings for the 67N-TOC elementsare set at addresses 1805 51¢ PICKUP, 1806 51c¢ TIME DIAL
and 1807 51c TIME DIAL respectively.

50N/51N Elements (ground)

80

The dynamic pickup values andtimeidelays associated with non-directional time overcurrent ground protection
are set at address block 29;

The dynamic pickup angr@elay settings for the high-set elements are set at addresses 1901 50Nc-2 PICKUP
or 1908 50Nc-3 PICKUP and 1902 50Nc-2 DELAY or 1909 50Nc-3 DELAY respectively; the dynamic
pickup and delay settings forthe 67N-1 element are set at addresses 1903 50Nc-1 PICKUP and 1904 50Nc -
1 DELAY respectively; and the pickup, time multiplier (for IEC curves or user-defined curves), and time dial (for
ANSI curves) settingssfor the 67N-TOC element are set at addresses 1905 51Nc PICKUP, 1906 51Nc T-
DIAL and 1907 51Nc T-DIAL respectively.
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2.3 Dynamic Cold Load Pickup

2.3.3  Settings
The table indicates region-specific default settings. Column C (configuration) indicates the corresponding seg-
ondary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Comments
1701 COLDLOAD PICKUP OFF OFF Cold-Load-Pickup Func-
ON tion
1702 Start Condition No Current No Current Start Cendition
Breaker Contact
79 ready
1703 CB Open Time 0 ..21600 sec 3600 sec Cireuit 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 1A 0.10 .. 35.00 A; 10.00A 50c-2 Pickup
5A | 0.50..175.00 A; 50.00/A
1802 50c-2 DELAY 0.00 .. 60.00 sec; » 0160 sec 50c-2 Time Delay
1803 50c-1 PICKUP 1A 0.10.. 35.00 A; » 200 A 50c-1 Pickup
5A 0.50..175.00 A; © 10.00 A
1804 50c-1 DELAY 0.00 .. 60.00 secuax 0.30 sec 50c-1 Time Delay
1805 51c PICKUP 1A 0.10 .. 4.00 A 1.50 A 51c Pickup
5A | 0.50..20100 A 7.50 A
1806 51c TIME DIAL 0.0503,3.20 sec; 0.50 sec 51c Time dial
1807 51c TIME DIAL 0.50%:, 15700, ; 5.00 51c Time dial
1808 50c-3 PICKUP 1A 1600, 3500 A; « o A 50c-3 Pickup
5A 5.00 ./175.00 A; w o A
1809 50c-3 DELAY 0.00 .. 60.00 sec; w 0.00 sec 50c-3 Time Delay
1901 50Nc-2 PICKUP 1A 0.05..35.00 A; © 7.00 A 50Nc-2 Pickup
5A [0.25..175.00 A; » 35.00 A
1902 50Nc-2 DELAY 0.00 .. 60.00 sec; © 0.00 sec 50Nc-2 Time Delay
1903 50Nc-1 PICKUP 1A 0.05..35.00 A; © 150 A 50Nc-1 Pickup
5A 0.25..175.00 A; © 7.50 A
1904 50Ne-1 DELAY 0.00 .. 60.00 sec; w 0.30 sec 50Nc-1 Time Delay
1905 5INc PICKUP 1A 0.05..4.00 A 1.00 A 51Nc Pickup
5A 0.25..20.00 A 5.00 A
1906 51Nc T-DIAL 0.05 .. 3.20 sec; © 0.50 sec 51Nc Time Dial
1907 51Nc T-DIAL 0.50..15.00 ; w0 5.00 51Nc Time Dial
1908 50Nc-3 PICKUP 0.25..35.00 A; © o A 50Nc-3 Pickup
1909 50Nc-3 DELAY 0.00 .. 60.00 sec; o 0.00 sec 50Nc-3 Time Delay
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2.3 Dynamic Cold Load Pickup

2.3.4 Information List

No. Information Type of In- Comments
formation

1730 >BLOCK CLP SP >BLOCK Cold-Load-Pickup
1731 >BLK CLP stpTim SP >BLOCK Cold-Load-Pickup stop timer
1732 >ACTIVATE CLP SP >ACTIVATE Cold-Load-Pickup ®
1994 CLP OFF ouT Cold-Load-Pickup switched OFF
1995 CLP BLOCKED ouT Cold-Load-Pickup is BLOCKED
1996 CLP running ouT Cold-Load-Pickup is RUNNING
1997 Dyn set. ACTIVE ouT Dynamic settings are ACTIVE
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2.4 Single-Phase Overcurrent Protection

2.4 Single-Phase Overcurrent Protection

The single-phase overcurrent protection evaluates the current that is measured by the sensitive Iyg-
normal Iy input. Which input is used depends on the device version according to the order numbb

Applications
« Plain ground fault protection at a power transformer; 4

%
>

The single-phase definite time overcurrent ground protection is illustrated, by théxtripping characteristic as
shown in Figure 2-19. The current to be measured is filtered by numeri ithms. Because of the high sen-
sitivity a particularly narrow band filter is used. The current pickup thresho nd tripping times can be set. The
detected current is compared to the pickup value 50 1Ph-1 PI 50 1Ph-2 PICKUP and reported if
this is violated. After expiry of the respective delay time 50 1Ph- LAY or 50 1Ph-2 DELAY, the trip

» Sensitive tank leakage protection.

24.1 Functional Description

The current filter is bypassed if currents are extremel

automatically as soon as the instantaneous value e
PICKUP element by at least factor 2 - V2. K

>

(]

e
O
N

50 1Ph-1 PICKUP 50 1Ph-2 PICKUP
Figure 2-1@ -Sstage characteristic of the single-phase time-overcurrent protection

@ igure shows the logic diagram of the single-phase overcurrent protection function.

L 4

50 1Ph-2 DELAY

50 1Ph-1 DELAY

v
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[2703]50 1Ph-2 PICKUP
[

5971
50 1P

! I
! I
! ! 5977
! : 2| or ! (50 1Ph-2 PU
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! [
: I @
: 2421 [2704]50 1Ph-2 DELAY | !
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! — i 5979
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Figure 2-20  Logic diagram of the single-phase time overcurrent protection
L 4 \< ’
L 4
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2.4.2 High-impedance Ground Fault Unit Protection

Application Examples

In the high-impedance procedure, all CT's operate at the limits of the protected zone parallel on @ common,
relatively high-resistive resistor R whose voltage is measured.

The CTs must be of the same design and feature at least a separate core for high-impedance protection. In
particular, they must have the same transformer ratios and approximately identical knee-point véltage.

With 7SJ61, the high-impedance principle is particularly well suited for detecting groufid fa@lts in grounded net-
works at transformers, generators, motors and shunt reactors.

Figure 2-21 shows an application example for a grounded transformer winding @r agrounded motor/generator.
The right-hand example depicts an ungrounded transformer winding or an ungreufidded motor/generator where
the grounding of the system is assumed somewhere else.

Y Y TAA aYa)
1A A ANA T A
A i aYa)
H e B THTE 5 B
HIaa\ L A
" Ic ZBe
1 1
_:'_
g I-SP DR =

Figure 2-21 Ground fault protectiomaecording to the high-impedance principle

Function of the High-Impedance Principle
The high-impedance principléis explained on the basis of a grounded transformer winding.

No zero sequence currentwilliflow during normal operation, i.e. the starpoint current is Igp = 0 and the phase
currents are 3 15 = 1, £llg + 1g= 0.

In case of an exterpal, ground fault (left in Figure 2-22), whose fault current is supplied via the grounded star-
point, the same e@ffent flows through the transformer starpoint and the phases. The corresponding secondary
currents (all curtent transformers have the same transformation ratio) compensate each other; they are con-
nected in series, ACross resistor R only a small voltage is generated. It originates from the inner resistance of
the transformers and the connecting cables of the transformers. Even if any current transformer experiences a
partial saturatien’ it will become low-ohmic for the period of saturation and creates a low-ohmic shunt to the
high-ohmic fesistor R. Thus, the high resistance of the resistor also has a stabilizing effect (the so-called resis-
tancefstabilization).
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AN AN
T AL A " AL A
| |
— Y Y Y TA'A) Y — Y\
) 1B 4 B 1 H 1B B
HIPAvAY AN
IC IC
L = = <
s * T +
- = “«
TEH-SP E]R Tg#l-SP DR
- - »

Figure 2-22 Principle of ground fault protection according to the high-impedance principle

When a ground fault occurs in the protected zone (Fig. 2-22 right), there is always ‘astarpoint current Igp. The
grounding conditions in the rest of the network determine how strong a zerg Sequence current from the system
is. A secondary current which is equal to the total fault current tries to pass threugh the resistor R. Since the
latter is high-resistive, a high voltage emerges immediately. Therefore /the/current transformers get saturated.
The RMS voltage across the resistor approximately corresponds¢eythe’knee-point voltage of the current trans-
formers.

Resistance R is dimensioned such that, even with the very lowestiground fault current to be detected, it gen-
erates a secondary voltage, which is equal to half the saturatién voltage of current transformers (see also notes
on "Dimensioning" in Subsection 2.4.4).

High-impedance Protection with 7SJ61

86

With 7SJ61 the sensitive measurement inputdl ofjaltermatively the insensitive measurement input I is used
for high-impedance protection. As this is a Carreat’input, the protection detects current through the resistor
instead of the voltage across the resistor Ry

Figure 2-23 illustrates the connection schiéme. The protection device is connected in series to resistor R and
measures its current.

Varistor B limits the voltage when internalifaults occur. High voltage peaks emerging with transformer satura-
tion are cut by the varistor. At the same time, voltage is smoothed without reduction of the mean value.

3
— YN .J/T%\L A
| “-——
| kbl B o B
—rrm Rz c
AEIC
L
e ;
Tg I-SP ELB R {IN/INs SIPROTEC |
— ! ,

Figure 2-23 Connection diagram of the ground fault differential protection according to the
high-impedance principle
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For protection against overvoltages it is also important that the device is directly connected to the groun
side of the current transformers so that the high voltage at the resistor can be kept away from the device

For generators, motors and shunt reactors high-impedance protection can be used analogously. All
transformers at the overvoltage side, the undervoltage side and the current transformer at the st in
to be connected in parallel when using auto-transformers.

In principle, this procedure can be applied to every protected object. When applied as busbar protection, for
example, the device is connected to the parallel connection of all feeder current transformers vi%the resistor.

2.4.3  Tank Leakage Protection \%
Application Example @

The tank leakage protection has the task to detect ground leakage — e hi hmic — between a phase
and the frame of a power transformer. The tank must be isolated fro conductor links the tank to
ground, and the current through this conductor is fed to a current in elay. When tank leakage occurs,

iININs  SIPROTEC !
|

—— e\
Figure 2-24 b& tank-leakage protection

Q>®
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244

General

Setting Notes

Single-phase time overcurrent protection can be set ON or OFF at address 2701 50 1Ph.

The settings are based on the particular application. The setting ranges depend on whether the current mea-
suring input is a sensitive or a normal input transformer (see also ,Ordering Information* in Appendix A.1).

In case of a normal input transformer, set the pickup value for 50 1Ph-2 PICKUP in address 2702, the pickup
value for 50 1Ph-1 PICKUP in address 2705. If only one element is required, set the onefnots€guired to oo.

In case of a sensitive input transformer, set the pickup value for 50 1Ph-2 PICKUP in addres$®2703, the
pickup value for 50 1Ph-1 PICKUP in address 27086. If only one element is required, Setthe one not required
10 oo.

If you need a tripping time delay for the50-2 elements,set it in address 2704 50 1Ph&2 DELAY, for the 50-1
element in address 2707 50 1Ph-1 DELAY. With setting O s no delay takes place.

The selected times are additional time delays and do not include the operating time (measuring time, etc.) of
the elements. The delay can also be set to «; the corresponding elementwill then not trip after pickup, but the
pickup is reported.

Special notes are given in the following for the use as high-impedancgunitiprotection and tank leakage protec-
tion.

Application as High-impedance Protection

The application as high-impedance protection requires thatstarpoint current detection is possible in the system
in addition to phase current detection (see example ig'Figuge 2-23). Furthermore, a sensitive input transformer
must be available at device input I/lys. In this gcase, 'only the pickup value for single-phase overcurrent protec-
tion is set at the 7SJ61 device for the currentiat input I /fys.

The entire function of high-impedance pretectiofiis, however, dependent on the interaction of current trans-
former characteristics, external resistor R andioltage across R. The following section gives information on this
topic.

Current Transformer Data for High-impedange Prdtection

88

All current transformers must haveyan identical transformation ratio and nearly equal knee-point voltage. This
is usually the case if they, are®of equaldesign and identical rated data. The knee-point voltage can be approx-
imately calculated from the'rated'data of a CT as follows:

Vkpv = (RI_ PNon;J - Inom
Nom
Vipy Kneegpointivoltage
R, Internal burden of the CT
Pnom 4NOmMinal power of the CT
Inom  Secondary nominal current of CT
ALF Rated accuracy limit factor of the CT
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The nominal current, nominal power and accuracy limit factor are normally stated on the rating plate of t

current transformer, e.g.

Current transformer 800/5; 5P10; 30 VA O
That means < ’
Inom =5 A (from 800/5)

ALF =10 (from 5P10)

Prom =30 VA ¢

The internal burden is often stated in the test report of the current transformer. ot@e derived from a
DC measurement on the secondary winding.

Calculation Example: @
CT 800/5; 5P10; 30 VA with R, = 0.3 Q 0

P
Vipy = (R,— “°"‘] - lyom—(03 0+ 328} 10,5475V

2 (5 A)Z

INom

or

CT 800/1; 5P10; 30 VA with R, = 5 Q
PNom 30 VA

VKPV[Rl— 2|1 Iyom— (5 @+ 2205) - 10- A ™80 v
Inom (1A)

Besides the CT data, the resistance of the longe nnection lead between the CTs and the 7SJ61 device

must be known. @
Stability with High-impedance Protection

The stability condition is based or&wing simplified assumption: If there is an external fault, one of the
d

current transformers gets totally satu e other ones will continue transmitting their (partial) currents. In
theory, this is the most unfavora ince, in practice, it is also the saturated transformer which supplies
current, an automatic safety margi aranteed.

Figure 2-25 shows a s'@pli d eduivalent circuit. CT1 and CT2 are assumed as ideal transformers with their
inner resistances R ;; anm re the resistances of the connecting cables between current transformers
m

and resistor R. They ied by 2 as they have a forward and a return line. R, is the resistance of the
longest connectin%

CT1 transmits cufrent [;8CT2 shall be saturated. Because of saturation the transformer represents a low-re-
sistance shunt which ig illustrated by a dashed short-circuit line.

2Ra1 2Ra2 Ri2
N L T L T

Figure 2-25 Simplified equivalent circuit of a circulating current system for high-impedance protection
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The voltage across R is then
V=11 (2R +R;)

Itis assumed that the pickup value of the 7SJ61 corresponds to half the knee-point voltage of the current t
formers. In the balanced case results

Vr = Vkpy /2

This results in a stability limit I, , i.e. the maximum through-fault current below which the scheme reme%]s
stable:

Vipy /2 %
ST TR, TR, \
Calculation Example: @
For the 5 A CT as above with V¢, =75 Vand R;=0.3Q D

longest CT connection lead 22 m (24.06 yd) with 4 mm? cross-section; this corre

I = Vipy 2 _ 375V - 75A
St 2.R,,+R, 2:01Q+030Q

that is 15 x rated current or 12 kA primary.
For the 1 A CT as above with Vyp, =350 Vand R;=5Q
longest CT connection lead 107 m (117.02 yd) with 2.5 mK ection, results in R, = 0.75 Q
Vipy /2
g, = KPV _ 175V — 27
2-RptRy, 2:075Q+5Q

that is 27 x rated current or 21.6 kA primary.

Sensitivity with High-impedance Protection \h
The voltage present at the CT set is fo tothe protective relay across a series resistor R as proportional

current for evaluation. The following co ns are relevant for dimensioning the resistor:

As already mentioned, it is desiredfthat t igh-impedance protection should pick up at half the knee-point
voltage of the CT's. The resisﬁx culated on this basis.
urr

Since the device measures t flowing through the resistor, resistor and measuring input of the device
must be connected in sek furthermore, the resistance shall be high-resistance (condition: R >> 2R,
+ Rj,, as mentioned ab , theyinherent resistance of the measuring input can be neglected. The resistance
is then calculated fromithe pickup current 1, and half the knee-point voltage:

Vipy /2
R — KPV @

2%

L 4
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Calculation Example:

For the 5 A CT as above
desired pickup value I, = 0.1 A (equivalent to 16 A primary)
V /2 /
R — _KPV :75V2:3750 O
oy 0.1TA
For the 1 A CT as above Y
desired pickup value I, = 0.05 A (equivalent to 40 A primary) %
Vkpv’2 _ 350V /2 \
R = oy = OO05A = 3500 Q @
The required short-term power of the resistor is derived from the knee-poi nd the resistance:

It
Vv’ (75 V)2
KPV
= = = forthe 5 A CT exampl
PR="rR ~ 3130 W FQ
2
Vipy _ (350 V)2_

= = forthe 1ACT e
PR="R ~ 38000 >W ’%

As this power only appears during ground faults for a.short peri f time, the rated power can be smaller by
approx. factor 5.

Please bear in mind that when choosing a higher pi the resistance must be decreased and, in

doing so, power loss will increase significantly.

The varistor B (see following figure) must be i
knee-point voltage, e.g.

approx. 100 V for 5 A CT,

approx. 500 V for 1 A CT. \

\% Lous

d such that it remains high-resistive until reaching

[
: IN/INs  SIPROTEC :

Figu 6 Connection diagram of the ground fault differential protection according to the high-impedance
principle
L 4
Even with an unfavorable external circuit, the maximum voltage peaks should not exceed 2 kV for safety rea-
sons.
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If performance makes it necessary to switch several varistors in parallel, preference should by given to types

with a flat characteristic to avoid asymmetrical loading. therefore recommend the following types from

METROSIL: O
600A/S1/S256 (k = 450, B = 0.25)

600A/S1/S1088 (k = 900, B = 0.25)

The pickup value (0.1 A or 0.05 A in the example) is set in address 2706 50 1Ph-1 PICKUP in the device.

The 50-2 element is not required (address 2703 50 1Ph-2 PICKUP = ). @

The trip command of the protection can be delayed via address 2707 50 1Ph-1 DELAY. No uch delay

tizing currents of the transformers connected in parallel cannot be neglected anymor case, the mag-
netizing currents at half the knee-point voltage (corresponds to the setting value) ha mmed up. These
magnetizing currents reduce the current through the resistor R. Therefore the agtual up value will be cor-
respondingly higher.

is set to 0. \
If a higher number of CTs is connected in parallel, e.g. as busbar protection with sevi e , the magne-
0

Application as Tank Leakage Protection

The use as tank leakage protection requires that a sensitive inp
In/Ins- In this case, only the pickup value for single phase overcur
the current at input |/l ys.

nsf is available at the device input
tion is set at the 7SJ61 device for

The tank leakage protection is a sensitive overcurrent protectio ich detects the leakage current between
the isolated transformer tank and ground. Its sensitivity is get ress 2706 50 1Ph-1 PICKUP. The 50-2
element is not required (address 2703 50 1Ph-2 PIC = o).

The trip command of the element can be delayed in ad 707 50 1Ph-1 DELAY. Itis normally setto 0.

o Note

l In the following settings, addresses 270
dependently of the nominal current.

are valid for a highly sensitive current measuring input in-
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2.45  Settings

The table indicates region-specific default settings. Column C (configuration) indicates the correspon-

ondary nominal current of the current transformer. g
Addr. Parameter C Setting Options Default Setting Comme
2701 50 1Ph OFF OFF 50 1Ph
ON 4
2702 50 1Ph-2 PICKUP 1A 0.05..35.00 A; © 0.50 A 56®3ickup
5A 0.25..175.00 A; © 250 A
2703 50 1Ph-2 PICKUP 0.003 .. 1.500 A; © 0.300 A -2 Pickup
2704 50 1Ph-2 DELAY 0.00 .. 60.00 sec; « 0.10 sec 1Ph-2 Time Delay
2705 50 1Ph-1 PICKUP 1A 0.05..35.00 A; » 0.20 A 50 1Ph-1 Pickup
5A 0.25..175.00 A; © 1.00 A
2706 50 1Ph-1 PICKUP 0.003 .. 1.500 A; © 0.1 50 1Ph-1 Pickup
2707 50 1Ph-1 DELAY 0.00 .. 60.00 sec; « 0. 50 1Ph-1 Time Delay
2.4.6 Information List \
No. Information Type of In- Comments
A

5951 >BLK 50 1Ph | >BLOCK 50 1Ph

5952 >BLK 50 1Ph-1 BLOCK 50 1Ph-1

5953 >BLK 50 1Ph-2 >BLOCK 50 1Ph-2

5961 50 1Ph OFF 50 1Ph is OFF

5962 50 1Ph BLOCKED 50 1Ph is BLOCKED

5963 50 1Ph ACTIVE 50 1Phis ACTIVE

5966 50 1Ph-1 BLK 50 1Ph-1 is BLOCKED

5967 50 1Ph-2 BLK 50 1Ph-2 is BLOCKED

5971 50 1Ph Pickup ouT 50 1Ph picked up

5972 50 1Ph TRIP ouT 50 1Ph TRIP

5974 50 1Ph-1 PU ouT 50 1Ph-1 picked up

5975 50 1Ph-1 TRIP ouT 50 1Ph-1 TRIP

5977 50 1Ph-2 ouT 50 1Ph-2 picked up

5979 ouT 50 1Ph-2 TRIP

5980 VI 50 1Ph: | at pick up

L 4
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2.5 Negative Sequence Protection 46

Negative sequence protection detects unbalanced loads on the system. O

Applications O

» The application of unbalanced load protection to motors has a special significance. Unbalanced loads create
counter-rotating fields in three-phase induction motors, which act on the rotor at double frequency. Eddy cur-
rents are induced at the rotor surface, and local overheating in rotor end zones and the s edge begins
to take place. This especially goes for motors which are tripped via vacuum contactor: it%onnected
in series. With single-phasing by fuse pickup the motor only generates small and puIs& s such that

same amount of

@ “Due to the small

moments. In addition, with unbalanced supply voltage it is endangered by thermal
negative sequence reactance even small voltage asymmetries lead to negative

< In addition, this protection function may be used to detect interruptions, short€ircuits and polarity problems
with current transformers.

 ltis also useful in detecting single-pole and two-pole faults with fault cu s lower than the maximum load
currents.

Prerequisites
The unbalanced load protection becomes effective when:
a minimum phase current is larger than 0.1 X Iy, and \

all phase currents are smaller than 10 X Iygm- K

251 Definite Time Characteristic

The definite time characteristic consists of ements. As soon as the first settable threshold 46-1 PICKUP
is reached, a pickup message is outpu i lement 46-1 DELAY is started. When the second element
46-2 PICKUP is started, another mes utput and time element 46-2 DELAY is initiated. Once either
time delay elapses, a trip signal is initiated:

L 4

s

>
<
-
w
(=]
&
<
>
<
-
L
| |
| |
S l l
| |
| | >
46-1 PICKUP 46-2 PICKUP 12

Figure 2-27 Definite time characteristic for negative sequence protection
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Settable Dropout Times

2.5.2

Pickup and Tripping

Dropout for IEC Curves

Pickup stabilization for the definite-time tripping characteristic 46-1, 46-2 can be accomplished by me, C
settable dropout times. This facility is used in power systems with possible intermittent faults. Used ta @
with electromechanical relays, it allows different dropout responses to be adjusted and time gradifgof digital
and electromechanical relays to be implemented.

Inverse Time Characteristic 46-TOC

The inverse time element is dependent on the ordered device version. It operatt&j@r ANSI character-

istic tripping curves. The curves and associated formulas are given in the Tech . When programming
the inverse time characteristic also definite time elements 46-2 PICKUP and 46 - KUP are available (see
aforegoing paragraph).

&

-TOC" PICKUP. When the negative se-

is generated. The tripping time is
eristic selected. After expiration of the

illustrated in the following figure.

The negative sequence current 12 is compared to the setting value
guence current exceeds 1.1 times the setting value, a pickup a ia
calculated from the negative sequence current according te th
time period a tripping command is output. The characteris

—_
>

\ Negative Sequence
Warning Level 46-1 K

46-1 DELAY
|
A
|

Severe Imbalance
Protection 46-2

46-2 DELAY

TI@ element drops out when the negative sequence current decreases to approx. 95% of the pickup setting.
The time delay resets immediately in anticipation of another pickup.
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Dropout for ANSI Curves

neous" means that pickup drops out when the pickup value of approx. 95 % is undershot. For a new pickup th

When using an ANSI curve, select if dropout after pickup is instantaneous or with disk emulation. "Instanta- O
time delay starts at zero.

The disk emulation evokes a dropout process (timer counter is decrementing) which begins after de-energi
tion. This process corresponds to the reset of a Ferraris-disk (explaining its denomination "disk emulation™). In
case several faults occur in succession the "history" is taken into consideration due to the inertia of the Ferraris-
disk and the time response is adapted. This ensures a proper simulation of the temperature rise of the proécted
object even for extremely fluctuating unbalanced load values. Reset begins as soon as 90 % o setting
value is undershot, in accordance with the dropout curve of the selected characteristic.In,the‘range between
the dropout value (95 % of the pickup value) and 90 % of the setting value, the incrementi nd the decre-
menting process is in idle state.

Disk emulation offers advantages when the behavior of the negative sequence protégtio st be coordinated
with other relays in the system based on electromagnetic measuring principles

Logic
The following figure shows the logic diagram for the negative sequence ion function. The protection may
be blocked via a binary input. This resets pickup and time elem ars measured values.
When the negative sequence protection criteria are no longer satis . all phase currents below 0.1 X Iy,
or at least one phase current is greater than 10 X Iy,,,) all pi d by the negative sequence protection
function are reset. \
L 4 \< ’
L 4
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l [140 [46 .
! 5166
: | _Disabled {46-TOC picke :
! ./ Toc ANSI IATOW |46 ANSI CURVE | !
112 OR !
. TOC IEC_ [4006 [46 IEC CURVE | O .
:  Definite Time I :
! [4010]46-TOC TIMEDIAL | .
T |
| [4008]46-TOC PICKUP | [4008]46-TOC PICKUP | e |
| T |
: 46-TOC | :
|
| PU AND \ :
| |
| .
| Current out off the permissible DISC Emu. 6-1 picked up |
i operating range Reset i
| |
! 5170 !
| 46 TRIP DX
| |
4002[46-1 PICKUP
| | | | | [4012[46 TDROP-OUT | [4003]46-1 DELAY |
| T T |
| |
: p—46-1 PUp——~ AND O|—|T :
l 5165 l
! ——(46-1 picked up ) !
| |
| - |
! |A|'004 [46-2 PiCKUP | [4012]46 T DROP-OUT !
T |
| |
| “—446-2 PU——~ — |
AND
: o T :
! 5159 !
| (46-2 picked up ) i
T T e O Measurementlogic
5143 5152
[ >BLOCK 46 (46 BLOCKED )
5153
[4001]FCT 46 P‘ @o—@e ACTIVE )
i -
: 5151
OFF [/ /
(46 OFF )

e
——— ON
Figure 2-29  Logic diagram of tHe unbalanced load protection

The pickup of the '&e overcurrent protection can be stabilized by the configured dropout time 4012

46 T DROP-

Therefore, the f

ou

is started and maintains the pickup condition if the current falls below the threshold.
oes not drop out at high speed. The trip command delay time continues running. After
has elapsed, the pickup is reported OFF and the trip delay time is reset unless the
exceeded again. If the threshold is exceeded again during the dropout delay time, the time
rip command delay time continues running. Should the threshold value be exceeded after its
command is issued immediately. If the threshold value is not exceeded at this time, there will be
If the threshold value is exceeded again after expiry of the trip-command delay time, while the
ay time is still running, tripping occurs immediately.

The configured dropout times do not influence the tripping times of the inverse time elements as these depend
dygamically on the measured current value. For purposes of dropout coordination, disc emulation is used with
electro-mechanical relays.
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2.5.3

General

Setting Notes

The function type has been specified during configuration of the protection functions (Section 2.1.1.2, address
140 46). If only the definite time elements are desired, the address 46 should be set to Definite Time:Sef
lecting 46 = TOC IEC or TOC ANSI in address 140 will additionally make all parameters available that are
relevant for the inverse time curves. If this function is not required, then Disabled is set.

The function can be turned ON or OFF in address 4001 FCT 46.

The default pickup settings and delay settings are generally sufficient for most applications, If'datads available
from the manufacturer regarding the allowable long-term load imbalance and the allowable load.imbalance per
unit of time, this data should be used preferentially. It is important to note that the manufagcturer's data relate to
the primary values of the machine, for example, the maximum permissible permanent inverse current is re-
ferred to the nominal machine current. For the setting values at the protection devicejthis information is con-
verted to the secondary inverse current. The following applies

ICT sec

I )

f : _ [ "2perm prim
Pickup Setting Iy ) INomMotor * I

NomMotor CT prim

with
2 perm prim permissible thermal inverse current of the motor
I Nom Motor Nominal Motor Current
leT sec Secondary Nominal Currentfofthe Current Transformer
leT prim Primary nominal current ofithe/€urrent transformer

Definite Time Elements

98

The unbalanced load protection functien comprises elements. Therefore, the upper element (address 4004
46-2 PICKUP) can be setto a short timefdelay (address 4005 46-2 DELAY) and the lower element (address
4002 46-1 PICKUP) can be setto asamewhat longer time delay (address 4003 46-1 DELAY). This allows
the lower element to act, e.g.,as an‘alarm, while the upper element will cut the inverse characteristic as soon
as high inverse currents arerpresent. If 46-2 PICKUP is set to about 60%, tripping is always performed with
the thermal characteristic. Omithe, other hand, with more than 60 % of unbalanced load the user will assume a
phase-to-phase fault. The delay time 46-2 DELAY must be coordinated with the system grading for phase-to-
phase faults. If power stupplywith current | is provided via just two phases, the following applies to the inverse
current:

L, =& 15059

4
J3
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Examples:

Motor with the following data: O
Nominal current Inom Motor = 945 A

Continuously permissible negative 15 uq prim /Inom motor = 0-11 continuous 0
sequence current

Briefly permissible negative se- 12 tong-term prim /INom Motor= 0-55 for T max =1's

guence current L 4
Current transformer INomprimINomsec = 600 A/L A
Setting value 46-1 Pickup =0.11 - 545 A - (1/600 A) = 0.
Setting value 46-2 Pickup = 0.55 - 545 A - (1/600 A) = 0.50,A

e @ entify low magnitude un-
overcurrent elements.

When protecting feeder or cable systems, unbalanced load protection may se
symmetrical faults below the pickup values of the directional and non-directi

Here, the following must be observed: Q

I, =1 .1-058 I

J3

A phase-to-ground fault with current | corresponds& Wwing negative sequence current:

I, =~--1=033"1
2 3 2‘2 ’
On the other hand, with more thanM alanced load, a phase-to-phase fault can be assumed. The delay
n

time 46-2 DELAY must be coo@ th the system grading of phase-to-phase faults.

-

For a power transformer, un n ad protection may be used as sensitive protection for low magnitude
phase-to-ground and pgas o-phase faults. In particular, this application is well suited for delta-wye transform-
- faults do not generate high side zero sequence currents (e.g. vector group

ers where low side phas

Dy).

Since transformer& symmetrical currents according to the transformation ratio "CTR", the relationship
e

between negati e currents and total fault current for phase-to-phase faults and phase-to-ground
faults are valid for the transformer as long as the turns ratio "CTR" is taken into consideration.

Consider @rmer with the following data:

Base Transformer Rating SnomT = 16 MVA

inal Voltage Vyom = 110 kV

Nominal Voltage Viom = 20 kV (TRy = 110/20)
roups Dy5

Hi.qh Side CT 100A/1A (CT, = 100)
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The following fault currents may be detected at the low side:

If 46-1 PICKUP on the high side of the devices is set to = 0.1, then a fault current of | =3 - TRy, - TR, - 46-1
PICKUP =3 -110/20 - 100 - 0.1 A = 165 A for single-phase faults and V3 - TR, - TR, -46-1 PICKUP = 95 A
can be detected for two-phase faults at the low side. This corresponds to 36% and 20% of the transformér
nominal current respectively. It is important to note that load current is not taken into account in this simplified
example.

As it cannot be recognized reliably on which side the thus detected fault is located, the delay time 46-1 DELAY
must be coordinated with other downstream relays in the system.

Pickup Stabilization (Definite Time)

Pickup of the definite time elements can be stabilized by means of a configurable dropouttime: This dropout
time is setin 401246 T DROP-OUT.

IEC Curves (Inverse Time Tripping Curve)

The thermal behavior of a machine can be closely replicated due to negative sequence by means of an inverse
time tripping curve. In address 4006 46 IEC CURVE, select out of thre@MEC curves provided by the device
the curve which is most similar to the thermal unbalanced load curye pravidedby the manufacturer. The tripping
curves of the protective relay, and the formulas on which they are\based}ar€ given in the Technical Data.

It must be noted that a safety factor of about 1.1 has already(been included between the pickup value and the
setting value when an inverse time characteristic is selected., This means that a pickup will only occur if an un-
balanced load of about 1.1 times the setting value 46-TOCS'RICKUP is present (address 4008). The dropout
is performed as soon as the value falls below 95% of theypickup¥alue.

The associated time multiplier is entered at address 4010, 46=TOC TIMEDIAL.

The time multiplier can also be set to «. After pickup the element will then not trip. Pickup, however, will be
signaled. If the inverse time element is not r@quired at all, address 140 46 should be setto Definite Time
during the configuration of protection fungtionsy(Section 2.1.1.2).

ANSI Curves (Inverse Time Tripping Curve)

Behavior of a machine due to negativesequefce current can be closely replicated by means of an inverse time
tripping curve. In address 4007 the 46 ANSI CURVE, select out of four ANSI curves provided by the device
the curve which is most similar t0'the thefmal unbalanced load curve provided by the manufacturer. The tripping
curves of the protective relaygand thedformulas on which they are based, are given in the Technical Data.

It must be noted that a safetyafactor of about 1.1 has already been included between the pickup value and the
setting value when an inverse time characteristic is selected. This means that a pickup will only occur if an un-
balanced load of about'®.1 times the setting value is present. If Disk Emulation was selected at address
4011 46-TOC RESETreset will occur in accordance with the reset curve as described in the Functional De-
scription.

The unbalanced load value is set at address 4008 46-TOC PICKUP. The corresponding time multiplier is ac-
cessiblé via address 4009 46-TOC TIMEDIAL.

The time multiplier can also be set to «. In this case, the element will not trip after pickup. However, pickup, will
be signaled. If the inverse time element is not required at all, address 140 46 should be setto Definite Time
during configuration of the protection functions (Section 2.1.1.2).
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2.5 Negative Sequence Protection 46

2.5.4  Settings
Addresses which have an appended "A" can only be changed with DIGSI, under "Display Additional S @ .
The table indicates region-specific default settings. Column C (configuration) indicates the corres@ sec-
ondary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Comments
4001 FCT 46 OFF OFF ative S:quence
ON i
4002 46-1 PICKUP 1A 0.10..3.00 A 0.10A
5A 0.50..15.00 A 0.50 A
4003 46-1 DELAY 0.00 .. 60.00 sec; © 1.50 sec
4004 46-2 PICKUP 1A 0.10..3.00 A 0.50 A 46-2 Pickup
5A  |0.50..15.00 A
4005 46-2 DELAY 0.00 .. 60.00 sec; o 46-2 Time Delay
4006 46 IEC CURVE Normal Inverse 46 IEC Curve
Very Inverse
Extremely Inv.
4007 46 ANSI CURVE Extremely Inv. remely Inv. 46 ANSI Curve
Inverse
Moderately Inv.
Very Inverse
4008 46-TOC PICKUP 1A 0.90 A 46-TOC Pickup
5A 450 A
4009 46-TOC TIMEDIAL 5.00 46-TOC Time Dial
4010 46-TOC TIMEDIAL 0.50 sec 46-TOC Time Dial
4011 46-TOC RESET Instantaneous 46-TOC Drop Out
4012A | 46 T DROP-OUT ﬁ 0.00 .. 60.00 sec 0.00 sec 46 Drop-Out Time Delay
255 Information Q
No. | Type of In- Comments
formation
5143 SP >BLOCK 46
5151 ouT 46 switched OFF
5152 ouT 46 is BLOCKED
5153 ouT 46 is ACTIVE
5159 46-2 picked up ouT 46-2 picked up
5165 4691 picked up ouT 46-1 picked up
5166 46-TOC pickedup ouT 46-TOC picked up
51 46 TRIP ouT 46 TRIP
46 Dsk pickedup ouT 46 Disk emulation picked up
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2.6 Motor Protection

2.6

2.6.1

2.6.1.1

General

Motor Protection

For the protection of motors, devices 7SJ61 are provided with a motor starting protection function, a restart
inhibit and a load jam protection. The starting protection function protects the motor from prolonged startup pro-
cedures thus supplementing the overload protection (see Section 2.7). The restart inhibit prevents restarting,of
the motor when this restart may cause the permissible thermal limits of the rotor to be exceeded. The load jam
protection serves to protect the motor during sudden rotor blocking.

Motor Starting Protection 48

When devices 7SJ61 are used to protect a motor, the starting protection feature supplementsthe overload pro-
tection and protects the motor against prolonged starting operations (see Section 2y7).

Description

In particular, rotor-critical high-voltage motors can quickly be heated aboeve their thermal limits when multiple
starting attempts occur in a short period of time. If the durations*efithese starting attempts are lengthened e.g.
by excessive voltage surges during motor starting, by excessivelead moments, or by blocked rotor conditions,
a trip signal will be initiated by the protective relay.

Motor starting is detected when a settable current thresholdyI MOTOR START is exceeded. Calculation of the
tripping time is then initiated. It should be noted thatghis timer starts every time the motor is started. This is
therefore a normal operating condition that is neitherihdicated in the fault log nor causes the creation of a fault
record. Only when the locked rotor time hasglapsed is the trip command issued.

The protection function consists of one définitetime and one inverse time tripping element.

Inverse Time Overcurrent Element

102

The inverse time overcurrent element is designed to operate only when the rotor is not blocked. With a de-
creased startup current resulting fram voltage dips when starting the motor, prolonged startup times are eval-
uated correctly and tripping with am@ppropriate time is enabled. The characteristic (see formula below) can be
ideally adjusted to the copdition,of the’motor by using different startup times depending on the cold or warm
condition of the motor (see Rigurei2-30).
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The tripping time is calculated based on the following equation:

| 2 O
_ (lstarTUP
trrip = (f) “tMax.STARTUP where I>lyo70R sTART ‘ )

with ¢

trrip Actual tripping time for flowing current |

t max STARTUP Tripping time for nominal startup current lgpagrup (@ddress 41N P TIME or 4105,
STARTUP T WARM)

| Current actually flowing (measurement value) @

| sTARTUP Nominal startup current of the motor (address 4102, RTUP CURRENT)

I MOTOR START Pickup value for recognition of motor startup (addres 07, I MOTOR START),
T-TRIP 4

[s]

[4103 ] STARTUP TIME H
[4105] STARTUP T WARM |

Cold Motor

L.
: .
| ™ * — Warm Motor
. > |
I

[1107]1 MO sz; | [4102] STARTUP CURRENT
Figure 2-30 Inversd& ping curve for motor starting current
Therefore, if the s%&ent | is smaller (larger) than the nominal current Igragryp (Parameter STARTUP

CURRENT) as co r der address 4102, then the actual tripping time ty,, is prolonged (or shortened) ac-
cordingly (see Rigure 2-30).

Definite Time O@pping Characteristic (Locked Rotor Time)

e executed when the actual motor starting time exceeds the maximum allowable locked rotor
or is locked. The device can be informed about the locked rotor condition via the binary input
locked®), e.g. from an external r.p.m. monitor. The motor startup condition is assumed when the

currentin any phase exceeds the current threshold I MOTOR START. At this instant, the timer LOCK ROTOR
TIME is started.

Tr% locked rotor delay time (LOCK ROTOR TIME) is linked to a binary input ,,>Rotor locked“ via an AND
gate. If the binary input is picked up after the set locked rotor time has expired, immediate tripping will take
place regardless of whether the locked rotor condition occurred before, during or after the timeout.
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Logic

Motor starting protection may be switched on or off. In addition, motor starting protection may be blocked via
binary input which will reset timers and pickup annunciations. The following figure illustrates the logic of mot

starting protection. A pickup does not create messages in the trip log buffer. Fault recording is not starte il

a trip command has been issued. When the function drops out, all timers are reset. The annunciations p-

pear and a trip log is terminated should it have been created.

[IMOTOR START  [1107] e \%

[Pickup A T

[ STARTUP CURRENT [4102]
[

[STARTUP TIME [4103]
[

[TEMP.COLD MOTOR [4106] | || Cold Motor \_ 1

[Temperature [STARTUP CURRENT[4102] |1
| I
[STARTUP TWARM [4105] | [

:@ Warm Motor -

[LOCK ROTOR TIME [4104

6821
START-SUP TRIP )

Fault Cond. >

6822
AND Rotor lock
A -—(Rotor locked )
[B
[Cc

“gs‘og __________________________________ S Measurement/Logic
l >Rotor locked

6801 6812

[l >BLK START-SUP ( START-SUPBLK

6813
OR START-SUPACT

6811
( START-SUP OFF

[4101| FCT 48/66 |

1 OFF
L

~—ON
Figure 2-31 Logic diagram of th@ Starting Protection

Q>®

104 SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008



Functions
2.6 Motor Protection

Switching of Startup Times

The motor manufacturer provides startup time curves for both cold and warm motor conditions (see Figure-
30). The function Motor Starting Protection automatically performs a switching. The "warm motor" condition IS
derived from the thermal storage of the restart inhibit (see Section 2.6.2). Therefore, this functiongmust be“en-
abled. The condition for the switching is determined by the parameter 4106 TEMP.COLD MOTOR!If the motor
temperature (actually the rotor temperature) exceeds the threshold value, then a switching from "cold"motor"

to "warm motor" takes place (see logic diagram 2-31). The threshold values can be derived from the permitted
number of cold (ngyq) and warm (n,,,,,,) Motor startups. By means of the following formula an appfeximate limit
value can be determined.

n -n
Oimit = %Idw‘"m -100 % MOTOR)
co

The setting value should always be lower than the limit value (see Setting Notes2.6/1.2).

2.6.1.2 Setting Notes

General

Motor starting protection is only effective and accessible if address¥41 48 = Enabled is set. If the function is
not required Disabled is set. The function can be tusaed ONyor OFF under address 4101 48.

Startup Parameter

The device is informed of the startup current valuestunder normal conditions at address 4102 STARTUP
CURRENT, the startup time at address 4103 STARTUP_TIME. At all times this enables timely tripping if the value
It calculated in the protection device isxceedéd.

If the startup time is longer than theqermissible blocked rotor time, an external rpm-counter can initiate the
definite-time tripping characteristicivia biary input (,,>Rotor locked“). Alocked rotor leads to a loss of ven-
tilation and therefore to a reduced thermal load capacity of the machine. For this reason, the motor starting time
function is to issue a tripping command before reaching the thermal tripping characteristic valid for normal op-
eration.

A current above the currentithreshold 1107 I MOTOR START is interpreted as motor startup. Consequently,
this value must be chosersuchythat it is reliably attained by the actual starting current under any load or voltage
conditions during motgr startap, but not during a permissible short-time overload.

Example: Motor withithe following data:

Rated Voltage Vyom = 6600 V
Nominal curreni ImoTtnom = 126 A
Startap, current (primary) lsTarTUPW = 624 A
Long-termycurrent rating Imax = 135 A
Startup time (cold condition) TrMmax.sTARTUP: = 15 °S
Startup time (warm condition) TrMax.sTARTUPW = 8.5 S
Current transformer InomcTprim / INomcTsec = 200 AT 1 A
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The setting for address STARTUP CURRENT (IsrarTup) @S @ secondary value is calculated as follows:

_ 624 A D

I — lsTarRTUP A - Al =312A
STARTUPsec ~ T———— "'NomCTsec 555 A NomCTsec :
Nom CT prim

For reduced voltage, the startup current is also reduced almost linearly. At 80 % nominal voltage, the stgrtup
current in this example is reduced to 0.8 - IgyagTup = 2.5.

The setting for detection of a motor startup must lie above the maximum load current aN minimum

start-up current. If no other influencing factors are present (peak loads), the value for up I MOTOR
START set at address 1107 may be an average value:

Based on the Long-Term Current Rating: 0
135A
ZOTA‘ INom CTsec 068 A Q

25A+0.68 A
ISTARTUP sec = — 2 16A $

For ratios deviating from nominal conditions, the mo x time changes:

R lsTARTUP 2.-|-
RIP = \—T7— Max.STARTUP \

At 80% of nominal voltage (which corres to 80% of nominal starting current), the tripping time is:
L 4

_( 624A 2
e = (5aog2i ) K‘&;&?’S

After the time dela
a trip signal.
locked“(FNo.
during motor Starti

GV 04 LOCK ROTOR TIME) has elapsed, the binary input becomes effective and generates
@ otor time is set just long enough that during normal startup the binary input ,,>Rotor
iIs reliably reset during the delay time LOCK ROTOR TIME, faster tripping will be available
under locked rotor conditions.
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2.6.2

2.6.2.1

General

Determining the Rotor Overtemperature

2.6 Motor Protection

Motor Restart Inhibit 66

The motor restart inhibit prevents restarting of the motor when this restart may cause the permissible
limits of the rotor to be exceeded.

Additionally, the function can trip directly if the rotor temperature exceeds the maximum admissib era-
ture (100%) (rotor overload).

L 4
Description

The rotor temperature of a motor generally remains well below its maximu a@e temperature during
igh SBP

normal operation and also under increased load conditions. However, h currents required during
motor startup increase the risk of the rotor being thermally damaged rath e stator, due to the short thermal

constant of the rotor. To avoid that multiple starting attempts provok g, a restart of the motor must be
inhibited if it is apparent that the thermal limit of the rotor will be ex ed during this startup attempt. There-
fore, the 7SJ61 relays feature the motor restart inhibit which ou cking command until a new motor

startup is permitted for the deactivated motor (restarting li
binary output relay of the device whose contact is inserte

it). ing signal must be configured to a

r starting circuit.

e

Since the rotor current cannot be measured direct Mor current must be used to generate a thermal
replica of the rotor. The r.m.s. values of the curre re used for this. The rotor overtemperature @ is calcu-
lated using the largest of these three phase . Itis assumed that the thermal limit values for the rotor
winding are based on the manufacturer's,data'r ing the nominal starting current, maximum permissible

starting time, and the number of starts @. te m cold (n,q) @and warm (n,,,m) conditions. From this data,
the device performs the necessary cale ons to establish the thermal replica of the rotor and issues a block-
ing signal until the thermal replica e rotor decreases below the restarting limit at which startup is permitted

again. 2
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oLA \

Cool-down with © k T -RUNNING

Maximum Allowable Rotor Temperature N : ‘ ’
T a————— —
Temperature Curve: ! Cool-dgwn with © &  STOP
Rotor Cage Bar Upper Side Limit l | !
Rotor Cage Bar Lower Side Limit | | I | | V'S
L . | 1 P | Restarting Limit |

Thermal Profile

|
|
f |
1st |2nd | t
Start | Start | |
Motor Started E_quiIibrium Motor Started Eguilibrium Eguilibrium |
Time Time Time
' l | | |
| | | | |
Current | | | | |
A I | | | |
| | |
' |
! |
|
BrkClosed | |
Minf — — — — — — — — — — — |- — — - — - 4 b __ <1 _ _ _ 4
-
| t

temperatures in the the rotor are nat pertiiant for motor restart inhibit (see Figure 2-32). It is much more impor-

tant to establish a thermal rep omplete motor start, that is appropriate for the protection of the
motor's thermal condition. Fi shows, as an example, the heating processes during repeated motor
starts (three starts from ing condition), as well as the thermal replica in the protection relay.

108 SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008



Functions

Restart Threshold

2.6 Motor Protection

If the rotor temperature has exceeded the restart threshold, the motor cannot be restarted. The blocking'sighal
is not lifted unless the rotor temperature has fallen below the restarting limit, that is, when exactly one start

becomes possible without exceeding the excessive rotor temperature limit. Based on the specified motorpa-
rameters the device calculates the normalized restarting limit ®gegar:

®Restart = (

Where:
®Restart
kg
ISTARTUP
IMOTNom
Tstart max
R

Neorg

I 2 7(ncold - 1) ) Tslart ma
T
STARTUP ) '{1 _e R j
R

IMOTNom -k

Temperature threshold below which restarting is possible
k-factor for the rotor, calculated internally

Startup current

Nominal motor current

Maximum startup time

Thermal time constant of the rotor, caleulated internally
Permissible number of startupstin, coldycendition

The restarting limit Ogeqt iS displayed as operatiopal'meastred value in the "thermal measured values”.

Rotor Overload Detection

If the rotor temperature exceeds 100%fof the maximum temperature calculated from the thermal rotor profile,
there is a risk of motor damage. If this threshold value is exceeded, either tripping occurs or an overload

message is issued. The desired reactionican be determined via parameter 4311 ROTOR OVERLOAD. If param-
eter is set to OFF, rotor overload will hot,be detected.

Restart Time

The motor manufacturér allows a maximum number of cold (ng,y) and warm (n,,.,) startup attempts. There-
after, another startup isgnotipermitted. A certain time must have passed — restarting time Trega — t0 €nsure
that the rotor has cooled, off (Operational measured value 661).

Equilibrium Time

This thermalsbebhavier is provided for in the protection as follows: Each time the motor is shut down, the timer
starts(address 4304 T Equal). It takes into account the different thermal conditions of the motor parts at the
momentef shutdown. During the equilibrium time, the thermal replica of the rotor is not updated. It is maintained
constant to replicate the equilization process in the rotor. Then, the thermal replica with the corresponding time
constant (ragtor time constant x extension factor) cools down. During the equilibrium time the motor cannot be
restarted{’As soon as the temperature sinks below the restarting limit, the next restart attempt can be made.

Minimum Inhikit Time

Regardless of thermal replicas, some motor manufacturers require a minimum inhibit time after the maximum
number of permissible startup attempts has been exceeded.

The total duration of the inhibit signal depends on which of the times Ty, innibit OF Trestart IS ONgeET.
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Total Time Treclose

The total waiting time Tgeqose DEfOre the motor can be restarted is therefore composed of the equilibrium timey
the time Tgegar Calculated from the thermal replica and the value that is needed to drop below the limit for re=
starting. If the calculated temperature rise of the rotor is above the restarting limit when the motor is shut déwn,
the minimum inhibit time will be started together with the equilibrium time.

Thus the total inhibit time Tgeq0se AN become equal to the minimum inhibit time if it is longer than the sum of
the two first mentioned times:

TRecIose = TEquaI + TRestart for TMin Inhibit < TEquaI + TRestart
TRreclose = T Min Inhibit for Tyin innibit = Tequal + Trestart If the calculated excesSive temperature > re-
starting limit

The operational measured value 809 Treose (VisSible in the thermal measured values) i the remaining time until
the next restart is permissible. When the rotor excessive temperature is below the festarting limit and thus the
next restarting attempt is permitted, the operational measured value for the waiting timéyhas reached zero.

Extension of Cool Down Time Constants

110

In order to properly account for the reduced heat exchange when a self-ventilated motor is stopped, the cool
down time constants can be increased relative to the time constants for a running machine with the factor Kt
at STOP (address 4308). The criterion for the motor stop is the undershooting of a set current threshold
BkrClosed I MIN. This understands that the motor idle clfrent is‘greater than this threshold. The pickup
threshold BkrClosed I MIN affects also the thermal overloadyprotective function (see Section 2.7).

While the motor is running, the heating of the thermal repliea isymedeled with the time constant t, calculated
from the motor ratings, and the cool down calculated withithe time constant t; - Kt at RUNNING (address
4309). In this way, the protection caters to the requiréments if* case of a slow cool down (slow temperature
equilibrium).

For calculation of the restarting time Tr.q.ithe following applies:

Ofre "Meoid

TresTART = K:atstop TR * INom [%} at Stop

cold
TresTART = K: at RUNNING * TRY |Nom[%} at Running

€O
with
K at sTOP Extension factor for the time constant = Kt at STOP, address 4308
Kt at RUNNING Exténsion factor for the time constant = Kt at RUNNING, address 4309
Opre thermal replica at the moment of motor shutdown (depending on operational condition)
TR Rotor time constant, calculated internally
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Behavior in Case of Power Supply Failure

L 4

Emergency Start

If, for emergency reasons, motor starting that will exceed the maximum allowab rot@rature must take
place, the motor restart inhibit signal can be removed via a binary input (,,>66 e S “), thus allowing

a new starting attempt. The thermal rotor profile, however, continues to functio, maximum allowable

rotor temperature will be exceeded. No motor shutdown will be initiated by the tart inhibit, but the cal-
culated excessive temperature of the rotor can be observed for risk ass@

Blocking
If the motor restart inhibit function is blocked via binary input ,,>BLOC “ or switched off, the thermal replica
of the rotor overtemperature, the equilibrium time T Equal andthe‘minimum inhibit time T MIN. INHIBIT
are reset. Thus any blocking signal that is present or upcomi garded.
Via another binary input (,,>66 RM th.repl.“) the thermalyreplica can be reset independently. This may be
useful for testing and commissioning, and after a po voltage failure.

Logic \x
There is no pickup annunciation for the resta ibit and no trip log is produced. The following figure shows
the logic diagram for the restart inhibit. :

L 4 \< ’
L 4
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Figure 2-33 Lo r the restart inhibit
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2.6.2.2 Setting Notes

General

Restart inhibit is only effective and accessible if address 143 48 is set to Enabled. If not required,this function
is set to Disabled. The function can be turned ON or OFF under address 4301 FCT 66..

Note

When function settings of the motor restart inhibit are changed, the thermal replica ofgthis function is reset.

The motor restart inhibit acts on the starting process of a motor that is shut down /Awmotor is considered shut
down when its current consumption falls below the settable threshold 212 BkrCLesed I MIN. Therefore, this
threshold must be set lower than the motor idle current.

The motor restart inhibit concludes the condition ,warm motor" from thegthermalgeplica of the restart inhibit. For
this function, address 4301FCT 66 has to be enabled.

Additionally, the function can trip directly if the rotor temperaturef@Xeeeds the maximum admissible tempera-
ture (100%). For this purpose address 4311 ROTOR OVERLOAD ig'setto ON. If only monitoring is desired, set
to Alarm Only, otherwise to OFF.

Characteristic Values

Many of the variables needed to calculate the rotof'temperature are supplied by the motor manufacturer.
Among these variables are the starting current | gragyup, the nominal motor current ly,o1 nyows the maximum al-
lowable starting time T START MAX (address 4308), the number of allowable starts from cold conditions (n.q),
and the number of allowable starts fromaarm gonditions (nzm)-

The starting current is entered at addfess 4302 IStart/IMOTnom, expressed as a multiple of nominal motor
current. In contrast, the nominal metor eufrent is entered as a secondary value, directly in amperes, at address
4305 I MOTOR NOMINAL. The number ofwarm starts allowed is entered at address 4306 (MAX.WARM
STARTS) and the difference (#COED=#WARM) between the number of allowable cold and warm starts is entered
at address 4307.

For motors without separate ventilation, the reduced cooling at motor stop can be accounted for by entering
the factor Kt at STOP ataddress'4308. As soon as the current no longer exceeds the setting value entered
at address 212 BkrClosedyI MIN, motor standstill is detected and the time constant is increased by the ex-
tension factor configured:

If no difference betweenithie time constants is to be used (e.g. externally-ventilated motors), then the extension
factor Kt at STOP should be set to 1.

The coolingfwith’the motor running is influenced by the extension factor 4309 Kt at RUNNING. This factor
considers that motor running under load and a stopped motor do not cool down at the same speed. It becomes
effeCtive as,soon as the current exceeds the value set at address 212 BkrClosed I MIN. With Kt at
RUNNING = I'the heating and the cooling time constant are the same at operating conditions (I > BkrClosed
IQMIN).
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Example: Motor with the following data:

Rated Voltage Vyom = 6600 V
Nominal current Inom = 126 A

Startup current IsTarTUP = 624 A ( ’
Startup duration Tsartmax, = 858

Permitted starts with cold motor Neolg = 3

Permitted starts with warm motor Nyarm = 2 4
Current transformer 200A/1A

The following settings are derived from these data:

lsTarRTUP “IMOTNom = T2 A ~ 499

126 A
ImoTNom = 200 A 0.62 - InomeTsec
The following settings are made: \é :

IStart/IMOTnom=4.9
I MOTOR NOMINAL=0.6 A

T START MAX=8.5 s @

MAX.WARM STARTS =2

#COLD- #WARM = 1 \
For the rotor temperature equilibrium time, (ad s 4304) a setting time of approx. T Equal = 1 min has

manufacturer, or by the user's requi SFIt must in any case be higher than 4304 T Equal. In this exam-
ple, a value has been chosendhat reflects the thermal replica (T MIN. INHIBIT = 6.0 min).

e requirements also determine also the extension factor for the time constant
he motor stopped. Where no other specifications are made, the following
STOP =5 and Kt at RUNNING = 2.

during cool-down, espec
settings are recommend

For a proper functionin o important that the CT values and the current threshold for distinction between

stopped and running/me dress 212 BkrClosed I MIN, recommended setting = 0.1 Iyo1nom) have been
set correctly. An of parameters and their default settings is generally given in the setting tables.
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Temperature Behavior during Changing Operating States

erating areas will be discussed in the following paragraph. Settings indicated above are to be used pre

For a better understanding of the above considerations several possible operating ranges in two diff iHH

cold and 2 warm startup attempts have resulted in the restart limit reaching 66.7%. 0

A) Below the thermal restarting limit:

1. A normal startup brings the machine into a temperature range below the thermal restarting limit and the
machine is stopped. The stop launches the equilibrium time 4304 T Equal and generatesﬁe message
»,66 TRIP“. The equilibrium time expires and the message ,,66 TRIP“ is cleared, During the time T
Equal the thermal replica remains "frozen" (see Figure 2-34, on the left).

2. A normal startup brings the machine into a temperature range below the thNq ing limit, the
machine is stopped and is started by an emergency startup without waitin h uilibrium time to
expire. The equilibrium time is reset, the thermal replica is released and ,,66 “is reported as going
(see Figure 2-34, to the right). 0

Temperature
p.u.A
1.0
Example A.1 Example m
|
|
0.5 i Emergency Startup
|
b — l o — — o s ¢ em— ¢ em— ¢ em— —
05 ﬁ: | Restarting Limit
| |
| |
| |
: I =
0.4+ | I I
| | | [
| [
| | | [
| | | [
0.2 | I I [
| | | [
| | [
| I \ I [
L | B
0 >
i : P t
| | | [
| | | [
v C) : 5
| [
|
66 TRIP : H R
I I I 1 “t
| | | [
Current : : : :
| | [
I
|
BrkCl I
—_— ] N
1 | I " | =t
2- Startups according to examples A.1 and A.2
L 4
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B) Above the thermal restarting limit:

1.

A startup brings the machine from load operation into a temperature range far above the thermal restartin
limit and the machine is stopped. The minimum inhibit time and the equilibrium time are started and ,,60
TRIP“ is reported. The temperature cool-down below the restarting limit takes longer than 4310 an

MIN. INHIBIT and 4304 T Equal, so that the time passing until the temperature falls below the@
perature limit is the decisive factor for clearing the message ,,66 TRIP“. The thermal replica remains

zen" while the equilibrium time expires (see Figure 2-35, to the left).

A startup brings the machine from load operation into a temperature range just above the thermal restarting
limit and the machine is stopped. The minimum inhibit time and the equilibrium time are ted and ,,66

TRIP“ is reported. Although the temperature soon falls below the restarting limit, th |0%6 TRIP
is preserved until the equilibrium time and the minimum inhibit time have expired (se
right).

-35, to the

Temperature

p.u. A
Example A.1 Example A.2

[4304] T Equal
e
[4310] T MIN. INHIBIT

Figure 2-35 tarting up according to examples B.1 and B.2
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2.6.3 Load Jam Protection

The load jam protection serves to protect the motor during sudden rotor blocking. Damage to drives,
and other mechanic motor components can be avoided or reduced by means of quick motor shum

The blocking results in a current jump in the phases. This is detected by the function as a recogn teria.

The thermal overload protection would of course also pickup as soon as the configured threshold values of the
thermal replicas are exceeded. The load jam protection, however, is able to detect a locked rotorguicker, thus
reducing possible damage to the motor and powered equipment.

2.6.3.1 Mode of Operation &

Principle of Operation

Figure 2-36 illustrates the feature of an asynchronous cage motor. Nomina ntis flowing at normal load. If

have similar characteristics. Apart from the thermal heati
chanical strain on coils and bearings.

Current \
Torque
Stalling Torque r

Current

Stall Current [ S \

Nominal Torque

Nominal Current | K
5\’ ' a
o 0 Slip

y
Figure 2-36 ieal characteristic of an asynchronous cage motor

%
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Logic

118

Figure 2-37 illustrates an example of a locked rotor caused by mechanical overload. It should be noted that the

current flow increases substantially as soon as the mechanical load reaches the stability limit. O
Exceeding of the
T Stalling Point
|
|
Speed : ¢
|
) \q ,

:
Mechanical |
Load :
Current - !

—
t
Figure 2-37 Example of the time characteristic for mechanical roto%?

A continuous comparison of the motor current with the co hold values of the protection function
takes place for the purpose of detecting a locked rotor. Fi hows the logic diagram. The threshold-
value comparison is blocked during the motor startup phase, as the startup currents usually move in a size

similar to the occurring currents when a rotor is locke

The algorithm verifies the motor standstill accarding ts and (if available) the message ,,>52-a“. As
: of motor standstill, the load jam protection is tempo-
Iring the motor startup phase.

one of the three phase currents exceeds the threshold set
ry signal ,>52-a“ is inactive. The ,,>52-a“ signal is only
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la Calculation of the I 4404 I I Alarm |
positive sequence T
b system I1

lc JI
| a Load Jam Alarm 0% AND 2
c la T 0
Ib! a

[4402 [ Load Jam I> |
[

[ALARM DELAY [4405]
[

(Load Jam pickup )
4
Load Jam I> JI

o AND
95 % AND
@

[ TRIP DELAY

Motor standstill og, start

Blocking logic - while motor standstill and
during motor start-up

[212 | BkrClosed | MIN
[

—Il ~ AND

Imax

T O

dstill

Blocking lengthening after motor

4601 ; : 5
l >52.3 | standstill during motor start-up
0" Bl not allocated CB open
e e o 4
O Measurement/Logic
10020 10021
I >BLOCK Load Jam (Load Jam BLOCK. )

[4401]Load Jam Prot.
; 10022
(Load Jam OFF )

| _OFF
A" ON J 10023
| Alarm Only AND Load Jam ACTIVE )
N,
Figure 2-38  Logic diagram of th protection

\
O
¥

L 4
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2.6.3.2

Elements

Setting Notes

O

A warning and a tripping element can be configured. The threshold value of the tripping element 4402 I@
Jam I> is usually configured below motor startup at double motor ampere rating. Warning element 440
Alarm is naturally set below the tripping element, to approx. 75% of the tripping element, with a longer delay
time (parameter 4405 ALARM DELAY). If the warning element is not required, the pickup value can be setto

Motor Standstill and Motor Startup \

Motor Protection Example

120

its maximum value and the respective message from the buffers can be removed. :‘
i

Due to the threshold setting below the motor startup current, the load jam protection dur or startup must
be blocked. Via parameters 212 BkrClosed I MIN the open circuit breaker is detect ring current-flow
measurement (motor standstill). In this condition the load change protection is blocke er having closed the
circuit breaker, the blocking is maintained during motor startup by the setting 44 tart Blk..In order
to avoid malfunctioning, the T Start B1lk. is set to the double startup time.

stic. Such characteristic usually
for special motor malfunctions.

Figure 2-39 illustrates an example of a complete motor protectio
consists of different protection elements, and each element j
These are:
< Thermal overload protection: to avoid overheating of th e to inadmissible load
» Load jam protection: to prevent overheating and me mage due to a locked rotor
« Motor starting protection: protects the motor agai onged startup procedures and the consequent
thermal overload of the rotor

« Overcurrent and high-current elements: @ r shutdown due to electrical faults

N
>
$

L 4

Q
o
&

L 4
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1000

1 T
1 '
! \ '
) \ |
@ ‘\49 Therm4l Overload O
£ \ |
> | Load Jam
£ L“Tripping
2
=

! | A}
ILoadaJdam
| — .
vvarning

L 4
‘Motor starting protection @
\
\
\ 0

100

10.0

\
N\

AN
N

Running|current

Startup current

0.10

o
N
o
o
‘cn
I
N
N
o+

Figure 2-39  Example of a comple @

N

Example:
Motor with the following data: @
Nominal voltage Q\O Viom = 6600 V

Nominal current Inom =126 A

Long-term curre% lmax = 135 A

Startup duration Tetartmax, = 85 S
Current transfofmer InomcTprim / INomcTsec = 200 A/ 1 A

The settin ress 4402 Load Jam I> as secondary value is calculated as follows:

_2.126
INom CTsec = 200

=126A

Ttﬂ tripping delay time can remain at the default setting of 1 s. The warning threshold is set to 75% of the trip-
ping element (4404 I Alarm=0.95 A sec.).

The tripping delay time can remain at the default setting of 2 s.

In order to block the function during motor startup, the parameter 4406 T Start B1Kk. is set to double startup
time (T Start Blk.=2.85s=175s).
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2.6.4

Motorprotection (Motor Starting Protection 48, Motor Restart Inhibit 66,

LoadJam)

2.6.4.1 Settings

The table indicates region-specific default settings. Column C (configuration) indicates the corresponding sec-
ondary nominal current of the current transformer.

Addr. Parameter C Setting Options Default Setting
4101 FCT 48/66 OFF OFF
ON
4102 STARTUP CURRENT | 1A 0.50..16.00 A 5.00 A
B5A 2.50..80.00 A 25.00 A
4103 STARTUP TIME 1.0.. 180.0 sec 10.0 sec tartup Time
4104 LOCK ROTOR TIME 0.5 .. 180.0 sec; 2.0 sec Permissible Locked Rotor
Time
4105 STARTUP T WARM 0.5 .. 180.0 sec; 10. Startup Time for warm
motor
4106 TEMP.COLD MOTOR 0 ..80 %; o Temperature limit for cold
motor
4301 FCT 66 OFF 66 Startup Counter for
ON Motors
4302 IStart/IMOTnom 1.10..10.00 | Start / | Motor nominal
4303 T START MAX 1..320 sec 10 sec Maximum Permissible
Starting Time
4304 T Equal 1.0 min Temperature Equalizaton
Time
4305 | MOTOR NOMINAL 1.00 A Rated Motor Current
5.00 A
4306 MAX.WARM STARTS 2 Maximum Number of
Warm Starts
4307 #COLD-#WARM .2 1 Number of Cold Starts -
Warm Starts
4308 Kt at STOP 0.2..100.0 5.0 Extension of Time Con-
stant at Stop
4309 Kt at RUNNIN 0.2..100.0 2.0 Extension of Time Con-
stant at Running
4310 T MIN. | 0.2 ..120.0 min 6.0 min Minimum Restart Inhibit
Time
4311 ROTOR OVERLOAD ON ON Rotor Overload Protection
y'S OFF
Alarm Only
4401 am Prot. OFF OFF Load Jam Protection
ON
Alarm Only
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Addr. Parameter C Setting Options Default Setting Comments
4402 Load Jam I> 1A 0.50..12.00 A 2.00 A Load Jam Tripping
5A | 2.50..60.00 A 10.00 A Threshold
4403 TRIP DELAY 0.00 .. 600.00 sec 1.00 sec Load Jam Trip'Belay,
4404 I Alarm 1A 0.50..12.00 A 1.80 A Load Jam Alarm Thresh-
5A 2.50..60.00 A 9.00 A old
4405 ALARM DELAY 0.00 .. 600.00 sec 1.00 sec Logd Jam Alarm Delay
4406 T Start Blk. 0.00 .. 600.00 sec 10.00 sec koad Jam Blocking after
motor start
2.6.4.2 Information List
No. Information Type of In- Comments
formation
4822 >BLOCK 66 SP >BLOCK Motor Starttp counter
4823 >66 emer.start SP >Emergency,, start
4824 66 OFF ouT 66 Metor start protection OFF
4825 66 BLOCKED ouT 66 Motor start protection BLOCKED
4826 66 ACTIVE ouT 66 Metor Start protection ACTIVE
4827 66 TRIP ouT 66 Motor start protection TRIP
4828 >66 RM th.repl. SP >66 Reset thermal memory
4829 66 RM th.repl. OouUZ: 66 Reset thermal memory
4834 66 OVERL. TRIP QuUT 66 Rotor overload TRIP
4835 66 OVERL.ALARM OUT 66 Rotor Overload Alarm
6801 >BLK START-SUP SR >BLOCK Startup Supervision
6805 >Rotor locked SP >Rotor locked
6811 START-SUP OFF ouT Startup supervision OFF
6812 START-SUP BLK ouT Startup supervision is BLOCKED
6813 START-SUP ACT ouT Startup supervision is ACTIVE
6821 START-SUP TRIP ouT Startup supervision TRIP
6822 Rotor locked ouT Rotor locked
6823 START-SUP pu ouT Startup supervision Pickup
10020 >BLOCK Jam Pret SP >BLOCK Load Jam Protection
10021 JAM PROTBLOCK. ouT Load Jam Protection is BLOCKED
10022 JAM PROT:QEE ouT Load Jam Protection is OFF
10023 JAM PROTACTIVE ouT Load Jam Protection is ACTIVE
10024 Leaddam alarm ouT Load Jam Protection alarm
10025 LoadWam pickup ouT Load Jam Protection picked up
10026 Load Jam TRIP ouT Load Jam Protection TRIP
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2.7 Thermal Overload Protection 49

The thermal overload protection is designed to prevent thermal overloads from damaging the protected e
ment. The protection function represents a thermal replica of the equipment to be protected (overload protec-
tion with memory capability). Both the previous history of an overload and the heat loss to the environme
taken into account.

L 4

Applications
 In particular, the thermal overload protection allows the thermal status of motors, ge at@lransform-
ers to be monitored.

« If an additional thermal input is available, the thermal replica may take the actual or'coolant tem-

perature into account. 0

The device calculates the overtemperature in accordance with a s thermal replica, based on the fol-
lowing differential equation:

O, 1 o- 1 ((_1_Y.e,) {\'

2.7.1 Description

Thermal Replica

(€] Present overtemperature te the final overtemperature at maximum allowed phase
current K - Iyom o;

Tih Thermal time con protected object's heating
I Present trueyr.m.S\valuejof phase current
k k—factor indi€ati e maximum permissible constant phase current referred to the nominal
curren%otected object
INom obj. NomkG of protected object
0,-40°
9, = > @

@
with

CH Measured ambient temperature or coolant temperature

L 4
m Temperature at object nominal current

ambient or coolant temperature is not measured, a constant value of ®, = 40°C is assumed so that ®,' = 0.

e protection feature therefore represents a thermal replica of the equipment to be protected (overload pro-
tection with memory capability). Both the previous history of an overload and the heat loss to the environment
are taken into account.
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When the calculated overtemperature reaches the first settable threshold 49 ® ALARM, an alarm annunciation
is issued, e.g. to allow time for the load reduction measures to take place. When the calculated overtemperas<
ture reaches the second threshold, the protected equipment may be disconnected from the system. The
highest overtemperature calculated from the three phase currents is used as the criterion.

The maximum thermally-permissible continuous current | ,,,, is described as a multiple of the objeet nominal
current Iyom opj.*

Imax =k- INom Obj.

In addition to the k factor (parameter 49 K-FACTOR), the TIME CONSTANT t,, and thesalarm temperature 49
©® ALARM (in percent of the trip temperature ®g;p) Must be specified.

Overload protection also features a current warning element (I ALARM) in addition to'the temperature warning
element. The current warning element may report an overload current prematdrely;feven if the calculated op-
erating temperature has not yet attained the warning or tripping levels.

Coolant Temperature (Ambient Temperature)

The device can account for external temperatures. Depending on th&type of‘application, this may be a coolant
or ambient temperature. The temperature can be measured via@“temperature detection unit (RTD-box). For
this purpose, the required temperature detector is connected t@ detector input 1 of the first RTD-box (corre-
sponds to RTD 1). If incorrect temperature values are measured aithere are disturbances between the RTD-
box and the device, an alarm will be issued and the standarditemperature of ®, = 40 °C is used for calculation
with the ambient temperature detection simply beingignored:

When detecting the coolant temperature, the maximum, permissible current |, is influenced by the tempera-
ture difference of the coolant (in comparison withg¢he standard value = 104° F or 40° C). If the ambient or
coolant temperature is low, the protected objectgean Stpport a higher current than it does when the temperature
is high.

Extension of Time Constants

When using the device to protect moters, the varying thermal response at standstill or during rotation may be
correctly evaluated. When running dewn‘@r at standstill, a motor without external cooling looses heat more
slowly, and a longer thermal time constant must be used for calculation. For a motor that is switched off, the
7SJ61 increases the time comStant'ag by a programmable factor (kt factor). The motor is considered to be off
when the motor currents dr@p below a programmable minimum current setting BkrClosed I MIN (refer to
"Current Flow Monitoring™iin S€etion 2.1.3). For externally-cooled motors, cables and transformers, the Kt -
FACTOR = 1.

Current Limiting

In order to ensurethat'overload protection, on occurrence of high fault currents (and with small time constants),
does not resultinfextremely short tripping times thereby perhaps affecting time grading of the short circuit pro-
tection;the thermal replica is frozen (kept constant) as soon as the current exceeds the threshold value 1107
I AMOTOR "START.
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Blocking

perature value is thus reset to zero. The same is accomplished via the binary input (,,>BLOCK 49 0O/L%);i

The thermal memory may be reset via a binary input (,>RES 49 Image*) and the current-related overtemo
this case the entire overload protection is blocked completely, including the current warning element. Q
e

When motors must be started for emergency reasons, temperatures above the maximum permissible ovi
peratures can be allowed by blocking the trip signal via a binary input (,,>EmergencyStart®). Since the
thermal replica may have exceeded the tripping temperature after initiation and dropout of the binary input has
taken place, the protection function features a programmable run-on time interval (T EMERGENCY) which is
started when the binary input drops out and continues suppressing a trip signal. Tripping vi rload pro-
tection is suppressed until this time interval has elapsed. The binary input affects only thetti nd. There
is no effect on the trip log nor does the thermal replica reset.

Behavior in Case of Power Supply Failure @

126

the thermal replica is either reset to zero (ATEX100 = NO) if the power supply e fails, or cyclically buffered
in a non-volatile memory (ATEX100 = YES) so that it is maintained in the of auxiliary supply voltage fail-
ure. In the latter case, the thermal replica uses the stored value for cal ion matches it to the operating
conditions. The first option is the default setting (see /5/).

Depending on the setting in address 235 ATEX100 of Power System Data 1 (s ection 2.1.3) the value of
t

The following figure shows the logic diagram for the overload prot ction.
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With amb. temp.

| [4205]1 ALARM | [4202]49 K-FACTOR
I I
| -
| 50- u —
| 1A o
i 1B 1] OR !
I c _ :
! 2 [4204]49 © ALARM | !
|
! do i ®= L 1 ® T 1516 !
' T oxP=—x 5 i 29 O/L 6 Alarm |
| " |
| ith | % Tovfo =0 !
l 5 |
| © g\ |
. A . (4gWindingOLL ) |
|
! (B 521 !
! |C 49ThOLTRIP ) |
|
: CB Closed |
| [212 [BkrClosed IMIN | |
| ' |
! 501 — — — — — — — — |
I | |
! [4203] TIME CONSTANT | | |
I I I
! [4207 K  -FACTOR | : !
I | |
! 1th = K1 x Time Constant —l | !
I Tth = Time Constant —! \ |
|
| |
| [1107[IMOTOR START | I
| | |
| 50-1 I
' |
|
| [® [z ] |
| H
lou =40°C Disabled !
: No ambient temp :
= i

©v (RTD-box)
|

Measurement/Logic 7

1580
>RES 49 | 1581
l mage (49 Image res. )
1503 1512
[ >BLocK 49 O/L (149 O/L BLOCK )
1513
[4201]FCT 49 AND (490/LACTIVE )
1511
OFF e
4 (49 0/L OFF )
[4208] T EMERGENCY |
[
1507 x
>EmergencyStart
o T
L 4
Figurey2-40  Logic diagram of the overload protection
SIPROTEC, 7SJ61, Manual 127

C53000-G1140-C210-1, Release date 02.2008



Functions

2.7 Thermal Overload Protection 49

2.7.2 Setting Notes

General
The overload protection is only in effect and accessible if address 142 49 = No ambient temp or = With
amb. temp. during configuration. If the function is not required Disabled is set.
Transformers and cable are prone to damage by overloads that last for an extended period of time. Overloads
cannot and should not be detected by fault protection. Time overcurrent protection should be set high eAbugh
to only detect faults since these must be cleared in a short time. Short time delays, howevergdé neither allow
measures to discharge overloaded equipment nor do they permit to take advantage of its,(limited) overload ca-
pacity.
The protective relays 7SJ61 feature a thermal overload protective function with a thermal/tripping curve which
may be adapted to the overload tolerance of the equipment being protected (overload pfotection with memory
capability).
Overload protection can be switched ON or OFF or setto Alarm Only at address 4201 FCT 49. If overload
protection is ON, tripping, trip log and fault recording is possible.
When setting Alarm Only no trip command is given, no trip log is initiateehandmo spontaneous fault annun-
ciation is shown on the display.

® Note

Changing the function parameters resets the thermal replieas, The,thermal model is frozen (kept constant), as
soon as the current exceeds the setting value 1107 I MOTOR, START.

Overload Parameter k-factor

128

The overload protection is set in reference values. The nominal current I,y op;. Of the protected object (motor,
transformer, cable) is used as the basic curkent foroverload protection. By means of the thermal consistently

permissible current ..., a factor ky;,, canse caleulated:

_ 'max prim

K. =
R

The thermally-permissible continuous current for the equipment being protected is known from the manufac-
turers specifications. This fun€tion is normally not applicable to overhead lines since the current capability of
overhead lines is generally not specified. For cables, the permissible continuous current is dependent on the
cross-sectiodinsulating/material, design, and the cable routing, among other things. It may be taken from per-
tinent tables, oriSyspecified by the cable manufacturer. If no specifications are available, a value of 1.1 times
the nominal cérrent rating may be assumed.
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For the 49 K-FACTOR to be set in the device the following applies (address 4202)

[ o .
Set Value K-FACTOR k = maxprim _Nom Obj.
INom Obj. INom CT prim

with L 4

| Permissible thermal primary current of the motor

max prim %
INom Obj, Nominal current of the protected object \

INom CT prim Nominal primary CT current @
Example: Motor and current transformer with the following data: 0

Permissible Continuous Current I max prim = 1.2 - @
Nominal Motor Current

INom Obj. =
Current Transformer 1200

_ 1100 A _
Set Value K-FACTOR: 12 gossr = 1.1 K\

Time Constant

The overload protection tracks overte
steady state solution is an exponenti
calculation to determine the thresh

@ ure progression, employing a thermal differential equation whose
tion. The TIME CONSTANT t,, (set at address 4203) is used in the
f overtemperature and thus, the tripping temperature.

For cable protection, the heat-g
vironment. If no time-constant s
bility of the cable. The 1-se
often known or available fro

Set Value 1y, (@ (Hi

constant t is determined by cable specifications and by the cable en-
tion is available, it may be determined from the short-term load capa-
.e. the maximum current permissible for a one-second period of time, is
. Then, the time constant may be calculated with the formula:

2

Imax prim

shoxt- ad capability is given for an interval other than one second, the corresponding short-term
is U in the above formula instead of the 1-second current, and the result is multiplied by the given

n. Eor example, if the 0.5-second current rating is known:

| 2
Sét Value 1, (min) = 0.5 ( 0.5 sec )
0 Minax prim

It is important to note, however, that the longer the effective duration, the less accurate the result.
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Example: Cable and current transformer with the following data:
Permissible Continuous Current |, =500 Aat®,=40°C
Maximum Current for 1 s l1s =45 |0 = 22.5 KA
Current Transformer 600A/1A

Example: Cable and current transformer with the following data:

Thus results:

Imax 500 A

K = 600 A

= 0.833

INom CT prim

| 2
Ty = 61( 18) .61_0.452=33.75min

(@]

The settings are: 49 K-FACTOR = 0.83; TIME CONSTANT = 33..7min

Warning Elements

By setting the thermal warning element 49 ® ALARM (adréss 4204), a warning message can be issued before
reaching the tripping temperature. Tripping can thus be aveided by initiating early load reduction measures.
This warning element simultaneously represents thegropeut level for the trip signal. Only when this threshold
is undershot, will the tripping command be resetzand'the protected equipment can be switched on again.

The thermal element level is given in % of the tripping overtemperature.

A current warning level is also available (patameter,4205 I ALARM). The setting is in secondary amperes and
should be equal to or slightly less than theggermissible currentk Iy ¢ .. It can be used instead of the thermal
warning element by setting the thermal/warning,element to 100 % thus virtually disabling it

Extension of the time constants

TIME CONSTANT setin addregSs 4203 is valid for a running motor. When a motor without external cooling is
running down or at standsiill; theymotor cools down more slowly. This behavior can be modeled by increasing
the time constant by factor KesFACTOR, set at address 4207. Motor stop is detected if the current falls below
the threshold value BkrClosed I MIN of the current flow monitoring (see side title "Current Flow Monitoring"
in Subsection 2.1.3.2). This implies that the motor idle current is greater than this threshold. The pickup thresh-
old BkrClosed I’ MIN affects also the restart inhibit for motors.

If no distinguishing ‘ofith€ time constants is necessary (e.g. externally-cooled motors, cables, lines, etc.) the
Kt-FACTOR is;setatl (default setting value).

Dropout Time after Emetgency Starting

The dropout time to be entered at address 4208 T EMERGENCY must ensure that after an emergency startup
and after‘@ropout of the binary input ,,>EmergencyStart the trip command is blocked until the thermal
replica is below the dropout threshold again.
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Ambient or Coolant Temperature

perature, however, can also be processed. This has to be communicated to the device as digitalized m

The specifications made up to now are sufficient to model the overtemperature. The ambient or cooIa@
value via the interface. During configuration, parameter 142 49 must be setto With amb. tem@

If the ambient temperature detection is used, the user must be aware that the 49 K-FACTOR to efers
to an ambient temperature of 104° F or 40° C, i.e. it corresponds to the maximum permissible current at a tem-
perature of 104° F or 40° C. .

Since all calculations are performed with standardized quantities, the ambient temperature must also be stan-
dardized. The temperature at nominal current is used as standardized quantity. he@ current deviates
from the nominal CT current, the temperature must be adapted according to the | owing. In address
4209 or 4210 49 TEMP. RISE I the temperature adapted to the nominal tr current is set. This
setting value is used as standardization quantity for the ambient temperature

|
ONom sec = ©Nom Mach * ( T
Nom Mach

Nom prim CT)2 QQ

Onom Mach Machine temperature at nomin current

with
Onomsec Machine temperatur at secondary rent = setting at the protection device (address
4209 or 4210) &
Q

INom CT prim Nominal primary CT curren

INom Mach Nominal current of t i
If the temperature input is used, the imes change if the coolant temperature deviates from the internal
T

reference temperature of 104° F & he following formula can be used to calculate the tripping time:
I

o o tre
|pre 2 ®v.,0*40 C =
el l-e
t In % k’INom k '®Nom
=1, -
th )2 ©,-40°C
+
k INom k2"®Nom

with O
Tih \@IME CONSTANT (address 4203)

k 49 K-FACTOR (address 4202)
Nominal device current in A
| Fault current through phase in A

Prefault current

'PQ
Oyi=o Coolant temperature input in °C with t=0
Onom Temperature at nominal current I, (address 4209 49 TEMP. RISE I)
0, Coolant temperature input (scaling with address 4209 or 4210)
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Example:

Machine: lyom mach = 483 A

| max Mach=1-15 Iyom @t ® = 40 °C O
Onom mach = 93 °C Temperature at lyom mach 0

T4, = 600 s (thermal time constant of the machine)

Current transformer: 500 A/ 1 A

483 A

L 4
K-FACTOR = 1.15- 500A ~1.11 (to be set in address 4202) \2

(to be set in address 4209
or 4210 49 TEMP. RISE I)

2
=93°c.(§g_g) ~100 °C

9 Nom sec

Motor Starting Recognition

The motor starting is detected when setting I MOTOR STA t address1107 is exceeded. Information on
how to perform the configuration is given under "Recogni\'on\ g Condition (only for motors)" in

>
X
O

S
&

Q>®
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2.7.3  Settings

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

The table indicates region-specific default settings. Column C (configuration) indicates the corresponding sec-
ondary nominal current of the current transformer.

Addr. Parameter C Setting Options Default Setting Comments
4201 FCT 49 OFF OFF 49 rmal overload pro-
ON tectio
Alarm Only
4202 49 K-FACTOR 0.10..4.00 1.10 actor
4203 TIME CONSTANT 1.0 .. 999.9 min 100.0 min e Constant
4204 49 © ALARM 50 .. 100 % 90 % 49 Thermal Alarm Stage
4205 | ALARM 1A 0.10..4.00 A Current Overload Alarm
5A | 0.50..20.00 A Setpoint
4207A Kt-FACTOR 1.0..10.0 Kt-FACTOR when motor
stops
4208A | T EMERGENCY 10 .. 15000 sec Emergency time
4209 49 TEMP. RISE | 40 .. 200 °C 49 Temperature rise at
rated sec. curr.
4210 49 TEMP. RISE | 104 .. 392 °F 49 Temperature rise at
rated sec. curr.

2.7.4 Information List

No. Information f In- Comments

1503 >BLOCK 49 O/L
1507 >EmergencyStart
1511 49 O/ L OFF
1512 49 O/L BLOCK

>BLOCK 49 Overload Protection
>Emergency start of motors

49 Overload Protection is OFF

ouT 49 Overload Protection is BLOCKED

1513 49 O/L ACTIVE ouT 49 Overload Protection is ACTIVE
1515 49 O/L | Alarm < ’ ouT 49 Overload Current Alarm (I alarm)
1516 49 0/L G A arm ouT 49 Overload Alarm! Near Thermal Trip
1517 indi ouT 49 Winding Overload
1521 ouT 49 Thermal Overload TRIP
1580 SP >49 Reset of Thermal Overload Image
1581 ouT 49 Thermal Overload Image reset
L 4
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2.8 Monitoring Functions

2.8

28.1

28.1.1

2.8.1.2

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 plausibility, therefore, the current transformer and voltage
transformer circuits are largely integrated into the monitoring.

Measurement Supervision

General
The device monitoring extends from the measuring inputs to the binary outputs. Monitoring checks the hard-
ware for malfunctions and impermissible conditions.

Hardware and software monitoring described in the following are enabled cofitintgusly. Settings (including the
possibility to activate and deactivate the monitoring function) refer to monitasing of external transformers cir-
cuits.

Hardware Monitoring

Auxiliary and Reference Voltages

The processor voltage of 5 V DC is monitored by the hardwase since the processor will no longer be functional
if the voltage falls below the minimum value. In that ¢asg,the device is put out of operation. When the supply
voltage returns, the processor system is restartech:

Failure of or switching off the supply voltagefremaoyes the device from operation and a message is immediately
generated by a normally closed contact. Brief auxiliary voltage interruptions of less than 50 ms do not disturb
the readiness of the device (for nominal auxiliagy veltage > 110 VDC).

The processor monitors the offset and refefenge voltage of the ADC (analog-digital converter). The protection
is suspended if the voltages deviategoutside an allowable range, and lengthy deviations are reported.

Buffer Battery

The buffer battery, which‘emasures,operation of the internal clock and storage of counters and messages if the
auxiliary voltage fails, is_periodically checked for charge status. If it is less than an allowed minimum voltage,
then the ,,Fail Battery“ message is issued.

Memory Components

Scanning

134

All working'memories (RAMSs) are checked during startup. If a malfunction occurs then, the starting sequence
is interpptedé@and an LED blinks. During operation the memories are checked with the help of their checksum.
For the pragramnemory, the cross sum is formed cyclically and compared to the stored program cross sum.

For the settingS memory, the cross sum is formed cyclically and compared to the cross sum that is freshly gen-
erated each time a setting process takes place.

Ifa fault occurs the processor system is restarted.

Scanning and the synchronization between the internal buffer components are constantly monitored. If any de-
viations cannot be removed by renewed synchronization, then the processor system is restarted.
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Measurement Value Acquisition — Currents

The monitoring of the device-internal measured-value acquisition of the currents can be effected via th t
sum monitoring.

Up to four input currents are measured by the device. If the three phase currents and the ground(current from
the current transformer starpoint are connected with the device, the sum of the four digitized curre st be
zero. This also applies in the event of a possible transformer saturation. For that reason — in order to eliminate
pickup upon transformer saturation — this function is only available in a Holmgreen-connection (%ee also
2.1.3.2). Faults in the current circuits are recognized if

lg=|ia+ig+ic+iy|>Z I THRESHOLD - ly,,+% I FACTOR -1l \%

> I THRESHOLD8106 andX I FACTOR 8107 are programmable settings.
Imax takes into account the permissible current proportional ratio errors of in ansformer which are par-
ticularly prevalent during large short-circuit currents (Figure 2-41). The outiratio is about 97%.

INom

S I THRESHOLD H

Figure 2-41  CurrenbSu onijtoring

An error in the cuw&u&esults in the message ,Failure ¥ I (No.162)and blocking of the protection

function. Furthermere, It log is initiated for a period of 100 ms.
The monitorin be switched off.

The monit Isjavailable subject to the following conditions:
e e currents are connected to the device (address 251 A, B, C, (Gnd))

round current of the current transformer starpoint is connected to the fourth current input (1)

en-connection). This is communicated to the device in the Power System Data 1 via address

* The fourth current input is normally designed for a | ,—transformer. In case of a sensitive transformer type,
4this monitoring is not available.

* The settings CT PRIMARY (address 204) and Ignd-CT PRIM (address 217) must be the same.
e The settings CT SECONDARY (address 205) and Ignd-CT SEC (address 218) must be the same.
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The following logic diagram illustrates the operational mode of the current sum monitoring.

O

IF
a
S I THRESHOLD * Inom + ¥ T FACTOR * Imax p @b
| Overflow A/D transformer 162
[ .
[Refay in Pickup AND (Failure ¥ | 3
Block.ProtsDevi
[8109[FAST = i MONIT o TP
+ | ON
~— OFF
I 14 = Sensitive The function ,Fast current sum mohiteri not
| 251 I CT Connect. active and not available
A, B, C, (Gnd)
A7 AG2,C,G; G->B —
(AG2C,G;G2>B  |or
[280 |Holmgr. for Xi
19 NO
—— YES
Figure 2-42 Logic Diagram of the fast current sum monitoring \
AD Transformer Monitoring K
The digitized sampled values are being moni inr t of their plausibility. If the result is not plausible,
message 181 ,Error A/D-conv. “isiss protection is blocked, thus preventing unwanted operation.
Furthermore, a fault record is generated ding of the internal fault.
2.8.1.3 Software Monitoring @
O
Watchdog

watchdog) that expires u of the processor or an internal program, and causes a complete restart of

For continuous monitorin @am sequences, a time monitor is provided in the hardware (hardware
&il

the processor system.
An additional softwa g ensures that malfunctions during the processing of programs are discovered.
This also initiates t of the processor system.

If such a malfuneti ot cleared by the restart, an additional restart attempt is begun. After three unsuccess-
ful restaits within a'30 second window of time, the device automatically removes itself from service and the red
hts @p. The readiness relay drops out and indicates ,device malfunction® with its normally closed

contact.

Offset Monitoring 4

136

monitoring function checks all ring buffer data channels for corrupt offset replication of the analog/digital

ormers and the analog input paths using offset filters. Any possible offset errors are detected using DC

tage filters and the associated samples are corrected up to a specific limit. If this limit is exceeded, an an-

nunciation is issued (191 ,,Error Offset®) thatis part of the warn group annunciation (annunciation 160).

As increased offset values affect the reliability of measurements taken, we recommend to send the device to
the OEM plant for corrective action if this annunciation continuously occurs.

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008



Functions
2.8 Monitoring Functions

2.8.1.4 Monitoring of the External Transformer Circuits

Interruptions or short-circuits in the secondary circuits of the current and voltage transformers, as well @
in the connections ( important for commissioning), are detected and reported by the device. The su
quantities are cyclically checked in the background for this purpose, as long as no system fault is\present.

Current Symmetry

During normal system operation, a certain symmetry among the input currents is expected. The monitoring of

the measured values in the device checks this balance. The smallest phase currentisc red to the largest
phase current. Asymmetry is detected if | Imin | /| Imax | <BAL. FACTOR I aslo S Inom > BALANCE
I LIMIT/ lyom.

Thereby Imax is the largest of the three phase currents and Imin the smallestT, metry factor BAL.
FACTOR I (address 8105) represents the allowable asymmetry of the ph ts while the limit value

8105 (address 8104) is the lower limit of the operating range of this mo ing (see Figure 2-43). Both param-
eters can be set. The dropout ratio is about 97%.
This malfunction is reported as ,Fail I balance®. Q

Imin
INom

Figure 2-43 c
Phase Sequence O

To detect s@ phase connections in the current input circuits, the direction of rotation of the phase currents
is c fore the sequence of the zero crossings of the currents (having the same sign) is checked.

e default setting assumes a positive phase sequence.
Cur] 1, leads I leads I
Supervision of current rotation requires a maximum current of
I, el el > 0.5 Ty,

For abnormal phase sequence, the message ,,Fail Ph. Seq. I“isissued.
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2.8.1.5

For applications in which an opposite phase sequence is expected, the protective relay should be adjusted via
a binary input or the respective parameter PHASE SEQ. (address 209). If the phase sequence is changed in

the device, phases B and C internal to the relay are reversed, and the positive and negative sequence curren

are thereby exchanged (see also Section 2.15.2). The phase-related messages, malfunction values, and

sured values are not affected by this.

Setting Notes S

Measured Value Monitoring

ficient in most cases. If an extremely high operational unbalance of the currents is to bee d in the specific
application, or if during operation monitoring functions are operated sporadically,
should be set less sensitive.

Address 8104 BALANCE I LIMIT determines the limit current, above whb t symmetry monitor is
that

The sensitivity of measured value monitor can be modified. Default values are set at th xwhich are suf-
re

t parameters

effective. Address 8105 BAL. FACTOR I is the associated symmetry fact the slope of the symmetry

characteristic curve.
Address 8106 X I THRESHOLD determines the limit current, ab W%urrent sum monitor is activated

(absolute portion, only relative to I,,). The relative portion (relati imum conductor current) for ac-
tivating the current sum monitor is set at address 8107 £ I CT

Note N
Current sum monitoring can operate properly only When&:l al current of the protected line is fed to the

fourth current input (1) of the relay (see Power Sys 1). Furthermore, the fourth current input (1)
may not be sensitive.

Note

The connections of the ground paths al ir adaption factors were set when configuring the general Power
System Data. These settings must be cor, r the measured values monitoring to function properly.

138

’
Measured value monitoring c@.ﬂd ON or OFF at address 8101 MEASURE. SUPERV.
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2.8.1.6 Settings

The table indicates region-specific default settings. Column C (configuration) indicates the correspon-

ondary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Commgi
8101 MEASURE. SUPERV OFF ON Measurement Supervision
ON
8104 BALANCE | LIMIT 1A 0.10..1.00 A 0.50 A C@reshold for
5A |050..5.00A 250 A e Monitoring
8105 BAL. FACTOR | 0.10 .. 0.90 0.50 ance Factor for Current
itor
8106 > | THRESHOLD 1A 0.05..2.00 A; © 0.10 A ummated Current Moni-
5A | 0.25..10.00 A; 0.50 A toring Threshold
8107 2 I FACTOR 0.00 .. 0.95 0.10 Summated Current Moni-
toring Factor
8109 FAST X i MONIT OFF (0] Fast Summated Current
ON Monitoring
2.8.1.7 Information List \
No. Information Comments

161 Fail | Superv. ilure: General Current Supervision

162 Failure X | Failure: Current Summation

163 Fail | balance Failure: Current Balance

175 Fail Ph. Seq. | Failure: Phase Sequence Current

197 MeasSup OFF Measurement Supervision is switched OFF

L 4

Q
o
&

L 4
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2.8.2  Trip Circuit Supervision 74TC

Devices 7SJ61 are equipped with an integrated trip circuit supervision. Depending on the number of availabIO
binary inputs (not connected to a common potential), supervision with one or two binary inputs can be sele .

If the allocation of the required binary inputs does not match the selected supervision type, then a mess@

this effect is generated (,,74TC ProgFail®).

Applications *
* When using two binary inputs, malfunctions in the trip circuit can be detected under all c%aker con-

ditions.
*  When only one binary input is used, malfunctions in the circuit breaker itself canno ted.

Prerequisites

A requirement for the use of trip circuit supervision is that the control voltage for ircuit breaker is at least
twice the voltage drop across the binary input (V¢ > 2 - Vgimin)-

Since at least 19 V are needed for the binary input, the supervision ca sed with a system control
voltage of over 38 V.

2.8.2.1 Description $

Supervision with Two Binary Inputs
When using two binary inputs, these are connected @ o Figure 2-44, parallel to the associated trip

contact on one side, and parallel to the circuit k ry contacts on the other.

6852
>741Ctrip rel. >

' 6853
@l >74TCbrkrel. >

~ 52b

Legend

RTC — Relay Tripping Contact

52 — Circuit Breaker

52TC — Circuit Breaker Trip Coil

52a — Circuit Breaker Auxiliary Contact (NO-Contact)
L 4 52b — Circuit Breaker Auxiliary Contact (NC-Contact)

V-CTR — Control Voltage (Trip Voltage)
V-BI 1 — Input Voltage for 1st Binary Input
V-BI 2 — Input Voltage for 2nd Binary Input
E ure 2-44 Principle of the trip circuit supervision with two binary inputs
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Supervision with two binary inputs not only detects interruptions in the trip circuit and loss of control volta

also supervises the response of the circuit breaker using the position of the circuit breaker auxiliary cop .
@short

In healthy trip circuits the condition that both binary inputs are not actuated ("L") is only possible d

Depending on the conditions of the trip contact and the circuit breaker, the binary inputs are activated
condition "H" in Table 2-5), or not activated (logical condition "L").

2.8 Monitoring Functions

transition period (trip contact is closed but the circuit breaker has not yet opened). A continuous state of this
condition is only possible when the trip circuit has been interrupted, a short-circuit exists in the trip circuit, a loss
of battery voltage occurs, or malfunctions occur with the circuit breaker mechanism. Therefore, it'is used as
supervision criterion.

Table 2-5 Condition table for binary inputs, depending on RTC and CB po\

The conditions of the two binary inputs are checked peri
three consecutive conditional checks detect an abnormali
Figure 2-45). The repeated measurements determin
is output during short transition periods. After the
is reset automatically after the same time period.

6852

[ >741C trip rel.

6853

l >74TC brk rel.

6865

No. Trip contact Circuit breaker 52a Contact 52b a Bl Bl 2
1 Open Closed Closed H L
2 Open Open Open H H
3 Closed Closed Closed L L
4 Closed Open Open L H

74TC Trip cir.

)

Number of Condition Checks (= 3)

\’é-;surement Repetition Occurs every 600 ms)
Figure 2-45  Logic diagram of, ip“Gircuit supervision with two binary inputs

L 4

O
Q>®

L 4
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Supervision with One Binary Input

The binary input is connected according to the following figure in parallel with the associated trip contact of th
protection relay. The circuit breaker auxiliary contact is bridged with a bypass resistor R.

V-CTR

: " SIPROTEC |
I RTC—— [
|

I
Lo I
R
1 [ 1
V-BI

|
i
; 6852
(V-BI | i i “x [ [[>747C trip rel.
|

SIPROTEC

ntact (NO-Contact)
ontact (NC-Contact)

52 52TC
= /[ 52a-—— # 52b
[=2]
Legend
RTC — Relay Tripping C
52 — Circuit Breaker
V- 52TC — Circuit Breaker

52a — Circuit Breaker i
52b — Circuit Breaker@ux
V-CTR — Control Voltage (Trip Voltage)
V-BI — Input Voltage, forBinary Input
R — Bypass

Figure 2-46 Trip circuit supervision with o ar

During normal operation, the binary input i iV (logical condition "H") when the trip contact is open and
the trip circuit is intact, because the moni itis closed by either the 52a circuit breaker auxiliary contact

(if the circuit breaker is closed) or through
Only as long as the trip contact is cleSed,
condition "L"). S

If the binary input is continuo

terruption in the trip circui of control voltage.

pass resistor R by the 52b circuit breaker auxiliary contact.
inary input is short circuited and thereby deactivated (logical

ctivated during operation, this leads to the conclusion that there is an in-

not operate during system faults, the closed trip contact does not lead to a

As the trip circuit supervision
fault message. If, howe@dping contacts from other devices operate in parallel with the trip circuit, then the

fault message mus
Delay. A messa

(see also Figure 2-47). The delay time can be set via parameter 8202 Alarm
released after expiry of this time.

After clearance of the fault in the trip circuit, the

fault mess \ cally reset.
[8202] Alarm Delay
6852 I

6865

————(74TC Trip cir.

)

>741C trip rel. ol |2
o T O
PowerSystemFault
re 2-47

142

Logic diagram of trip circuit supervision with one binary input
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The following figure shows the logic diagram for the message that can be generated by the trip circuit monitor,
depending on the control settings and binary inputs.

[182 |74 Trip Ct Supv |

i Disabled
¢ 7 2 Binary Inputs -
L1 Binary Input OR
~ |anD 6864
| AND (743€ ProgFail )
6852 : L
>74TC trip rel. Lconfigured
6853 fi d AND
[>74TC brk rel. Lcontigure
[8201]FCT 74TC | 6861
(74TC OFF )
0 b R 6865
LOFF sQ AND sBunction ——(74TC Trip cir. )
p 6863
(74TC ACTIVE )
6862
6851 AND (74TCBLOCKED )
N
[ >BLocK 741C
Figure 2-48 Message logic for trip circuit supervision

2.8.2.2 Setting Notes

General

The function is only effective and accessible’if address 182 (Section 2.1.1.2) was set to either 2 Binary
Inputs or 1 Binary Input daringyconfiguration, the appropriate number of binary inputs has been config-
ured accordingly for this purpose’and the function FCT 74TC is ON at address 8201. If the allocation of the
required binary inputs does fiot mateh the selected supervision type, a message to this effect is generated
(,74TC ProgFail“)Af theiip circuit monitor is not to be used at all, then Disabled is set at address 182.

In order to ensure that.the longest possible duration of a trip command can be reliably bridged, and an indica-
tion is generated imy¢ase‘ef an actual fault in the trip circuit, the indication regarding a trip circuit interruption is
delayed. The time,delay,is,set under address 8202 Alarm Delay.

Supervision with One Bifary fput

Note:"'Whenwsing only one binary input (Bl) for the trip circuit monitor, malfunctions, such as interruption of the
tripicircuitoploss of battery voltage are detected in general, but trip circuit failures while a trip command is active
cannotbe detected. Therefore, the measurement must take place over a period of time that bridges the longest
possible duration of a closed trip contact. This is ensured by the fixed number of measurement repetitions and
the time’between the state 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 resistor and depending on the system condi-
tions, a lower control voltage is mostly sufficient.

Information for dimensioning resistor R is given in the Chapter "Installation and Commissioning” under Config-
uration Notes in the Section "Trip Circuit Supervision”.
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2.8.2.3 Settings

Addr. Parameter Setting Options Default Setting Comments
8201 FCT 74TC ON ON 74TC TRIP Circuit Supervisi
OFF
8202 Alarm Delay 1..30sec 2 sec Delay Time for alarm
2.8.2.4 Information List %
No. Information Type of In- Comment
formation
6851 >BLOCK 74TC SP >BLOCK 74TC
6852 >74TC trip rel. SP >74TC Trip circuit superv.:

6853 >74TC brk rel. SP

6861 74TC OFF ouT

6862 74TC BLOCKED ouT

6863 74TC ACTIVE ouT

6864 74TC ProgFail ouT

6865 74TC Trip cir. ouT

2.8.3 Malfunction Responses of the Monitori nctions

In the following malfunction responses of ma y ent are clearly listed.

2.8.3.1 Description

Malfunction Responses
Depending on the type of malﬁ i iscovered, an annunciation is sent, a restart of the processor system is
initiated, or the device is take& ervice. After three unsuccessful restart attempts, the device is taken out

of service. The operatio ss NC contact operates to indicate the device is malfunctioning. Also, the
red LED "ERROR" lights ront cover, if the internal auxiliary voltage is present, and the green "RUN"
LED goes out. If the internal auxiliary voltage fails, all LEDs are dark. Table 2-6 provides a summary of the mon-
itoring functions and th ction responses of the relay.

N
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Table 2-6 Summary of malfunction responses by the protection relay
Monitoring Possible Causes Malfunction Re- Message (No.) Output
sponse
Auxiliary supply voltage loss External (aux. volt-  |Device shutdown All LEDs dark DOK? drops
age), internal (con- out
verter)
Internal supply voltages Internal (power Device shutdown LED "ERROR" DOK? drops

supply)

out

Back-up battery Internal (battery) Message JFail Battery* (277)
Hardware watchdog Internal (processor  |Device shutdown LED "ERR@GR" DOK? drops
failure) out
Software watchdog Internal (processor  |Restart attempt ¥ LED "ERROR* DOK? drops
failure) out
Working memory Internal (hardware) |Relay aborts restart, LED flashes DOK? drops
device shutdown out
Program memory Internal (hardware) |During startup LED,"ERROR" DOK? drops
During operation: LED "ERROR" out
Restart attempt 1)
Settings Internal (hardware) |Restart attefipt » LED "ERROR" DOK?2 drops
out
Scanning frequency Internal (hardware) |Device{Shutdown LED "ERROR" DOK? drops

out

Measured value acquisition

External (hardware)

Blockingwby the protec-

~Error A/D-conv.” (181),

DOK? drops

tionsfunction LED "ERROR" out
Error in the 1/0O-board Internal (hardware) | D@vice shutdown ,I/0-Board error* (178), |DOK? drops
LED "ERROR" out
Module error Internal (hardware) |\ | Device shutdown LError Board 1“to ,Error |DOK? drops
Board 7 (178 to 189), |out
LED "ERROR"
Internal auxiliary voltage 5 V Internal (hardware) '|Device shutdown »Error 5V* (144), DOK? drops
LED "ERROR" out
0 V-Monitoring Internal (hardware) |Device shutdown ~Error OV* (145), DOK? drops
LED "ERROR" out
Internal auxiliary voltage -5 V Internal (hardware) |Device shutdown ~Error -5V (146), DOK? drops
LED "ERROR" out

Offset Monitoring

Internal (Hardware)

Device shutdown

~Error Offset (191)

DOK? drops
out

Internal supply voltages

Internal (hardware)

Device shutdown

LError PwrSupply*

DOK? drops

(147), out
LED "ERROR"
Current sum Internal (measured |Message JFailure X I (162) As allocated
value acquisition)
Current symmetry. External (power Message .Fail | balance" (163) |As allocated
system or current
transformer)
Current rotation External (power Message JFail Ph. Seq. I (175) |As allocated
system or connection)
Trip Gircuit monitoring External (trip circuit or |Message »74TC Trip cir." (6865) |As allocated
control voltage)
€alibration data fault Internal (Hardware) |Message LAlarm NO calibr” (193) |As allocated

1) After three unsuccessful restarts, the device is taken out of service.

2 DOK = "Device Okay" = Ready for service relay drops off, protection and control functions are blocked.
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Group Alarms

alarms and their composition is given in the Appendix A.10. In this case, it must be noted that message 160

Certain messages of the monitoring functions are already combined to group alarms. A listing of the group O
»Alarm Sum Event“ is only issued when the measured value monitoring functions (8101 MEASURE O

SUPERYV) are activated.
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2.9 Ground Fault Protection 50N(s), 51N(s)

Ground Fault Protection 50N(s), 51N(s)

Depending on the variant, the fourth current input of the multi-functional protection relays 7SJ61 is_equipped
either with a sensitive input transformer or a standard transformer for 1/5 A.

In the first case, the protective function is designed for ground fault detection in isolated or compensated
systems due to its high sensitivity. It is not really suited for ground fault detection with large ground currents
since the linear range is transcended at about 1.5 A at the sensitive ground fault detection relay germinals.

If the relay is equipped with standard transformers for 1/5 A, also large currents can be detected correctly.

Applications

29.1

» Sensitive ground fault detection may be used in isolated or compensated systemsto detect ground faults.

« Insolidly or low-resistance grounded systems, sensitive ground fault detection‘is"used to detect high imped-
ance ground faults.

» This function can also be used as supplementary ground fault protectien.

Current Elements 50Ns, 51Ns

The current elements for ground faults operate with the magnitudes of the ground current. They only make
sense where the magnitude of the ground current canbe tised to specify the ground fault. This may be the case
on grounded systems (solid or low-resistance) or oft electrical machines which are directly connected to the
busbar of an isolated power system, when in caséef a network ground fault the machine supplies only a neg-
ligible ground fault current across the measurement [0€ation, which must be situated between the machine ter-
minals and the network, whereas in case of amachife ground fault the higher ground fault current produced
by the total network is available. Ground cukrentprotection is mostly used as backup protection for high resis-
tance ground faults in solid or low reSistanée grounded systems when main fault protection does not pickup.

For ground fault detection, a two-step,current/time characteristic can be set. Analogously to the time overcur-
rent protection, the high-set curreptyelement is designated as 50Ns-2 PICKUP and 50Ns-2 DELAY and is
provided with a definite time chafacteristie. The overcurrent element may be operated with either a definite time
delay (50Ns-1 PICKUP ands60ONs-1/DELAY) or with a user-defined characteristic (51Ns PICKUP and
51NsTIME DIAL). Additionally, a‘€urrent element with logarithmic inverse characteristic or logarithmic inverse
characteristic with knee pointisimplemented. The characteristics of these current elements can be configured.

Settable Dropout Times

The pickup can e stabilized for ground fault protection with definite time curve by a settable dropout time. This
facility is used in‘pewer systems with intermittent faults. Used together with electromechanical relays, it allows
different dropaout responses to be adjusted and time grading of digital and electromechanical relays to be im-
plemented.
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2.9.2 Logic

The following figure illustrates a state logic of the sensitive ground fault protection. The ground fault detectioo
can be turned ON or (address 3101). When ground fault protection is ON, tripping is possible. The entire -

tion may be blocked via binary input. Switching off or blocking means the measurement logic shown in F@
2-50 is deactivated. Therefore, time delays and pickup messages are reset.

All elements can be blocked individually via binary inputs. In this case, pickups are still reported but tripping is

prevented because the time stages are blocked. *

1207 1230
[ >BLK 50Ns/67Ns (Sens. Gnd block )
1212
H ( 50Ns/67Ns ACT
[3101] Sens. Gnd Fault From Logic Dia
OR of the Sensiti

OFF Reset Meas.Logic

A oN
_Alarm Only

Figure 2-49 Activation of the sensitive ground current protection
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The pickup of the definite time overcurrent protection can be stabilized by the configurable dropout time 3121
50Ns T DROP-OUT. This time is started and maintains the pickup condition if the current falls below the thresh-
old. Therefore, the function does not drop out at high speed. The trip command delay time continues running.
After the dropout delay time has elapsed, the pickup is reported OFF and the trip delay time is reset unless.the
threshold has been exceeded again. If the threshold is exceeded again during the dropout delay time, thettime
is cancelled. The trip command delay time continues running. If the threshold value is exceeded after its expikys
the trip command is issued immediately. If the threshold value is not exceeded at this time, there is no reaction.
If the threshold value is exceeded again after expiry of the trip-command delay time, while the dropout delay
time is still running, tripping occurs immediately.

2.9.3 Setting Notes

General Settings

The operating mode of the protective function is configured at address 131 Sens.WGnd Fault (see Section
2.1.1). If address Sens. Gnd Fault =Definite Time,then only the settings forthe definite-time elements
are available. If the setting is Sens. Gnd Fault =Log. inverse A, alogarithmic inverse characteristic is
available. If the setting is Sens. Gnd Fault =Log. Inverse B, alogarithmic inverse characteristic with
knee point is active. Alternatively, user-defined characteristic can{be used when setting Sens. Gnd Fault =
User Defined PU. The superimposed high-set element 50Ns-2 is,available in all these cases. If the function
is not required, Disabled is set.

Sensitive ground fault detection may be switched ON or OFF,6r to‘Alarm Only in address 3101 Sens. Gnd
Fault. If sensitive ground fault protection is switched ONgbothitripping and message reporting is possible.

A two-stage current/time characteristic may be set at addresses 3113 through 3120. These elements operate
with the ground current magnitude. They only make Sensewhere the magnitude of the ground current can be
used to specify the ground fault. This may be the‘€ase on grounded systems (solid or low-resistant) or on elec-
trical machines which are directly connected(to the busbar of an ungrounded power system, when in case of a
network ground fault the machine supplies only@ negligible ground fault current across the measurement lo-

cation, which must be situated between the machine terminals and the network, whereas in case of a machine
ground fault the total ground fault current’preduced by the total network is available.

50Ns-2 Element (Definite Time)

Similar to the time overcurrent protection function the high set element is named 50Ns-2 PICKUP (address
3113). Itis delayed with 50Ns=2 DELAY (address 3114) and may be set to generate a message or to trip. The
latter is only possible if address 8401 Sens. Gnd Fault is set to ON.

50Ns-1 Element (Definite Time)

The definite tripping characteristic 50Ns-1 is set with addresses 3117 and 3118 (address 131 Sens. Gnd
Fault = Definite Time).

Pickup StabilizationyDefinite Time)

Pickup of the definite time elements can be stabilized by means of a configurable dropout time. This dropout
time is setin 3121 50Ns T DROP-OUT.

51Ns Elementy(Inverse Time)

The inverse tripping characteristic 51N-TOC is set with addresses 3119 and 3120 (address 131 Sens. Gnd
Fault = User Defined PU).
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Logarithmic Inverse characteristic (Inverse Time)

The logarithmic inverse characteristic (see Figure 2-51) is set in parameters 3119 51Ns PICKUP, 3144°51Ns
Tmax, 3140 51Ns Tmin, 3142 51Ns TIME DIAL and 3143 51Ns Startpoint. 51Ns Tmin and 51Ns
Tmax define the tripping time range. The slope of the curve is defined by 3142 51Ns TIME DIAL 51NSs
PICKUP is the reference value for all current values with 51Ns Startpoint representing the beginning of the
curve, i.e. the lower operating range on the current axis (referred to 51Ns PICKUP). This factor is preset to the
value 1.1, analogously to the other inverse time curves. This factor can also be set to 1.0 since in logarithmic
inverse curves the tripping time on a current value, which is identical to the specified pickup threshold, does
not go towards infinity, but has a finite time value.

1 ~—_

4 I \ I :
1 N~ ~_ | 3142]51Ns TIME DIAL
1 \\\ \ ’

~N ~ H

] N \

2 S~ \\ 4.00

,,,,, \_1.70 1.35

-
1 2 3 4 5 6ad 10 20 30 40 —»
|3143] 51Ns Startpoint | 1/51Ns
3140[51Ns Tmin |

——3141[51Ns Tmax ]

Figure 2-51  Trip time characteristics of inverse time ground fault protection with logarithmic inverse charac-
teristic

Logarithmic inverse 9= 51Ns MAX. TIME DIAL - 51Ns TIME DIAL:In(1/51Ns PICK UP)
Note: For I/51Ns PICKUP® 35 the time applies for [/51Ns PICKUP = 35

Logarithmic Inverse charagteristic'with Knee Point (inverse time)

The logarithmic inverse curve with knee point (see figure 2-52) is set with the parameters 3119 51Ns PICKUP,
3127 51Ns I4T@nin, 3128 51Ns I T knee, 3132 51Ns TD,314051Ns T min and 3141 51Ns T max.
51Ns“T, minand 51Ns T max determine the tripping time range with 51Ns T max of the current threshold
51Ns PICKUP and 51Ns T min of the current threshold 51Ns I T min assigned. When configuring the
Knee point time 51Ns T knee, the tripping time is determined at transition of the two curve sections with dif-
ferent slopes. The point of transition is defined by the current threshold 51Ns I T knee.51Ns PICKUP rep-
resentsithe minimum pickup limit for the ground fault pickup current of the overcurrent element. After a
maximum secondary current of 1.4 A has been reached, the tripping time assumes a constant value. Parameter
51Ns TD serves as a time multiplier for multiplication of the tripping time.
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Figure 2-52 Trip-time characteristics of the inverse-time greund fault protection 51Ns with logarithmic

inverse characteristic with knee point (examplejfor 52Ns = 0.004 A)

User Defined characteristics (Inverse Time)

152

If a user-defined characteristic is configured at addreSs 131,8ens. Gnd Fault User Defined PU, it should
be noted that there is a safety factor of 1.1 between pickup@nd setting value - as is standard for inverse curves.
This means that pickup will only be initiatediwhenficurrent of 1.1 times the setting value flows.

Entry of the value pair (current and time) is@multiple of the settings at addresses 3119 51Ns PICKUP and
3120 51NsTIME DIAL. Therefore, it is reeemmended that these addresses are initially set to 1.00 for simplic-
ity. Once the curve is entered, the settings/ataddresses 3119 and/or 3120 may be modified if necessary.

The default setting of current valuesfis «. They are, therefore, not enabled — and no pickup or tripping of these
protective functions will occur

Up to 20 pairs of values (current anditime) may be entered at address 3131 M.of PU  TD. The device then

approximates the characteristiCiusing linear interpolation.

The following must befobserved:

» The value pairs should be &ntered in increasing sequence. Fewer than 20 pairs is also sufficient. In most
cases, about 10fpairs is sufficient to define the characteristic accurately. A value pair which will not be used
has to be made invalid by entering "«" for the threshold! The user must ensure the value pairs produce a
clear ap@ constant characteristic.

The gurrentvalues entered should be those from Table 2-3, along with the matching times. Deviating values
MofPUimultiples of PU-values) are rounded. This, however, will not be indicated.

Currents less than the smallest current value entered will not lead to an extension of the tripping time. The
pickup curve (see Figure 2-53) continues, from the smallest current point parallel to the current axis.

Currents greater than the highest current value entered will not lead to a reduction of the tripping time. The
pickup curve (see Figure 2-53) continues, from the largest current point parallel to the current axis.
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Table 2-7 Preferential values of standardized currents for user-defined tripping curves

MofPU =110 1.94 MofPU = 2to 4.75 MofPU =510 7.75 MofPU =8 to
1.00 1.50 2.00 3.50 5.00 6.50 8.00 15.0
1.06 1.56 2.25 3.75 5.25 6.75 9.00 .00
1.13 1.63 2.50 4.00 5.50 7.00 10.00
1.19 1.69 2.75 4.25 5.75 7.25 11.00 18.00
1.25 1.75 3.00 4.50 6.00 7.50 12.00 149.00
1.31 1.81 3.25 4.75 6.25 7.75 13 20.00
1.38 1.88 1
1.44 1.94

T/Tp

Fault Detection Range

Smallest Current Point

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Largest Current Point
|

1

1.0 11

Figure 2-53  Use of a user-define

Note Regarding Settings List for Sensitiv, Fault Detection

In devices with sensitive gr f put, which is independent of the nominal current rating of the device,
settings may in generaﬁls@red as primary values under consideration of the current transformer ratio.
However, problems rel

small nominal pri

resolution of the pickup currents can occur when very small settings and
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2.9.4  Settings
Addresses which have an appended "A" can only be changed with DIGSI, under "Display Additional Setting
The table indicates region-specific default settings. Column C (configuration) indicates the correspondin@
ondary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Comments
3101 Sens. Gnd Fault OFF OFF
ON
3113 50Ns-2 PICKUP 0.001 .. 1.500 A 0.300 A
3113 50Ns-2 PICKUP 1A 0.05..35.00 A 10.00 A
5A 0.25..175.00 A 50.00 A
3114 50Ns-2 DELAY 0.00 .. 320.00 sec; © 1.00 sec ONS§-2 Time Delay
3117 50Ns-1 PICKUP 0.001 .. 1.500 A 0.100 A ONs-1 Pickup
3117 50Ns-1 PICKUP 1A 0.05..35.00 A 2.00 A 50Ns-1 Pickup
5A 0.25..175.00 A
3118 50Ns-1 DELAY 0.00 .. 320.00 sec; o« 50Ns-1 Time delay
3119 51Ns PICKUP 0.001..1.400 A 51Ns Pickup
3119 51Ns PICKUP 0.003 .. 0.500 A 51Ns Pickup
3119 51Ns PICKUP 1A 0.05..4.00 A 51Ns Pickup
5A | 0.25..20.00 A
3120 51INSTIME DIAL 0.10..4.00 s 1.00 sec 51Ns Time Dial
3121A 50Ns T DROP-OUT 0.00 .. 60. 0.00 sec 50Ns Drop-Out Time
Delay
3127 5INs | T min 0.003 .. 1.333A 51Ns Current at const.
Time Delay T min
3127 5INs | T min 15.00 A 51Ns Current at const.
75 00 A Time Delay T min
3128 5INs | T knee .. 0.650 A 0.040 A 51Ns Current at Knee
Point
3128 51Ns | T knee ..17.00 A 5.00 A 51Ns Current at Knee
. 85.00 A 25.00 A Point
3129 51Ns T knee .. 100.00 sec 23.60 sec 51Ns Time Delay at Knee
Point
3131 M.of P D\ 1.00 .. 20.00 MofPU; o Multiples of PU Time-
0.01..999.00 TD Dial
3132 51Ns TD 0.05 .. 1.50 0.20 51Ns Time Dial
3140 51INs Tmin 0.00 .. 30.00 sec 1.20 sec 51Ns Minimum Time
L 4 Delay
3140 T min 0.10 .. 30.00 sec 0.80 sec 51Ns Minimum Time
Delay
3141 s Tmax 0.00 .. 30.00 sec 5.80 sec 51Ns Maximum Time
Delay
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Addr. Parameter C Setting Options Default Setting Comments
3141 5INs T max 0.50 .. 200.00 sec 93.00 sec 51Ns Maximum Ti
Delay (at 51Ns PU
3142 51Ns TIME DIAL 0.05 .. 15.00 sec; w 1.35 sec 51Ns Time Di
3143 51Ns Startpoint 1.0..40 1.1 51Ns Start Point
Charac.
 Z
2.9.5 Information List \%
No. Information Type of In- Con@
formation

1202 >BLOCK 50Ns-2 SP >BLOCK 50Ns-2 Q

1203 >BLOCK 50Ns-1 SP >BLOCK 50Ns-1

1204 >BLOCK 51Ns SP >BLOCK 51Ns

1207 >BLK 50Ns/67Ns SP >BLOCK 50

1211 50Ns/67Ns OFF ouT 50Ns/6 i

1212 50Ns/67Ns ACT ouT 50Ns/67 VE

1221 50Ns-2 Pickup ouT 50 i

1223 50Ns-2 TRIP ouT - IP

1224 50Ns-1 Pickup ouT ickup

1226 50Ns-1 TRIP ouT -1 TRIP

1227 51Ns Pickup ouT s picked up

1229 51Ns TRIP (@) s TRIP

1230 Sens. Gnd block T Sensitive ground fault detection BLOCKED

16029 51Ns BLK PaErr Sens.gnd.flt. 51Ns BLOCKED Setting Error

L 4

Q
o
&

L 4
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2.10

Intermittent Ground Fault Protection

A typical characteristic of intermittent ground faults is that they often disappear automatically to strike again
after some time. They can last between a few milliseconds and several seconds. This is why such faults are
not detected at all or not selectively by the ordinary time overcurrent protection. If pulse durations are extremely.
short, not all protection devices in a short-circuit path may pick up; selective tripping is thus not ensured.

Due to the time delay of the overcurrent protection function such faults are too short to initiate shutdown gf the
faulted cable. Only when they have become permanent such ground faults can be removed selectively by the
short-circuit protection.

But such intermittent ground faults already bear the risk of causing thermal damage to equipment. This is why
devices 7SJ61 feature a protective function that is able to detect such intermittent grotind faults and accumu-
lates their duration. If the sum reaches a configurable value within a certain time, the'limit of the thermal load
capacity has been reached. If the ground faults are distributed over a long period oftime or if the ground fault
goes off and does not re-ignite after some time, the equipment under load is expected]to cool down. Tripping
is not necessary in this case.

Applications

2.10.1

« Protection from intermittent ground faults which occur, e.g. in ¢ables due to poor insulation or water ingress
in cable joints.

Description

Acquisition of Measured Quantities

The intermittent ground fault can either be dgtected via‘the ordinary ground current input (1), the sensitive
ground current input (Iyg), or it is calculatedfremfthe sum of the three phase currents (3 10). Unlike the over-
current protection which uses the fundamental wave, the intermittent ground fault protection creates the r.m.s.
value of this current and compares it to a.settable threshold Iie>. This method accounts for higher order har-
monics contents (up to 400 Hz) and for/the/difect component since both factors contribute to the thermal load.

Pickup/Tripping

156

If the pickup threshold value Iie>iS)exceeded, the pickup message (,,IIE Fault det“, see Figure 2-54) is
issued. The pickups are alse caunted; as soon as the counter content has reached the value of parameter
Nos.det., the message ,, Tatermitt.EF“isissued. A stabilized pickup is obtained by prolonging the pickup
message ,IIE Faultfdet$by a settable time T-det.ext.. This stabilization is especially important for the
coordination with existing,static or electromechanical overcurrent relays.

The duration of the stabilized pickups ,,IIE stab.Flt“ is summated with an integrator T-sum det.. If the
accumulated piekuptime reaches a settable threshold value, a corresponding message is generated (,, IEF
Tsum exp. “), Tripping takes place, however, only while a ground fault is present (message ,IEF Trip®).
The trip.commandgs maintained during the entire minimum tripping time specified for the device, even if the
ground faultis of'short duration. After completion of the tripping command all memories are reset and the pro-
tection resumes normal condition.

The (much longer) resetting time T-reset (message ,,IEF Tres run.“)is launched simultaneously with
T-sum det. when a ground fault occurs. Unlike T-sum det., each new ground fault resets this time to its
initial value and it expires anew. If T-reset expires and no new ground fault is recorded during that time, all
memories are reset and the protection resumes normal position. T-reset thus determines the time during
which the next ground fault must occur to be processed yet as intermittent ground fault in connection with the
previous fault. A ground fault that occurs later will be considered a new fault event.
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The message ,IIE Fault det® will be entered in the fault log and reported to the system interface only until
the message ,, Intermitt.EF“ isissued. This prevents a burst of messages. If the message is alloca
an LED or a relay, this limitation does not apply. This is accomplished by doubling the message (mes

numbers 6924, 6926). 0
Interaction with the Automatic Reclosure Function

Automatic reclosure is not an effective measure against intermittent ground faults as the function cmly trips after
repeated detection of a fault or after expiration of the summation monitoring time T-sum det. and besides
this, its basic design is to prevent thermal overload. For these reasons, the intermitteat g d fault protection

is not implemented as starting feature of the automatic reclosing function. \

tection as a criterion for a tripping failure. Since permanent pickup is not after a tripping command by
the intermittent ground fault protection, cooperation with the breaker, tection is not sensible. There-
fore, this function is not activated by the intermittent ground fault prétection:

Interaction with Breaker Failure Protection @
A pickup that is present when the time delay TRIP-Timer has expired is% by the breaker failure pro-
ur

Logic Diagram

Q

The following figure shows the logic diagram for the i und fault protection function.

L 4
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[3306 ] Nos.det.

1
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I
Reset Counter > reset |_ 6927 ;
a .
a<b , (Intermitt.EF
Counter b h : |
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IIE Flt.det FE

—p>count
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Figure 2-54  Logic diagram of the intermittent gr@x protection — principle
Fault Logging ¢ O

A fault event and thus fault logging is initiated when the non-stabilized IiE element picks up for the first time. A

message ,,IIE Fault duced. The message ,,IIE Fault det“isissued and entered in the

fault log (and reported@ m interface) so often until the number of pickups ,,IIE Fault det“ has
ar

reached the value set f ameter Nos.det .. When this happens, the message ,Intermitt.EF“isissued
and ,, IIE Fault cked for the fault log and the system interface. This method accounts for the fact

that the liE elem ayalso pick up for a normal short-circuit. In this case the pickup does not launch the
alarm ,,Inter .
un
rst

Intermi ults may cause other time overcurrent stages to pick up (e.g. 50-1, 50N-1, 50Ns-1) and
produce essages. To avoid overflow of the fault log such messages are not entered anymore in the
fault log afte ection of an intermittent ground fault (message ,,Intermitt.EF“) unless they cause a trip-

ping command. If an intermittent ground fault has been detected, the following pickup messages of the time
overcurrent protection will still be reported without restraint (see table 2-8):
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Table 2-8 Unrestricted messages

FNo. Message Explanation
1800 ,50-2 picked up“ 50-2 picked up
7551 ,50-1 InRushPU" 50-1 InRush picked up
7552 ,B5ON-1 InRushPU* 50N-1 InRush picked up
7553 ,51 InRushPU* 51 InRush picked up
7554 .D1IN INRushPU* 51N InRush picked up
7565 .la InRush PU* 50/51 phase A InRush pickedrup
7566 .Ib InRush PU* 50/51 phase B InRushypicked"tip
7567 »Ic InRush PU“ 50/51 phase C InRush pickedtp
7564 ,Gnd InRush PU* Ground InRush picked up.

Table 2-9 shows all messages subject to a restraint mechanism avoiding a message burst during an intermittent

ground fault:

Table 2-9 Buffered messages
FNo. Message Explanation
1761 »DO(N)/51(N) PU* 50(N)/51(N) O/C PICKUP
1762 ,50/51 Ph A PU" 50/51%phase A picked up
1763 ,50/51 Ph B PU* 50451 phase B picked up
1764 ,00/51 Ph C PU* 50/51 phase C picked up
1810 ,D0-1 picked up“ 50-1 picked up
1820 ,b1 picked up“ 51 picked up
1765 +DON/51NPickedup*” 50N/51N picked up
1831 .DON-2 picked up® 50N-2 picked up
1834 »DON-1 picked up* 50N-1 picked up
1837 +D1N picked up® 51-N picked up
5159 ,46-2 picked up* 46-2 picked up
5165 ,46-1 pickediup® 46-1 picked up
5166 ,46-TOC pickedup” 46-TOC picked up
1221 ,D0Ns-2 Rickup” 50Ns-2 picked up
1224 »DONS-1IRickup* 50Ns-1 picked up
1227 B 1N Pickup” 50Ns picked up
6823 +S TART-SUP pu” Startup supervision Pickup

Before they are,entered in the fault log (event buffer) and transmitted to the system interface or CFC, the mes-
sages of table2-9\are buffered (starting with the first pickup message received after ,Intermitt.EF“ was
signalled). The buffering does not apply for signalling to relays and LEDs as it is required by time-graded pro-
tection systems for reverse interlocking. The intermediate buffer can store a maximum of two status changes
(tbe most recent ones) for each message.

Buffered/messages are signalled to the fault log, CFC and to the system interface with the original time flag
only when a TRIP command is initiated by a protective function other than the intermittent ground fault protec-
tion. This ascertains that a pickup, although delayed, is always signalled in association with each TRIP com-
mand.

All pickup messages, which usually do not occur during an intermittent ground fault, are not affected by this
mechanism. This includes the pickup and TRIP commands of the following protective functions:

» Breaker failure protection,

e Thermal Overload Protection.
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The pickup signals of these functions will still be logged immediately. A TRIP command of one of these pro-
tective functions will cause the buffered messages to be cleared since no connection exists between tripping
function and buffered message.

A fault event is cleared when the time T-reset has expired or the TRIP command ,, IEF Trip“ has bgen
terminated.

Terminating a fault event for the intermittent ground fault protection thus is a special case. It is the time T-
reset that keeps the fault event opened and not the pickup.

Setting Notes

The protection function for intermittent ground faults can only take effect and is anly acéessible if the current to
be evaluated (133, INTERM.EF or with Ignd) was configured in address with“8I0with Ignd,sens..
If not required, this function is setto Disabled.

The function can be turned ON or OFF under address 3301 INTERM. EF?

The pickup threshold (r.m.s. value) is set in address 3302 Iie>{Ayratherl sensitive setting is possible to
respond also to short ground faults since the pickup time shortenstastthe Current in excess of the setting in-
creases. The setting range depends on the selection of the €urrent to,be evaluated at address 133
INTERM.EF.

The pickup time can be prolonged at address 3303 T -deth ex®. 4T his pickup stabilization is especially impor-
tant for the coordination with existing analog or electromechanical overcurrent relays. The time T-det.ext.
can also be disabled (T-det.ext. =0).

The stabilized pickup starts the counter T-sum™det .. This counter is stopped but not reset when the picked
up function drops out. Based on the last cognter content the counter resumes counting when the stabilized
function picks up next. This sum of individual piekup times, which are to initiate tripping, is set at address 3304
T-sum det.. It represents one of the four selectivity criteria (pickup value Iie>, detection extension time T -
det.ext., counter T-sum det. and resentime)T-reset) for coordinating the relays on adjacent feeders
and is comparable to the time grading ofithe time overcurrent protection. The relay in the radial network which
is closest to the intermittent fault and"pickswp, will have the shortest summation time T-sum det..

SIPROTEC o
IIE> =100 A
T-det.exti=100ms
~ ( } }—_>_Tsum dét. = 96 SIPROTEC SIPROTEC
T-reset 9,=300 s IIE> = 80A IIE> = 64A
Pick T-det.ext.=150 ms T-det.ext.=200 ms
IeRUp +— |Tsum det. = 12s [ Tsum det. = 8s
P—T-reset =360s y |T-reset =420s
Pickup No Pickup
\ <
IN

Rigure 2-55 Example of selectivity criteria of the intermittent ground fault protection

The reset time, after which the summation is reset in healthy operation and the protection resumes normal
status, is configured to T-reset at address 3305.

Address 3306 Nos . det. specifies the number of pickups after which a ground fault is considered intermittent.
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2.10.3 Settings

The table indicates region-specific default settings. Column C (configuration) indicates the correspon-

ondary nominal current of the current transformer.
Addr. Parameter C Setting Options Default Setting Commeg;
3301 INTERM.EF OFF OFF Intermittent earth fault pro-
ON tection
3302 | lie> 1A |0.05..35.00 A 1.00 A Pi%lue of interm.
5A | 0.25..175.00 A 5.00 A N
3302 lie> 1A 0.05..35.00 A 1.00 A -up value of interm.
5A  |0.25..175.00 A 5.00 A stage
3302 lie> 0.005 .. 1.500 A 1.000 A Pick-up value of interm.
E/F stage

3303 T-det.ext. 0.00 .. 10.00 sec Detection extension time
3304 T-sum det. 0.00 .. 100.00 sec Sum of detection times
3305 T-reset 1..600 sec Reset time

3306 Nos.det. 2..10 No. of det. for start of int.

E/F prot
2.10.4 Information List K
No. Information Comments

6903 >|EF block >block interm. E/F prot.

6921 IEF OFF Interm. E/F prot. is switched off

6922 IEF blocked Interm. E/F prot. is blocked

6923 IEF enabled Interm. E/F prot. is active

6924 IIE Fault det Interm. E/F detection stage lie>

6925 IIE stab.Flt ouT Interm. E/F stab detection

6926 IIE Flt.det FE ouT Interm.E/F det.stage lie> f.Flt. ev.Prot

6927 Intermitt. EF ouT Interm. E/F detected

6928 IEF Tsum exp. ouT Counter of det. times elapsed

6929 ouT Interm. E/F: reset time running

6930 ouT Interm. E/F: trip

6931 \ Max RMS current value of fault =

6932 \! No. of detections by stage lie>=

L 4
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2.11  Automatic Reclosing System 79

From experience, about 85 % of insulation faults associated with overhead lines are arc short circuits whi
are temporary in nature and disappear when protection takes effect. This means that the line can be conngcted
again. The reconnection is accomplished after a dead time via the automatic reclosing system.

If the fault still exists after automatic reclosure (arc has not disappeared, there is a metallic fault), then the pro-
tective elements will re-trip the circuit breaker. In some systems several reclosing attempts are performed.

Applications
» The automatic reclosure system integrated in the 7SJ61 can also be controlled by al protection
device (e.g. backup protection). For this application, an output contact from the trippin must be wired
to a binary input of the 7SJ61 relay.
» ltis also possible to allow the relay 7SJ61 to work in conjunction with an extgrnal sing device.
 Since the automatic reclosing function is not applied when the 7SJ61 is u 0 ct generators, motors,
transformers, cables and reactors etc., it should be disabled for this applicati

2.11.1 Program Execution

The 7SJ61 is equipped with an integrated three-pole, single- ulti-shot automatic reclosure (AR).
Figure 2-56 shows an example of a timing diagram for a s ssful,second reclosure.
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C 1st Cycle Finished

Figure 2-56  Timing diagram 37&0 reclosing shots, first cycle unsuccessful, second cycle successful

The following figure shows an e a timing diagram showing for two unsuccessful reclosing shots, with
no additional reclosing of th cu aker.

The number of reclose't nitiated by the automatic reclosure function are counted. A statistical
counter is available forghi pose for the first and all subsequent reclosing commands.

&

%

%
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TRIP command
52 Open

Dead Time 1 é Dead Time 2 i
Dead Time - :

— Cancel with a new | — Cancel with a new
Trip Command Trip Commangd
CLOSE Command
Time Restraint
Reclosure Successful i
4
79AR DynBlock
79AR Lockout
Starting Cycle Cycle 1 v Cycle 2

Figure 2-57 Timing diagram showing two unsuccessful reclosifig shots

Initiation
Initiation of the automatic reclosing function{€an bé caused by internal protective functions or externally using
a binary input. The automatic reclosing system<€an be programmed such that any of the elements of Table 2-
10 can initiate (Starts 79), not initiate (Vo “influence), or block reclosing (Stops 79):
Table 2-10 Initiating automatic reclosyre
Start Time Overcurrent Prote€tion Start Other

50-1 SENS. GROUND FLT (50Ns, 51Ns)

50N4L 46

50-2 BINARY INPUT

50N-2

50-3

B50N-3

51

51N
On initiationythefautomatic reclosure function is informed that a trip command was issued and the respective
reclosing program is now being executed.
The binary input messages 2715 ,,>Start 79 Gnd“ and 2716 ,>Start 79 Ph“ for starting an automatic
reclosure program can also be activated via CFC (fast PLC task processing). Automatic reclosure can thus be
initiated via any messages (e.g. protective pickup) if address 7164 BINARY INPUT is setto Starts 79.
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Action Time

The action time (address 7117) monitors the time between a device pickup and the trip command of afprotec-
tive function configured as starter. The action time is launched when pickup of any function is detected, which
is set as source of the automatic reclosure program. Protection functions which are set to AlarmgOnly or
which in principle should not start a reclosing program do not trigger the action time.

If a protective function configured as starter initiates a trip command during the action time, the automatic re-
closure program is started. Trip commands of a protective function configured as starter occurring in the time
between expiration of the action time and dropout of the device pickup cause the dynamic blockihg of the au-
tomatic reclosing program. Trip commands of protective functions which are not configured,as starter do not

affect the action time.

If the automatic reclosure program interacts with an external protection device gthe,general device pickup for
starting the operating time is communicated to the automatic reclosing program via binary input 2711 ,,>79
Start®.

Delay of Dead Time Start

After start of the auto-reclose function, the dead time start can be_delayed by pickup of the binary input
message 2754 ,,>79 DT St.Delay*“. The dead time is not initiatedas |ong as the binary input is active. Start
occurs only on cleared binary input. The delay of the dead time'start can be monitored via parameter 7118 T
DEAD DELAY. If the time elapses and the binary input is still'active, the Automatic Reclosing System 79
changes to the status of the dynamic blocking via (2785y;,79\DynBlock®). The maximum time delay of the
dead time start is logged by message 2753 ,,79 DI delay ex. “.

Reclosing Programs

Depending on the type of fault, two different reclosing programs can be used. Here the following applies:

» The single phase fault (ground faulf) reclosinggrogram applies if all fault protection functions that initiate
automatic reclosure detected a phase-t@-ground fault. The following conditions must apply: only one phase,
only one phase and ground or @nly ground have picked up. This program can also be started via a binary
input.

» The multiple phase fault (phaSe fauit) reclosing program applies to all other cases. That is, when elements
associated with two or more phases/pick up, with or without the pickup of ground elements, such as negative
sequence elements. This program can be started via a binary input as well.

The reclosure program evaluatés’only elements during pick up as elements dropping out may corrupt the result
if they drop out at different times when opening the circuit breaker. Therefore, the ground fault reclosure
program is executed onlywhen the elements associated with one particular phase pick up until the circuit
breaker is openedmall othérs conditions will initiate the phase fault program.

For each of the programs, up to 9 reclosing attempts can be separately programmed. The first four reclosing
attempts caft berset differently for each of the two reclosing programs. The fifth and preceding automatic reclo-
suresawill correspond to the fourth dead time.

Reclosing Beforg Selectivity

For the,automatic reclosure sequence to be successful, faults on any part of the line must be cleared from the
feeding line end(s) within the same — shortest possible — time. Usually, therefore, an instantaneous protection
element is set to operate before an automatic reclosure. Fast fault termination has thus priority over selectivity
aspects as the reclosing action aims at maintaining normal system operation. For this purpose all protective
functions which can initiate the automatic reclosure function are set in such manner that they may trip instan-
taneously or with a very small time delay before auto-reclosure.

With the final reclosing attempt, i.e. when no automatic reclosing is expected, protection is to trip with delay
according to the grading coordination chart of the system, since selectivity has priority.For details see also in-
formation at margin heading "Interaction with the Automatic Reclosing Function" which can be found with the
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setting notes of the overcurrent protection functions and the functional description of the intermittent ground
fault protection.

Single-shot Reclosing

When a trip signal is programmed to initiate the auto-reclosure, the appropriate automatic reclosing program
will be executed. Once the circuit breaker has opened, a dead time interval in accordance with the type of fault
is started (see also margin heading "Reclosing Programs"). Once the dead time interval has elapsed, a closing
signal is issued to reclose the circuit breaker. A blocking time interval TIME RESTRAINT is started at the Ssame
time. Within this restraint time it is checked whether the automatic reclosure was performeduceessfully. If a
new fault occurs before the restraint time elapses, the automatic reclosing system is dynamically blocked
causing the final tripping of the circuit breaker. The dead time can be set individually for eachief the two reclos-
ing programs.

Criteria for opening the circuit breaker may either be the auxiliary contacts of the cif¢uit breaker or the dropout
of the general device pickup if auxiliary contacts are not configured.

If the fault is cleared (successful reclosing attempt), the blocking time expires'and,automatic reclosing is reset
in anticipation of a future fault. The fault is terminated.

If the fault has not been cleared (unsuccessful reclosing attempt), then a final trip signal is initiated by one or
more protective elements.

Multi-shot Reclosing

7SJ61 permits up to 9 reclosings. The number can be set differentlysfor the phase fault reclosing program and
the ground fault reclosing program.

The first reclose cycle is, in principle, the same as the single-shot auto-reclosing. If the first reclosing attempt
is unsuccessful, this does not result in a final trip,.butin a'reset of the restraint time interval and start of the next
reclose cycle with the next dead time. This can bejtepeatéd until the set number of reclosing attempts for the
corresponding reclose program has been réached.

The dead time intervals preceding the first four reclesing attempts can be set differently for each of the two
reclosing programs. The dead time interyalS)preceding the fifth reclosing attempts will be equal to the dead time
interval that precedes the fourth reclosing attempt.

If one of the reclosing attempts is successful, i.e. the fault disappeared after reclosure, the restraint time expires
and the automatic reclosing systemvis,reset. The fault is cleared.

If none of the reclosing attempts is stiecessful, then a final circuit breaker trip (according to the grading coordi-
nation chart) will take placg afterthe last allowable reclosing attempt has been performed by the protection
function. All reclosing attemptSiwere unsuccessful.

After the final circuit breaker tripping, the automatic reclosing system is dynamically blocked (see below).

Blocking Time

The fungtion ofithe blocking time has already been described under section "Single-/Multi-Shot Reclosing". The
blockingtime candbe prolonged if the following conditions have been fulfilled.

The time 211 TMax CLOSE CMD defines the maximum time during which a close command can apply. If a new
trip command occurs before this time has run out, the close command will be aborted. If the time TMax CLOSE
CMD is setllonger than the restraint time TIME RESTRAINT, the restraint time will be extended to the remaining
clese command duration after expiry!

Apickup from a protection function that is set to initiate the automatic reclosing system will also lead to an ex-
tension of the blocking time should it occur during this time!
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2.11.2 Blocking

Static Blocking

Static blocking means that the automatic reclosing system is not ready to initiate reclosing, and cannot initiate
reclosing as long as the blocking signal is present. A corresponding message ,,79 is NOT readys(FNo.
2784) is generated. The static blocking signal is also used internally to block the protection elements that are
only supposed to work when reclosing is enabled (see also side title "Reclosing Before Selectivity" further
above).

The automatic reclosing system is statically blocked if:

» The signal ,,>BLOCK 79% FN0.2703) is present at a binary input, as long as the attematic reclosing system
is not initiated (associated message: ,,>BLOCK 79),

e The signal ,,>CB Ready“ (FNo. 2730) indicates that the circuit breaker disappears via the binary input, if
the automatic reclosing system is not initiated (associated message: ,,>CB“Ready“),

« The number of allowable reclosing attempts set for both reclosing programsfis zero (associated message:
»79 no cycle®),

* No protective functions (parameters 7150 to 7163) or binary inputs are set to initiate the automatic reclosing
system (associated message: ,,79 no starter),

» The circuit breaker position is reported as being "open"ang,no tripifommand applies (associated message:
»79 BLK: CB open*). This presumes that 7SJ61 s informedief the circuit breaker position via the auxiliary
contacts of the circuit breaker.

Dynamic Blocking

Dynamic blocking of the automatic reclosing pfogram-@ccurs in those cases where the reclosing program is
active and one of the conditions for blocking is)fulfilled” The dynamic blocking is signaled by the message ,,79
DynBlock“. The dynamic blocking is@ssociatedwith the configurable blocking time SAFETY 79 ready. This
blocking time is usually started by a‘blockifg condition that has been fulfilled. After the blocking time has
elapsed, the device checks whetheror nat,the blocking condition can be reset. If the blocking condition is still
present or if a new blocking condition isyfulfilled, the blocking time is restarted. If, however, the blocking condi-
tion no longer holds after the blo€kingitime has elapsed, the dynamic blocking will be reset.

Dynamic blocking is initiatedyif:
« The maximum number ofkeclosure attempts has been achieved. If a trip command now occurs within the

dynamic blocking time, the automatic reclosure program will be blocked dynamically, (indicated by ,,79
Max. No. Cyc“):

» The protection fdngtion has detected a three-phase fault and the device is programmed not to reclose after
three-phase faults, (indicated by ,,79 BLK:3ph p.u.").

« if the maximumywaiting period T DEAD DELAY for the delay of the dead time initiation by binary inputs
expires Wwithoug binary input ,>79 DT St.Delay“ having been disabled during this time period.

» The'actiontime has elapsed without a TRIP command being issued. Each TRIP command that occurs after
the action,time has expired and before the picked-up element drops out, will initiate the dynamic blocking
(indicated by ,,79 Tact expired®).

» Alprotective function trips which is to block the automatic reclosure function (as configured). This applies
irrespective of the status of the automatic reclosure system (started / not started) if a TRIP command of a
blocking element occurs (indicated by ,,79 BLK by trip®).

* The circuit breaker failure function is initiated.

» The circuit breaker does not trip within the configured time T-Start MONITOR after a trip command was
issued, thus leading to the assumption that the circuit breaker has failed. (The breaker failure monitoring is
primarily intended for commissionnig purposes. Commissionnig safety checks are often conducted with the
circuit breaker disconnected. The breaker failure monitoring prevents unexpected reclosing after the circuit
breaker has been reconnected, indicated by ,,79 T-Start Exp“).
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< The circuit breaker is not ready after the breaker monitoring time has elapsed, provided that the circuit
breaker check has been activated (address 7113 CHECK CB? = Chk each cycle, indicated by ,79 T-
CBreadyExp“).

» The circuit breaker is not ready after maximum extension of the dead time Max. DEAD EXT .. The mopitor-
ing of the circuit breaker status and the synchrocheck may cause undesired extension of the dead time. To
prevent the automatic reclosure system from assuming an undefined state, the extension of the dead time
is monitored. The extension time is started when the regular dead time has elapsed. When it has elapsed,
the automatic reclosure function is blocked dynamically and the lock-out time launched. The automatic re-
closure system resumes normal state when the lock-out time has elapsed and new blocking,conditions do
not apply (indicated by ,,79 TdeadMax Exp“).

« Manual closing has been detected (externally) and parameter BLOCK MC Dur. (T = O)ywasssét such that
the automatic reclosing system responds to manual closing,

* Via a correspondingly masked binary input (FNo. 2703 ,,>BLOCK 79). If the blocking takes places while
the automatic recloser is in normal state, the latter will be blocked statically (,,79%i.s“NOT ready®). The
blocking is terminated immediately when the binary input has been cleared and thejautomatic reclosure
function resumes normal state. If the automatic reclosure function is alreadyyrunning when the blocking ar-
rives, the dynamic blocking takes effect (,,79 DynBlock*). In this casethe activation of the binary input
starts the dynamic blocking time SAFETY 79 ready. Upon its expiration the device checks if the binary
input is still activated. If this is the case, the automatic reclosure program changes from dynamic blocking to
static blocking. If the binary input is no longer active when the time has\elapsed and if no new blocking con-
ditions apply, the automatic reclosure system resumes normal state:

2.11.3 Status Recognition and Monitoring of thé Cireuit Breaker

Circuit Breaker Status

The detection of the actual circuit breaker status is hecessary for the correct functionality of the auto reclose
function. The breaker status is detected hy thecircuit breaker auxiliary contacts and is communicated to the
device via binary inputs 4602 ,,>52-b“ and$4601y,>52-a“ .

Here the following applies:

e If binary input 4601 ,,>52-a“ and_binary input 4602 ,,>52-b“ are used, the automatic reclosure function
can detect whether the circuit breakerds open, closed or in intermediate position. If both auxiliary contacts
detect that the circuit breaker is open, the dead time is started. If the circuit breaker is open or in intermediate
position without a trip comnmiandbeing present, the automatic reclosure function is blocked dynamically if it
is already running. If the autematic reclosure system is in normal state, it will be blocked statically. When
checking whether a trip‘fc@mmand applies, all trip commands of the device are taken into account irrespec-
tive of whether the fdnction acts as starting or blocking element on behalf of the automatic reclosure pro-
gram.

» If binary input 46014,%562 - a“ alone is allocated, the circuit breaker is considered open while the binary input
is not active, If the binary input becomes inactive while no trip command of (any) function applies, the auto-
matic reclosureisystem will be blocked. The blocking will be of static nature if the automatic reclosure system
is ingormal state at this time. If the automatic reclosing system is already running, the blocking will be a
dynamigfone. Fhe dead time is started if the binary input becomes inactive following the trip command of a
starting element 4601 ,,>52-a“ = inactive). An intermediate position of the circuit breaker cannot be detect-
ed for this type of allocation.
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« Ifbinary input 4602 ,,>52-b*“ alone is allocated, the circuit breaker is considered open while the binary input
is active. If the binary input becomes active while no trip command of (any) function applies, the automatic
reclosure system will be blocked dynamically provided it is already running. Otherwise the blocking will be
a static one. The dead time is started if the binary input becomes active following the trip command,ofia,start-
ing element. An intermediate position of the circuit breaker cannot be detected for this type of{allocation.

 If neither binary input 4602 ,>52-b“ nor 4601 ,>52-a“ are allocated, the automatic reclosure ‘pregram
cannot detect the position of the circuit breaker. In this case, the automatic reclosure system will be con-
trolled exclusively via pickups and trip commands. Monitoring for "52-b without TRIP" and starting the dead
time in dependence of the circuit breaker feedback is not possible in this case.

Circuit Breaker Monitoring

The time needed by the circuit breaker to perform a complete reclose cycle can be menitored by the 7SJ61.
Breaker failure is detected:

A precondition for a reclosing attempt, following a trip command initiated iy,a pratective relay element and sub-
sequent initiation of the automatic reclosing function, is that the circuitthbreakeFis ready for at least one TRIP-
CLOSE-TRIP cycle. The readiness of the circuit breaker is monitorediby theidevice using a binary input ,,>CB
Ready“. In the case where this signal from the breaker is not availablejthe circuit breaker monitoring feature
should be disabled, otherwise reclosing attempts will remain blocked

« Especially when multiple reclosing attempts are programmed, itis@ good idea to monitor the circuit breaker
condition not only prior to the first but also to each reclosing,attempt. A reclosing attempt will be blocked until
the binary input indicates that the circuit breaker is‘teadyate complete another CLOSE-TRIP cycle.

» The time needed by the circuit-breaker to regain the ready state can be monitored by the 7SJ61. The mon-
itoring time CB TIME OUT expires for as long as the'gireuit breaker does not indicate that it is ready via
binary input ,,>CB Ready“ (FNo. 2730). Meaningythat as the binary input ,,>CB Ready“ is cleared, the
monitoring time CB TIME OUT is started. Ifthe Binary input returns before the monitoring time has elapsed,
the monitoring time will be cancelledqand thefreclosure process is continued. If the monitoring time runs
longer than the dead time, the deadtime will be’extended accordingly. If the monitoring time elapses before
the circuit breaker signals its readiness, the automatic reclosure function will be blocked dynamically.

Interaction with the synchronism checkymay’cause the dead time to extend inadmissibly. To prevent the auto-
matic reclosure function from rem@aining,in‘an undefined state, dead time extension is monitored. The maximum
extension of the dead time can be set at Max. DEAD EXT.. The monitoring time Max. DEAD EXT. is started
when the regular dead time fias elapsed. If the synchronism check responds before the time has elapsed, the
monitoring time will bestopped and the close command generated. If the time expires before the synchronism
check reacts, the automatiéyeclosure function will be blocked dynamically.

Please make suretthat the,above mentioned time is not shorter than the monitoring time CB TIME OUT.

The time 7114 T#Start*MONITOR serves for monitoring the response of the automatic reclosure function to
a breaker failure, It is activated by a trip command arriving before or during a reclosing operation and marks
the time thatspasses*between tripping and opening of the circuit breaker. If the time elapses, the device
assumes a breaker failure and the automatic reclosure function is blocked dynamically. If parameter T-Start
MONITOR,is Setsto «, the start monitoring is disabled.
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2.11.4

Controlling Protection Elements

Depending on the reclosing cycle it is possible to control elements of the directional and non-directional oveO
current protection by means of the automatic reclosure system (Protective Elements Control). There are e
mechanisms:

1. Time overcurrent elements may trip instantaneously depending on the automatic reclosure cycle (T =
they may remain unaffected by the auto reclosing function AR (T = T) or may be blocked (T = «). For further

Cyclic Control

170

information see side title "Cyclic Control". 4

2. The automatic reclosing states "Auto Reclosing ready" and "Auto Reclosing not ready" ivate or de-
activate the dynamic cold load pickup function. This function is designed to influe 0 rrent stages
(see also Section 2.11.6 and Section 2.3) regarding thresholds and tripping time dela:

3. The time overcurrent protection parameter 1X14A 50(N)-2 ACTIVE or 1X16A 50(N) IVE defines
whether the elements 50(N)-2 or 50(N)-3 are to operate always or only with "7, eclosing
ready"(see Section 2.2).

Control of the time overcurrent protection elements takes effect by rel thercycle marked by the corre-

sponding parameter. The cycle zone release is indicated by the
4.CycZoneRel“. If the automatic reclosure system is in normal
These settings always take effect when the automatic reclo

1.CycZoneRel“ to ,,79
th ings for the starting cycle apply.
sumes normal state.

The settings are released for each following cycle when i se command and starting the blocking
time. Following a successful reclosure (blocking time expi r after returning from the blocking, the auto-
reclose function goes into normal state. Control of the pretection‘is again assumed by the parameters for the
starting cycle.

The following figure illustrates the control of thespro ements 50-2 and 50N-2.

N
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Figure 2-58 (of protection elements for two-fold, successful auto-reclosure
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Example:

2.11.5

172

Before the first reclosing, faults are to be eliminated quickly applying elements 50-2 or 50N-2. Fast fault termjé
nation thus has priority over selectivity aspects as the reclosing action aims at maintaining normal system op-
eration. If the fault prevails, a second tripping is to take place instantaneously and subsequently, a second re-
closing.

After the second reclosing, however, elements 50-2 or 50N-2 are to be blocked so the fault can be eliminated
by applying elements 50-1 or 50N-1 according to the grading coordination chart of the system giving priority to
selectivity concerns.

Addresses 7202 bef.1.Cy:50-2, 7214 bef.2.Cy:50-2, 7203 bef.1.Cy:50N-2,and 7245
bef.2.Cy:50N-2 are setto instant. T=0 to enable the elements after the first reclosing, Addrésses 7226
bef.3.Cy:50-2 and 7227 hef.3.Cy:50N-2, however, are set to blocked T=w, t6"€nsurethat elements
50-2 and 50N-2 are blocked when the second reclosing applies. The back-up elements,£.9.50-1 and 50N-1,
must obviously not be blocked (addresses 7200, 7201, 7212, 7213, 7224 and 7225).

The blocking applies only after reclosure in accordance with the set address. Hehge, it'iS possible to specify
again other conditions for a third reclosure.

The blocking conditions are also valid for the zone sequence coordination, provided it is available and activated
(address 7140, see also margin heading "Zone Sequencing").

Zone Sequencing (not available for models,7S36***-**A**-)

It is the task of the zone sequence coordination to harmonize the@automatic reclosure function of this device
with that of another device that forms part of the same power system. It is a complementary function to the
automatic reclosure program and allows, for exampleftoperform group reclosing operations in radial systems.
In case of multiple reclosures, groups may alsogbe in'nested arrangement and further high-voltage fuses can
be overgraded or undergraded.

Zone sequencing functions by means of blecking certain protection functions depending on the reclosing cycle.
This is implemented by the protection elements control (see margin heading "Controlling Protection Ele-
ments").

As a special feature, changing from ene reclasing cycle to the next is possible without trip command only via
pickup/dropout of 50-1 or 50N-1.

The following figure shows an gxample of a group reclosure at feeder 3. It is assumed that reclosure is per-
formed twice.

With fault F1 on feeder 5, protection devices in the infeed and on feeder 3 pick up. The time delay of the 50-2
element at protecting feeder 3jis set in such a way that the feeder 3 circuit breaker will clear the fault before the
fuse at feeder 5 is damaged.Jf the fault is cleared, all functions are reset after the restraint time has expired
and the fault is terminated. The fuse has therefore also been protected.

If the fault contihuesites€xist, a second reclosing cycle is performed in the same way.

High spéed element’50-2 is now being blocked at relay protecting Feeder 3. If the fault still remains, only the
50-1 element continues to be active in Feeder 3 which, however, overgrades the fuse with a time delay of 0.4
s. After the fusg operated to clear the fault, the series-connected devices drop out. If the fuse fails to clear the
fault, then the 50-1 element protecting Feeder 3 will operate as backup protection.

The 50-2‘€lement at the busbar relay is set with a delay of 0.4 seconds, since it supposed to trip the 50-2 ele-
ments and the fuses as well. For the second reclosing, the 50-2 element also has to be blocked to give prefer-
ence to the feeder relay (50-1 element with 0.4 s). For this purpose, the device has to "know" that two reclosing
attempts have already been performed.

In this device, zone sequence coordination must be switched off: When pickup of 50-1 or 50N-1 drops out, zone
sequence coordination provokes that the reclosing attempts are counted as well. If the fault still persists after
the second reclosure, the 50-1 element, which is set to 0.9 seconds, would serve as backup protection.
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For the busbar fault F2, the 50-2 element at the bus would have cleared the fault in 0.4 seconds. Zone sequenc-
ing enables the user to set a relatively short time period for the 50-2 elements. The 50-2 element is onlygtused
as backup protection. If zone sequencing is not applied, the 50-1 element is to be used only with its relatively
long time period (0.9 s).

Infeed

I>> 04s
q SIPROTEC 50-1 09s

' % F2
_ v

SIPROTEC | (D-{ SIPROTEC | (D[ SIPROTEC |2~ 098
— » Tap Line 4

— » Tap Line 5
v v % F1
Feeder 1 Feeder 2 Feeder 3

Figure 2-59  Zone sequencing with a fault occurring at Tap Line #5%nd the busbar

2.11.6 Setting Notes

General Settings

The internal automatic reclosure system will only beyeffective and accessible if address 171 79 Auto Recl.
is set Enabled during configuration. If not regliired, this function is set to Disabled. The function can be
turned ON or OFF under address 7101 FCT 79,

If no automatic reclosures are performed onthe feeder for which the 7SJ61 is used (e.g. cables, transformers,
motors, etc.), the automatic reclosure funétion is disabled by configuration. The automatic reclosure function is
then completely disabled, i.e. the autemati€yeclosure function is not processed in the 7SJ61. No messages
exist for this purpose and binary inpuis foRthe automatic reclosure function are ignored. All parameters of block
71 are inaccessible and of no significanee.

Blocking Duration for Manual-CLOSE‘Betection

Parameter 7103 BLOGK MC“Dur. defines the reaction of the automatic reclosure function when a manual
closing signal is detéctedil he parameter can be set to specify how long the auto reclose function will be
blocked dynamically infease of an external manual close-command being detected via binary input (356
»>Manual Claese“)Slf the setting is 0, the automatic reclosure system will not respond to a manual close-
signal.

Restraint Timefand‘Dynamic Blocking

The blocking time TIME RESTRAINT (address 7105) defines the time that must elapse, after a successful re-
closing attempt, before the automatic reclosing function is reset. If a protective function configured for initiation
of the aito-reclosure function provokes a new trip before this time elapses, the next reclosing cycle is started
in case of multiple reclosures. If no further reclosure is allowed, the last reclosure will be classed as unsuccess-
fulg

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

SIPROTEC, 7SJ61, Manual 173
C53000-G1140-C210-1, Release date 02.2008



Functions
2.11 Automatic Reclosing System 79

A longer restraint time should be chosen if there is no possibility to monitor the circuit breaker (see below)
during multiple reclosing (e.g. because of missing auxiliary contacts and and information on the circuit breaker
ready status). In this case, the restraint time should be longer than the time required for the circuit breaker
mechanism to be ready.

If a dynamic blocking of the automatic reclosing system was initiated, then reclosing functions remain blogked
until the cause of the blocking has been cleared. The functional description gives further information on this
topic, see marginal heading "Dynamic Blocking". The dynamic blocking is associated with the configurable
blocking time SAFETY 79 ready. Dynamic blocking time is usually started by a blocking condition thathas
picked up.

Circuit Breaker Monitoring

Reclosing after a fault tripping presupposes that the circuit breaker is ready for at leastoné TRIP-CLOSE-TRIP
cycle at the time when the reclosing function is initiated (i.e. at the beginning of a tfip, command):

The readiness of the circuit breaker is monitored by the device using a binary inputy,>CB 'Ready“ (FNo. 2730).

 ltis possible to check the status of the circuit breaker before each reclosurg ortedisable this option (address
7113, CHECK CB?):

CHECK CB? = No check, deactivates the circuit breaker check,
CHECK CB? =Chk each cycle, to verify the circuit breakefistatus befare each reclosing command.

Checking the status of the circuit breaker is usually recommended. Should the breaker not provide such a
signal, you can disable the circuit breaker check at address,7143,CHECK CB? (No check), as otherwise
auto-reclosure would be impossible.

The status monitoring time CB TIME OUT can be configuredhat address 7115 if the circuit breaker check
was enabled at address 7113. This time is set slightly higher than the maximum recovery time of the circuit
breaker following reclosure. If the circuit breaker is'not feady after the time has expired, reclosing is omitted
and dynamic blocking is initiated. Automaticgreclosure thus is blocked.

Time Max. DEAD EXT. serves for monitoring the dead time extension. The extension can be initiated by the
circuit breaker monitoring time CB  TIME4QUT and by an external synchronism check.

The monitoring time Max. DEAD EXT. jsistarted after the configured dead time has elapsed.

This time must not be shorter than CB FIME JOUT. When using the monitoring time CB TIME OUT, the time
Max. DEAD EXT. should be settg'a value> CB TIME OUT.

If the auto-reclose system is opetatedwith a synchronization function (internal or external), Max. DEAD EXT.
assures that the auto-reclose,Systemydoes not remain in undefined state when the synchronism check fails to
check back.

If the synchronization isgised asfsynchronism check (for synchronous systems), the monitoring time may be
configured quite short, 'e.g. tolsome seconds. In this case the synchronizing function merely checks the syn-
chronism of the powensystéms. If synchronism prevails it switches in instantaneously, otherwise it will not.

If external synghronization is used for synchronous/asynchronous networks, the monitoring time must grant
sufficient time for'determining the time for switching in. This depends on the frequency slip of the two subnet-
works. A'mopitoring time of 100 s should be sufficient to account for most applications for asynchronous net-
works.

Generally, the monitoring time should be longer than the maximum duration of the synchronization process (pa-
rameter 6x12).

Tihe breaker failure monitoring time 7114 T-Start MONITOR determines the time between tripping (closing
theytrip contact) and opening the circuit breaker (checkback of the CB auxiliary contacts or disappearing device
pickup if no auxiliary contacts are allocated). This time is started each time a tripping operation takes place.

When time has elapsed, the device assumes breaker failure and blocks the auto-reclose system dynamically.

174 SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008



Functions
2.11 Automatic Reclosing System 79

Action Time

The action time monitors the time between pickup of the device and trip command of a protective functién cen-
figured as starter while the automatic reclosing system is ready but not yet running. A trip command issued by
a protective function configured as starter occurring within the action time will start the automatic re¢losingfinc-
tion. If this time differs from the setting value of T-ACTION (address 7117), the automatic reclosing\system will
be blocked dynamically. The trip time of inverse tripping characteristics is considerably determined by‘the fault
location or fault resistance. The action time prevents reclosing in case of far remote or high-resistance faults
with long tripping time. Trip commands of protective functions which are not configured as starterido not affect
the action time.

Delay of Dead Time Start

The dead time start can be delayed by pickup of the binary input message 2754 4>79 DT St.Delay“. The
maximum time for this can be parameterized under 7118 T DEAD DELAY. The binary input message must be
deactivated again within this time in order to start the dead time. The exact sequence is described in the func-
tional description at margin heading "Delay of Dead Time Start".

Number of Reclosing Attempts

The number of reclosing attempts can be set separately farthe "phase program" (address 7136 # OF RECL.
PH) and "ground program" (address 7135 # OF RECL. GND). The eXact definition of the programs is described
in the functional description at margin heading "Recl@Sing, Programs".

Close Command: Direct or via Control

Address 7137 Cmd.via control can be set tg,eithergenerate directly the close command via the automatic
reclosing function (setting Cmd.via control =none) or have the closing initiated by the control function.

If the automatic reclosing system is todoe close viafthe control function, the Manual Close command has to be
suppressed during an automatic reclase egommand. The example in the section 2.2.10 of a MANUAL CLOSE
for commands via the integrated controlfunction has to be extended in this case (see Figure 2-60). The mes-
sages 2878 ,,79 L-N Sequenceil andy2879 ,,79 L-L Sequence* indicate that the AR has been started
and wants to carry out a reclosufe aftérthe dead time. The annunciations set the flipflop and suspend the
manual signal until the AR has finished the reclosure attempts. The flipflop is reset via the OR-combination of
the annunciations 2784 ,,79fis NOT ready“, 2785 ,,79 DynBlock“ and 2862 ,,79 Successful®. Manual
closing is initiated if a CLOSE,command comes from the control function.
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IN: Auto Reclose AR is NOT ready OUT E "I B i °I e "l
X3
IN: Auto Reclose AR DynBlock OUT :|
IN: Auto Reclose AR Successful OUT
2
OR.
OR - Gat
IN: Auto Recl. AR L-L Sequence OUT [T
X2
IN: Auto Recl. AR L-N Sequence OUT —,—

Figure 2-60  CFC logic for Manual Close with automatic reclosing via control

The selection list for parameter 7137 is created dynamicall
nents. If one of the switchgear components is selected, us
accomplished via control. In this case, the automatic reclo
issues a close request. It is forwarded to the control whi
defined for the switchgear component such as interlocki

g on the allocated switchgear compo-

it breaker ,52Breaker*, reclosure is
n does not create a close command but
es over the switching. Thus, the properties
command times apply. Hence, itis possible that

the close command will not be carried out due to anfap interlocking condition.
If this behavior is not desired, the auto-reclo io also generate the close command ,,79 Close“
directly which must be allocated to the ass contact. The CFC Chart as in Figure 2-60 is not needed in

this case. \

Auto-Reclosing with External Synchrocheck @
Parameter 7139 External SYNGcan et to determine that the auto-reclose function operates with exter-

nal synchrocheck. External syﬁ 0 ion is possible if the parameter is setto YES and 7SJ61 is linked to the
external synchrocheck via theQ e 2865 ,79 Sync.Request® and the binary input ,,>Sync . release®.

At addresses 7150 to closing can be initiated or blocked for various types of protection functions. They

constitute the inte ion between protection elements and auto-reclose function. Each address desig-

nates a prot%cti together with its ANSI synonym, e.g. 50-2 for the high-set element of the non-di-
eo

Initiation and Blocking of Automg ure by Protective Elements (configuration)
71

rectional ti nt protection (address 7152).

iong,have the following meaning:

e protective element initiates the automatic reclosure via its trip command,;

No influence the protective element does not start the automatic reclosure, it may however be initiated
by othg functions;

Stops 79 the protective element blocks the automatic reclosure, it cannot be started by other functions; a
namic blocking is initiated.
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Dead Times (1st AR)

Addresses 7127 and 7128 are used to determine the duration of the dead times of the 1st cycle. Thesgime
defined by this parameter is started when the circuit breaker opens (if auxiliary contacts are allocated) ‘or when
the pickup drops out following the trip command of a starter. Dead time before first auto-reclosure fér reclosing
program "Phase" is set in address 7127 DEADTIME 1: PH, for reclosing program "ground" in address/7128
DEADTIME 1: G. The exact definition of the programs is described in the functional description at margin
heading "Reclosing Programs". The length of the dead time should relate to the type of application. With longer
lines they should be long enough to make sure that the fault arc disappears and that the air surr@unding it is
de-ionized and auto-reclosure can successfully take place (usually 0.9 s to 1.5 s). Fogdines supplied by more
than one side, mostly system stability has priority. Since the de-energized line cannat transfer synchronizing
energy, only short dead times are allowed. Standard values are 0.3 s to 0.6 s. In radial systems longer dead
times are allowed.

Cyclic Control of Protective Functions via Automatic Reclosure

Addresses 7200 to 7205 as well as 7248 and 7249 allow cyclic contrel,of theg/arious protection functions by
the automatic reclosing function. Thus protective elements can be hlockediselectively, made to operate instan-
taneously or according to the configured delay times. The following options are available:

The following options are available:

« Set value T=T The protective element is delayed as‘configured i.e., the auto-reclose function does not
effect this element;

instant. T=0 The protective element becomes instantaneous if the auto-reclose function is ready to
perform the mentioned cycle;

blocked T=« The protective element is blocked if the auto-reclose function reaches the cycle defined in
the parameter.

Dead Times (2nd to 4th AR)

If more than one reclosing cycle was set;you can now configure the individual reclosing settings for the 2nd to
4th cycle. The same options are available as for the first cycle.

For the 2nd cycle:

Address 7129 |DEADTIME 2: PH |Dead time for the 2nd reclosing attempt "Phase"
Address 7130 |DEADTIMERuG Dead time for the 2nd reclosing attempt "Ground"

Addresses 7212 allow cyclic control of the various protective functions by the
to 7217 2nd reclosing attempt

For the 3rd cycle:

Address 7231, |DEADTIME 3: PH |Dead time for the 3rd reclosing attempt "Phase"
Addréss 7182 JIDEADTIME 3: G Dead time for the 3rd reclosing attempt "Ground"

Addresses#224 allow cyclic control of the various protective functions by the
fo 7229 3rd reclosing attempt

For they4th cycle:

Address 7133 |DEADTIME 4: PH |Dead time for the 4th reclosing attempt "Phase"
Address 7134 |DEADTIME 4: G Dead time for the 4th reclosing attempt "Ground”

Addresses 7236 allow cyclic control of the various protective functions by the
to 7241 4th reclosing attempt
SIPROTEC, 7SJ61, Manual 177

C53000-G1140-C210-1, Release date 02.2008



Functions
2.11 Automatic Reclosing System 79

Fifth to Ninth Reclosing Attempt

If more than four cycles are configured, the dead times set for the fourth cycle also apply to the fifth through to
ninth cycle.

Blocking Three-Phase Faults

Regardless of which reclosing program is executed, automatic reclosing can be blocked for trips following
three-phase faults (address 7165 3Pol.PICKUP BLK). The pickup of all three phases for a specific overcur-
rent element is the criterion required.

Blocking of Automatic Rreclosure via Internal Control

The auto-reclose function can be blocked, if control commands are issued via the integrated\control function of
the device. The information must be routed via CFC (interlocking task-level) usingthe CMBP_Information func-
tion block (see the following figure).

16

CMD_INF

MesE

+IN: Control Device

52 Breaker CF_D12" T memer ]

IA OFF BO| ,0UTs, >BLOCKA 79
T4 ON BO—J_
I CAT Wl

Figure 2-61 Blocking of the automatic reclose function using thesinternal control function

Zone Sequencing
Not available for models 7SJ61**-**A**-
At address 7140 ZONE SEQ.COORD., the zane sequeneing feature can be turned ON or OFF.

If multiple reclosures are performed and the zon€ sequencing function is deactivated, only those reclosing
cycles are counted which the device has conducted after a trip command. With the zone sequencing function
switched on, an additional sequence coufter alse counts such auto-reclosures which (in radial systems) are
carried out by relays connected on load side. [This presupposes that the pickup of the 50-1/50N-1 elements
drops out without a trip command beifg issued by a protective function initiating the auto-reclose function. The
parameters at addresses 7200,thraugh 7241 (see paragraph below at "Initiation and Blocking of Reclosing by
Protective Functions" and "Contralling®®vercurrent Protection Stages via Cold Load Pickup") can thus be set
to determine which protectiveyelements are active or blocked during what dead time cycles (for multiple reclos-
ing attempts carried out bysrelaysyon the load side).

In the example shown ift Figure™Zone sequencing with a fault occurring at Tap Line 5 and the busbar" (see
Figure ) in the functionaldescription, the zone sequencing was applied in the bus relay. Furthermore, as from
the second auto-re€losure the 50-2 elements (also applicable to the 50-3 elements) must be blocked, i.e.
address 7214, bef.2.Cy:50-2 must be setto blocked T=«. The zone sequencing of the feeder relays is
switched off but'the 50-2 elements must also be blocked after the second reclosing attempt. Moreover, it must
be ensured that the'50-2 elements start the automatic reclosing function: Set address 7152 50-2 to Starts
79.
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Controlling Overcurrent Protection Stages via Cold Load Pickup

overcurrent protection.

If address 1702 Start Condition =79 ready, the overcurrent protection always employs the increased
setting values if the automatic reclosing system is ready. The auto-reclosure function provides tf; signal 79
ready for controlling the cold load pickup. The signal 79 ready is always active if the auto-reclosing system
is available, active, unblocked and ready for another cycle. Control via the cold load %unction is not AR-

cycle-related. \
Since control via cold load pickup and cyclic control via auto-reclosing system c ultaneously, the over-
current protection must coordinate the input values of the two interfaces. In this e cyclic auto-reclosing

control has the priority and thus overwrites the release of the cold load pic fi n.
If the protective elements are controlled via the automatic reclosing func changing the control variables
(e.g. by blocking) has no effect on elements that are already runnin@ ents in question are continued.

Note Regarding Settings List for Automatic Reclosing Function

The setting options of address 7137 Cmd.via control e ed dynamically according to the current
configuration.
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2.11.7 Settings

Addr. Parameter Setting Options Default Setting Comments
7101 FCT 79 OFF OFF 79 Auto-Reclose Function
ON
7103 BLOCK MC Dur. 0.50..320.00 sec; 0 1.00 sec AR blocking duration after manual
close @
7105 TIME RESTRAINT 0.50 .. 320.00 sec 3.00 sec 79 Auto Reclosi time
7108 SAFETY 79 ready 0.01 .. 320.00 sec 0.50 sec Safety Time
7113 CHECK CB? No check No check Check cir
Chk each cycle
7114 T-Start MONITOR 0.01 .. 320.00 sec; « 0.50 sec AR start-
7115 CB TIME OUT 0.10 .. 320.00 sec 3.00 sec C er (CB) Supervision
7116 Max. DEAD EXT. 0.50 .. 1800.00 sec; w 100.00 sec um dead time extension
7117 T-ACTION 0.01 .. 320.00 sec; « o0 Sec on time
7118 T DEAD DELAY 0.0 .. 1800.0 sec; 1.0 sec aximum Time Delay of Dead-
Time Start
7127 DEADTIME 1: PH 0.01 .. 320.00 sec 0.5 Dead Time 1: Phase Fault
7128 DEADTIME 1: G 0.01 .. 320.00 sec 0 ec Dead Time 1: Ground Fault
7129 DEADTIME 2: PH 0.01 .. 320.00 sec Dead Time 2: Phase Fault
7130 DEADTIME 2: G 0.01 .. 320.00 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 3: G 0.01 .. 320.00 se 0.50 sec Dead Time 3: Ground Fault
7133 DEADTIME 4: PH 0.01 .. 320.00 0.50 sec Dead Time 4: Phase Fault
7134 DEADTIME 4: G 0.01 .. 320.00 se 0.50 sec Dead Time 4: Ground Fault
7135 # OF RECL. GND 0.. 9’ 1 Number of Reclosing Cycles
Ground
7136 # OF RECL. PH 1 Number of Reclosing Cycles
Phase
7137 Cmd.via control None Close command via control
device
7139 External SYNC NO External 25 synchronisation
7140 ZONE SEQ.CQO OFF OFF ZSC - Zone sequence coordina-
ON tion
7150 50-1 No influence No influence 50-1
Starts 79
. Stops 79
7151 N-1 No influence No influence 50N-1
Starts 79
Stops 79
7152 -2 No influence No influence 50-2
Starts 79
Stops 79
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Addr. Parameter

Setting Options

Default Setting

Comments

7153 50N-2

No influence
Starts 79
Stops 79

No influence

50N-2

7154 51

No influence
Starts 79
Stops 79

No influence

—0

7155 51N

No influence
Starts 79
Stops 79

No influence

-

7162 sens Ground Flt

No influence
Starts 79
Stops 79

No influence

51N :‘
(Sensiti esound Fault

7163 46

No influence
Starts 79
Stops 79

No influence

46

7164 BINARY INPUT

No influence
Starts 79
Stops 79

No influe

Binary Input

7165 3Pol.PICKUP BLK

YES
NO

7166 50-3

No influence
Starts 79
Stops 79

3 Pole Pickup blocks 79

50-3

7167 50N-3

No influence
Starts 79
Stops 79

50N-3

7200 bef.1.Cy:50-1

Set value
instant. T=

Set value T=T

before 1. Cycle: 50-1

7201 bef.1.Cy:50N-1

Set value T=T

before 1. Cycle: 50N-1

7202 | bef.1.Cy:50-2

Set value T=T
ant. T=0
cked T=x

Set value T=T

before 1. Cycle: 50-2

7203 bef.1.Cy:50N-2 O

Set value T=T
instant. T=0
blocked T=o0

Set value T=T

before 1. Cycle: 50N-2

7204

Set value T=T
instant. T=0
blocked T=cw0

Set value T=T

before 1. Cycle: 51

7205

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 1. Cycle: 51N

721 bef.2.Cy:50-1

Set value T=T
instant. T=0
blocked T=cw0

Set value T=T

before 2. Cycle: 50-1

13 bef.2.Cy:50N-1

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 2. Cycle: 50N-1
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Addr.

Parameter

Setting Options

Default Setting

Comments

7214

bef.2.Cy:50-2

Set value T=T
instant. T=0
blocked T=0w0

Set value T=T

before 2.

Cycle: 50-2

7215

bef.2.Cy:50N-2

Set value T=T
instant. T=0
blocked T=ow0

Set value T=T

before 2.

Cycle: 50N-2

7216

bef.2.Cy:51

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 2.

Cycle: 5

7217

bef.2.Cy:51N

Set value T=T
instant. T=0
blocked T=ow0

Set value T=T

before 2.

N

7224

bef.3.Cy:50-1

Set value T=T
instant. T=0
blocked T=ow0

Set value T=T

bef@e: 50-1

7225

bef.3.Cy:50N-1

Set value T=T
instant. T=0
blocked T=ow

Set value T=T

L

Cycle: 50N-1

7226

bef.3.Cy:50-2

Set value T=T
instant. T=0
blocked T=ow0

Set v T=

before 3.

Cycle: 50-2

7227

bef.3.Cy:50N-2

Set value T=T
instant. T=0
blocked T=ow0

7228

bef.3.Cy:51

Set value T=T
instant. T=0
blocked T=ow0

7229

bef.3.Cy:51N

Set value T=T
instant. T=0
blocked T=w

7236

bef.4.Cy:50-1

Sefvalue

before 3.

Cycle: 50N-2

lue T=T

before 3.

Cycle: 51

Set value T=T

before 3.

Cycle: 51N

Set vglue =T

instant&

7237

bef.4.Cy:50N-1

Set value T=T

before 4.

Cycle: 50-1

Set value T=T

before 4.

Cycle: 50N-1

7238

bef.4.Cy:50-2

stant. T=0
locked T=w

Set value T=T

before 4.

Cycle: 50-2

7239

bef.4.C N\

Set value T=T
instant. T=0
blocked T=cw

Set value T=T

before 4.

Cycle: 50N-2

7240

bef.4.Cy:51
L 4

Set value T=T
instant. T=0
blocked T=ow0

Set value T=T

before 4.

Cycle: 51

7241

182

Cy:51N

Set value T=T
instant. T=0
blocked T=cw0

Set value T=T

before 4.

Cycle: 51N
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Addr. Parameter Setting Options Default Setting Comments
7248 bef.1.Cy:50-3 Set value T=T Set value T=T before 1. Cycle: 50-3
instant. T=0
blocked T=w0
7249 bef.1.Cy:50N-3 Set value T=T Set value T=T before 1. Cycle: 50N-3
instant. T=0
blocked T=o0
7250 bef.2.Cy:50-3 Set value T=T Set value T=T before 2. Cycle: 50-3
instant. T=0
blocked T=w0
7251 bef.2.Cy:50N-3 Set value T=T Set value T=T befarféi2. Cyele: 50N-3
instant. T=0
blocked T=o0
7252 bef.3.Cy:50-3 Set value T=T Set value T=T before 3. Cycle: 50-3
instant. T=0
blocked T=cw
7253 bef.3.Cy:50N-3 Setvalue T=T Set value J=T, before 3. Cycle: 50N-3
instant. T=0
blocked T=w
7254 bef.4.Cy:50-3 Setvalue T=T Set value T=T before 4. Cycle: 50-3
instant. T=0
blocked T=cw
7255 bef.4.Cy:50N-3 Set value T=T SetWalue T=T before 4. Cycle: 50N-3
instant. T=0
blocked T=w
2.11.8 Information List
No. Information Type of In- Comments
formation
127 79 ON/OFF IntSP 79 ON/OFF (via system port)
2701 >79 ON SP >79 ON
2702 >79 OFF SP >79 OFF
2703 >BLOCK 79 SP >BLOCK 79
2711 >79 Start SP >79 External start of internal A/R
2715 >Start 79 Gnd SP >Start 79 Ground program
2716 >Start 79 Rh SP >Start 79 Phase program
2722 >7ZSC ON SP >Switch zone sequence coordination ON
2723 >ZSC OFF SP >Switch zone sequence coordination OFF
2730 >CBfReady SP >Circuit breaker READY for reclosing
2731 >Syncirélease SP >79: Sync. release from ext. sync.-check
2753 79 DT delay ex. ouT 79: Max. Dead Time Start Delay expired
2754 >79 DT St.Delay SP >79: Dead Time Start Delay
2781 79 OFF ouT 79 Auto recloser is switched OFF
2782 79 ON IntSP 79 Auto recloser is switched ON
2784 79 is NOT ready ouT 79 Auto recloser is NOT ready
2785 79 DynBlock ouT 79 - Auto-reclose is dynamically BLOCKED
2788 79 T-CBreadyExp ouT 79: CB ready monitoring window expired
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No. Information Type of In- Comments
formation

2801 79 in progress ouT 79 - in progress
2808 79 BLK: CB open ouT 79: CB open with no trip
2809 79 T-Start Exp ouT 79: Start-signal monitoring time expired
2810 79 TdeadMax Exp ouT 79: Maximum dead time expired
2823 79 no starter ouT 79: no starter configured
2824 79 no cycle ouT 79: no cycle configured
2827 79 BLK by trip ouT 79: blocking due to trip
2828 79 BLK:3ph p.u. ouT 79: blocking due to 3-phase pickup
2829 79 Tact expired ouT 79: action time expired before trip
2830 79 Max. No. Cyc ouT 79: max. no. of cycles exceeded
2844 79 1stCyc. run. ouT 79 1st cycle running
2845 79 2ndCyc. run. ouT 79 2nd cycle running
2846 79 3rdCyc. run. ouT 79 3rd cycle running
2847 79 4thCyec. run. ouT 79 4th or higher cycle running
2851 79 Close ouT 79 - Close command
2862 79 Successful ouT 79 - cycle successful
2863 79 Lockout ouT 79 - Lockout
2865 79 Sync.Request ouT 79: Synchroseheckarequest
2878 79 L-N Sequence ouT 79-A/R single phase reclosing sequence
2879 79 L-L Sequence ouT 79-A/Rymulti-phase reclosing sequence
2883 ZSC active ouT ZonesSequencing is active
2884 ZSC ON ouT ZoneSequence coordination switched ON
2885 ZSC OFF ouT Zone'sequence coordination switched OFF
2889 79 1.CycZoneRel ouT 79 1st cycle zone extension release
2890 79 2.CycZoneRel ouT 79 2nd cycle zone extension release
2891 79 3.CycZoneRel OUT 79 3rd cycle zone extension release
2892 79 4.CycZoneRel OUT 79 4th cycle zone extension release
2899 79 CloseRequest OuUT 79: Close request to Control Function
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2.12

2121

General

Initiation

Criteria

2.12 Breaker Failure Protection 50BF

Breaker Failure Protection 50BF

The breaker failure protection function monitors proper switchoff of the relevant circuit breaker. : O

L 4

If after a programmable time delay, the circuit breaker has not opened, breaker@tion issues a trip

signal via a superordinate circuit breaker (see example in the figure below).

Description

Protection
Function

Figure 2-62

+ G
The breaker failure pro N tion can be initiated by two different sources:
« Trip signals of int rotective functions of the 7SJ61,

* external trip si ia binary inputs (,,>50BF ext SRC®).

For each of the
unique trip si

rces, a unigue pickup message is generated, a unique time delay is initiated, and a
nerated. The setting values of current threshold and delay time apply to both sources.

ergare two criteria for breaker failure detection:
. hether the current flow has effectively disappeared after a tripping command was issued,
« Evaluate the circuit breaker's auxiliary contacts.
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2.12 Breaker Failure Protection 50BF

The criteria used to determine if the circuit breaker has operated is selectable and should depend on the pro-
tective function that initiated the breaker failure function. On tripping without fault current, the current below the
threshold 50BF PICKUP is not a reliable indication of the proper functioning of the circuit breaker. In such
cases, pickup exclusively depends on the auxiliary contact criterion. In protection functions based on the mea-
surement of currents (including all short-circuit protection functions), the current flow is a preferential criterion,
i.e. itis given priority, as opposed to the auxiliary contacts. If current flows above the set threshold or thresholds
(enabled w/ 3I0>) are detected, the breaker failure protection trips even if the auxiliary criterion indicates
.Breaker Open"“.

Monitoring of the Current Flow

Address 170 50BF can be set in such a way that either the current criterion can already be‘met by a single
phase current (setting Enabled) or that another current is taken into consideration infordefto check the plau-
sibility (setting enabled w/ 3I0>), see Figure 2-63.

The currents are filtered through numerical filters to evaluate the fundamental harmonigy They are monitored
and compared to the set limit value. Besides the three phase currents, two fugther‘usrent thresholds are pro-
vided in order to allow a plausibility check. For purposes of the plausibility check, aconfiguration of a separate
threshold value can be applied accordingly. (see Figure 2-63).

The ground current I (3:1y) is preferably used as plausibility current. Via theparameters 613 you decide
whether the measured (Ignd (measured)) or the calculated (3I0y(calkeul. )) values are to be used. In
case of system faults not involving ground currents, no increased groundeurrents/residual currents are flowing,
and therefore the calculated triple negative sequence current8:15%eRarsecond phase current is used as plau-
sibility current.

| 7006 | 50BF PICKUP

-
[1A I
S
[c £ 50BF [170 |
[7006 | 50BF PICKUP Enabled
—= enabled w/ 310> .
ﬂ' — - CB Icrit.Closed >
E= AND Disabled |
[50-1] -
D — |4
[ .
AND —
5()ﬂ-; AND
50BF PICKURJIE> | 73?3 ol
[312 1] o
50-1
I
[310, I ﬂ
[50-1]
Figure 2-63 Monitoring of the current flow
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Monitoring of the Circuit Breaker Auxiliary Contacts

Evaluation of the circuit breaker's auxiliary contacts depends on the type of contacts, and how they a
nected to the binary inputs:

 the auxiliary contacts for circuit breaker "open" (4602 ,,>52-b“) and "closed" (4601 ,,>52-a“®n 1g-
ured,

< only the auxiliary contact for circuit breaker "open" is configured(4602 ,>52-b*),
« only the auxiliary contact for circuit breaker "closed" is configured(4601 ,,>52-a“), s
« none of the two auxiliary contacts is configured.

the allocation of
0 detect — if possible
eaker is open or in inter-
eaker failure protection

Feedback information of the auxiliary status of the circuit breaker is evaluated,
binary inputs and auxiliary contacts. After a trip command has been issued it is the
— by means of the feedback of the circuit breaker's auxiliary contacts whethe. Q

mediate position. If valid, this information can be used for a proper initiation,o
The logic diagram illustrates the monitoring of the circuit breaker's @ acts.

[ Configured 52-b No Auxiliary Contact is

Configured

function.

| Configured 52-a Evalugt.ion of Intermediate Position
4602 Auxiliary
>52-b Contacts

| CB Closed ———{CB AuxCont Closed >
4601

===

| 7006 | 50BF PICKUP ] @
6 g AND CB AuxCont Closed w/o >

>

Logic diagram for hireaker. failure protection, monitoring of the circuit-breaker auxiliary contacts

N

If breaker failur@ is initiated, an alarm message is generated and a settable delay time is started. If
h

A

once the time d elapsed, criteria for a pickup are still met, a trip signal is issued to a superordinate
circuit bre erefore, the trip signal issued by the circuit breaker failure protection is configured to one of

external trip signals takes place. This external signal must be present during the entire period of the delay time,
ot@erwise the timer is reset and no trip signal is issued.
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|

1456 !
50BF int Pickup O
|

|

| 7005 | TRIP-Timer
I
.Y 1480 @
T 0 (50BF int TRIP

Internal Source

I
I
I
I
I
I
I
I
: General TRIP AND
I
| |
| |
| o
1 |
! :
I
! [ CB Icrit. Closed :
1 |
I [CB AuxCont Closed w/o :
1 |
1 |
! | 70504 | Chk BRK CONTACT | AND i
I H
| 4« | OFF !
| ——" ON !
I
1 |
| | External Source |
! sla| L l
| 6 AND 1481 !
! 50BF ext TRIP ) |
I
! 1431 T |anD TRIP-Ti :
i | [[>50BF ext SRC 9] mmer !
| 1457 _ |
I 50BF ext Pickup ) :
s !
1403 1452
[ >BLOCK 50BF ( 50BF BLOCK )
1453
[7001]FCT 50BF | OR OR ( 50BF ACTIVE )
1451
. | OFF -
AT 50BF OFF
LON b )
Figure 2-65  Logic diagram of the breaker fai p
L 4 \
L 4
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2.12.2 Setting Notes

General

Breaker failure protection is only effective and accessible if address 170 50BF is set to Enabled or enabled
w/ 3I0>. Setting Enabled considers the three phase currents for total current monitoring. Setting'enabled
w/ 3I0> additionally evaluates the ground current or the negative sequence system when only one phase
current occurs.

If this function is not required, then Disabled is set. The function can be set to ON or OFF under address 7001
FCT 50BF.

Criteria

Address 7004 Chk BRK CONTACT establishes whether or not a breaker auxiliary‘eéntact is used, via a binary
input, as one of the criteria for pickup. If this address is set to ON, then th&currentcriterion and/or the auxiliary
contact criterion apply. This setting must be selected if the circuit-breaker failure protection is started by func-
tions which do not always have a certain criterion for detection of an open-€ircuit breaker.

Time Delay

The time delay is entered at address 7005 TRIP - Timer. This setting should be based on the maximum circuit
breaker operating time plus the dropout time of the cdrréntflow,monitoring element plus a safety margin which
takes into consideration the tolerance of the time delay. Rigure 2-66 illustrates the time sequences.

Fault Occurrence

Normal Fault Clearance Time Reset

50BF
50-1 TRIP CB Operating Time RICKUP ‘ Safety Margin

Initiation Breaker, Failure Protection

CB Operating Time
Time Delay TRIP-Timer of Breaker Failure Protection |(Adjacent CBs)

Total Fault Clearance Time with Breaker Failure

Figure 2-66  (Time Sequence example for normal clearance of a fault, and with circuit breaker failure

Pickup Values

Tihe pickup value of the current flow monitoring is set under address 7006 50BF PICKUP, and the pickup value
ofithé ground current monitoring under address 7007 50BF PICKUP IE>. The threshold values must be set
at a level’below the minimum fault current for which the total current monitoring must operate. A setting of 10%
below the minimum fault current for which breaker failure protection must operate is recommended. The pickup
value should not be set too low since otherwise there is a risk that transients in the current transformer second-
ary circuit may lead to extended dropout times if extremely high currents are switched off.
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2.12.3 Settings

The table indicates region-specific default settings. Column C (configuration) indicates the corresponding seO
ondary nominal current of the current transformer.

Addr. Parameter C Setting Options Default Setting Comments
7001 FCT 50BF OFF OFF 50BF Breaker Failure Pro-
ON tection 4
7004 Chk BRK CONTACT OFF OFF Check Br, ntacts
ON
7005 TRIP-Timer 0.06 .. 60.00 sec; 0.25 sec TRI
7006 50BF PICKUP 1A 0.05..20.00 A 0.10A 0 up current
5A 0.25..100.00 A 0.50 A
7007 50BF PICKUP IE> 1A 0.05..20.00 A 0.10 A Pickup earth current
5A | 0.25..100.00 A 0.50 A reshold

2.12.4 Information List

No. Information Type of In- Comments
formation

1403 >BLOCK 50BF SP BF
1431 >50BF ext SRC SP jated externally
1451 50BF OFF ouT i itched OFF
1452 50BF BLOCK ouT BF is BLOCKED
1453 50BF ACTIVE ouT O0BF is ACTIVE
1456 50BF int Pickup OUT, 50BF (internal) PICKUP
1457 50BF ext Pickup O@ 50BF (external) PICKUP
1471 50BF TRIP T 50BF TRIP
1480 50BF int TRIP L 2 91) 50BF (internal) TRIP
1481 50BF ext TRIP 50BF (external) TRIP
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2.13 Flexible Protection Functions
The flexible protection function is a generally valid protection function, which application depends on the con-
figuration of different protection principles. A maximum of 20 flexible protection functions can be createdgEach
function can be applied as an independent protection function, as an additional protection element ofian already
existing protection function or as a universal logic, e.g. for monitoring tasks.
2.13.1 Function Description
General
The function is a combination of a standard protection logic and a characteristic (measured quantity or derived
quantity) that is adjustable via parameters. The characteristics indicated,in Table,2-11 and the derived protec-
tion functions are available.
Table 2-11 Possible Protection Functions
Characteristic | Characteristic / Measured Quantity Protective(Function ANSI No. | Mode of Opera-
Group tion
3-phase | 1-phase
Current I RMS value of fundamental Time overcurrent protection |50, 50G X X
component
lims True RMS (r.m.s. value) Time overearrent protection {50, 50G X X
Overload protection
3l Zero sequence system Time,overcurrent protection, |50N X
ground
11 Positive-sequence component X
12 Negative-sequence gompenent |Negative sequence protection |46 X
12/11 |Positive/negative sequenge - X
component ratio
Binary input - Binary input External trip commands without phase
reference

The maximum 20 configurable protection functions operate independently of each other. The following descrip-
tion concerns one_ funétion; it'€éan be applied accordingly to all other flexible functions. The logic diagram in
Figure 2-67 illustrates the'description.

Function Control

The function can Be switched ON or OFF. The state Alarm Only can also be enabled. In this state the pickup
will notresultiingg fault and the trip command delay time is not started. Tripping is thus not possible.

Ifchanges of Power System Data 1 are effected after configuration of the flexible functions, it may be possible
thatthe sequence of the functions is not configured correctly. This is indicated by message (Fno. ,,$00
invalyuset“). This function is not active in this case and the configuration of the function must be adjusted.

Blocking Fun€tions

The function can be blocked via binary input (FNo. 235.2110 ,,>BLOCK $00¢) via local operating terminal
(,Control“ -> ,Tagging“ -> ,Set"). Blocking will reset the function's entire measurement logic as well as all
running times and indications. Blocking via the local operating terminal may be useful if the function is in a
status of permanent pickup which does not allow the function to be reset.
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Mode of Operation, Measured Quantity, Measurement Method

rameters OPERRAT. MODE, MEAS. QUANTITY, MEAS. METHOD and PICKUP WITH. Parameter OPERRAT.
MODE can be set to specify whether the function works 3-phase, 1-phase or no reference, i.e. wit a
fixed phase reference. The three-phase method evaluates all three phases in parallel. This implies that thresh-
old evaluation, pickup indications and trip time delay are accomplished selectively for each phase and para

to each other. This may be for example the typical operating principle of a three-phase time overcurrent pro-
tection. When operating single-phase, the function employs either a phase's measured quantity, which fust
be stated explicitly, (e.g. evaluating only the current in phase Ib) or the measured ground currentIn. If external

trip commands are used, the operating principle is without (fixed) phase reference. Add&“ eters can
E

The flexible function can be tailored to assume a specific protective function for a concrete application in pa—O

be set to specify the used MEAS. QUANTITY and the MEAS. METHOD. The MEAS. M mines
whether the function uses the r.m.s. value of the fundamental component or the norma e (true RMS)
that evaluates also harmonics. Parameter PICKUP WITH moreover specifies Whethe%ﬂon picks up on
exceeding the threshold (>-element) or on falling below the threshold (<-element).

Characteristic Curve

The characteristic curve of the function is always ,independent®, i.e. the dela e is not influenced by the mea-
sured value. ‘ D

Functional Logic

n. In case of a single-phase operating
ase-specific messages are omitted.

Figure 2-67 shows the logic diagram for a three-phase op

method or without phase reference, phase-selectivity and th

L 4

N
S

Q
o
&

L 4
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|
| [PICKUP WITH 1
T |
| H |
: e Exceeding }
! “—— Dropping below 501 |
] Relay PICKUP )l
DROPOUT RATIO | T DROPOUT DELAY | hl 2352121 }
P.U. THRESHOLD ' +($00 picked up )!
— 235.2122 ‘
—_ Q T 0 R - |
ﬂ' AND ——($00 pickup A ) |
S |
[Meas. value A >>< |
e H T o |'I|'TRIP DELAY | |
285.2125 !
| Alarm Only AND L+ | ('$00 Time Out )}
|
51 |
. H (Relay TRIP )}
| 2352126 |
2352115 "> ('$00 TRIP )|
[ >$00 BL.TripA ™ |
Phase A T PICKUP DELAY | i
! [Phase B |
: ]Phase C }
|
| 2352113 !
 J]>$00 BLK.TDly }
|
| 2352111 1
! I >$00 instant. |
| 2352114 i
| J[>$00 BLKTRIP |
- ... ... _ .S _ N 4
@) Measuring Release
00 = No. of Function
35,2110 $ = Fix (i.l. Flexible Function)
I ] 235.2118
i -8L0CK 500 OR ($00BLOCKED )
Fagg. BLK FIxFctn
| OR 235.2120
| FLEXIBLE FUNC. | OR ($$00 ACTIVE )
a 235.2119
{ OFF ;
A o (($00 OFF )
L Alarm Only { Alarm only >
Figure 2-67 Logic diagram offlexible protection functions

Depending omgtheeenfiguration, the set threshold value is monitored with regard to exceeding or undershoot-
ing. On exceedingithe threshold value (>-element), the configured trigger delay time is started. On expiry of this
delay time and.continuous exceeding of the threshold values, the picked-up phase (e.g. Fno. 235.2122 ,,$00
pickup A%)as well as the triggered function (Fno. 235.2121 ,,$00 picked up*“) are reported. If the trigger
delaydime is set to zero, pickup occurs together with the recognition of exceeded threshold values. If this func-
tionlis enabled, the trip command delay time as well as fault recording is started on pickup. If the setting is set
to "Message only", this does not occur. If the threshold values continue to be exceeded after expiry of the trip
command delay time, the trip command is generated. 235.2126 ,,$00 TRIP“). Time expiry is reported via
(Fno. 235.2125 ,,$00 Time Out*“). Expiry of the trip command delay time can be blocked via binary input
(Fno. 235.2113 ,,>$00 BLK.TD1ly*“). As long as the binary input is active, the time is not started, hence trip-
ping cannot occur. On dropout of the binary input and continuous pickup, the time is started. Expiry of the delay
time can be bypassed by activating the binary input (Fno. 235.2111 ,>$00 instant.“). If pickup continues
and the binary input is activated, tripping will occur immediately. Sending of the trip command can be blocked
via the binary inputs (Fno. 235.2115 ,,>$00 BL.TripA“) and (Fno. 235.2114 ,,>$00 BLK.TRIP*). The
phase-selective trip-command blocking is required for interaction with the inrush restraint (see ,Interaction with
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other Functions"). The dropout ratio of the function can be configured. Should undershooting of the set dropout
value occur after pickup (>-element), then the dropout delay time is started. Pickup is further maintained during
this time and a started trip command delay time continues to run. Should the trip command delay time expire
while the dropout delay time is still running, a trip command will occur only be generated if the threshold value
is exceeded at this time. Only upon expiry of the dropout delay time, the pickup drops out. If the time is ¢onfig-
ured to zero, the dropout occurs immediately upon undershooting of the threshold value.

Direct Coupling

The direct coupling is not explicitly shown in the logic diagram as the functionality is analog@us. When the
binary input to the direct coupling (Fno. 235.2112 ,>$00 Dir.TRIPY) is activated, thisiis tréated/ike an ex-
ceeding of the threshold value, i.e. the pickup delay time is started upon activation. If it is sett@gzero, the pickup
is reported immediately and the trip command delay time is started. The logic function§ agsillustrated in Figure
2-67.

Interaction with other Functions

The flexible protection functions interact with different other functions, e.g.
« with the Circuit-breaker Failure Protection:

The circuit-breaker failure protection is automatically started if¢he function'generates a trip command. How-
ever, tripping only occurs if the current criterion is fulfilled at thattimeyi.e. the set minimum current threshold
7006 50BF PICKUP is exceeded.

« With the Automatic Reclosure Function (AR):

Initiation of the AR cannot occur directly. For interaction@iththe AR, the trip command of the flexible function
must be linked via CFC with binary input Fno. 2716 ,>§tart 79 Ph“ or Fno. 2715 ,,>Start 79 Gnd*.
If operating time is used, the pickup of the flexiblegtunetion‘must be linked additionally with the binary input
Fno. 2711 ,,>79 Start*“.

¢ With the Inrush Restraint:

A direct interaction with the inrush restraintistnot possible. If a flexible function is supposed to be blocked
by the inrush restraint, this blocking must'be cafried out via CFC. For a phase-selective operation method,
the flexible function makes provision forithreetbinary inputs for a phase-selective trip-command blocking
(Fno. 235.2115 to 235.2117). Theselmust be’linked with the phase-selective messages for recognition of
the inrush currents (Fno. 1840 to4842)Ifi& cross-blocking is to be implemented, the phase-selective inrush
messages are logical OR must Be linked to the binary input for blocking the trip-command function (Fno.
235.2114 ,,>$00 BLK.TRIR“Ylt iffarther important to note that the flexible function must be delayed by at
least 20 ms so that the inrush restraint can pickup safely before the flexible function.

» With the Overall Device kegic:

The pickup message of thg flexible function is included in the general fault detection, and tripping in the
general trip (see Chapter 2.16). All functionalities linked to the general fault detection and general trip there-
fore also apply to the flexible function.

The trip commands by the flexible protection function are maintained after reset of the pickup for at least the
configufed minimum trip-command duration 210 T TRIPCOM MIN.
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2.13 Flexible Protection Functions

Setting Notes

The setting of the functional scope determines the number of flexible protection functions to be used a
Chapter 2.1.1). If a flexible function in the functional scope is disabled (by removing the checkmagk)y th
result in losing all settings and configurations of this function or its settings will be reset to their default settings.

Introduction

Measured Quantity

4
In the DIGSI setting dialog ,General”, parameter FLEXIBLE FUNC. can be set to OFFEN orAlarm Only. If

the function is enabled in operational mode Alarm Only, no faults are recorde jve“-indication is

generated, no trip command issued and neither will the circuit-breaker protection be,al . Therefore, this
operational mode is preferred when a flexible function is not required to opera a protection function. Fur-
thermore, the OPERRAT. MODE can be configured:

3-phase — functions evaluate the three-phase measuring system, i.e. all thri es are processed simulta-
neously. A typical example is the three-phase operating time overcurre otection.

Single-phase — functions evaluate only the individual measuring valte. This can be an individual phase value
(e.g. Ig) or a ground variable (Ig).

The setting no reference allows to use external trip co ma@

les to be evaluated by the flexible protection func-
measured variable. The setting options that can
-value processing as predefined in parameter

In the setting dialog ,Measured Variable" the meas
tions can be selected, which may be a calculated
be selected here are dependant on the mode of
OPERRAT. MODE (see the following table).

Table 2-12 Parameter “Operatingdv a easured Quantity”

Parameter MEAS. QUANTITY
Setting Options

Parameter OPERRAT. MODE
Setting

Single-phase,

Three-phase

Without Reference O Binary Input
L 4 \

Current

SIPROTEC, 7SJ61, Manual 195
C53000-G1140-C210-1, Release date 02.2008



Functions

2.13 Flexible Protection Functions

Measurement Procedures

The measurement procedures shown in the tables below can be configured. The dependencies of the available:
measurement procedures of configurable modes of operation are also indicated.

Table 2-13 Parameters in the Setting Dialog "Measurement Procedure”, Mode of Operation 3-phase
Mode of Notes
Operation

Three-phase

Parameter
MEAS. METHOD
Setting Options

Fundamental Harmonic

Only the fundamental harmonic is evaluated, higher harmonies are sup-
pressed. This is the standard measurement procedure of the protection func-
tions.

True RMS

The "true" RMS value is determined, i.e. higher harmenics are evaluated.
This procedure is applied, for example, if an overlead protection element must
be realized on the basis of a current measuwément, as the higher harmonics
contribute to thermal heating.

Positive Sequence
System,

Negative Sequence
System,

Zero Sequence System

In order to realize certain applications, th&positive sequence system or neg-
ative sequence system can be configuredfasimeasurement procedure. Exam-
ple:

- 12 (tripping monitoring system)
Via the selection zero-sequence system, additional zero-sequence current

functions can be realizedthat operate independent of the ground variable IN,
which is measured directlywia transformers.

MEAS. METHOD
Setting Options

Ratio 12/11 The ratio negative/positivelsequence current is evaluated
Table 2-14 Parameters in the Setting Dialog "Measdrement Procedure”, Mode of Operation 1-phase
Mode of Notes
Operation
Single-phase  |Parameters

Fundamental Harmonic

@nlyithesdfundamental harmonic is evaluated, higher harmonics are sup-
pressed. This is the standard measurement procedure of the protection func-
tions.

True RMS The ,True* RMS value is determined, i.e. higher harmonics are evaluated.
This procedure is applied, for example, if an overload protection element must
be realized on the basis of a current measurement, as the higher harmonics
contribute to thermal heating.

Parameters

CURRENTSetting

Options

1A It is determined which current-measuring channel must be evaluated by the

B function. Depending on the device version, either IN (normal-sensitive ground

IC current input) or INS (sensitive ground current input) and IN2 (second ground

IN current connected to the device) can be selected.

INS

IN2

Vfia parameter PICKUP WITH it is determined whether the function must be triggered on exceeding or under-
shooting of the set threshold value.
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Settings

The pickup thresholds, delay times and dropout ratios of the flexible protection function are setin the ,, “
dialog box in DIGSI.

The pickup threshold of the function is configured via parameter P.U. THRESHOLD. The OFF-commandidelay
time is set via parameter T TRIP DELAY. Both setting values must be selected according to the ifed ap-
plication.

The pickup can be delayed via parameter T PICKUP DELAY. This parameter is usually set to zéro (default
setting) in protection applications, because a protection function should pick up as quic s possible. A setting
deviating from zero may be appropriate if a trip log is not desired to be started up e%t-term exceeding
of the pickup threshold, for example, with power protection or when a function is& a protection, but
as a monitoring function.

The dropout of pickup can be delayed via parameter T DROPOUT DELAY. Th
default (standard setting) A setting deviating from zero may be required if th
electro-magnetic devices with considerably longer dropout ratios than the digi
2.2 for more information). When utilizing the dropout time delay, it is
than the OFF-command delay time in order to avoid both times to

g is also set to zero by

e is utilized together with
otection device (see Chapter

ded to set it to a shorter time

The dropout ratio of the function can be selected in parameter RATIO. The standard dropout ratio
of protection functions is 0.95 (default setting). If the sym ic t components are used, a dropout ratio
of at least 0.9 should be set. If the dropout ratio is decreased, d be sensible to test the pickup of the
function regarding possible "chatter".

After parameterization of a flexible function, th ing steps should be noted:

Renaming Messages, Checking Configurations &\
I

e Open matrix in DIGSI

« Rename the neutral message texts or e with the application.

» Check configurations on contacts
ments.

operation and fault buffer, or set them according to the require-
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2.13.3 Settings

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

Comments @

Addr. Parameter Setting Options Default Setting
0 FLEXIBLE FUNC. OFF OFF Flexible Function
ON
Alarm Only 4
0 OPERRAT. MODE 3-phase 3-phase Mode of Operati
1-phase
no reference
0 MEAS. QUANTITY Please select Please select Selection (of red Quantity
Current
Binary Input
0 MEAS. METHOD Fundamental Fundamental Selec Measurement
True RMS et
Positive seq.
Negative seq.
Zero sequence
Ratio 12/11
0 PICKUP WITH Exceeding Exce Pickup with
Dropping below
0 CURRENT la la Current
Ib
Ic
In
In sensitive
In2
0 P.U. THRESHOLD Pickup Thresho
0 P.U. THRESHOLD Pickup Thresho!
0 P.U. THRESHOLD 0.001 .. 1.500 0.100 A Pickup Threshold
0 P.U. THRESHOLD 15.. 100 20 % Pickup Threshold
0 T TRIP DELAY 1.00 sec Trip Time Delay
0 T PICKUP DELAY 0.00 sec Pickup Time Delay
0A T DROPOUT DELAY 0.00 sec Dropout Time Delay
0A DROPOUT RATIO 0.95 Dropout Ratio
0A DROPOUT RATI .01..3.00 1.05 Dropout Ratio
L 4
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2.13.4 Information List
No. Information Type of In- Comments O
formation
235.2110 |>BLOCK $00 SP >BLOCK Function $00 Q
235.2111 |>$00 instant. SP >Function $00 instantaneous TRIP
235.2112 | >$00 Dir.TRIP SP >Function $00 Direct TRIP ®
235.2113 | >$00 BLK.TDly SP
235.2114 | >$00 BLK.TRIP SP >Function $00 BLOCK TRIP
235.2115 | >$00 BL.TripA SP
235.2116 |>$00 BL.TripB SP
235.2117 | >$00 BL.TripC SP >Function $00 BLOCK T
235.2118 | $00 BLOCKED ouT Function $00 is BLOCKED
235.2119 | $00 OFF ouT Function $00 is swit
235.2120 | $00 ACTIVE ouT Function $00 is
235.2121 | $00 picked up ouT Function $00 pi
235.2122 | $00 pickup A ouT hase A
235.2123 | $00 pickup B ouT Phase B
235.2124 | $00 pickup C ouT up Phase C
235.2125 | $00 Time Out ouT Fun RIP Delay Time Out
235.2126 | $00 TRIP ouT F
236.2127 | BLK. Flex.Fct. IntSP lexible Function

235.2128 | $00 inval.set

O
N

O
Q>®

L 4
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2.14 Temperature Detection via RTD Boxes

Up to two temperature detection units (RTD-boxes) with 12 measuring sensors in total can be applied for tem-
perature detection and are recognized by the protection device.

Applications

* In particular the RTDs enable the thermal status of motors, generators and transformers to be monit@red.
Rotating machines are additionally monitored for a violation of the bearing temperature thresholds. The tem-
peratures are measured in different locations of the protected object by employing temperatiire sensors
(RTD = Resistance Temperature Detector) and are transmitted to the device via one oritwo 7XV566 RTD-
boxes.

2.14.1 Description

RTD-box 7XV56

The RTD-box 7XV566 is an external device mounted on a standard DIN rail. Itf€atures 6 temperature detectors
and one RS485 interface for communication with the protection deviee. ThefRTD-box detects the coolant tem-
perature of each measuring point from the resistance value of the tempetature detectors (Pt 100, Ni 100 or Ni
120) connected via two- or three-wires and converts it to a numerieakvalue. The numerical values are made
available at a serial port.

Communication with the Protection Device
The protection device can employ with up to 2 RTD-boxes)via its service port (port C).

Therefore, up to 12 temperature measuringdpoints are available in this way. For greater distances to the pro-
tection device the communication via fibepgptiei¢ables is recommended. Alternative communication structures
are shown in Appendix A.3.

Processing Temperatures

The transmitted raw temperature data is converted to a temperature in degrees Celsius or Fahrenheit. The con-
version depends on the temperatlse sensor used.

For each temperature detectortwo threshold decisions can be performed which are available for further pro-
cessing. The user can makethe corresponding allocations in the configuration matrix.

Each temperature inputissues an alarm in case of a short-circuit or an interruption of the sensor circuit or if a
sensor is configuredsbut netassigned. Additionally, a group annunciation is generated via all 6 temperature
inputs of an RTD-box/(14401 ,Fail: RTD"). In case of a communication fault, an alarm of the entire RTD-
box is issued (264 ;;kadl: RTD-Box 1“ or 267 ,Fail: RTD-Box 2%).

The follawingdigure Shows the logic diagram for temperature processing.

The manualisupplied with the RTD-box contains a connection diagram and dimensioned drawing.
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Figure 2-68

2.14.2

General

] 264
(Fail: RTD-Box 1 )

Logic diagram of the temperature processing for RTD=box 1

Setting Notes

Temperature detection is only effectivie,and accessible if this protective function was allocated to an interface
during configuration (Sub-section 2i1.1). At address 190 RTD-BOX INPUT the RTD-box(es) is allocated to the
interface at which it will be operated™(e.g. port C). The number of sensor inputs and the communication mode
were set at address 199 RTD)CONNECTION. The temperature unit (°C or °F) was set in the Power System Data
1 at address 276 TEMP# UNIT.

If the RTD-boxes ar€’ operated in half-duplex mode, the flow control (CTS) must be selected by means of a
plug-in jumper (see,Seetion 3.1.2 in Chapter ,Mounting and Commissioning“) ,/CTS enabled by /RTS “.

Device Settings

The settingsyare the same for each input and are here shown at the example of measuring input 1.

Seét thegtypeof temperature detector for RTD 1 (temperature sensor for measuring point 1) at address 9011
RTD 41 TYPE. You can choose between ,Ni 720 Q and Ni 100 Q. If no temperature detector is available
for RED 4, setRTD 1 TYPE =Not connected. This parameter can only be changed in DIGSI under ,Display
Additional Settings”.

Address 9012 RTD 1 LOCATION informs the device about the mounting location of RTD 1. You can choose
between 0il, Ambient,Winding, Bearing and Other. The selection is not evaluated in the device but only
serves the purpose of providing information about the medium in which the temperature measurement is
carried out. This parameter can only be changed in DIGSI under ,Display Additional Settings".
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You can also set an alarm temperature and a tripping temperature. Depending on the temperature unit selected
in the Power System Data (Section 2.1.1.2 in address 276 TEMP. UNIT), the alarm temperature can be ex-
pressed in degrees Celsius (°C) (address 9013 RTD 1 STAGE 1) or degrees Fahrenheit (°F) (address 9014
RTD 1 STAGE 1). The tripping temperature is set to degrees Celsius (°C) in address 9015 RTD 1 STAGEy2
or to degrees Fahrenheit (°F) at address 9016 RTD 1 STAGE 2.

The settings for all temperature detectors connected are made accordingly.

RTD-box Settings

If temperature detectors are used with two-wire connection, the line resistance (for short=circuite@ temperature
detector) must be measured and adjusted. For this purpose, select mode 6 in the RTD-boxandwenter the re-
sistance value for the corresponding temperature detector (range 0 to 50.6 Q). If a 3-wiféyconnection is used,
no further settings are required to this end.

A baudrate of 9600 bits/s ensures communication. Parity is even. The factory setting ofithe bus number 0. Mod-
ifications at the RTD-box can be made in mode 7. The following convention applies:

Table 2-15 Setting the bus address at the RTD-box

Mode Number of RTD-boxes Address
simplex 1 0
half duplex 1 1
half duplex 2 1st RTD box: 1
2nd RTD box: 2

Further information is provided in the operating manual of the RTD-box.

Processing Measured Values and Messages

202

The RTD-box is visible in DIGSI as part of theyZSJ61 protection devices, i.e. messages and measured values
appear in the configuration matrix similar tofthoseief the internal functions, and can be configured and pro-
cessed in the same way. Messages and measured values can thus be forwarded to the integrated user-defined
logic (CFC) and interconnected as desired. Pickup signals ,,RTD x St. 1 p.up“and,RTD x St. 2 p.up“,
however, are neither included in the greuptalarms 501 ,Relay PICKUP“ and 511 ,Relay TRIP“ nordo they
trigger a trip log.

If it is desired that a message ghould appear in the event log, a cross must be entered in the intersecting box
of column/row.
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2.14.3 Settings
Addresses which have an appended "A" can only be changed with DIGSI, under "Display Additional .
Addr. Parameter Setting Options Default Setting Comment( ’
9011A RTD 1 TYPE Not connected Pt 100 Q RTD 1: Type
Pt 100 O
Ni 120 Q 4
Ni 100 Q
9012A RTD 1 LOCATION oil (o]] RTD“ g‘o;
Ambient
Winding
Bearing
Other
9013 RTD 1 STAGE 1 -50.. 250 °C; 100 °C TD 1: Temperature Stage 1
up
9014 RTD 1 STAGE 1 -58 .. 482 °F; o 212 °F TD 1: Temperature Stage 1
Pickup
9015 RTD 1 STAGE 2 -50 .. 250 °C; w RTD 1: Temperature Stage 2
Pickup
9016 RTD 1 STAGE 2 -58 .. 482 °F; « RTD 1: Temperature Stage 2
Pickup
9021A RTD 2 TYPE Not connected nnected RTD 2: Type
Pt 100 O
Ni 120 O
Ni 100 Q
9022A RTD 2 LOCATION (0] Other RTD 2: Location
Ambient
Winding
Bearing
Other
9023 RTD 2 STAGE 1 -504.250 ) 100 °C RTD 2: Temperature Stage 1
ﬁ Pickup
9024 RTD 2 STAGE 1 2 °F; o 212 °F RTD 2: Temperature Stage 1
Pickup
9025 RTD 2 STAGE 2 .. 250 °C; o0 120 °C RTD 2: Temperature Stage 2
Pickup
9026 RTD 2 STA -58 .. 482 °F; 248 °F RTD 2: Temperature Stage 2
Pickup
9031A RTD3 Not connected Not connected RTD 3: Type
Pt 100 Q
Ni 120 O
Ni 100 ©
9032A RTD 3 LOCATION oil Other RTD 3: Location
S Ambient
Winding
Bearing
Other
9 RTD 3 STAGE 1 -50 .. 250 °C; 100 °C RTD 3: Temperature Stage 1

Pickup
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Addr. Parameter Setting Options Default Setting Comments
9034 RTD 3 STAGE 1 -58 .. 482 °F; « 212 °F RTD 3: Temperature Stage 1
Pickup
9035 RTD 3 STAGE 2 -50 .. 250 °C; « 120 °C RTD 3: Temperature Stage
Pickup
9036 RTD 3 STAGE 2 -58 .. 482 °F; w 248 °F RTD 3: Temperature Stage 2
Pickup V'S
9041A RTD 4 TYPE Not connected Not connected RTD 4: Type
Pt 100 Q
Ni 120 O
Ni 100
9042A | RTD 4 LOCATION Oil Other
Ambient
Winding
Bearing
Other
9043 RTD 4 STAGE 1 -50 .. 250 °C; « 100 °C : Temperature Stage 1
up
9044 RTD 4 STAGE 1 -58 .. 482 °F; « 212 °F TD 4: Temperature Stage 1
Pickup
9045 RTD 4 STAGE 2 -50 .. 250 °C; « 120 RTD 4: Temperature Stage 2
Pickup
9046 RTD 4 STAGE 2 -58 .. 482 °F; « 24& RTD 4: Temperature Stage 2
Pickup
9051A RTD 5 TYPE Not connected nnected RTD 5: Type
Pt 100 O
Ni 120 O
Ni 100 O \
9052A RTD 5 LOCATION (o]] Other RTD 5: Location
Ambient
Winding
Bearing
Otherg O
9053 RTD 5 STAGE 1 -50 4250 °Cy 100 °C RTD 5: Temperature Stage 1
Pickup
9054 RTD 5 STAGE 1 . °F; o 212 °F RTD 5: Temperature Stage 1
Pickup
9055 RTD 5 STAGE 2 0..250 °C; 120 °C RTD 5: Temperature Stage 2
Pickup
9056 RTD 5 STAG -58 .. 482 °F; « 248 °F RTD 5: Temperature Stage 2
Pickup
9061A |RTD6TY Not connected Not connected RTD 6: Type
Pt 100 O
Ni 120 Q
L 4 Ni 100 Q
9062A 6 LOCATION ol Other RTD 6: Location
Ambient
Winding
Bearing
Other
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Addr. Parameter Setting Options Default Setting Comments
9063 RTD 6 STAGE 1 -50.. 250 °C; w0 100 °C RTD 6: Temperature Stag
Pickup
9064 RTD 6 STAGE 1 -58 .. 482 °F; 212 °F RTD 6: Temperature Stage
Pickup
9065 RTD 6 STAGE 2 -50.. 250 °C; w0 120 °C RTD 6: Temperature Stage 2
Pickup V'S
9066 RTD 6 STAGE 2 -58 .. 482 °F; « 248 °F RTD 6: Temperature Stage 2
Pick
9071A RTD 7 TYPE Not connected Not connected RTD
Pt 100 Q
Ni 120 O
Ni 100 Q
9072A | RTD 7 LOCATION Oil Other 7: Location
Ambient
Winding
Bearing
Other
9073 RTD 7 STAGE 1 -50.. 250 °C; w0 100 RTD 7: Temperature Stage 1
Pickup
9074 RTD 7 STAGE 1 -58 .. 482 °F; a RTD 7: Temperature Stage 1
Pickup
9075 RTD 7 STAGE 2 -50.. 250 °C; 120 °C RTD 7: Temperature Stage 2
Pickup
9076 RTD 7 STAGE 2 -58 .. 482 °F; 248 °F RTD 7: Temperature Stage 2
Pickup
9081A RTD 8 TYPE Not con e Not connected RTD 8: Type
Pt 100 Q
Ni 120
9082A | RTD 8 LOCATION Other RTD 8: Location
9083 RTD 8 STAGE 0..250 °C; © 100 °C RTD 8: Temperature Stage 1
Pickup
9084 -58 .. 482 °F; 212 °F RTD 8: Temperature Stage 1
Pickup
9085 -50 .. 250 °C; w0 120 °C RTD 8: Temperature Stage 2
Pickup
9086 -58 .. 482 °F; w0 248 °F RTD 8: Temperature Stage 2
Pickup
9091A RTD 9 TYPE Not connected Not connected RTD 9: Type

Pt 100 Q
Ni 120 Q
Ni 100 Q

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008

205



Functions

2.14 Temperature Detection via RTD Boxes

Addr. Parameter Setting Options Default Setting Comments
9092A RTD 9 LOCATION Oil Other RTD 9: Location
Ambient
Winding
Bearing
Other
9093 RTD 9 STAGE 1 -50 .. 250 °C; « 100 °C RTD 9: Temperature Stage 1
Pickup 4
9094 RTD 9 STAGE 1 -58 .. 482 °F; © 212 °F RTD 9: Temperatur gel
Pickup
9095 RTD 9 STAGE 2 -50 .. 250 °C; 120 °C :
9096 RTD 9 STAGE 2 -58 .. 482 °F; © 248 °F
9101A RTD10 TYPE Not connected Not connected
Pt 100 O
Ni 120 O
Ni 100 Q
9102A | RTD10 LOCATION Oil Other TD10: Location
Ambient
Winding
Bearing
Other
9103 RTD10 STAGE 1 -50 .. 250 °C; « RTD10: Temperature Stage 1
Pickup
9104 RTD10 STAGE 1 -58 .. 482 °F; » RTD10: Temperature Stage 1
Pickup
9105 RTD10 STAGE 2 -50 .. 250 °C; « 120 °C RTD10: Temperature Stage 2
Pickup
9106 RTD10 STAGE 2 -58 .. 482 °F; 248 °F RTD10: Temperature Stage 2
Pickup
9111A RTD11 TYPE Not co ne@ Not connected RTD11: Type
Pt 10
9112A RTD11 LOCATION Other RTD11: Location
9113 RTD11 AG\ -50 .. 250 °C; 100 °C RTD11: Temperature Stage 1
Pickup
9114 RTD11 STA -58 .. 482 °F; 212 °F RTD11: Temperature Stage 1
Pickup
9115 TD11 STAGE 2 -50 .. 250 °C; « 120 °C RTD11: Temperature Stage 2
Pickup
9116 1 STAGE 2 -58 .. 482 °F; « 248 °F RTD11: Temperature Stage 2
Pickup
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Addr. Parameter Setting Options Default Setting Comments
9121A RTD12 TYPE Not connected Not connected RTD12: Type
Pt 100 O
Ni 120 O
Ni 100 Q
9122A | RTD12 LOCATION Oil Other RTD12: Location
Ambient
Winding *
Bearing
Other
9123 RTD12 STAGE 1 -50 .. 250 °C; 100 °C erature Stage 1
9124 RTD12 STAGE 1 -58 .. 482 °F; w 212 °F mperature Stage 1
9125 RTD12 STAGE 2 -50 .. 250 °C; 120 °C 2: Temperature Stage 2
ickup
9126 RTD12 STAGE 2 -58 .. 482 °F; w 248 °F RTD12: Temperature Stage 2
Pickup

L 4

N
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N
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2.14.4 Information List
No. Information Type of In- Comments
formation
264 Fail: RTD-Box 1 ouT Failure: RTD-Box 1
267 Fail: RTD-Box 2 ouT Failure: RTD-Box 2
14101 Fail: RTD ouT Fail: RTD (broken wire/shorted)
14111 Fail: RTD 1 ouT Fail: RTD 1 (broken wire/shorted)
14112 RTD 1 St.1 p.up ouT RTD 1 Temperature stage 1 picked up
14113 RTD 1 St.2 p.up ouT RTD 1 Temperature stage 2 picked up
14121 Fail: RTD 2 ouT Fail: RTD 2 (broken wire/shorted)
14122 RTD 2 St.1 p.up ouT RTD 2 Temperature stage 1 pickedup
14123 RTD 2 St.2 p.up ouT RTD 2 Temperature stage 2 pickedap
14131 Fail: RTD 3 ouT Fail: RTD 3 (broken wire/shorted)
14132 RTD 3 St.1 p.up ouT RTD 3 Temperature stage 1 picked up
14133 RTD 3 St.2 p.up ouT RTD 3 Temperature stage 2%icked up
14141 Fail: RTD 4 ouT Fail: RTD 4 (broken wirg/sherted)
14142 RTD 4 St.1 p.up ouT RTD 4 Temperature,stage’l picked up
14143 RTD 4 St.2 p.up ouT RTD 4 Temperature stage 2 picked up
14151 Fail: RTD 5 ouT Fail: RTD 5 (brokenwire/shorted)
14152 RTD 5 St.1 p.up ouT RTD 5 Temperature stage 1 picked up
14153 RTD 5 St.2 p.up ouT RTD 5@emperature stage 2 picked up
14161 Fail: RTD 6 ouT Faily'RED 6%broken wire/shorted)
14162 RTD 6 St.1 p.up ouT RTD 6 Temperature stage 1 picked up
14163 RTD 6 St.2 p.up ouT RTD 6 Temperature stage 2 picked up
14171 Fail: RTD 7 ouT Fail: RTD 7 (broken wire/shorted)
14172 RTD 7 St.1 p.up ouT RI'D 7 Temperature stage 1 picked up
14173 RTD 7 St.2 p.up (0]8) ) RTD 7 Temperature stage 2 picked up
14181 Fail: RTD 8 ouT Fail: RTD 8 (broken wire/shorted)
14182 RTD 8 St.1 p.up OouT RTD 8 Temperature stage 1 picked up
14183 RTD 8 St.2 p.up OuUT RTD 8 Temperature stage 2 picked up
14191 Fail: RTD 9 QuT Fail: RTD 9 (broken wire/shorted)
14192 RTD 9 St.1 p.up ouT RTD 9 Temperature stage 1 picked up
14193 RTD 9 St.2 p.up ouT RTD 9 Temperature stage 2 picked up
14201 Fail: RTD10 ouT Fail: RTD10 (broken wire/shorted)
14202 RTD10 St.1 p.up ouT RTD10 Temperature stage 1 picked up
14203 RTD10 St.2 pap ouT RTD10 Temperature stage 2 picked up
14211 Fail: RTD41 ouT Fail: RTD11 (broken wire/shorted)
14212 RTD114St.1 p-up ouT RTD11 Temperature stage 1 picked up
14213 RTD11 St.2p.up ouT RTD11 Temperature stage 2 picked up
14221 Fail: RTD12 ouT Fail: RTD12 (broken wire/shorted)
14222 RTD12 St.1 p.up ouT RTD12 Temperature stage 1 picked up
14223 RTD12 St.2 p.up ouT RTD12 Temperature stage 2 picked up
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2.15 Phase Rotation

A phase rotation function via binary input and parameter is implemented in 7SJ61 devices. : O

Applications

» Phase rotation ensures that all protective and monitoring functions operate correctly even with anti-clock-
wise rotation, without the need for two phases to be reversed.

4
2.15.1 Description &

General

Various functions of the 7SJ61 device only function correctly if the phase tion of the currents is known, e.g.
unbalanced load protection and some measurement quantity monit nctions.

If an "acb" phase rotation is normal, the appropriate setting is m configuration of the Power System

Data.

f a motor must be routinely changed),
is sufficient to inform the protective relay

If the phase rotation can change during operation (e.g. th
then a changeover signal at the routed binary input for this
of the phase rotation reversal.

Logic \

Phase rotation is permanently established at s 209 PHASE SEQ. (Power System Data). Via the exclu-
sive-OR gate the binary input ,,>Reverse, R erts the sense of the phase rotation applied with setting.

ti
p

5145
l >Reverse Rot.

5147
( Rotation ABC )

5148
Rotation ACB )

[ PHASE SEQ. [209 |

1« ABC

0 ACB

Counterclockwise Phase Rotation

\ To Protection Functions
Figure 2-69 M% ic of the phase rotation reversal

Influence on Protectiv toring Functions

e voltages via the subtraction of one phase-to-ground voltage from another and vice versa.
function is vital so that phase detection messages, fault values, and operating measurement
arefnot correct. As stated before, this function influences the negative protection function and some of
itoring functions that issue messages if the required and calculated phase rotations do not match.

The p of phases directly impacts the calculation of positive and negative sequence quantities, as well
S&
refore, t

the
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2.15.2 Setting Notes

Setting the Function Parameter O

The normal phase sequence is set at 209 (see Section 2.1.3). If, on the system side, phase rotation is rev@
temporarily, then this is communicated to the protective device using the binary input ,>Reverse Rot.
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2.16 Function Logic

The function logic coordinates the execution of protection and auxiliary functions, it processes the r -
cisions and information received from the system. This includes in particular:

— Fault Detection / Pickup Logic

— Processing Tripping Logic

2.16.1 Pickup Logic of the Entire Device \%
General Device Pickup @

The pickup signals for all protection functions in the device are connected via amn,OR logic and lead to the
general device pickup. 4 It is initiated by the first function to pick up al when the last function drops
out. As a consequence, the following message is reported: 501 ,,Relay CKUP“.

The general pickup is a prerequisite for a number of internal an e consequential functions. The follow-
ing are among the internal functions controlled by general device :

» Start of a trip log: From general device pickup to gener ic pout, all fault messages are entered in
the trip log.
« [Initialization of Oscillographic Records: The storag tenance of oscillographic values can also be

made dependent on the general device pickup.

Exception: Apart from the settings ON or OFF, so rotection functions can also be setto Alarm 0Only. With
setting Alarm Only no trip command is give iplag is created, fault recording is not initiated and no spon-
taneous fault annunciations are shown on the\di

» Automatic reclosing devices, |
» Starting of additional devices, N

External functions may be controlled output contact. Examples are:
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2.16.2 Tripping Logic of the Entire Device

General Tripping O

The trip signals for all protective functions are connected by OR and generate the message 511 ,,Relao
TRIP*.

This message can be configured to an LED or binary output, just as the individual tripping messages can.

L 4
Terminating the Trip Signal %
Once the trip command is output by the protection function, it is recorded as messageN IP“ (see
figure 2-70). At the same time, the minimum trip command duration TMin TRIP CMD4 ted: This ensures
that the command is transmitted to the circuit breaker for a sufficient amount of time, function which

issued the trip signal drops out quickly. The trip commands can be terminated firs
function has dropped out (no function is in pickup mode) AND the minimum tripisi

last protection
ration has expired.

Finally, it is possible to latch the trip signal until it is manually reset (lockout ion). This allows the circuit-
breaker to be locked against reclosing until the cause of the fault has bee rified and the lockout has been
manually reset. The reset takes place either by pressing the LED rese activating an appropriately
allocated binary input (,,>Reset LED®). A precondition, of course, is ircuit-breaker close coil — as
usual — remains blocked as long as the trip signal is present, and coil current is interrupted by the

auxiliary contact of the circuit breaker.

From Protection Function \ 511

TRIP s o Relay TRIP )

TMin TRIP CMD

Lockout-Function
(Output Relay Stored)

Lockout Reset
(Using LED-Reset)

N4
Figure 2-70  Terminating the Ti

2.16.3 Setting Notes c}

Trip Signal Duration

The minim @nd duration TMin TRIP CMD was described already in Section 2.1.3. This setting
applies@' e functions that initiate tripping.

L 4
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2.17 Auxiliary Functions

The auxiliary functions of the 7SJ61 relay include: O

+ Message Processing O
* Measurements (including acquisition of minimum and maximum values)

» Setting of Limit Values for Measured Values and Statistic Values
» Commissioning Tools ¢

2.17.1 Message Processing \
After the occurrence of a system fault, data regarding the response of the %Iay and the measured

e
values are saved for future analysis. For this reason the device is desig%form message processing.

Applications Q
» LED Display and Binary Outputs (Output Relays)
« Information via Display Field or Personal Computer

* Information to a Control Center

Prerequisites N
The SIPROTEC 4 System Description provides a%e description of the configuration procedure (see /1/).

2.17.1.1 LED Displays and Binar, uts (Output Relays)

Important events and conditions isplayed, using LEDs at the front panel of the relay. The device further-

more has output relays for remo ion. All LEDs and binary outputs indicating specific messages can be
freely configured. The relay i li with a default setting. The Appendix of this manual deals in detail with
the delivery status andgthe allocation options.

The output relays and & may be operated in a latched or unlatched mode (each may be individually set).
a

The latched condNL rotected against loss of the auxiliary voltage. They are reset:
* On site by pr ED key on the relay,
« Remotely usifig a hinary input configured for that purpose,
* Using 0@ serial interfaces,
. ux t the beginning of a new pickup.
indical messages should not be latched. Also, they cannot be reset until the criterion to be reported
set. Fhis applies to messages from monitoring functions, or similar.

te

A gre ED displays operational readiness of the relay ("RUN"), and cannot be reset. It goes out if the self-
check feature of the microprocessor recognizes an abnormal occurrence, or if the auxiliary voltage is lost.

Wﬁen auxiliary voltage is present, but the relay has an internal malfunction, then the red LED ("ERROR") lights
up and the processor blocks the relay.
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2.17.1.2 Information on the Integrated Display (LCD) or Personal Computer

Events and conditions can be read out on the display at the front cover of the relay. Using the front PC interface
or the rear service interface, a personal computer can be connected, to which the information can be sentt

The relay is equipped with several event buffers, for operational messages, circuit breaker statistics, etc., which
are protected against loss of the auxiliary voltage by a buffer battery. These messages can be displayed on the
LCD at any time by selection via the keypad or transferred to a personal computer via the serial service or PC
interface. Readout of messages during operation is described in detail in the SIPROTEC 4 System Descfiption.

Classification of Messages

The messages are categorized as follows:

» Operational messages (event log); messages generated while the device is operating/Infarmation regarding
the status of device functions, measured data, power system data, control command logs etc.

» Fault messages (trip log): messages from the last 8 network faults that were precessed by the device.

< Ground fault messages (when the device has sensitive ground fault detection)

» Messages of "statistics"; they include a counter for the trip commandsnitiated, by the device, maybe reclose
commands as well as values of interrupted currents and accumulated faulteurrents.

A complete list of all message and output functions that can be genetateddy the device with the maximum
functional scope can be found in the appendix. All functions ake assogiated with an information number (FNo).
There is also an indication of where each message can be sengto. Hfunctions are not present in a not fully
equipped version of the device, or are configured to Disabled, thenthe associated indications cannot appear.

Operational Messages (Buffer: Event Log)

The operational messages contain information that the device generates during operation and about operation-
al conditions. Up to 200 operational messages arelrecorded in chronological order in the device. New messag-
es are appended at the end of the list. If the memory is used up, then the oldest message is scrolled out of the
list by a new message.

Fault Messages (Buffer: Trip Log)

214

After a fault on the system, for example, important information about the progression of the fault can be re-
trieved, such as the pickup of a froteeiive element or the initiation of a trip signal. The start of the fault is time
stamped with the absolute time of the,internal system clock. The progress of the disturbance is output with a
relative time referred to thejinstant,of fault detection, so that the duration of the fault until tripping and up to reset
of the trip command can_be aseextained. The resolution of the time information is 1 ms
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Spontaneous Messages From the Device Front

pickup of the device, without further operating actions. They are displayed in the sequence shown in

After occurrence of a fault, the most important fault data appear in the display automatically after a g@
Figure 2-71.

50-1 PICKUP Protective Function that Picked up First;

50-1 TRIP Protective Function that Tripped Last; L 2

T - Pickup =320 ms Run. time from general device PU to gen. dev. drop out; (Mes.N 5)

T - TRIP =197 ms Running time from general device pickup to first general devicefrip and; (Mes.No.246)

Figure 2-71 Display of spontaneous annunciations in the 4—line display of thxid'

Retrievable Messages

The messages for the last eight network faults can be retrieved and r
is such that the time period from fault detection up to final clearing isturbance is considered to be one
network fault. If auto-reclosing occurs, then the network fault ends after the last reclosing shot, which means

after a successful reclosing or lockout. Therefore the entire clegaring¥process, including all reclosing shots, oc-
cupies only one trip log buffer. Within a network fault, se f sages can occur (from the first pickup

of a protective function to the last dropout of a protective fu thout auto-reclosing each fault event rep-
resents a network fault.

e definition of a network fault

In total 600 indications can be recorded. Oldest d re

General Interrogation K

The general interrogation which can be retri IGSI enables the current status of the SIPROTEC 4
device to be read out. All messages r, g al interrogation are displayed with their present value.

sed for newest data when the buffer is full.

Spontaneous Messages

The spontaneous messages dims ng DIGSI reflect the present status of incoming information. Each
i I

new incoming message appeff ately, i.e. the user does not have to wait for an update or initiate one.
’N

tation Control Center

2.17.1.3 Information to K
If the device has@ tem interface, stored information may additionally be transferred via this interface
ontr

to a centralized and storage device. Transmission is possible via different transmission protocols.

Q>®
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2.17.2 Statistics

The number of trips initiated by the 7SJ61, the number of close commands initiated by the AR and the operatinO
hours under load are counted. An additional counter allows the number of hours to be determined in whichsthe

circuit breaker is positioned in the ,open“ condition. Further statistical data can be gained to optimize the@
vals for circuit breaker maintenance.

Furthermore, if the device is utilized as motor protection, statistical values regarding the operation of the motor
as well as the last 5 motor startups are available.

The counter and memory levels are secured against loss of auxiliary voltage.

L 4
During the first start of the protection device the statistical values are pre-defined to ze\g

2.17.2.1 Description QZ

Number of Trips

In order to count the number of trips of 7SJ61, the 7SJ61 relay has to
breaker auxiliary contacts via binary inputs. Hereby, it is necessanpy. th
in the matrix to a binary input that is controlled by the circuit breal
"Number of TRIPs CB" can be found in the "Statistics" group i
was enabled in the configuration matrix.

Number of Automatic Reclosing Commands \

The number of reclosing commands initiated by the tic’reclosing function is summed up in separate
counters for the 1st and > 2nd cycle.

r of the position of the circuit
tl rnal pulse counter is allocated
P osition. The pulse count value

easured and Metered Values Only"

limit value BkrClosed I MIN setun s 212).

Hours Meter "CB open” 'S O

A meter can be realized as a CFC lication if it adds up the number of hours in state ,Circuit Breaker open”
similarly to the operating rsimeter. The universal hours meter is linked to a respective binary input and
counts if the binary input i ive, Alternatively, the undershooting of the parameter value 212 BkrClosed I
MIN may be used as a cfriteri starting the meter. The meter can be set or reset. A CFC application example
for such meter is avall on the Internet (SIPROTEC Download Area).

%

%

Operating Hours
The operating hours under load are alsox e current value in at least one phase is greater than the
d‘r ﬁ
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2.17.2.2

General

2.17 Auxiliary Functions

Circuit Breaker Maintenance

The procedures aiding in CB maintenance allow maintenance intervals of the CB poles to be carried outiwhen
their actual degree of wear makes it necessary. Saving on maintenance and servicing costs is one ofithe main
benefits this functionality offers.

The universal CB maintenance accumulates the tripping currents of the trips initiate@\by the protective functions
and comprises the four following autonomous subfunctions:

e Summation tripping current (ZI-procedure)

e Summation of tripping powers (ZI*-procedure)

» Two-point procedure for calculating the remaining lifetime (2P-procedute)
« Sum of all Squared Fault Current Integral (12t-procedure);

Measured value acquisition and preparation operates phase-seleetivelyafor all four subfunctions. The three
results are each evaluated using a threshold which is specific for eachyprocedure (see Figure 2-72).

Current Phase C ]
Current Phase B |

Input Values Measured Value Acquisition and e: tion with Setpoints Output Values
Preparation

Current Phase A
Procedure Based o' RMS
Values C Optional via CFC
B Optional via CFC
A 2|-Procedure . (AUBUCPSP -{ CBM Warning = 1>
Setpoint > | l— SP
I 1B Optional via CFC
C
[IC 5
IX-Proce@ure >
+4 S a (AUBUCPSP - CBM Warning Ix> >
Setpoint Ix l— SP
C
[ \g##" jErcedure i (AUBU C)<SP H— CBM Warning 2P<
Setpoint 2P l— SP
Procedure Based on
Instantaneous Values C
12t-Procedure B (AUBU C)>SP -/ CBM Warning 12t> >
i i(t)2 dt A
Setpoint 12t I— SP

Figure 2-72 Diagram of CB maintenance procedures
The XI procedure is always present and active as a basic functionality. However, the other procedures (Z1*, 2P
and 12t) can be selected via a common configuration parameter.
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As the load on the switch depends on the current amplitude and duration of the actual switching action, includ-

ing arc deletion, determination of the start and end criteria is of great importance. The procedures ZI*, 2P and

It make use of the same criteria for that purpose. The logic of the start and end criterion is illustrated in Figuro
2-73.

The start criterion is fulfilled by an internal protective tripping initiated by the group indication "device TRIP".
Trips initiated via the internal control function are taken into consideration for the circuit breaker maintenan

if the respective command is indicated via the parameter 265 Cmd.via control. An externally initiated trip
command can be taken into consideration if the message ,,>52 Wear start“ is sent simultaneouslyia a
binary input. The edge of the sent message ,,>52-a“ can also be used as a further criterio this signals
that the mechanism of the circuit breaker is put in motion in order to separate the contacts.

As soon as the start criterion has been fulfilled, the parameterized opening time of the circui aker is started.
The time of commencement of separation of the circuit breaker contacts is thus deter end of the trip
procedure, including arc deletion is determined via another given parameter (CB tri ) supplied by the
manufacturer of the circuit breaker.

In order to prevent an incorrect calculation procedure in case of circuit breake
BkrClosed I MIN verifies whether the current actually returned to zero a
phase-selective logic release is fulfilled by the current criterion, the calculati
respective procedures are initiated. After these have been completed

maintenance is fulfilled and ready for a new initiation.

e current criterion 212
ditional cycles. When the
nd evaluation methods of the
criterion of the circuit breaker

Please note that CB maintenance will be blocked if paramet
indicated by the message ,,52 WearSet.fail®, ,,52WL.
Section 2.1.6.2, ,Power System Data 2“). The latter two in io

N
S

made incorrectly. This condition is
r“or,52WL.blk I PErr® (see
n only take effect if the 2P-procedure was

L 4

Q
o
&

L 4
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| Int. protection OFF

| Int. control OFF

16019
I >52 Wear start >

4601
I >52-=

2.17 Auxiliary Functions

{ Energ. detection

[267 |T 52 OPENING |
[

ﬁ T o0 4{CBOper.TimeExpir

[266 |T 52 BREAKTIME |
[

— —
T 02 per.
[172 |52 B.WEAR MONIT
| Disabled
4/ _Ix-Method
- 2P-Method — °R
_12t-Method ]
[260 |Ir-52 |
16027 .
aa> AND (52WL.blk | PErr
bb I_I
[262 [lIsc-52 |
[263 [OP.CYCLES Isc |
16028
aa> AND ( 52WL.blk n PErr
b b
[261 [OP.CYCLESATIr |
|267 |T 52 OPENING |
aa= G S%il
bb
[266 |T 52 BREAKTIME |
| End criterion *
212 d | MIN
AND Logic release A
IA
y 2
212 |BkrClosed IMIN |
) =
] AND Logic release B
A
[212 [BkrClosed IMIN ]
AND Logic release C

IC RN ﬂ-
@3 Logic of the start and end criterion

&

SIPROTEC, 7SJ61, Manual

C53000-G1140-C210-1, Release date 02.2008

O

4
Methods for
Acquisition,
Calculation and —
Evaluation of —{ End criterion >

Procedures Ix,
2P and 12t

219



Functions
2.17 Auxiliary Functions

¥ |-Procedure

Being a basic function, the Xl-procedure is unaffected by the configuration and does not require any procedu#
respecific settings. All tripping currents occurring 1% periods after a protective trip, are summed up for each
phase. These tripping currents are r.m.s. values of the fundamental harmonic.

The interrupted current in each pole is determined for each trip signal. The interrupted fault current is indicated
in the fault messages and is added up with previously stored fault current values in the statistic-counters. Mea-
sured values are indicated in primary terms.

The ZI method does not feature integrated threshold evaluation. But using CFC it is possiblegoimplement a
threshold, which logically combines and evaluates the three summation currents via an,ORopération. Once
the summation current exceeds the threshold, a corresponding message will be triggered:

> I* Procedure

While the Zl-procedure is always enabled and active, use of the ZI*-procedure dependsyon the CB mainte-
nance configuration. This procedure operates analogously to the ZI-procedure. Thedifferences relate to the
involution of the tripping currents and their reference to the exponentiated sated operating current of the CB.
Due to the reference to | %, the result is an approximation to the number of make-break operations specified by
the CB manufacturer. The displayed values can be interpreted as the Aumber, of trips at rated operational
current of the CB. They are displayed in the statistics values withiout unitand with two decimal places.

The tripping currents used for calculation are a result of the rms values ef,the fundamental harmonic, which is
recalculated each cycle.

If the start criterion is satisfied (as described in Section ,General“),the r.m.s. values, which are relevant after
expiration of the opening time, are checked for each phase as to Whether they comply with the current criterion.
If one of the values does not satisfy the criterion, its predecessor will be used instead for calculation. If no r.m.s.
value satisfies the criterion up to the predecessor of the starting point, which is marked by the start criterion, a
trip has taken place which only affects the mechafical lifetime of the breaker and is consequently not detected
by this procedure.

If the current criterion grants the logic release after the opening time has elapsed, the recent primary tripping
currents (I,) are involuted and related to the expenentiated rated operating current of the CB. These values are
then added to the existing statistic valugs of the >1*-procedure. Subsequently, threshold comparison is started
using threshold ,,~I"x>“ as well as the output of the new related summation tripping current powers. If one of
the new statistic values lies above the threshold, the message ,,Threshold ZI”~x>“ is generated.

2P-Procedure

The application of the two*peint précedure for the calculation of the remaining lifespan depends on the CMD
configuration. The datagupplied by the CB manufacturer is transformed in such manner that, by means of mea-
suring the fault currentSya concrete statement can be made with regard to the still possible operating cycles.
The CB manufactufer'srdouble-log operating cycle diagrams form the basis of the measured fault currents at
the time of captactiseparation. Determination of the fault currents is effected in accordance with the method as
described dh the'above section of the ZI*—procedure.

The three results of the calculated remaining lifetime are represented as statistic value. The results represent
the number of still possible trips, if the tripping takes place when the current reaches the rated operational cur-
rent. They are'displayed without unit and without decimals.

As with the other procedures, a threshold logically combines the three ,remaining lifetime results” via an OR

eperation and evaluates them. It forms the ,lower threshold, since the remaining lifetime is decremented with
each trip by the corresponding number of operating cycles. If one of the three phase values drops below the

threshold, a corresponding message will be triggered.
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A double-logarithmic diagram provided by the CB manufacturer illustrates the relationship of operating cyeles
and tripping current (see example in Figure 2-74). This diagram allows the number of yet possible trip:
determined (for tripping with equal tripping current). According to the example, approximately 1000 tr
yet be carried out at a tripping current of 10 kA. The characteristic is determined by two vertices a
necting line. Point P1 is determined by the number of permitted operating cycles at rated operating curfent Ir,
point P2 by the maximum number of operating cycles at rated fault tripping current Isc. The asso our
values can be configured.

100000

50000

20000

10000

5000

- O
D

2000 fot

1000

Number of Make-Break Operations n —»

500 — Ha

200 it
P2

L S i

20

! 1]
10 !
01 0.2 T\‘O 5 10 20 50 100

Interrupted Current [kA] —>

Figure 2-74 @ operating cycles for the 2P procedure
re

illustrates a double-log diagram, the straight line between P1 and P2 can be expressed by the
follgwi tial function:

the number of operating cycles, b the operating cycles at I, = 1A, I, the tripping current, and m the
directional coefficient.

The general line equation for the double-logarithmic representation can be derived from the exponential func-
tion and leads to the coefficients b and m.
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o Note

l Since a directional coefficient of m < -4 is technically irrelevant, but could theoretically be the result of incorreo
settings, it is limited to -4. If a coefficient is smaller than -4, the exponential function in the operating cycl
diagram is deactivated. The maximum number of operating cycles with Isc (263 OP.CYCLES Isc)is u@
instead as the calculation result for the current number of operating cycles, see Figure 2-75.
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Figure 2-75 Value limitatioh of directional coefficient

If the current%@cribed in the Section ,General” grants the phase-selective logic release, the present

perat ycles is calculated based on the tripping currents determined when the CB operating time
elapsed. They are set off against the remaining lifetime allowing the present statistic values to
e evaluation to be started using the specified threshold. If one of the new values lies above
the threshold,the message ,,Thresh.R.Endu.<“ is generated.

Three additional phase-selective statistic values are provided to determine the portion of purely mechanical
ips among the results of the remaining lifetime (e.g. for phase A: ,mechan.TRIP A=%). They act as counters
ich count only the trips whose tripping currents are below the value of the current criterion.
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I2t-Procedure

During the I%t-procedure the squared fault current integral occurring per trip is added up phase-selectively. The
integral is derived from the squared instantaneous values of the currents occurring during arc time of the circuit
breaker. This results in:

T CB arc = (parameter 266 T 52 BREAKTIME) — (parameter 267 T 52 OPENING).

The three sums of the calculated integrals are represented as statistic values referred to the squared device
nominal current (1,,,m?)- As with the other procedures, a threshold logically combines the three sums via an OR
operation and evaluates them.

The calculated squared tripping currrent integrals are added to the existing statistic values/Subsequently,
threshold comparison is started using threshold ,,=I"2t>*“, and the new statistic valtes are output. If one of
the values lies above the threshold, the message ,, Thresh. ZI"*2t>“ is generated.

Commissioning

Usually, no measures are required for commissioning. However, shodildthe protection device be exchanged
(e.g. old circuit breaker and a new protection device), the initial values of the respective limit or statistical values
must be determined via the switching statistics of the respectivegiteuit ireaker.

2.17.2.3 Motor Statistics

General

There are two different types of statistical motor datas
« Operational information and
« startup information.

The statistical operational information‘eentains the

 total number of motor startups

« total number of the motor opefating,hours (including startup conditions)
* total number of motor shutdown hodrs

For every motor startup
e the duration
 the startup curtent

Motor Operation Information

The motor gperation statistic is newly calculated in a 600 ms cycle. In the statistics buffer, its image is de-
creased to'asesolution of one hour.

Motor Startdp Information

The metor startup current is displayed as a primary value. The measurement of this statistical value is initiated
upon energization of the motor. This is recognized as soon as the threshold value of the circuit breaker position
detection (parameter 212 BkrClosed I MIN)is exceeded in at least one phase. A requirement for this is that
all three phase currents were previously below the configured threshold value.

The end of the startup time measurement is triggered as soon as the largest of the three phase currents un-
dershoots the startup current as set in parameter 1107 I MOTOR START for at least 300 ms.

If the motor startup current (parameter 1107 I MOTOR START) is not exceeded after energization detection
or if the current falls below the motor startup current within 500 ms after energization detection, then this is not
considered being a motor startup. No statistic is created.
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2.17.2.4 Setting Notes

Reading/Setting/Resetting Counters

The SIPROTEC 4 System Description provides a description of how to read out the statistical counters via the
device front panel or DIGSI. Setting or resetting of these statistical counters takes place under the menu it€m
MESSAGES —> STATISTICS by overwriting the counter values displayed.

Circuit Breaker Maintenance

Under address 172 52 B.WEAR MONIT one of the alternatives XI* procedure, 2P procedute, It procedure or
Disabled can be set. All parameters relevant to this function are available at parameterbloek P.System
Data 1 (see Section2.1.3).

The following setting values are important input values the subfunctions require in otdert@ operate correctly:

The CB Tripping Time is a characteristic value provided by the manufacturer. It covers the entire tripping
process from the trip command (applying auxiliary power to the trip element of the, circuit breaker) up to arc
extinction in all poles. The time is set at address 266 T 52 BREAKTIME.

The CB Operating Time T 52 OPENING is equally a characteristic value ©fthe circuit breaker. It covers the
time span between the trip command (applying auxiliary power to the trip.element of the circuit breaker) and
separation of CB contacts in all poles. It is entered at address 267F 52, OPENING.

The following diagram illustrates the relationship between these, CBtimes.

Time ———»

A
c
o
5
(@] — —
e i Sammnin)
TRIP
command
. ) Arcing
- Operating Time - Time
l4———  Tripping Time -
Aux. power to trip Instant of contact Instant of arc
element separation extinction

Eigure 2-76 lllustration of the CB times

Current flow monitoring 212 BkrClosed I MIN, which some protective functions rely upon to detect a closed
CB, is used as the current zero criterion. It should be set with respect to the actually used device functions (see
also margin heading ,Current Flow Monitoring (CB)" in Section 2.1.3.2.
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¥ | Procedure

Being the basic function of summation current formation, the ZI-procedure is always active and does not
require any additional settings. This is irrespective of the configuration in address 172 52 B.WEAR MONIT)
This method does not offer integrated threshold evaluation. The latter could, however, be impleménted_using
CFC.

Y I* Procedure

Parameter 172 52 B.WEAR MONIT can be set to activate the ZI* procedure. In ordegto facilitate evaluating
the sum of all tripping current powers, the values are referred to the involuted CB ratedépetational current.
This value is indicated in the CB data at address 260 Ir-52 in the P.System Data 1aand can be setas
primary value. This reference allows the threshold of the ZI* procedure to correspénd toithe maximum number
of make-break operations. For a circuit breaker, whose contacts have not yet been/worf, the maximum number
of make-break operations can be entered directly as threshold. The exponehtforthe involution of the rated op-
erational current and of the tripping currents is set at address 264 Ix EXPONENT: To meet different customer
requirements, this exponent 264Ix EXPONENT can be increased from,1 . O4(défault setting = 2. 0) to 3. 0.

For the procedure to operate correctly, the time response of the circditbreaker must be specified in parameters
266 T 52 BREAKTIME and 267 T 52 OPENING.

The summated values can be interpreted as the number @fitripping operations at rated operational current of
the CB. They are displayed in the statistical values without'unit)and with two decimal places.

2P-Procedure

Parameter 172 52 B.WEAR MONIT can be set toactivatethe 2P procedure. An operating cycles diagram (see
sample diagram in the functional description ofghe 2R,procedure), provided by the manufacturer, shows the
relationship of make-break operations and tripping‘eurrent. The two vertices of this characteristic in a double
logarithmic scale are decisive for the settiig of addresses260 to 263:

Point P1 is determined by the numbegof permitted make-break operations (parameter 261 OP.CYCLES AT
Ir) for rated operational current Ir{parameter 260 Ir-52)

Point P2 is determined by the maxXimum number of make-break operations (parameter 263 OP.CYCLES Isc)
for rated fault tripping current Is¢ (parameter 262 Isc-52).

For the procedure to operaté correctly, the time response of the circuit breaker must be specified in parameters
266T 52 BREAKTIME and267T/ 52 OPENING.

I2t-Procedure

The I2t-procedure is activated via configuration parameter 172 52 B.WEAR MONIT. The square fault current
integrals are referred 0 the squared device nominal current. For purposes of determining the arc time, the
device must’beinformed of the CB tripping time T 52 BREAKTIME as well as the CB opening time T 52
OPENZNG of.the circuit breaker. For recognition of the last zero crossing (arc deletion) of the currents after trip-
ping; the J€urrent-zero“ Criterion is required.
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2.17.2.5 Information List

No. Information Type of In- Comments
formation
- #of TRIPs= PMV Number of TRIPs=
409 >BLOCK Op Count SP >BLOCK Op Counter
1020 Op.Hours= VI Counter of operating hours
1021 Yla = \ Accumulation of interrupted current Ph A
1022 Xlb = VI Accumulation of interrupted current Ph B
1023 le = VI Accumulation of interrupted current Ph C
2896 79 #Closel./3p= \'! No. of 1st AR-cycle CLOSE comm
2898 79 #Close2./3p= VI No. of higher AR-cycle CLOSE cp 3p
10027 StartDurationl VI Startup Duration 1
10028 StartupCurrentl Vi Startup Current 1
10030 Nr.of Mot.Start Vi Total Number of Motor Sta
10031 Motor Run.Time \ i
10032 Motor Stop.Time VI
10033 Perc.Run.Time VI
10037 StartDuration2 VI Startup D
10038 StartupCurrent2 Vi
10040 StartDuration3 \ Startup Di
10041 StartupCurrent3 VI Startup
10043 StartDuration4 VI St
10044 StartupCurrent4 Vi rent 4
10046 StartDuration5 \ uration 5
10047 StartupCurrent5 VI tartup Current 5
16001 2N A= \'! m Current Exponentiation Ph A to Irx
16002 M B= VI um Current Exponentiation Ph B to Ir"x
16003 ZInx C= VI Sum Current Exponentiation Ph C to Ir'*x
16006 Resid.Endu. A= Residual Endurance Phase A
16007 Resid.Endu. B= Residual Endurance Phase B
16008 Resid.Endu. C= Residual Endurance Phase C
16011 mechan. TRIP A= Number of mechanical Trips Phase A
16012 mechan.TRIP B= Number of mechanical Trips Phase B
16013 mechan.TRIP C= ‘ ’ \ Number of mechanical Trips Phase C
16014 N2t A= VI Sum Squared Current Integral Phase A
16015 N2t B= VI Sum Squared Current Integral Phase B
16016 ZInN2t C= VI Sum Squared Current Integral Phase C
L 4
226 SIPROTEC, 7SJ61, Manual

C53000-G1140-C210-1, Release date 02.2008




Functions

2.17.3 Measurement

2.17 Auxiliary Functions

A series of measured values and the values derived from them are constantly available for call up o @

for data transfer.

Applications

 Information on the actual status of the system
« Conversion of secondary values to primary values and percentages

Prerequisites

values.

A precondition for correctly displaying the primary and percentage valu
nominal values for the transformers and the protected equipment as
ground path when configuring the device. The following table sho e f

O

L 4

N

Except for secondary values, the device is able to indicate the primary values a%tages of the measured

is CO
T

conversion from secondary values into primary values and perc

2.17.3.1 Display of Measured Values

lete and correct entry of the
ent transformer ratios in the
ulas which are the basis for the

Table 2-16 Conversion formulae between sec es and primary/percentage values
Measured Values | Second- Primary %
ary
Las les I lsec IN-CT PRIM lprim
ETRP) IN-CTSEC  *® FullScaleCurr.
In=3"lg IN sec IN CT PRIM ° lerim
(calculated) INCT SEC FullScaleCurr.
IN=measuredvaIue In sec IN CT PRIM> INprim
of I input INCT FullScaleCurr.
Ins Ins sec. IN TN seo INs prim
INCT FullScaleCurr.
Table 2-17 n the conversion formulae
Para Address Parameter Address
CT PRIM 204 Ignd-CT PRIM 217
CT 205 Ignd-CT SEC 218
FullScaleCurr. 1102
L 4
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Depending on the type of device ordered and the device connections, some of the operating measured values
listed below may not be available. The ground current | is either measured directly or calculated from the con-
ductor currents. O

3-1, with 3lg  =(a+1g+ 1) :

IN = | = setting 0217 or 0218
7 gnd-CT
Ignd -CT (CT) CT = setting 0204 or 0205)
4

In addition, the following may be available: x%

¢ 0/O 1, thermal measured value of overload protection value for stator in % of tm ting overtem-
perature

* O/O i, thermal measured value of restart inhibit (rotor winding)
* O Restart FeStarting limit of restart inhibit
*  Tgreclose tOtal time, before the motor can be restarted Q

* Ogyp; 10 Ogrp 12 temperature values at the RTD-boxes.

The operational measured values are also calculated during a running fau values are updated in intervals
of>0.3sand<1s.

2.17.3.2 Transfer of Measured Values \
Measured values can be transferred via the interfaces t(%%tral control and storage unit.
The measuring range in which these values are transmi pend on the protocol and, if necessary, addition-
al settings.

Protocol
IEC 60870-5-103 |0 to 240 % of the mea
IEC 61850 The primary oper; asured values are transmitted.

smittable measuring range, format
lue.

PROFIBUS, The u rmat'of the measured values on the device side is at first automatically gen-
Modbus, DNP 3.0 |era ns of the selected nominal current value within the system data.
unit format can be determined in DIGSI or at the device via Menu Opera-
tional Values.
r can select via DIGSI which operational measured values (primary, secondary
ercentage) must be transmitted.

The measured values are always transmitted as 16-bit values including sign (range +

768). The user can define the scaling of the operational measured value to be trans-
mitted. This will result in the respective transmittable measuring range.
For further details, please refer to the descriptions and protocol profiles.
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2.17.3.3 Information List

2.17 Auxiliary Functions

No. Information Type of In- Comments
formation
601 la = MV la Q
602 b = MV Ib
603 Ilc = MV Ic S
604 In = MV In
605 11 = MV 11 (positive sequence)
606 2 = MV 12 (negative sequence)
661 ® REST. = MV Threshold of Restart Inhibit N
805 ® Rotor MV Temperature of Rotor
807 ®/@trip MV Thermal Overload
809 T reclose= MV dlocking
830 INs = MV
831 3lo= MV
1068 ORTD1= MV
1069 ®RTD2= MV
1070 ®RTD3= MV
1071 ®ORTD4= MV
1072 ®RTD5= MV
1073 ®ORTD6 = MV
1074 ORTD7= MV
1075 O RTD 8= MV perature of RTD 8
1076 ®RTD9= mperature of RTD 9
1077 ® RTD10 = Temperature of RTD10
1078 ® RTD11 = Temperature of RTD11
1079 ® RTD12 = Temperature of RTD12
16032 In2 = In2

L 4

Q
o
&

L 4
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2.17.4 Average Measurements

The long-term averages are calculated and output by the 7SJ61. O

2.17.4.1 Description O

Long-Term Averages ¢
The long-term averages of the three phase currents I,, and the positive sequence com e% the three
phase currents are calculated within a set period of time and indicated in primary valu;sj.\

For the long-term average values mentioned above, the length of the time window fof av, ing and the fre-

guency with which it is updated can be set. 0
2.17.4.2 Setting Notes Q

Average Calculation

ith'parameter 8301 DMD Intervalin
NT{The'first number specifies the averaging
f updates within the time window. 15

all measured values with a window of 15

The selection of the time period for measured value averaging is
the corresponding setting group from A to D under MEASU
time window in minutes while the second number gives the fri
Min., 3 Subs, for example, means: Time average is generate
minutes. The output is updated every 15/3 = 5 minutes.

With address 8302 DMD Sync.Time, the starting ting
determined. This setting specifies if the window should
(15 After Hour) or 30 minutes / 45 minutes

pr theyaveraging window set under address 8301 is
on the hour (On The Hour) or 15 minutes later
exhour (30 After Hour, 45 After Hour).

If the settings for averaging are changed, th
results for the average calculation are onl

measured values stored in the buffer are deleted, and new
e after the set time period has passed.

2.17.4.3 Settings
¢

Addr. Parameter tting,Options Default Setting Comments

8301 DMD Interval in.; %, Sub 60 Min., 1 Sub Demand Calculation Intervals
Subs
15 .,15 Subs
., 1 Sub
0 Min., 1 Sub
0 Min.,10 Subs
5 Min., 5 Subs

8302 DMD ‘@' e On The Hour On The Hour Demand Synchronization Time

15 After Hour
30 After Hour
45 After Hour
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2.17.4.4 Information List

No. Information Type of In- Comments
formation
833 11 dmd= MV I1 (positive sequence) Demand
963 la dmd= MV | A demand
964 Ib dmd= MV | B demand
965 Ic dmd= MV | C demand
2.17.5 Min/Max Measurement Setup

Minimum and maximum values are calculated by the 7SJ61. Time and date ofithe'last update of the values can
also be read out.

2.17.5.1 Description

Minimum and Maximum Values

The minimum and maximum values of the three phase,ctirreqits |, Ig, I, the positive sequence components
I, and the thermal measured value of overload protégtion @@+, are calculated as primary values including the
date and time they were last updated.

The minimum and maximum values of the long-termimean values listed in the previous section are also calcu-
lated.

The min/max values can be reset via pinaryinputsfvia DIGSI or via the integrated control panel at any time. In
addition, the reset can also take placeycyelically, beginning with a pre-selected point in time.

2.17.5.2 Setting Notes

Minimum and Maximum Values

The tracking of minimum andynaximum values can be reset automatically at a programmable point in time. To
select this featurefaddress 8311 MinMax cycRESET should be setto YES. The point in time when reset is to
take place (the minutewef 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 theytime of the setting procedure (in days), is entered at address 8314 MinMaxRES.START.

2.17.5.3 Sgttings

Addr. Rarameter Setting Options Default Setting Comments
8311 MinMax cycRESET NO YES Automatic Cyclic Reset Function
YES
8312 MiMa RESET TIME 0 .. 1439 min 0 min MinMax Reset Timer
8318 MiMa RESETCYCLE |1 .. 365 Days 7 Days MinMax Reset Cycle Period
8314 MinMaxRES.START 1.. 365 Days 1 Days MinMax Start Reset Cycle in
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2.17.5.4 Information List

No. Information Type of In- Comments
formation

- ResMinMax IntSP_Ev Reset Minimum and Maximum counter

395 >| MinMax Reset SP >| MIN/MAX Buffer Reset

396 >|1 MiMaReset SP >|1 MIN/MAX Buffer Reset

403 >ldmd MiMaReset SP >ldmd MIN/MAX Buffer Reset

412 > 0 MiMa Reset SP >Theta MIN/MAX Buffer Reset

837 IAdmdMin MVT I A Demand Minimum

838 IAdmdMax MVT I A Demand Maximum

839 IBdmdMin MVT | B Demand Minimum

840 IBdmdMax MVT | B Demand Maximum

841 ICdmdMin MVT | C Demand Minimum

842 ICdmdMax MVT I C Demand Maximum

843 11dmdMin MVT I1 (positive sequence) Demand Minimum

844 11dmdMax MVT I1 (positive sequence) Demand Maximum

851 la Min= MVT la Min

852 la Max= MVT la Max

853 Ib Min= MVT Ib Min

854 Ib Max= MVT Ib Max

855 Ic Min= MVT Ic Min

856 Ic Max= MVT Ic Max

857 11 Min= MVT 11 (positive’sequence) Minimum

858 11 Max= MVT |2 (positive sequence) Maximum

1058 ®/0TrpMax= MVT Overload Meter Max

1059 ®/6TrpMin= MVT Qverload Meter Min

2.17.6 Set Points for Measured Malues
SIPROTEC devices facilitate thie setting of limit values for any measured or metered values. Should any of
these setpoints be reached, exeeeded or undershot during operation, the device issues a warning which is in-
dicated in the form of an operational message. This message can be configured to LEDs and/or binary outputs,
transferred via the portsf@and intefconnected in DIGSI CFC. In addition you can use DIGSI CFC to configure set
points for further measured and metered values and allocate these via the DIGSI device matrix. In contrast to
the actual protectiomfinctions the limit value monitoring function operates in the background; therefore it may
not pick up if sneasured values are changed spontaneously in the event of a fault and if protection functions are
picked up.As amessage is only issued upon multiple exceeding of the limit values, such limit value monitoring
does notfreactyas fast as the trip signals of protection functions.

Applications

232

« This monitoring program works with multiple measurement repetitions and lower priority than the protection
functiofis. For that reason, in the event of a fault it may not respond to fast measured value changes before
protection functions are started and tripped. This monitoring program is not suitable for blocking protection

functions.
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2.17.6.1 Description

Limit Value Monitoring O

Ex works, the following individual limit value levels are configured: ( ’
< |Admd>: Exceeding a preset maximum average value in Phase A.
» |Bdmd>: Exceeding a preset maximum average value in Phase B.

* |Cdmd>: Exceeding a preset maximum average value in Phase C. *
« |1dmd>: Exceeding a preset maximum average positive sequence current. %
* |IL<: Falling below a preset current in any phase. \
2.17.6.2 Setting Notes 0@
Setpoints for Measured Values
Setting is performed in the DIGSI Configuration Matrix under Setti “Masking 1/O (Configuration Matrix).
Set the filter "Measured and Metered Values Only" and select the iguration group "Setpoints (LV)". Here,
default settings may be changed or new setpoints define
Settings must be applied in percent and usually refe lues of the device.
2.17.6.3 Information List K\
No. Information Type.of In- Comments
f ion
- | Admd> I A dmd>
- | Bdmd> | B dmd>
- | Cdmd> | C dmd>
- 11dmd> [1dmd>
- 37-1 37-1 under current
273 SP. 1 A dmd> ¢ ouT Set Point Phase A dmd>
274 SP. | B dmd> ouT Set Point Phase B dmd>
275 SP. |1 C dmd> ouT Set Point Phase C dmd>
276 SP. 11dmd> ouT Set Point positive sequence 11dmd>
284 SP. 37-1 alarm ‘ ’ ouT Set Point 37-1 Undercurrent alarm
L 4
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2.17.7 Set Points for Statistic

2.17.7.1 Description O

For the statistical counters, limit values may be entered and a message is generated as soon as they areO
reached. The message can be allocated to both output relays and LEDs.

L 4
2.17.7.2 Setting Notes \%
Setpoints for statistics counters @

Setpoints for the statistic counter are entered in the DIGSI® menu item Annuncia atistic into the
submenu Setpoints for Statistic. Double-click to display the corresponding c nts nother window. By
overwriting the previous value you can change the settings (please refer to t C® 4 System Descrip-
tion).
2.17.7.3 Information List
No. Information Type of In- Comments
formation
- OpHour> Lv reater than
272 SP. Op Hours> ouT Di rating Hours
16004 21N> Lv Sum Current Exponentiation
16005 Threshold ZI"x> ouT shold Sum Curr. Exponent. exceeded
16009 Resid.Endu. < LV (Lower Threshold of CB Residual Endurance
16010 Thresh.R.Endu.< ouT Dropped below Threshold CB Res.Endurance
16017 TNt Lv Threshold Sum Squared Current Integral
16018 Thresh. ZI"2t> o] Threshold Sum Squa. Curr. Int. exceeded
L 4 \
L 4
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2.17.8 Commissioning Aids

Device data sent to a central or master computer system during test mode or commissioning can be influenced.
There are tools for testing the system interface and the binary inputs and outputs of the device.

Applications
¢ Test Mode

» Commissioning

Prerequisites
The following applies to the utilization of the commissioning aids as described below:
The device must be equipped with an interface.

The device has to be connected to a control center.

2.17.8.1 Description

Test Messages to the SCADA Interface during Test Operation

If the device is connected to a central or main computersystem'via the SCADA interface, then the information
that is transmitted can be influenced.

Depending on the type of protocol, all messages andymeasured values transferred to the central control system
can be identified with an added message "test'Operation”-bit while the device is being tested on site (test
mode). This identification prevents the messages fram being incorrectly interpreted as resulting from an actual
power system disturbance or event. AS angtheroption, all messages and measured values normally trans-
ferred via the system interface can beyblocked during the testing ("block data transmission").

Data transmission block can be accomplished by controlling binary inputs, by using the operating panel on the
device, or with a PC and DIGSI yia'the operator interface.

The SIPROTEC 4 System Manual(describes in detail how to activate and deactivate test mode and blocked
data transmission.

Checking the System Interface

If the device featurés‘asystem interface and uses it to communicate with the control center, the DIGSI device
operation can bé used,to test if messages are transmitted correctly.

A dialog boxgsshowssthe display texts of all messages which were allocated to the system interface in the con-
figuration matrix. Ih another column of the dialog box you can specify a value for the messages you intend to
test (e.gnONIOEF). After having entered password no. 6 (for hardware test menus) a message can be gener-
atéd. The camesponding message is issued and can be read out either from the event log of the SIPROTEC 4
devicé or fram the substation control system.

The precedure is described in detail in Chapter "Mounting and Commissioning".
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Checking the Binary Inputs and Outputs

The binary inputs, outputs, and LEDs of a SIPROTEC 4 device can be individually and precisely controlled i
DIGSI. This feature can be used, for example, to verify control wiring from the device to substation equipme
(operational checks), during start-up.

A dialog box shows all binary inputs and outputs as well as LEDs of the device with their present status.
operating equipment, commands, or messages that are configured (masked) to the hardware components are
also displayed. After having entered password no. 6 (for hardware test menus), it is possible to switch to the
opposite status in another column of the dialog box. Thus, you can energize every single output relay to&weck
the wiring between protected device and the system without having to create the alarm allocate it.

The procedure is described in detail in Chapter "Mounting and Commissioning". \

Creating Oscillographic Recordings for Tests

ility of the protection
formation on the be-

During commissioning, energization sequences should be carried out to check the st
also during closing operations. Oscillographic event recordings contain the
havior of the protection.

Along with the capability of storing fault recordings via pickup of the pro tion, the 7SJ61 also has the
capability of capturing the same data when commands are given to th ia the service program DIGSI,
the serial interface, or a binary input. For the latter, event ,,>Trig e. . “ must be allocated to a binary
input. Triggering for the oscillographic recording then occurs, for in via the binary input when the pro-

tection object is energized.

An oscillographic recording that is triggered externally (th t a protective element pickup) are pro-
cessed by the device as a normal oscillographic record. eac cillographic record a fault record is created

which is given its individual number to ensure that assi can be made properly. However, these oscillo-
graphic recordings are not displayed in the fault log bu he display as they are no network fault events.
The procedure is described in detail in Cha| un and Commissioning".

L 4
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2.17.9

2.17 Auxiliary Functions

Web Monitor

The Web Monitor facilitates the display of parameters, data and measuring values for SIPROTEC 4 devices
during installation or during operation. It uses Internet technology for this purpose. The display is gfféctedsby
means of a Web browser, e.g. the Internet Explorer.

The SIPROTEC Web Monitor provides a variety of comprehensive device functions, other available functions
are device-specific. For the 7SJ61 a phase diagram is implemented as specific function. Apart from general
information regarding installation, this manual provides a description of specific functions of the SIPROTEC
Web Monitor for 7SJ61 only. The general functions are described in the Help file of the DIGSI-CD (as from
DIGSI V4.60).

Prerequisites

2.179.1

The Web Monitor runs on the operator PC and requires only standard softwate. The following software pro-
grams / operating systems must be installed:

Operating system: Microsoft Windows XP, Microsoft Windows 2000,(Micrasoft Windows NT, Microsoft
Windows ME, Microsoft Windows 98

Internet browser: Netscape Communicator Version 4.7, Netscape Lommunicator as from Version 6.x or Mi-
crosoft Internet Explorer as from Version 5.0. Java must be'installed@nd activated.

Long-distance data transmission network: The requirgd,software component is included in Microsoft Windows
XP, Microsoft Windows 2000, Microsoft Windows NT and,Windows 98. This component is only required if the
device is connected via a serial interface.

Network adapter: The required software componént.is included in Microsoft Windows XP, Microsoft Windows
2000, Microsoft Windows NT and Windows 98¢This camponent is only required if the device is connected via
a serial interface (possible for devices with EN 100 interface).

General

During the commissioning phasg, the'device configuration created in the devices must be verified and their
functions be checked. The Web,Manitar provides support during the basic and clear determination and display-
ing of important measuring paluest

Discrepancies in the wiringyor the configuration can be quickly found and solved.

To run the Web Menitor;ia link from the operator PC to the protection device via its front and rear operator in-
terface (service intérfage), iS necessary. This can be done directly via the 9-pole DIGSI cable by means of an
existing long-distance data connection. Remote access via a modem is also possible. An Internet browser must
be installed on the, operator PC (see paragraph on system requirements). DIGSI 4 is usually also installed on
the operatof PC!

Please‘nete thatit must be ensured that DIGSI 4 and the Web Monitor do not use the same operator interface
atthe samettime. A simultaneous serial access would lead to data collisions. This means that either DIGSI 4
OR the Web-Monitor can use a device interface. Before the Web Monitor is started, DIGSI 4 must be exited or
at least thie settings and allocations in DIGSI 4 must have been finalized. It is possible to simultaneously
operate’DIGSI 4 at the front operator interface via a COM port of the operator PC and the Web Monitor at the
rear operating interface via another COM port of the operating PC.
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The Web Monitor consists of HTML pages and the Java-Applets contained therein, which are stored in the
7SJ61 SIPROTEC 4 device in EEPROM. It forms an integral part of the SIPROTEC 4 device firmware and
therefore does not need not be installed separately. All that needs to be created on the operator PC is a lon
distance data transmission network used for selection and communication. After the link has been succes

established through the data transmission network, the browser is started and the TCP-IP address of the pro-
tection device is entered. The server address of the device, which is its homepage address, is transmitte!

the browser and displayed as an HTML page. This TCP-IP address is set at the front and service interface
using DIGSI 4, or directly on the device using the integrated operator interface.

L 4
Note %
It is only possible to monitor this process. Control of the process through the data transmission linK'is only pos-

sible after a control feature has been set up and established. A parameter can be m r directly on
the device or with DIGSI 4 in such manner that the device control feature contained in t b Monitor also
permits the input of numerical values. Thereafter, the Web Monitor parameters ca ied which are nor-

mally set only directly on the device, because passwords can now be entered f th yboard.

2.17.9.2 Functions

Basic Functionality

238

Basic functionality means the functions that are generally% i.e. not device-dependent.

These comprise:
« Device Control

+ Messages

» Fault Records

* Measurement Overview

« Diagnostics \

« Device File System @

« CFC

A description of these functio%'\wj in the Online Help of DIGSI as from Version V4.60.
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SIPROTEC® 4 [ sIEMENS ] . f::i?JJsEﬁ
Device Control

3 Messages
Event Log
Trip Log
Earth Log
Spontaneous Log
Fault Records

3 Measurement Ovensiew
Primary Values
Secondary Values
Percent Values
Min-Max-Values
Con

® 8.8R
i 8,88
A 8.8A

MA
MR
MR

Infarmation

Dewice: 78J611
Overcurent Protestion

MLFB: 7 SJ61124EB00ZRE T ee
BF-Nr.: 0701058848

Host is: 102 168.1.1

Connect
Wersion: V02 03.04 / 25 May 2007
Ve rsion: V04.70.12

Figure 2-77  Web Monitor - Default display

The above figure of the device operation view sho devige connected through the data transmission link
with its control (keyboard) and display elements ( lay, s, inscriptions). The device can be operated with
the keys shown in the display in the same way, the sealed keypad on the device.

It is recommended to block the control via th nitor. This can also be achieved by setting "Read Only"-
access for the interface via which the AW 0 accesses the device. This parameter can be accessed in
DIGSI via "Interfaces - Operator Inte @ Device" (for access via serial interface) or via "Interfaces - Ether-
net on Device" (for access via the"Ethe interface, see the following figure).

>
O
N

O
Q>®

L 4
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Interface Settings : ﬁl
Serial port on PC: | VD Addresses | Dperator Interface  Ethemet on device | Ethemet on PC | O
192 . 168 . 1 . 1 These parameters are taken O
IP address: I from the DIGSI Manager
. 255 . 255 . 2855 . D [Obiject properties >
S I Communications). o
Standard gateway: ] 0.0 .0 .0

Link layer: | Ethernet =~

—Access authorization at interface for

V¥ | Customize ¥ Test and diagnostics

%
o
<

‘Web monitor gccess: Reading
MNo access

. . : Full access
—|dle state of fiber optic connection—————{ Chanain

| Light ON  Light OF&

[ ok | [oiEsis Device | Abbrechen Hife |
Figure 2-78  Setting the Web Monitor Ktion for acces via Ethernet interface

As an example for the basic functionality, 9 re below shows messages of the event log of the device in
the form of a list. These messages displayed with their short text stored in the device.
L 4

Q
&
&

L 4
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SIPROTEC® 4

Device Control
3 Messages
Event Loy
Trip Loy
Earth Log

=
o

Indication

Cause ¥alue Source

Rotation LIL2L3
Reset Device
Initial Start
Device 0K

0fC Phase ACT
0fC Earth ACT
Protictive

SP. I<

Com. Issued=hutoLocal
Com. Issued=RutoLocal
Com. Issued=hutoLocal
Com. Issued=RutoLocal
Com. Issued=hutoLocal
Com. Issued=RutoLocal
V0 unbekannt

Com. Issued=RutoLocal

2.17 Auxiliary Functions

FEEEEEEEE

Spontaneous Log
Fault Records

=3 Measurement Overview
Primary VYalues

Clock SyncError Com. Issued=hutoLocal

Secondary Values
Percent Values
Min-Max-Values
Count Values

Information

Device: 7SJE11

Owercurnent Protection

WLFB: TSJ51124EBOO03RET

BF-Nr.: 0701062845 =
Connect

Version: VOZ.03.04 /25 hay 2007

Fu-Version: Wi, 70.10

Figure 2-79  Web Monitor — examples for operational messages

2.17.9.3 Operating Modes

The Web Monitor works in the following oper
device:

Direct Serial Connection Q
Direct connection of the front operatorimterface or the rear service interface of the device with the serial inter-

face of the operator PC. For this%- in cable must be used that is supplied as an accessory with DIGSI.

s between the operator PC and the SIPROTEC 4

Optional Connection via Modem.

Serial connection of th N ice interface of the device with a modem in the system. This connection can
be electrically im d via RS232 (over short distance) or via fiber optics. The connection to the system
()

modem is establis T e office or from any other system using a switched line. DIGSI-Remote can also
be carried out u tl nnection. Thus, parameters of a remote device can also be changed during the in-
stallation.

Operation with S@
negtion ofithe rear service interface of the device via a direct optical connection to a star coupler. Connec-
the @perator PC's serial interface to a star coupler. In this way several devices can be operated within

the ; the existing installation can be used for central operation of protection devices.

Operation viagthernet

Connection via an Ethernet interface. This type of connection requires an EN100 communication module inside
the device and a connection of that module to a local network.
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For more information of the basic functionality, the installation and the operating system-specific configuratio
please refer to the Web-Monitor online help provided on the DIGSI CD.

Access Regulations for Web Monitor O

The access rights for the Web Monitor are assigned with DIGSI via the Interfaces entry. It is recommended to
assigne the Read only authority there; it is then not possible to deleted the event list via the Web Monit@r nor
to issue a command or to reset a stored LED. If the Full access is assigned, all these operating actions are
also possible via the Web Monitor.

Note

2.17.9.4

242

No access has no effect yet, i.e. the user also has full access in this case. See$ on that.
Display Example Q

With the help of the Web Monitor, a clear representation of the mo
can be achieved. The measurement values can be called vi
mation appears (see Figure 2-80).

measurement data of the device
jon bar. A list with the desired infor-

[¢]

SIPROTEC® 4

Device Control
3 Messages
Event Log
Trip Log
Earth Log
Spontaneous Log
Fault Records
3 Measurement Ovensiew
Primary Values
Secondary Values
Percent Values
Min-Max-Values
Count Values
Information

Device: 75611

Cwercument Protection

MLFE: 7 561 124EB00ZRE Tormsreneeeess
BF-Nr.: 0701059845

Host iz182.168.1.1

Connsct

Wersion: V02.03.04/ 25 May 2007
FUl-Wersion: ¥04.70.10

Figure 2-80 eb Monitor — examples for measured variables

e curreﬂts and their phase angles derived from the primary and secondary measured values are graphically
layed as phasor diagrams (see Figure 2-81). In addition to phasor diagrams of the measured values, the
rical values as well as frequency and device address are indicated.
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SIPROTEC® 4 =~ og° | O
Count Values =

Set points
Synchronisation-Values
{3 Synchronization tools
Synchronized Value Plar
Synchronoscope
Synchronous Networks
3 Phasor Diagram
Primary
Secondary
3 SIEMENS Internal Diagnos!
Device Diagnostics
System Diagnostics

Infarmation Frequency: 0.00 Hz™f

eeeee 7SIE11
Overcurien it Protection
MLFB: 7 SJ61124EB00ZRE T ee
BF-Nr.: 0701058848
Host is: 102 168.1.1

nnnnn
eeeee W02.03.04 f 25 May 2007
Fil-Wersion w04.70.10

Web-Monitor — example of phasor diagram of the prima asured values

Figure 2-81

The following types of messages can be retrieve ayed with the Web Monitor.
» Operational messages (buffer: event log),

« Fault messages (buffer: trip log),

e Ground fault messages,

* Spontaneous messages.

You can print these lists with the n”'n\nt buffer* button.
2.17.9.5 Setting Notes (b

The parameters for th e@r can be set separately via the device menu (Setup/Options/IP Configura-
tion) or via DIGSI for tl operator interface and for the rear service interface. These are IP addresses
related to the inte ia which communication with the PC and the Web monitor is to be performed.

The IP addresse,

 front operatoriinterface: 192.168.1.1

IPROTEC for the following operations via the

e rear ser terface: 192.168.2.1
If th ic n EN100 module, operation via the system interface is also possible. In this case, the IP
ess i omatically drawn from the system or individually assigned via the station configurator.

h

he 12-digit IP address valid for the browser is set correctly via DIGSI or the device display in the

*k kkk kkk
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2.18 Breaker Control

A control command process is integrated in the SIPROTEC 4 device 7SJ61 to coordinate the operation o O
circuit breakers and other equipment in the power system.

Control commands can originate from four command sources:

» Local operation using the keypad of the device (except for variant without operator panel)

* Operation using DIGSI 4

* Remote operation via network control center or substation controller (e.g. SICAM) %

« Automatic functions (e.g., using a binary input)

s t0 be controlled
st inadvertent
optional interlocking

Switchgear with single and multiple busbars are supported. The number of switchgear;
is, basically, limited by the number of binary inputs and outputs present. High securi
device operations can be ensured if interlocking checks are enabled. A standard s
checks is provided for each command issued to circuit breakers/switchgear.

2.18.1 Control Device

Switchgear can be controlled via the device operator panel, via th ating port using a personal computer
and via the serial port with a link to the substation control e n

» Switchgears with single and double busbars

Prerequisites @
The number of switchgear devices to be OQS limited by the
— binary inputs present \
— binary outputs present @

2.18.1.1 Description ¢

Operation Using the Integrated Op&%el

Using the navigation ke@, <, P, the control menu can be accessed and the switching device to be operated
can be selected. A ntered a password, a new window is displayed in which multiple control actions
(e.g. close, open, l)are available and can be selected using the ¥ and A keys. Thereafter, a query appears
for security. rm the security check has been completed, the ENTER key must be pressed again to

carry outtdhe com d. If this release does not occur within one minute, the process is aborted. Cancellation
via the€sc is possible at any time before the control command is issued.

Operation using DIGSI

Applications K\

Switchgear devices can be controlled via the operator control interface with a PC using the DIGSI operating
gram. The procedure to do so is described in the SIPROTEC 4 System Description (Control of Switchgear).
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Operation Using the System Interface

Control of switching devices can be performed via the serial system interface and a connection to thes -
gear control and protection system. It is therefore required to ensure that the required peripherals ph

exist in the device and in the power system. Furthermore, certain settings for the serial interface i e
need to be carried out (see SIPROTEC 4 System Description).
2.18.1.2 Information List 4
No. Information Type of In- Com S
formation

- 52Breaker CF_D12 52 Breaker

- 52Breaker DP 52 Breaker

- Disc.Swit. CF_D2 Disconnect Switch

- Disc.Swit. DP Disconnect Switch

- GndSwit. CF_D2 Ground Switch

- GndSwit. DP Ground Switc

- 52 Open IntSP Interlocking:

- 52 Close IntSP

- Disc.Open IntSP isconnect switch Open
- Disc.Close IntSP Int : Disconnect switch Close
- GndSw Open IntSP ing: Ground switch Open

- GndSw Cl. IntSP locking: Ground switch Close

- UnlockDT IntSP U data transmission via Bl

- Q2 Op/Cl | Q2 Open/Close

- Q2 Op/CI Q2 Open/Close

- Q9 Op/CI Q9 Open/Close

- Q9 Op/ClI Q9 Open/Close

- Fan ON/OFF Fan ON/OFF

- Fan ON/OFF Fan ON/OFF

31000 QO OpCnt= QO operationcounter=

31001 Q1 OpCnt= Q1 operationcounter=

31002 Q2 OpCnt= Q2 operationcounter=

31008 Q8 OpCnt= Q8 operationcounter=

31009 Q9 OpCnt= Q9 operationcounter=

L 4
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2.18.2 Types of Commands

In conjunction with the power system control several command types can be distinguished for the device: O

O

L 4

2.18.2.1 Description

Commands to the System

These are all commands that are directly output to the switchgear to change their process ’
« Switching commands for the control of circuit breakers (not synchronized), disconncegtx round elec-

trode,
» Step Commands, e.g. raising and lowering transformer LTCs

« Setpoint commands with configurable time settings, e.g. to control Petersen coils

or to acknowledge changes of state.

Internal / Pseudo Commands Q
They do not directly operate binary outputs. They serve to initiate interw s, simulate changes of state
ess

-dependent objects such as indi-
ess is interrupted. Manually overridden

* Manual overriding commands to manually update information
cations and switching states, e.g. if the communication wi
objects are flagged as such in the information status a

« Tagging commands (for "Setting") for internal object in i alues, e.g. deleting / presetting switching
authority (remote vs. local), parameter set changeov data transmission blockage and metered values.

» Acknowledgment and resetting commands for setting setting internal buffers or data states.

« Information status command to set/reset tl itio nformation status" of a process object, such as:

— Input blocking

— Output Blocking \
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2.18.3 Command Sequence

Safety mechanisms in the command sequence ensure that a command can only be released after a thorough
check of preset criteria has been successfully concluded. Standard Interlocking checks are providedforieach
individual control command. Additionally, user-defined interlocking conditions can be programmed separately
for each command. The actual execution of the command is also monitored afterwards. The overall'é@mmand
task procedure is described in brief in the following list:

2.18.3.1 Description

Check Sequence

Please observe the following:

« Command Entry, e.g. using the keypad on the local user interface of the device

Check Password — Access Rights

Check Switching Mode (interlocking activated/deactivated) — Selection of Deactivated interlocking Rec-
ognition.

» User configurable interlocking checks

Switching Authority

Device Position Check (set vs. actual compatison)

Interlocking, Zone Controlled (logic using CEC)

System Interlocking (centrally, using SCADA system or substation controller)
Double Operation (interlocking against parallel switching operation)

Protection Blocking (blocking éfiswit¢hing operations by protective functions).

¢ Fixed Command Checks

Internal Process Time (software,wateh dog which checks the time for processing the control action
between initiation of the cantrol and final close of the relay contact)

Setting Modification in Process (if setting modification is in process, commands are denied or delayed)

Operating equipmentienabled as output (if an operating equipment component was configured, but not
configured to a Kinary input, the command is denied)

Output Block (ifan output block has been programmed for the circuit breaker, and is active at the moment
the command isgrocessed, then the command is denied)

Board HHardwaré Error

Command in Progress (only one command can be processed at a time for one operating equipment,
objeet-related Double Operation Block)

1-of-pscheck (for schemes with multiple assignments, such as relays contact sharing a common terminal
a check is made if a command is already active for this set of output relays).

Monitoring the Command Execution

The following is monitored:

 Interruption of a command because of a Cancel Command

* Runtime Monitor (feedback message monitoring time)
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2.18.4

System Interlocking

System interlocking is executed by the user-defined logic (CFC).

2.18.4.1 Description

System interlocking checks in a SICAM/SIPROTEC 4 system are usually categorized as follows:

« System interlocking relies on the system data base in the substation or central control system.

« Bay interlocking relies on the object data base (feedbacks) of the bay unit.

« Cross-bay interlocking via GOOSE messages directly between bay units and protegtion relays (with
IEC61850: GOOSE information exchange will be accomplished via EN100-modulg)

The extent of the interlocking checks is determined by the configuration of the relayor'more information on
GOOSE, please refer to the SIPROTEC 4 System Description /1/.

Switching objects that require system interlocking in a central control system are‘assigned to a specific param-
eter inside the bay unit (via configuration matrix).

For all commands, operation with interlocking (normal mode) or without interleeking (Interlocking OFF) can be
selected:

« for local commands, by reconfiguration via password prompt,

« for automatic commands, via command processing by CFClusing®on-interlocking detection,

« for local / remote commands, using an additional interlogcking disable command, via Profibus.

Interlocked / Non-interlocked Switching

248

The configurable command checks in the SIPROTEC 4 devices are also called “standard interlocking”. These
checks can be activated via DIGSI (interlocked switching/tagging) or deactivated (non-interlocked).

Deactivated interlock switching means thatithe configured interlocking conditions are not checked in the relay.

Interlocked switching means that all configured terlocking conditions are checked within the command pro-
cessing. If a condition is not fulfilled, the;cammand will be rejected by a message with a minus added to it (e.g.
"CO-"), immediately followed by a mesSsages

The following table shows the passible,types of commands in a switching device and their corresponding mes-
sages. For the device the mesSagesydesignated with *) are displayed in the event logs, for DIGSI they appear
in spontaneous messages.

Typefof Command Control Cause Message
Control issued Switching Cco CO+/—
Manual tagging (positivey/ negative) Manual tagging MT MT+/—
Information state cammand, Input blocking Input blocking ST ST+/-%)
Output Blocking Output blocking ST ST+/-%)
Cancel'eommand Cancel CA CA+/—

The "plus" appearing in the message is a confirmation of the command execution. The command execution
was positive as expected The minus sign means a negative confirmation, the command was rejected. Possible
commandifeedbacks and their causes are dealt with in the SIPROTEC” 4 System Description. The following
figure shows operational indications relating to command execution and operation response information for
successful switching of the circuit breaker.

The check of interlockings can be programmed separately for all switching devices and tags that were set with
a tagging command. Other internal control actions, such as manual entry or cancel are not tested, i.e. carried
out independent of the interlocking.
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EVENT LOG

19.06.01 11:52:05,625
Qo0 CO+ Close

19.06.01 11:52:06,134
Qo FB+ Close

Figure 2-82 Example of an operational annunciation for switching circuit breaker 52 (QO)

Standard Interlocking (fixed programming)

The standard interlockings contain the following fixed programmed tests for each,switehing device, which can
be individually enabled or disabled using parameters:

Device Status Check (set = actual): The switching command is rejected, and an,error indication is displayed
if the circuit breaker is already in the set position. If this check is enabled, theqit works whether interlocking,
e.g. zone controlled, is activated or deactivated.

System Interlocking: To check system interlocking, a local command istsansmitted to the central unit with
Switching Authority = LOCAL. A switching device that is subject to'System interlocking cannot be switched
by DIGSI.

Zone Controlled/Bay Interlocking: Logic links in the devieewhichwere created via CFC are interrogated and
considered during interlocked switching.

Blocked by Protection: A CLOSE-command is rejected asis@on as one of the protective elements in the relay
picks up. The OPEN-command, in contrast, can alwayse executed. Please be aware, activation of thermal
overload protection elements or sensitive groun@ faulg,detection can create and maintain a fault condition
status, and can therefore block CLOSE commands. If the interlocking is removed, consider that, on the other
hand, the restart inhibit for motors will not automatically reject a CLOSE command to the motor. Restarting
would then have to be interlocked in seme'other way. One method would be to use a specific interlocking in
the CFC logic.

Double Operation Block: Parallel switehing operations are interlocked; while one switching operation is
being processed a second one can,be ‘executed.

Switching Authority LOCAL: Aéwitching command of the local control (command with command source
LOCAL) is only allowed if a LOCAL|control is allowed at the device (by configuration).

Switching Authority DIGSI. Switching commands that are issued locally or remotely via DIGSI (command
with command sour€e DIGSI) are only allowed if remote control is admissible for the device (by configura-
tion). If a DIGSI PC gonnects to the device, it deposits here its virtual device (VD) number. Only commands
with this VD (when‘Switching Authority = REMOTE) will be accepted by the device. Remote switching com-
mands will be rejegted.

Switching Authority,REMOTE: A switching control command (command with source of command REMOTE)
is only allowed,if REMOTE control is admissible at the device (by configuration).
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Device with Source of Command | |

LOCAL

') REMOTE
DIGSI

AUTO

Switching Authority
(LOCAL/REMOTE)

Switching Authority DIGSI

Switching Mode LOCAL
(non-interlock.finterlock.)

Switching Mode REMOTE
(non-interlock./interlock.)

Feedback Indication ON/OFF
Protection Blocking
52 Close

52 Open

Switching Authority

— ONIOFF
| * anp | LOCAL

L LOCAL
| Remote
>

L — | DbiGsI

- | AnD [Remote

Non-interlocked Switching
SCHED. = ACT.

Command
Output to

Relay

— Event —
— Status e

') Source REMOTE also includes

S.Q
(LOCAL Command using substaticND
C

REMOTE Command using

Figure 2-83  Standard interlockings

O
Q>®

L 4
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h as SCADA through controller to device.)
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The following figure shows the configuration of the interlocking conditions using DIGSI.

Object properties - Breaker - CF_D12 E

Lock | Times | IEC 103 ]

— System locking and zone control

¥ Check zone contral .
Release OM command: IEontroI Device 52 Cloze j
Release OFF command; IEontmI Device 52 Open j

™ Check substation contraller [only available for Profibus FMSE

| FBeleaze when system locking &N D Zone contol completed

| Beleaze when system locking DR zone contral completed

r— Further locking

. . " Check switchi tharity at ..
¥ Blocking for protection activation (S ST U &

¥ Local commands [device display)
¥ Double operation ~

¥ Bemaote commands
[zystem interface, DIGSI)

r— Unclearable lack

¥ Device status [nominal = actual)

Pazsvard: ISwitchgear password 1

Release OM command: I Mo device interlock signal

Feleaze OFF command: IND device interlock signal

ak. | Aoply |

Figure 2-84  DIGSI dialog box f

o
D

following table.

The configured interlocking cau% on the device display. They are marked by letters explained in the

Table 2-18 Commén s and corresponding messages

Interloc mands Abbrev. Message
L L

Switching authori
System interlocki
Zone controlle
SET=ACT,
Protegtion e

ch direction check)

Wl T N®W
O| T N|W»
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The following figure shows all interlocking conditions (which usually appear in the display of the device) for
three switchgear items with the relevant abbreviations explained in the previous table. All parameterized inter-
locking conditions are indicated. O

Interlocking 01/03 O

Q0 Close/Open S - Z P B
Q1 Close/Open S - Z P B

|Q8 Close/Open S - Z P B|

L 4
Figure 2-85 Example of configured interlocking conditions \%

Enabling Logic via CFC

For the bay interlocking an enabling logic can be structured using the CFC. Via Specific release conditions the
information ,released” or ,bay interlocked" are available (e.g. object ,52 Clo 252 Open“ with the data
values ON / OFF).

Switching Authority @
The interlocking condition "Switching Authority" serves to determin itching authorization. It enables the
user to select the authorized command source. The followi authority zones are defined in the fol-
lowing priority sequence:

+ LOCAL K

» DIGSI
« REMOTE

The object "Switching Authority" serves to int @ or le LOCAL control, but not REMOTE or DIGSI com-
mands. For the 7SJ61 the switching authoritypcan be changed between "REMOTE" and "LOCAL" in the oper-
ator panel after having entered the passx\ means of CFC also via binary input and function key.

The "Switching authority DIGSI" is usedgforjinterlocking and allows commands to be initiated using DIGSI.
Commands are allowed for both remote'a 9 ocal DIGSI connection. When a (local or remote) DIGSI PC logs
on to the device, it enters its Virtual i umber (VD). The device only accepts commands having that VD
(with switching authority = ORE or REMOITE). When the DIGSI PC logs off, the VD is cancelled.

objects "Switching autho&“Swnching authority DIGSI".
Configuration 0
Switching authorit y/n (create appropriate object)

Commands are checked for mﬂ&:e and the device settings, and compared to the information set in the

Switching author | available: y/n (create appropriate object)
Specific itching device) Switching authority LOCAL (check for Local sta-
tus): y/n

-g. switching device) "Switching authority REMOTE (check for
LOCAL, REMOTE, or DIGSI commands): y/n
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Table 2-19 Interlocking logic
Current Switching Command issued from | Command issued from | Command issuedsfrom
Switching Authority DIGSI SCY =L | SC=LOCAL or REMOTE SC=DIGSI

Authority Status —-oca

LOCAL (ON) not logged on not allocated Interlocked 2 Interlocked
- "interlocked, since control |- "DIGSI not logged“on”
LOCAL"

LOCAL (ON) logged on not allocated Interlocked 2 Interlocked 2

- "interlocked, since control
LOCAL"

- "interlocked, since control
LOCA*

REMOTE (OFF)

not logged on

Interlocked ¥
- "interlocked, since
control REMOTE"

not allocated

Interloeked
="DIGSI not logged on"

REMOTE (OFF)

logged on

Interlocked ¥
- "interlocked, because of

DIGSI control"

Interlocked 2 - "inter-
locked, because of,DIGSI

control"

not allocated

D also "allowed" for: "Switching Authority LOCAL (check for Local status): is_not marked
2) also "allowed" for: "Switching authority REMOTE (check for LOCAL, REMOZTEyor DIGSI commands): is not marked
8) SC = Source of command

SC = Auto:

Commands that are derived internally (command pfocessing in the CFC) are not subject to switching authority
and are therefore always "enabled".

Switching Mode

The switching mode determines whéther sélected interlocking conditions will be activated or deactivated at the
time of the switching operation.

The following switching modes (lg€al), arexdefined:
* Local commands (SC=LOCAL)

— interlocked (normal), or

— non-interlocked (de-interlé€ked) switching.

For the 7SJ61 theyswitching authority can be changed between "Interlocked” and "Non-interlocked" in the op-
erator panel by passwerd or by means of CFC also via binary input and function key.

The following switching modes (remote) are defined:

» For remote"or DIGSI commands (SC = LOCAL, REMOTE, or DIGSI)

interlocked, or

— non-interlocked switching. Here, deactivation of interlocking is accomplished via a separate command.

~(For gommands from CFC (SC = Auto), please observe the notes in the CFC manual (component: BOOL

te.command).
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Zone Controlled / Field Interlocking

sition conditions are satisfied to prevent switching errors (e.g. disconnector vs. ground switch, ground switc
only if no voltage applied) as well as verification of the state of other mechanical interlocking in the switc
bay (e.g. High Voltage compartment doors open against CB closing).

Zone controlled / Field interlockings (e.g. via CFC) includes the verification that predetermined switchgear po
r

Interlocking conditions can be programmed separately for device control CLOSE and/or OPEN.

The enable information with the data "switching device is interlocked (OFF/NV/FLT) or enabled (ON)" can be
set up,

« directly, using a single point or double point indication, key-switch, or internal indica ing), or
« by means of a control logic via CFC.

When a switching command is initiated, the actual status is scanned cyclically. The as%is done via "Re-

lease object CLOSE/OPEN command". 0

System Interlocking

Substation Controller (System interlocking) involves switchgear conditions o er bays evaluated by a central
control system.

Double Activation Blockage

Blocking by Protection

Parallel switching operations are interlocked. As soon as the has arrived all command objects
subject to the interlocking are checked to know whether a and is being processed. While the command
is being executed, interlocking is enabled for other commands.

Protection functions then block switching op
switching component, to block specific switck

. Protective elements are configured, separately for each
ommands sent in CLOSE and TRIP direction.

When enabled, "Block CLOSE commands:
blocks TRIP signals. Switching operatiofis i
element.

'b s CLOSE commands, whereas "Block TRIP commands”

ess willimmediately be aborted by the pickup of a protective

O
Device Status Check (set = actual)

254

For switching command &akes place whether the selected switching device is already in the set/de-
sired position (set/actuam n). This means, if a circuit breaker is already in the CLOSED position and
an attempt is made to isSue iIng command, the command will be refused, with the operating message "set

condition equals actualieondition”. If the circuit breaker/switchgear device is in the intermediate position, then
this check is not p,

%
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2.18 Breaker Control

Bypassing Interlocking
Bypassing configured interlocks at the time of the switching action happens device-internal via interloc| -
ognition in the command job or globally via so-called switching modes.

» SC=LOCAL
— The 7SJ61 allows the switching modes "interlocked" or "non-interlocked" to be selected in tl rator
panel after password entry.

« REMOTE and DIGSI .
— Commands issued by SICAM or DIGSI are unlocked via a global switching mo OTE. A separate
request must be sent for the unlocking. The unlocking applies only for oneiswi g Operation and for

command caused by the same source.
— Job order: command to object "Switching mode REMOTE", ON @
— Job order: switching command to "switching device" 0
» Derived commands via CFC (automatic command, SC=Auto):
— Behaviour configured in the CFC block ("BOOL to command"
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2.18 Breaker Control

2.18.5

Command Logging

During the processing of the commands, independent of the further message routing and processing,
command and process feedback information are sent to the message processing centre. These messages
contain information on the cause. With the corresponding allocation (configuration) these messages are
entered in the event list, thus serving as a report.

Prerequisites

A listing of possible operating messages and their meaning as well as the command types needéd for tripping
and closing of the switchgear or for raising and lowering of transformer taps are describediin the,SIPROTEC 4
System Description.

2.18.5.1 Description

Acknowledgement of Commands to the Device Front

All messages with the source of command LOCAL are transformed ifto a‘eerresponding response and shown
in the display of the device.

Acknowledgement of Commands to Local / Remote / Digsi

The acknowledgement of messages with source of command Local/ Remote/DIGSI are sent back to the initi-
ating point independent of the routing (configuration on the sefial digital interface).

The acknowledgement of commands is therefore‘hot exeguited by a response indication as it is done with the
local command but by ordinary command and feedback information recording.

Monitoring of Feedback Information

The processing of commands monitors the/command execution and timing of feedback information for all com-
mands. At the same time the command is'sent, the monitoring time is started (monitoring of the command ex-
ecution). This time controls whetherthe device achieves the required final result within the monitoring time. The
monitoring time is stopped as soon,as the feedback information arrives. If no feedback information arrives, a

response , Timeout commandimonitoring time* appears and the process is terminated.

Commands and information feedback are also recorded in the event list. Normally the execution of a command
is terminated as soon as the feedback information (FB+) of the relevant switchgear arrives or, in case of com-
mands without process‘feedback information, the command output resets and a message is output.

The "plus"” sign appeafingin a feedback information confirms that the command was successful. The command
was as expected, in‘other words positive. The "minus” is a negative confirmation and means that the command
was not eXecuted as,expected.

Command Output and " Switching Relays

256

The command types needed for tripping and closing of the switchgear or for raising and lowering of transformer
taps are described under configuration in /1/.
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This chapter is intended for experienced commissioning staff. He must be familiar wi
protection and control systems, the management of power systems and the safe
ware adjustments to the power system data might be necessary. The primary testsyre
(line, transformer, etc.) to carry load.
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Mounting and Commissioning
3.1 Mounting and Connections

3.1 Mounting and Connections

General

WARNING!

A Warning of improper transport, storage, installation or assembly of the device.

Failure to observe these precautions can result in death, personal injury, or serious material damage.

Trouble-free and safe use of this device depends on proper transport, storage, installation, ahd assembly of
the device according to the warnings in this device manual.

Of particular importance are the general installation and safety regulations for work in @*high-veltage environ-
ment (for example, ANSI, IEC, EN, DIN, or other national and international regulations).. Theseregulations must
be observed.

3.1.1 Configuration Information

Prerequisites
For installation and connections the following requirements and,cofditions must be met:

The rated device data has been checked as recommended imihe SIPROTEC® 4 System Description. Their
compliance with the power system data has been verified.

General Diagrams

General diagrams for 7SJ61 are shown in Agpendix A.2. Connection examples for current transformer circuits
are provided in A.3.

Binary Inputs and Outputs

The configuration options of the binary in-"and outputs, i.e. the procedure for the individual adaptation to the
plant conditions, are describe@in the SIPROTEC 4 System Description. The connections to the plant are de-
pendent on this configuration. Fhelpresettings of the device are listed in Appendix A.5. Please also check that
the labelling strips on the front panel €orrespond to the configured message functions.

Setting Group Change

If binary inputs are gased to"Switch setting groups, please observe the following:

« Two binanginputséimust be dedicated to the purpose of changing setting groups when four groups are to be
switched: Onebinary input must be set for ,,>Set Group Bit0“, the otherinputfor ,>Set Group Bit1“.
If eithér of these thput functions is not assigned, then it is considered as not controlled.

» For theyeontralfof 2 setting groups one binary input is sufficient, namely ,>Set Group Bit0¢, since the
non-assigned binary input ,>Set Group Bit1“is then regarded as not not connected.

» The control signals must be permanently active so that the selected setting group is and remains active.

258 SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008



Mounting and Commissioning
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The following table shows the allocation of the binary inputs to the setting groups A to D and a simplified -
nection diagram for the two binary inputs is illustrated in the following figure. The figure illustrates an e
in which both Set Group Bits 0 and 1 are configured to be controlled (actuated) when the associated

input is energized (high).
Where: O

no = not energized or not connected
yes = energized Y 4
Table 3-1 Changing setting groups using binary inputs %
Binary Input Active Group \
>Set Group Bit0 | >Set Group Bit 1
No No Group A
Yes No Group B
No Yes Group C
Yes Yes Group D Q

Selector Switch for
Setting Group

ROTEC Device

8
I>setGrowpBitt >

I—I

Figure 3-1 Connection diag%nple) for setting group switching using binary inputs

@)

A !

|

Ve B 7 . i
c V. I >Set Group Bit0 > :

D] i

A |

T !

v+ B !
c !

!

!

The pick-up threshol inary inputs must therefore stay substantially below half the rated control DC volt-
age.

Trip Circuit Supervision P < )
Please note that two m S or one binary input and one bypass resistor R must be connected in series.
eb

If two binary inputs aréused for the trip circuit supervision, these binary inputs must be volt-free i.0.w. not be
commoned wi ther or with another binary input.

If onegbinal is used, a bypass resistor R must be used (see following figure). The resistor R is inserted
i he 52b circuit breaker auxiliary contact to facilitate the detection of a malfunction also when
breaker auxiliary contact is open and the trip contact has dropped out. The value of this resistor
that in the circuit breaker open condition (therefore 52a is open and 52b is closed), the circuit
coil (52TC) is no longer energzied and binary input (BI1) is still energized if the command relay
contactis open.

L 4

irc
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V-CTR S -
i SIPROTEC

| I

i !

EERNISENA o >

e —— = V-BIl | A >74TC trip rel. !
|

__SIPROTEC i | :

! i

i

|

Py
_|
(@)
|
|

1T
N

52 52TC
1 52a=— # 52b
[s2 -
Legend 0
RTC — Relay Tripping Contact

52 — Circuit Breaker
V- 52TC — Circuit Breaker Trip Coil

52a — Circuit Breaker Auxiliary Cont tact)
52b — Circuit Breaker Auxiliary Contact Contact)
V-CTR — Control Voltage (Trip Voltag
V-BI — Input Voltage for Bina
R — Bypass Resistor

Figure 3-2 Trip circuit supervision with one binary inpu

a2

This results in an upper limit for the resistance dimension; , and a lower limit R,;,, from which the optimal

value of the arithmetic mean R should be selected: @

Rmax+ Rmin
R - —max_Tmin \

In order that the minimum voltage 0 ng the binary input is ensured, R, iS derived as:

L 4
V Vg \
R _ CTR Bl min K
max ( IBI (High) : ~

R = :
mn Vre Low )
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3.1 Mounting and Connections

Igi (HiGH) Constant current with activated Bl (= 1.8 mA)
V! min minimum control voltage for Bl
(= 19 V for delivery setting for nominal voltage of 24/48/60/125 V,
88 V for delivery setting for nominal voltage of 110/125/220/250 V)
Verr Control Voltage for Trip Circuit
Resre DC resistance of circuit breaker trip coil
Vesre owy  |Maximum voltage on the circuit breaker trip coil that does not lead to tripping .
If the calculation results in R, < Ryin, the calculation must be repeated, with the nex t switching thresh-

old Vg, min» @and this threshold must be implemented in the relay using plug-in jumper
Modifications").

For the power consumption of the resistance: @

Example:

ction ,Hardware

le1 (HicH) 1.8 mA (SIPROTEC 4 7SJ61)

19 V for delivery setting for nominal
88 V for delivery setting for nominalfvo

VBI min

24/48/60/125 V (device 7SJ61)
f 110/125/220/250 V (device 7SJ61)

Verr 110 V (system / release circuit)

Reere 500 Q (from system / trip circ

Vegtcowy |2V (system/ release ci

_ (110V-19 A
Rmax = (19 e—12Y) -~ 500 7\“:

L3
Rpin = 500 o. 10 v 27 kQ
R +
R = —max 38.6 kQ

L 4
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3.1 Mounting and Connections

3.1.2

3.1.21

The closest standard value of 39 kQ is selected; the power is:

110V 2
P, = — | -39kQ=03W
R (39 kQ+05 kQ) 39 03

Hardware Modifications

General

Hardware modifications concerning, for instance, nominal currents, the control voltage fambinary inputs or ter-
mination of serial interfaces might be necessary. Follow the procedure described,in thisisection, whenever
hardware modifications are done.

Auxiliary Voltage

There are different power supply voltage ranges for the auxiliaryeltage((refer to the Ordering Information in
Appendix A.1). The power supplies of the variants for DC 60/110/125 Vhand DC 110/125/220 V, AC 115/230 V
are largely interchangeable by modifying the position of thequmpers-§{I'he assignment of these jumpers to the
nominal voltage ranges and their spatial arrangement on the,PCB, are described in the following Sections. Lo-
cation and ratings of the miniature fuse and the buffer batteryaare also shown. When the relays are delivered,
these jumpers are set according to the name-plate stickef. Generally, they need not be altered.

Nominal Currents

The input transformers of the devices are sgtto agiominal current of 1 A or 5 A with jumpers. Jumpers are set
according to the name-plate sticker. The assighfment of the plug-in jumpers to the nominal current and the
spatial arrangement of the jumpers are descfibed ity the following sections.

Jumpers X61, X62 and X63 must be set for the,same nominal current, i.e. there must be one jumper for each
input transformer, and the common jumper, X/60.

With standard 1/5 A-jumpers jumpek X64 for the ground path is set to 1 A or 5 A irrespective of other jumper
positions and depending on thg, otdered variant.

With models equipped with.a Sensitive ground fault current input (input transformer T4) of setting range 0.001
to 1.500 A there is no jumperx64.

Note

If nominal currentratiftgs'are changed by way of exception, then the new ratings must be registered via the
parameters,205,CT"SECONDARY/218 Ignd-CT SEC in the Power System Data (see Section 2.1.3.2).

262
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3.1 Mounting and Connections

Control Voltage for Binary Inputs

When the device is delivered from the factory, the binary inputs are set to operate with a voltage that gorres
sponds 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 be set to most closely match the actual control voltage being gsed.

A jumper position is changed to adjust the pickup voltage of a binary input. The assignment of the'plugin
jumpers to the contact type and the spatial arrangement of the jumpers are described in the following sections.

Note

If binary inputs are used for trip circuit monitoring, please note that two binary inputs{(osone binary input and
one replacement resistor) must be connected in series. The switching threshold mustlie significantly below half
the nominal voltage.

Contact Mode for Binary Outputs

Input/output boards can have relays that are equipped with change®ver contacts. Therefore it is necessary to
rearrange a jumper. To which relays of which boards this appliesfiSydeseribed in the following sections.

Replacing Interfaces

Only serial interfaces of devices for panel and cubicle flush®megunting are replaceable. Which interfaces can be
exchanged, and how this is done, is described in thefollowing section under the margin heading “Exchanging
Interface Modules".

Termination of Bus-capable Interfaces

If the device is equipped with a serial RS485interface or Profibus, they must be terminated with resistors at the
last device on the bus to ensure religble data transmission. For this purpose, terminating resistors are provided
on the PCB of the CPU processor meduleyand on the RS485 or PROFIBUS interface module which can be
connected via jumpers. Here, only.one‘gption can be used. The physical arrangement of the jumpers on the
PCB of the corresponding proceSsof heard CPU is described in the following sections under margin heading
.Processor Board CPU". The arrangement of the jumpers on the interface modules is described under margin
heading ,RS485/RS232" and ,Prafibus Interface (FMS/DP) DNP3.0/Modbus®. Both jumpers must always be
plugged identically.

The terminating resisters are‘disabled on delivery.

Spare Parts

Spare parts can, beath€ buffer battery that provides for storage of the data in the battery-buffered RAM when
the supply oltagé fails, and the miniature fuse of the internal power supply. Their physical arrangement is
shown'inthedigures of the processor boards. The ratings of the fuse are printed on the board next to the fuse.
When exchanging the fuse, please observe the hints given in the SIPROTEC 4 System Description under
“Maintenanee” and “Corrective Action / Repairs".

SIPROTEC, 7SJ61, Manual 263
C53000-G1140-C210-1, Release date 02.2008



Mounting and Commissioning
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3.1.2.2 Disassembly

Work on the Printed Circuit Boards

Note O

Before carrying out the following steps, make sure that the device is not operative.

A\

Caution when changing jumper settings that affect nominal values of the device

Caution! \%

As a consequence, the ordering number (MLFB) and the ratings that are stated on the
match the actual device properties.

ate do no longer

If such changes are necessary, the changes should be clearly and fully noted o vice. Self adhesive
stickers are available that can be used as replacement nameplates. Q
To perform work on the printed circuit boards, such as checking ar movi itching elements or exchanging

modules, proceed as follows:

» Prepare working area: Provide a grounded mat for protecting co nts subject to damage from electro-
static discharges (ESD). The following equipment is requ

— screwdriver with a 5 to 6 mm wide tip,

— 1 Phillips screwdriver,

— 5 mm socket or nut driver. m
» Unfasten the screw-posts of the D-submini o] or on the back panel at location "A". This activity is

not necessary if the device is designed ce mounting.

« If, besides the interface at location "A", re further interfaces at location "B" and/or "C", also remove
his is not necessary if the device is designed for surface

the screws located diagonally to the interfaces.
mounting.
* Remove the four or six caps on o ver and loosen the screws that become accessible.

o Carefully take off the front Qveb

A\

Work on the Plug Connectors é
Caution!
scharges

Mind electrostatic di
Non-observance eSult in minor personal injury or material damage.

When working o g connectors, electrostatic discharges must be avoided by previously touching a grounded
metal p

Do not pl draw interface connections under power!

264
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Here, the following must be observed:

» Disconnect the ribbon cable between the front cover and the A—-CPU board (No. 1 in the following figure)o
the front cover side. Press the top latch of the plug connector up and the bottom latch down so that @

connector of the ribbon cable is pressed out.
« Disconnect the ribbon cables between the A-CPU unit (No. 1) and the input/output printed circuit board A-

/0 (No. 2).

* Remove the boards and set them on the grounded mat to protect them from ESD damage. In the case of
the device variant for panel surface mounting, please be aware of the fact that a certain amodht of force is
required to remove the A-CPU board due to the existing plug connector.

e Check the jumpers according to Figures 3-4 to and the following information\%case may be

change or remove them.

Board Arrangement @

The arrangement of the printed circuit boards (PCBs) can be seen in th owing figure.

oo X Q

S
>
Q

—— -1 | @Pro PCB A-CPU
[I_LLI'LI'LHHJ'LI'I_FLFU'LI'I_I'I_HJ'LI'\MU'\
tput PCB A-I/0-2

oo i i o O
Slot 5 Slot 19
) o ¢\,
Bl to 0 <«—Binary Inputs (BI)
BI3

Figure 3-3 ront yiew of 7SJ61 after removal of the front cover (simplified and scaled down)
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3.1.2.3 Switch elements on the PCBs

Three different releases of the A-CPU board are available. They are shown in the following figures. The Ioco
tion of the miniature fuse (F1) and of the buffer battery (G1) are also shown in the following figures. 0

Processor Board A-CPU for 7SJ61.../DD

[ | GX
lze
3
M
c
7]
@

il
@

e xs3

w N =

H
;
1 %,

H1
WE €ZX

€

}
1

]
zsxﬂgﬁ

Synchronization

5 £
: x =
g% C in
- O
5 A
[T
attery
L —

Lithium-Battery 3 V/1 Ah,
Type CR 1/2 AA)

Figure 3-4 intéd circuit board A—CPU for devices up to release .../DD

he provlﬁed nominal voltage of the integrated power supply is checked according to Table 3-2, the selected
control voltages of the binary inputs BI1 to BI7 according to Table 3-3.
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Power Supply

Table 3-2 Jumper settings for the nominal voltage of the integrated power supply on the proces @ )
A-CPU to 7SJ61.../DD
Jumper Rated Voltage
60 to 125 VDC 110 to 250 VDC 24/48 VDC 230
115 VAC

—

X51 1-2 2-3

X52 1-2 and 3-4 2-3 Jumper XSJ@are not used

X53 1-2 2-3

interchangeable t be changed

Pickup Voltages of Bl1 to BI3

Table 3-3

Jumper settings for the pickup voltages of the binary
A-CPU to 7SJ61.../DD

Binary Inputs Jumper up 9 88 VDC Pickup 2
BI1 X21 H
BI2 xX22 H
BI3 X23 H

1) Factory settings for devices with rated supply valtage BC 24 to 125 V
2 Factory settings for devices with power supply, v es of 110 VDC to 220 VDC and 115/230 VAC

L 4

N
S

N
&
&
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Processor Board A-CPU for 7SJ61.../EE

X _A0SZHOZ L Fuse ‘
oo F1
N

§

3
14

LpX
o
(o]

:

il
®
)

O xss
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14

)

zsx [ [
4

H1

€
H1
X W @I L 2X

[ \ : Time
— Synchronization
Front ]
Operator Cable Binder
Panel A
—]

1

L 4
Batt
(ithium-Battery 3 V/1 Ah,

& 172 AA)
G1

Figure 3-5 Processor printed circuit hoard A-CPU for devices releases ../EE and higher
with jumpers settingsyreguired for the module configuration (up to firmware V4.6)

The pres N ge of the integrated power supply is checked according to Table 3-7, the pickup volt-
inary inputs Bl1 to BI3 are checked according to Table 3-8, and the contact mode of the binary
and/BO2) is checked according to Table 3-6.
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Power Supply

Table 3-4 Jumper settings for the nominal voltage of the integrated power supply on the proces @ )
A-CPU to 7SJ61.../EE
Jumper Nominal Voltage < ’
24/48 VDC 60to 125 VDC 110 to 250 VDC
115 to 230 VA.C
X51 Not used 1-2 2-3
X52 Not used 1-2 and 3-4
X53 Not used 1-2
cannot be changed interchan

Pickup voltages of BI1 to BI3

Table 3-5 Jumper settings for the pickup voltages of the binaty i BI1 to BI3 on the processor
printed circuit board A—CPU for 7SJ61.../EE
Binary Inputs Jumper up 9 88 VDC Pickup 2
BI1 X21 H
BI2 X22 H
BI3 X23 H

2 Factory settings for devices with power sup es of 110 VDC to 220 VDC and 115/230 VAC

Contact Mode for Binary Outputs BO1 and B
Table 3-6 Jumper settings for c ct mode of the relays BO1 and BO2 on the processor printed

1) Factory settings for devices with rated supply % DC 24to 125V
v

circuit board A— J61.../EE
for Jumper Open’i escent state | Closed in quiescent state Presetting
(NC)
BO1 x41 @ 2-3 1-2
BO2 X42 K 2-3 1-2
L 4
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Processor Board A—CPU for 7SJ61.../FF
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Figure 3-6 Processor printed @ard A-CPU for devices releases .../FF and higher
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red for the module configuration (as from firmware V4.7)
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Power Supply

Table 3-7 Jumper settings for the nominal voltage of the integrated power supply on the proces @ )
A-CPU as from 7SJ61.../[FF
Jumper Rated Voltage < ’
24/48 VDC 60 to 125 VDC 110 to 250 VDC,
115 to 230 V/%C
X51 not used 1-2 2-3
X52 not used 1-2 and 3-4
X53 not used 1-2
not changeable interchan

Pickup voltages of BI1 to BI3

Table 3-8

Jumper settings for the pickup voltages of the binary/in
A-CPU as from 7SJ61.../[FF

BI1 to BI3 on the processor board

Binary Inputs Jumper 19 VDC Pickup DC Pickup 2 176 V threshold
BI1 X21 M H
BI2 X22 M H
BI3 X23 M H

2 Factory settings for devices with power sup es of 110 VDC to 220 VDC and 115/230 VAC

Contact Mode for Binary Outputs BO1 and B
Table 3-9 Jumper settings for c ct mode of relays BO1 and BO2 on the processor board A-CPU

as from 7SJ61.../

1) Factory settings for devices with rated supply % 2410125V
v

for Jumper Open’i escent state | Closed in quiescent state Presetting
0) (NC)

BO1 x41 @ 1-2 2-3 1-2

BO2 X42 K 1-2 2-3 1-2
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Input/Output Board A—I/O-2 for 7SJ61.../EE

The set nominal currents of the current input transformers and the selected operating voltage of binary inputs
Bl4 to BI11 are checked.

[ ]

N

>

|

The layout of the printed circuit board for the input/output board A—I/O-2 is illustrated in the following FigbO
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Figure 3-7 *
X6

The jum X63 must all be set to the same rated current, i.e. one jumper (X61 to X63) for each input
transformer n addition the common jumper X60. The jumper X64 determines the rated current for the input
Iy and may thus have a setting that deviates from that of the phase currents. In models with sensitive ground
fault current input there is no jumper X64.

ut module A-I/O-2 for devices (releases .../EE and higher) with representation of the
ttings required for the board configuration

pers X21 to X28 do not exist in device versions 7SJ610*-.
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Pickup voltage of Bl4 to Bl11

Table 3-10 Jumper settings for pickup voltages of binary inputs Bl4 to Bl11 on the input/output & n@
I/O-2 up to 7SJ61.../EE

Binary Inputs Jumper 19 VDC Pickup ¥ 88 VDC F@)
Bl4 x21 L H
BI5 X22 L H
BI6 X23 L IQ
BI7 xX24 L H
BI8 X25 L ‘ H
BI9 X26 L H
BI10 xX27 L H
BI11 X28 L H

1) Factory settings for devices with rated supply voltage DC 24 to 1
2) Factory settings for devices with power supply voltages of 110 to VDC and 115/230 VAC
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Input/Output Board A-1/O-2 for 7SJ61.../FF

The layout of the printed circuit board for the input/output board A—1/0-2 is illustrated in the following figure. Th
set nominal currents of the current input transformers and the selected operating voltage of binary inputs Bl
to BI11 are checked.

X23[e[=e]
HM L

[ ]

x21[@[=]e]
HM L

x22[e[==[e]
HM L

X26 [o[==Te]
HM L

X27 [e[=Te]
HM L

X28 [e[=Te]
HM L

N00Z
NOLL
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Figure 3-8 ut module A-I/O-2 for devices (releases .../FF and higher) with representation of the
% r settings required for the board configuration

The jumpers to X63 must all be set to the same rated current, i.e. one jumper (X61 to X63) for each input

transformer and in addition the common jumper X60. The jumper X64 determines the rated current for the input

Iy and may thus have a setting that deviates from that of the phase currents. In models with sensitive ground
It current input there is no jumper X64.

ers X80 to X85 are irrelevant for 7SJ61 devices.

mpers X21 to X28 do not exist in device versions 7SJ610*-.
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Pickup Voltage of Bl4 to BI11

Table 3-11 Jumper settings for pickup voltages of binary inputs Bl4 to Bl11 on the input/output & n@
I/O-2 as from 7SJ61.../[FF

)

Binary Inputs Jumper 19 VDC Pickup ¥ | 88 VDC Pickup ? | 176 V threshold

Bl4 X21 L M H

BI5 X22 L M H

BI6 X23 L M H ¥

BI7 X24 L M H

BI8 X25 L M \ H |
BI9 X26 L M H

BI10 X27 L M H

Bl11 X28 L M H

1) Factory settings for devices with rated supply voltage DC 24 to 1
2) Factory settings for devices with power supply voltages of 110 to VDC and 115/230 VAC
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3.1.2.4 Interface Modules

Exchanging Interface Modules : O

The following Figure shows the processor printed circuit board CPU and arrangement of the modules.

| .

RN

< <9
Mounting Position
(Rear of Housing)
-7
——1
L | o C
<o _
—
]
1
] B
]
[ 1
Figure 3-9 Processor p cuit board CPU with interface modules

S .
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The interface modules are located on the processor printed circuit boards CPU (No.1 in Figure 3-3).

Please note the following:
« The interface modules can only be exchanged in devices designed for panel and cubicle mounting. Q S
in surface-mounted housings with two-tier terminals have to be retrofitted at our factory.

« Use only interface modules that can be ordered in our facilities via the order key, see also App 1.
* You may have to ensure the termination of the ports featuring bus capability according to the margin heading
"Termination". S
Table 3-12 Exchangeable interface modules
Interface Mounting \ e Module
Location / Port
System Interface —103 RS232
—-5—-103 RS485

870-5—-103 redundant

FO 820 nm

Provide FM R

Profibus FMS double ring
Profibus FMS single ring
Profibus DP RS485
Profibus DP double ring
Modbus RS485

Modbus 820 nm

DNP 3.0 RS 485

DNP 3.0 820 nm
IEC 61850 Ethernet electrical
IEC 61850 Ethernet optical
RS232
DIGSI /Modem Interfa@ox c RS485
FO 820 nm

L 4

The order numbers 01“(& ge modules can be found in the Appendix in Section A.1, Accessories.

Q>®
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RS232 interface

Interface RS232 can be modified into interface RS485 and vice versa (see Figures 3-10 and 3-11).
Figure 3-9 shows the printed circuit board of A-CPU and the interface modules.
The following figure shows the location of the jumpers of interface RS232 on the interface module.

Devices in surface mounting housing with fiber optics connection have their fiber optics module housed in the
console housing. The fiber optics module is controlled via a RS232 interface module at the associated CPU
interface slot. For this application type the jumpers X12 and X13 on the RS232 module are pIuE§ed in position

*) Default Setting

123
% X3[Ta]
1 X6[Tx]
2 X7 8]
3 ey —]
CImX12 X5
Jumper Terminating Resistors 123 123
P Disconnected
X3 1-2%) —
X4 1-2%) —

C53207-
A324-B180

Figure 3-10 Location of the jumpers for configuration

Terminating resistors are not required. They m ly disconnected.

Jumper X11 enables the flow control (C re which is important for modem communication.

Table 3-13 Jumper setting for CTS end) on the interface module

Jumper /CTS from inte 232 /CTS controlled by /RTS
X11 2-39

1) Default setting &\
Jumper setting 2-3:. The m connection is usually established with star coupler or fiber optic converter.
Therefore the modem ceontrol'signals according to RS232 Standard DIN 66020 are not available. The modem
signals are notre ince the connection to the SIPROTEC 4 devices is always operated in the half-duplex
mode. Pleaséus nection cable with order number 7XV5100-4.
Jumper seétting, 2-3lis equally required when using the RTD boxes in half-duplex operation.
Jumpe ng 2-2: This setting makes the modem signals available, i.e. for a direct RS232 connection

OTEC 4 device and the modem this setting can be selected optionally. We recommend to
use a standard RS232 modem connection cable (converter 9-pin to 25-pin).

L 4
® ote
l direct connection to DIGSI with interface RS232, jumper X11 must be plugged in position 2-3.
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RS485 Interface

The following figure shows the location of the jumpers of interface RS485 on the interface module.
Interface RS485 can be modified to interface RS232 and vice versa, according to Figure 3-10. 0

123
e X3[I=]
1 X6[= L 4
2 X7
s 4
CI=1X12 X5[=
Terminating Resistors 123 123
Jumper - 18]
Connected Disconnected % %
X4 2-3 1-2%) 123 % |;|
*) Default Setting 32
<

Figure 3-11

Profibus (FMS/DP), DNP 3.0/Modbus

Position of terminating resistors and the plug-in jumpers fo

,{é\. |

*) Default Setting

3207-A322- 2(3[4

[B100 OO0

[B101|O[O)O

O —
— - 321 — |
Jumper Terminating R?SIStOFS a
Connected Disconnected e —
X3 1-2 2-3%) —_—
* 321 | =
X4 1-2 23 %) @ - —
O

—]

O

Figure 3-12 Position of the xpers for the configuration of the terminating resistors at the Profibus (FMS and
DP), DNP 3. d us interfaces.

IEC 61850 Ethernet (

%e dule does not feature any jumpers. Its use does not require any hardware adaptations.

L 4
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IEC 60870-5-103 redundant

T-103 redundant RJ45-Connector 0

X5

i
Jumper Terminating Resistors © %H Ch2 L 4
Connected Disconnected 1
X3 1-2 2-3%) Jumper Settings
X4 12 237
i

X5 1-2 2-3%)
X6 1-2 2-37%)
*) Default Setting

Figure 3-13 Location of the jumpers for configuration of the terminating resistors

Termination

to the bus, i.e. terminating resistors

Busbar capable interfaces always require a termination at the last
ith,RS485 or PROFIBUS interfaces.

must be connected. On the 7SJ61 device, this applies to v

The terminating resistors are located on the RS485 or Pro intésface module mounted on the processor

a board must always be plugged in the same way.

input/output board CPU (serial no. 1 in Figure 3-3). &‘

With default setting the jumpers are set such that th@ ing resistors are disconnected. Both jumpers of
ernally (e.g. to the connection module), see Figure 3-14.

In this case, the terminating resistors loc RS485 or Profibus interface module or directly on the PCB

| +5V

390 Q

—F——ANA

220 Q

—+—B/B’
390 Q

I

Figure 3-14 @n of the RS485 interface (external)
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3.1.2.5 Reassembly

The device is assembled in the following steps:

« Carefully insert the boards into the case. The mounting locations are shown in figure 3-3. For of
the device designed for surface mounting, use the metal lever to insert the processor circuit baard A}CPU.
The installation is easier with the lever.

 First, plug the plug connector of the ribbon cable onto the input/output board I/O and then onto the A-CPU
processor board. Do not bend any connector pins! Do not use force!

L 4
« Insert the plug connector of the ribbon cable between the processor board A-CPU front cover in the
socket on the front cover.

» Press the latches of the plug connectors together. \
« Replace the front cover and secure to the housing with the screws. @

* Mount the covers again.

« Re-fasten the interfaces on the rear of the device housing. This activitydis not hecessary if the device is de-
signed for surface mounting.
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3.1.3 Installation

3.1.3.1 Panel Flush Mounting c)o

For installation proceed as follows:
* Remove the 4 covers on the corners of the front plate. Thus, 4 elongated holes are revealed in the mounting
bracket and can be accessed. L 4

« Insert the device into the panel cut-out and fasten it with four screws. For dimensions ref%ction 4.22.

* Replace the 4 covers.

« Connect the ground on the rear plate of the device to the protective ground of the p, g at least one
M4 screw. The cross-sectional area of the ground wire must be equal to the cross-secti rea of any other
control conductor connected to the device. The cross-section of the ground wir tleast 2.5 mm 2,

he device according
al, the screws, before

« Connections are realized via the plug terminals or screw terminals on the re
to the circuit diagram. When using forked lugs for direct connections or s

having inserted the lugs and wires, must be tightened in such a way th es heads are even with the
terminal block. A ring lug must be centered in the connection chambeggi a way that the screw thread
fits in the hole of the lug. The SIPROTEC® System Description proyid rmation regarding wire size,

lugs, bending radii, etc. which must be observed.
Elongated Holes \
®ERRR K

BAnnunciation - 1
Measurement - 2

. [CRCRCRORCRCNG)

=

@

i—8 =
Tipk

Figure 3- sh mounting of a 7SJ61

282 SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008



Mounting and Commissioning

3.1 Mounting and Connections

3.1.3.2 Rack Mounting and Cubicle Mounting

To install the device in a frame or cubicle, two mounting brackets are required. The ordering codes a @
in Appendix, Section A.1

Screw on loosely the two mounting brackets in the rack or cabinet, each with four screws.

Remove the 4 covers on the corners of the front plate. Thus, 4 elongated holes are revealed in the mounting
bracket and can be accessed.

Tighten the unit with 4 screws at the angle brackets. *

Replace the 4 covers.

Tighten fast the eight screws of the angle brackets in the rack or cabinet.

Connect the ground on the rear plate of the device to the protective ground . Use at least one M4
screw for the device ground. The cross section of the wire must be equal to imum connection cross

section area but be at least 2.5 mm 2.

Connections are realized via the plug terminals or screw terminals on rear side of the device according
to the circuit diagram. When using forked lugs for direct connecti screw terminal, the screws, before
having inserted the lugs and wires, must be tightened in such a e screw heads are even with the
terminal block. A ring lug must be centered in the connection in such a way that the screw thread
fits in the hole of the lug. The SIPROTEC® 4 System Descripti pertinent information regarding wire

size, lugs, bending radii, etc.

Mounting Bracket

MAIN MENU

BAnnunciation
Measurement

. CRCHCNCONCORENC]

Mounting Bracket

Figure 3-16 Installing a device in a rack or cubicle (housing size /;)
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3.1.3.3 Panel Flush Mounting

For installation proceed as follows: O
e Secure the device to the panel with four screws. For dimensions see the Technical Data, Section 4.22.
» Connect the robust low-ohmic protective ground or station ground to the grounding terminal on the rear plate

of the device. The cross-sectional area of the cable used must correspond to the maximum connected cross-
section, but must be at least 2.5 mmZ.

< Alternatively, fasten the said ground to the grounding surface on the side with at least one M4 screw..

« Connections according to the circuit diagram via screw terminals, connections for opticalfi ble and
electrical communication modules via the housings. The SIPROTEC 4 System Descripti des infor-
mation regarding maximum wire size, torque, bending radius and cable relief and%b served.

L 4 \< ,
L 4
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O

3.2.1  Checking Data Connections of Serial Interfaces < )

3.2 Checking Connections

Pin Assignments

The following tables illustrate the pin assignments of the various serial device interfaces, of the ﬁne synchro-

nization interface and of the Ethernet interface. The position of the connections can in the following
figure. \
Lo

9 —| ) % /6

09 e OO

o8 SE (180
i = —2
1 O a4 © 5

| ©

Operating Interface ? ronization and

- Front Side erface - Rear Side

Serial System Flush Mounting)

Interfaces - Rear Side

U
N
e
O
w .y
o
o
=z 8
g —tt
= 2
S —
I 1 — 1
L 4

RJ45-Connector

RJ45-Connector \

Figure 3-18  RJ45 %s
Operator Interface Q

When the:@e ded communication cable is used (refer to the Appendix for the ordering number), correct

connegtio n the SIPROTEC 4 device and the PC or laptop is automatically ensured.

Service Int

ac

Che data connection if the service interface (Port C) is used to communicate with the device via fixed
wiring or a modem. If the service port is used as input for one or two RTD boxes, verify the interconnection
ac‘ording to one of the connection examples given in Appendix A.3.
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System Interface

visual check of the assignment of the transmit and receive channels is important. With RS232 and fiber opti

When a serial interface of the device is connected to a control center, the data connection must be checked. O
interfaces, each connection is dedicated to one transmission direction. For that reason the data output o@

device must be connected to the data input of the other device and vice versa.

With data cables, the connections are designated according to DIN 66020 and ISO 2110:

« TxD = Data output 'S

* RxD = Data input

« RTS= Request to send %

« CTS = Clear to send \

* GND = Signal/Chassis Ground @

The cable shield is to be grounded at both ends. For extremely EMC-prone envir ents, the GND may be
connected via a separate individually shielded wire pair to improve immunity to‘interference.

Table 3-14 Connector Assignment at the Various Interfaces

Pin-| RS232 RS485 Profibus FMS Slave, RS485 | Modbus RS 100 IEC 60870-5-103
Nr. Profibus DP Slave, RS485 | DNP 3.0RS lektr. redundant
RJ45 RS485 (RJ45)
1 Shield (with shield ends electrically connected) Tx+ B/B’ (RxD/TxD-P)
2 | RxD - - Tx— A/A (RXD/TxD-N)
3 | TxD | A/A (RxD/TXD-N) B/B’ (RXD/TxD-P) Rx+
4 - - CNTR-A (TTL) TTL Pegel) -
5 | GND C/C’ (GND) CI/C’ (GND) ND1 -
6 - - +5 V (max. load< ) VCC1 Rx—
7 RTS -1 - - -
8 CTS B/B’ (RxD/TxD-P) A/A" (RxD - B -
9 - - - - not prived
1 Pin 7 also carries the RTS signal with RS23 el operated as RS485 interface. Pin 7 must therefor not be con-
nected. .

Termination x&
ab

The RS485 interface is half-duplex service with the signal A/A' and B/B' with a common relative po-
tential C/C' (GND). Verify thatjonly the last device on the bus has the terminating resistors connected, and that

the other devices o not. The jumpers for the terminating resistors are located on the interface
module RS485 (s gdre 3-10) or Profibus RS485 (see Figure 3-12). The terminating resistors can also be
connected gx . to the connection module, as illustrated in Figure 3-14). In this case, the terminating

resistorsdocat e module must be disconnected.

xten@ed, make sure again that only the last device on the bus has the terminating resistors

switched-in, that all other devices on the bus do not.

L 4
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3.2 Checking Connections

Time Synchronization Interface

It is optionally possible to process 5 V-, 12 V- or 24 V- time synchronization signals, provided that theyfare
carried to the inputs named in the following table.

Table 3-15 D-SUB socket assignment of the time synchronization interface
Pin No. Description Signal Meaning
1 P24 _TSIG Input 24 V
2 P5_TSIG Input 5V
3 M_TSIG Return Line

4 -1 ]

5 SHIELD Shield Potential
6 — —

7 P12_TSIG Input 12 V

8 P_TSYNC?Y Input 24 V.Y
9 SHIELD Shield Potential

1) assigned, but not used

Fiber-optic Cables

A

WARNING!
Laser Radiation!

Do not look directly into the fiber-optic elements!

Signals transmitted via optical fiberstare ufaffected by interference. The fibers guarantee electrical isolation
between the connections. Transmitiand feceive connections are represented by symbols.

The standard setting of the character. idleystate for the optical fiber interface is ,Light off. If the character idle
state is to be changed, use the operating’program DIGSI as described in the SIPROTEC 4 System Description.

RTD-Box (Resistance Temperature,Detector)

If one or two 7XV566 temperature meters are connected, check their connections to the port (port C).

Verify also the termination:“The terminating resistors must be connected to 7SJ61 (see margin heading ,Ter-
mination®).

For further information refer to the operating manual of 7XV5662-xAD. Check the transmission settings at the
temperature meter. Besides the baud rate and the parity the bus number is also important.

Fordeonnection"of RTD-box(es) proceed as follows:

»f" Foyfeonnection of 1 RTD box 7XV5662-xAD: Bus number = 0 (to be set on 7XV5662-xAD).

« “For thefconnection of 2 RTD boxes 7XV5662-xAD: bus number = 1 for the 1st RTD box (to be set on
7XV5662—xAD for RTD 1 to 6), bus number = 2 for the 2nd RTD box (to be set on 7XV5662-xAD for RTD 7
to 12).

Please observe that detector input 1 (RTD1) of the first RTD-box is assigned for ambient or coolant temperature
of the overload protection.
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3.2 Checking Connections

3.2.2

Checking System Connections

A

WARNING!
Warning of dangerous voltages
Non-observance of the following measures can result in death, personal injury or substantial property damage.

Therefore, only qualified people who are familiar with and adhere to the safety procedures and precautienary
measures should perform the inspection steps.

A\

Caution!
Take care when operating the device without a battery on a battery charger.

Non-observance of the following measures can lead to unusually high voltages and censequently, the destruc-
tion of the device.

Do not operate the device on a battery charger without a connected battery.4(For limit values see also Technical
Data, Section 4.1).

288

Before the device is energized for the first time, it should be in the'final,operating environment for at least 2
hours to equalize the temperature, to minimize humidity andge,avoidicondensation. Connections are checked
with the device at its final location. The plant must first be switehed off'and grounded.

Proceed as follows in order to check the system connectighs:

» Protective switches (e.g. test switches, fuses, or miniature circuit breakers) for the power supply must be
opened.

» Check the continuity of all current transformémeonnections against the system and connection diagrams:

Are the current transformers grounded properly?

Are the polarities of the current transfermers,the same?

Is the phase relationship of the curfenttransformers correct?

Is the polarity for current input Igcorrect (if used)?
« If check switches are used4der seeondary testing of the device, their functions also must be checked, in par-
ticular that in the "check" setting,the‘current transducer secondary lines are automatically shorted.

» The short-circuit featuge of the current circuits of the device are to be checked. This may be performed with
an ohmmeter or other testequipment for checking continuity. Make sure that terminal continuity is not
wrongly simulated ingreverse“direction via current transformers or their short-circuiters.

— Remove the front'panel of the device

— Remove theribbon cable connected to the I/O board with the measured current inputs (on the front side
it is the right printed circuit board in Figure 3-3). Then remove the printed circuit board so that there is no
longer any contact with the plug-in terminal of the housing.

— Atthefterminals of the device, check continuity for each pair of terminals that receives current from the
CTs.

— Firmly re-insert the 1/0 board. Carefully connect the ribbon cable. Do not bend any connector pins! Do
notUse force!

= At the terminals of the device, again check continuity for each pair of terminals that receives current from
the CTs.

— Attach the front panel and tighten the screws.
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3.2 Checking Connections

e Connect an ammeter in the supply circuit of the power supply. A range of about 2.5 A to 5 A for the meter.is

appropriate.
» Switch on m.c.b. for auxiliary voltage (supply protection), check the voltage level and, if applicabl
larity of the voltage at the device terminals or at the connection modules.

« The current consumption should correspond to the power input in neutral position of the device. The/mea-
sured steady state current should be insignificant. Transient movement of the ammeter merely in es the
charging current of capacitors.

* Remove the voltage from the power supply by opening the supply circuit of the power supply.’
< Disconnect the measuring test equipment; restore the normal power supply conngcti

» Check the trip and close circuits to the power system circuit breakers.

« Verify that the control wiring to and from other devices is correct.

» Check the signalling connections.

* Remove the voltage from the power supply by closing the supply circuit o wer supply.
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3.3 Commissioning

3.3

Commissioning

A

WARNING!
Warning of dangerous voltages when operating an electrical device
Non-observance of the following measures can result in death, personal injury or substantial property damage.

Only qualified people shall work on and around this device. They must be thoroughly familiar with all warnings
and safety notices in this instruction manual as well as with the applicable safety steps, safetyffegulations, and
precautionary measures.

Before making any connections, the device must be grounded at the protective condugtor, terminal.

Hazardous voltages can exist in all switchgear components connected to the power supplyand to measure-
ment and test circuits.

Hazardous voltages can be present in the device even after the power supply voltagedas been removed (ca-
pacitors can still be charged).

After switching off the auxiliary voltage, wait a minimum of 10 seconds befere réeonnecting this voltage so that
steady conditions can be established.

The limit values given in Technical Data (Chapter 4) must not be exceeded; neither during testing nor during
commissioning.

When testing the device with secondary test equipment, makesure that no other measurement quantities are
connected and that the trip and close circuits to the circuithseakers and other primary switches are disconnect-
ed from the device.

DANGER!
Hazardous voltages during interruptions ifgs€condary circuits of current transformers

Non-observance of the following measure willikesult in death, severe personal injury or substantial property
damage.

Short-circuit the current transformersecondary circuits before current connections to the device are opened.

Switching operations have to ke carried out during commissioning. A prerequisite for the prescribed tests is
that these switching operationsiean be executed without danger. They are accordingly not intended for opera-
tional checks.

WARNING!
Warning of danggrs gvolving from improper primary tests
Non-observance,of thefollowing measures can result in death, personal injury or substantial property damage.

Primarygdestsare only allowed to be carried out by qualified personnel, who are familiar with the commissioning
of protectien systéms, the operation of the plant and the safety rules and regulations (switching, grounding,
etc.).
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3.3.1

3.3 Commissioning

Test Mode and Transmission Block

Activation and Deactivation

3.3.2

If the device is connected to a central or main computer system via the SCADA interface, then thelinformation
that is transmitted can be influenced. This is only possible with some of the protocols available (see Table ,Pro-
tocol-dependent functions” in the Appendix A.6).

If the test mode is switched on, the messages sent by a SIPROTEC 4 device to the main systefl has an ad-
ditional test bit. This bit allows the messages to be recognized as not resulting from act@éial faults. Furthermore,
it can be determined by activating the transmission block that no annunciationsare tranSmitted via the system
interface during test mode.

The SIPROTEC 4 System Manual describes in detail how to activate and deactivate the test mode and blocked
data transmission. Please note that when DIGSI is being used for device editing,.the program must be in the
online operating mode for the test features to be used.

Testing the System Interface

Prefacing Remarks

If the device features a system interface and this is usethte,communicate with the control center, the DIGSI
device operation can be used to test if messages arestransmitted correctly. This test option should however
definitely not be used while the device is in,real“ opération.

A\

DANGER!

Danger evolving from operating the equipment (e7g. circuit breakers, disconnectors) by means of the
test function

Non-observance of the following measuge will result in death, severe personal injury or substantial property
damage.

Equipment used to allow switching sueh as circuit breakers or disconnectors is to be checked only during com-
missioning. Do not under any circumstances check them by means of the test function during real operation by
transmitting or receiving meSsages Via the system interface.

Note

After terminationg®fthe ‘system interface test the device will reboot. Thereby, all annunciation buffers are
erased. If required, these buffers should be extracted with DIGSI prior to the test.

Theyinterfacetest is carried out using DIGSI in the Online operating mode:
4 Opeh the'Online directory by double-clicking; the operating functions for the device appear.
«“@lick an'Test; the function selection appears in the right half of the screen.

< Double-click Generate Indications in the list view. The Generate Indications dialog box opens (see fol-
lowing figure).
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Structure of the Test Dialog Box

In the column Indication the display texts of all indications are displayed which were allocated to the system
interface in the matrix. In the column SETPOINT Status the user has to define the value for the messages tqQ
be tested. Depending on annunciation type, several input fields are offered (e.g. message ,,ON“ / message
,»OFF%). By clicking on one of the fields you can select the desired value from the pull-down menu.

Attenion:

Depending on the masking output relals may be activated
Indications wil be sent via system interface

All messages masked to the systern interface:

Indication SETFO Aciion =
>Time Synch (a]§] Send
>Feset LED oM Send
Dexice DK ON Send
Protictive O Send
Reset Device ON Send
Initial Start OM Send
Rezet LED M Sond
Ewent Lost ON Send
Flag Lost 0N Send
Chatter O o]y} Send
Errar Sum Alarm M Send
Alarm Surn Ewvent 0N Send
Setings Calc. oM Send
>DatasStop (i} Send
> Tast mora (91§] Sand

Close

Figure 3-19

System interface test with theddialog bax:«Creating messages - example

Changing the Operating State

When clicking one of the buttons in the ColummAction for the first time, you will be prompted for the password
no. 6 (for hardware test menus). Aftegeorrectentry of the password, individual annunciations can be initiated.
To do so, click on the button Send [on thefcorresponding line. The corresponding message is issued and can
be read out either from the evenglogief.the SIPROTEC 4 device or from the substation control system.

As long as the window is opeh, further tests can be performed.

Test in Message Direction

For all information thatis transmitted to the central station, test the options in the list which appears in SET-
POINT Status:

» Make sure that,eaéh checking process is carried out carefully without causing any danger (see above and
refer 10 DANGERY)

» Click'ensSend in'the function to be tested and check whether the transmitted information reaches the central
station andighows the desired reaction. Data which are normally linked via binary inputs (first character ,>")
are likewise indicated to the central power system with this procedure. The function of the binary inputs itself
is tested separately.

Exiting the Test,Mode

To end the System Interface Test, click on Close. The device is briefly out of service while the start-up routine
is executed. The dialog box closes.
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Test in Command Direction

The information transmitted in command direction must be indicated by the central station. Check whetherthe
reaction is correct.

3.3.3  Checking the Status of Binary Inputs and Outputs

Prefacing Remarks

The binary inputs, outputs, and LEDs of a SIPROTEC 4 device can be individually,and precisely controlled in
DIGSI. This feature is used to verify control wiring from the device to plant equipmenty(operational checks)
during commissioning. This test option should however definitely not be used whilethe device is in,real“ oper-
ation.

DANGER!

A Danger evolving from operating the equipment (e.g. circuit breakersijdisconnectors) by means of the
test function

Non-observance of the following measure will result in death, severe\personal injury or substantial property
damage.

Equipment used to allow switching such as circuit breakers ordisconnectors is to be checked only during com-
missioning. Do not under any circumstances check themyby means of the test function during real operation by
transmitting or receiving messages via the system interfaces

Note

After finishing the hardware tests, theddevice will'¥eéboot. Thereby, all annunciation buffers are erased. If re-
quired, these buffers should be read out with DIGSI and saved prior to the test.

The hardware test can be carried outusing DIGSI in the Online operating mode:
« Open the Online directorygby dQuble-clicking; the operating functions for the device appear.
» Click on Test; the fupction, selegtion appears in the right half of the screen.

» Double-click in the list view on Hardware Test. The dialog box of the same name opens (see the following
figure).

Structure of the Test Dialog Box

The dialog boxiis classified into three groups: Bl for binary inputs, REL for output relays, and LED for light-
emitting diades. On the left of each of these groups is an accordingly labelled button. By double-clicking a
butten, information regarding the associated group can be shown or hidden.

Ifr theolumn’Status the present (physical) state of the hardware component is displayed. Indication is made
byssymbols. The physical actual states of the binary inputs and outputs are indicated by an open or closed
switch'symbol, the LEDs by a dark or illuminated LED symbol.

The opposite state of each element is displayed in the column Scheduled. The display is made in plain text.

The right-most column indicates the commands or messages that are configured (masked) to the hardware
components.
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Hardware Test
Bl.BO and LED:
Mo, Status Scheduled =
Bl1 - [High| |>BLOCK 50-2:3BL1
Bl == High  |*FesetLED
Bl3 = High  |>Lighton
Bl4 — Loy »h2-hhiBreaker
Bl5 =~ High »5Z-a:52Breaker
Bl BIE == High Dhisc.Swit,
BI7 —_— Loy Dize. Swit. e
Bl 21 -t Low GndSwit.
Bl 22 - High  |GndSwit.
Bl 23 = High  |>CB reacy:>CBwi
Bl z4 =~ High >DoorClose;>0oc
FREL1 - (] Felay TRIF:528re
REL2 - [(a]] 79 Closeh?Break
REL3 -~ ON 79 Close;528reak
_I_plEL REL 11 e M GrdSwit. _I;I
[l »

™ Automatic Update (20 sec)

Updlate

Close

Help |

Figure 3-20  Test of the binary inputs/outputs — example

Changing the Operating State

To change the status of a hardware component, click on the¥associated button in the Scheduled column.

Password No. 6 (if activated during configuration) will be requested before the first hardware modification is
allowed. After entry of the correct password aistatus change will be executed. Further status changes remain
possible while the dialog box is open.

Test of the Output Relays

Each individual output relay can be energized allowing to check the wiring between the output relay of the
7SJ61 and the system, without Havingite’generate the message that is assigned to the relay. As soon as the
first status change for any ong of theleutput relays is initiated, all output relays are separated from the internal
device functions, and canefly be,operated by the hardware test function. This for example means that a
switching command coming ffem,a protection function or a control command from the operator panel to an

output relay cannot be executed.

Proceed as followsgRterdefto check the output relay :

« Ensure thatthe'switching of the output relay can be executed without danger (see above under DANGERY).

» Each oltput relay must be tested via the corresponding Scheduled-cell in the dialog box.

» Finish thedesting (see margin title below ,Exiting the Test Mode"), so that during further testings no unwant-
ed switehingsfare initiated.
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Test of the Binary Inputs

To test the wiring between the plant and the binary inputs of the 7SJ61 the condition in the plant which jfiitiates
the binary input must be generated and the response of the device checked.

To do so, the dialog box Hardware Test must be opened again to view the physical state of the hinary ihputs.
The password is not yet required.

Proceed as follows in order to check the binary inputs:

« Activate each of function in the system which causes a binary input to pick up.

« Check the reaction in the Status column of the dialog box. To do this, the dialog b@x must be updated. The
options may be found below under the margin heading ,Updating the Display*:

« Finish the testing (see margin heading below ,Exiting the Test Mode").
If ,however, the effect of a binary input must be checked without carrying out any switching in the plant, it is
possible to trigger individual binary inputs with the hardware test function. Asisoonfas the first state change of

any binary input is triggered and the password No. 6 has been entered, allbinary thputs are separated from the
plant and can only be activated via the hardware test function.

Test of the LEDs

The LEDs may be tested in a similar manner to the other‘input/output’ components. As soon as the first state

change of any LED has been triggered, all LEDs are separatedrom the internal device functionality and can

only be controlled via the hardware test function. ThiSimeans &ig. that no LED is illuminated anymore by a pro-
tection function or by pressing the LED reset button.

Updating the Display
As the Hardware Test dialog opens, the operating states of the hardware components which are current at this
time are read in and displayed.
An update is made:
« for each hardware component, if aleonimand to change the condition is successfully performed,
« for all hardware components ifthesdpdate button is clicked,

« for all hardware components with cyclical updating (cycle time is 20 seconds) if the Automatic Update
(20sec) field is marked.

Exiting the Test Mode

To end the hardwaretest, click on Close. The dialog box is closed. The device becomes unavailable for a brief
start-up period immediately after this. Then all hardware components are returned to the operating conditions
determined by the plant settings.
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3.34 Tests for Circuit Breaker Failure Protection

General

If the device provides a breaker failure protection and if this is used, the integration of this protection function
in the system must be tested under practical conditions.

Due to the variety of application options and the available system configurations, it is not possible to make a
detailed description of the necessary tests. It is important to observe local conditions and protection and system
drawings.

Before starting the circuit breaker tests it is recommended to isolate the circuit breaker ofithe tested feeder at
both ends, i.e. line isolators and busbar isolators should be open so that the breaker can,be‘@perated without
risk.

Caution!

A Also for tests on the local circuit breaker of the feeder a trip command to the surreunding circuit breakers can
be issued for the busbar.

Non-observance of the following measure can result in minor personal imjury @k, property damage.

Therefore, primarily it is recommended to interrupt the tripping cammands to the adjacent (busbar) breakers,
e.g. by interrupting the corresponding pickup voltages.

Before the breaker is finally closed for normal operation, theftrip‘éemmand of the feeder protection routed to
the circuit breaker must be disconnected so that the trip command,can only be initiated by the breaker failure
protection.

Although the following lists do not claim to be compléte /they, may also contain points which are to be ignored
in the current application.

Auxiliary Contacts of the CB

The circuit breaker auxiliary contact(s) fefman essential part of the breaker failure protection system in case
they have been connected to the device. Make*sure the correct assignment has been checked.

External Initiation Conditions

If the breaker failure protection can beistarted by external protection devices, the external start conditions must
be checked.

In order for the breakerffailurg protection to be started, a current must flow at least via the monitored phase.
This may be a secondaty. injected current.

 Start by trip comimandyof the external protection: binary input functions ,>50BF ext SRC“ (FNo 1431) (in
spontanedus orfault annunciations).

« After every startjthe message ,,50BF ext Pickup® (FNo 1457) must appear in the spontaneous or fault
anndnciations.

« After timeyexpiration TRIP-Timer (address 7005) tripping command of the circuit breaker failure protection.

Switch off test current.
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If start is possible without current flow:

» Closing the circuit breaker to be monitored to both sides with the disconnector switches open.

« Start by trip command of the external protection: Binary input functions ,,>50BF ext SRC“ (FNo
spontaneous or fault annunciations).

« After every start, the message ,,50BF ext Pickup® (FNo 1457) must appear in the spontaneeus or fault
annunciations.

« After time expiration TRIP-Timer (address 7005) tripping command of the circuit breaker fail%e protection.

Open the circuit breaker again.

Busbar Tripping

For testing the distribution of the trip commands in the substation in the case ¢ failures it is important

to check that the trip commands to the adjacent circuit breakers is correct.

The adjacent circuit breakers are those of all feeders which must be trip in order to ensure interruption of
the fault current should the local breaker fail. These are therefore th i akers of all feeders which feed
the busbar or busbar section to which the feeder with the fault is ¢ cted:

A general detailed test guide cannot be specified because the e adjacent circuit breakers largely
depends on the system topology.

djacent circuit breakers must be checked.
it breakers which are connected to the same
n are tripped, and no other breakers.

In particular with multiple busbars, the trip distribution,logic
Here it should be checked for every busbar section t

busbar section as the feeder circuit breaker under&'

Termination

ne, e.g. especially switching states, interrupted trip com-
all itched off protection functions.

All temporary measures taken for testingmu
mands, changes to setting values or i

3.3.5  Testing User-Defined F@t S

CFC Logic
L 4

The device has a vast ¢
Any special function

i r allowing functions to be defined by the user, especially with the CFC logic.
ed to the device must be checked.

Of course, general rocedures cannot be given. Configuration of these functions and the target conditions
must be actually’kno forehand and tested. Possible interlocking conditions of switching devices (circuit
breakers, disconhectors, ground switch) are of particular importance. They must be observed and tested.

Q>®
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3.3.6

Current and Phase Rotation Testing

>10 % of Load Current

Values

The connections of the current and voltage transformers are tested using primary quantities. Secondary, load
current of at least 10 % of the nominal current of the device is necessary. The line is energized and will remain
in this state during the measurements.

With proper connections of the measuring circuits, none of the measured-values supervision elements ifi the
device should pick up. If an element detects a problem, the causes which provoked it may be™iewed in the
Event Log.

If current sum errors are found, check the matching factors.

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 corfrespanding monitoring
functions should be made less sensitive.

The currents can be seen in the display field at the front of the device or a/PCyia the operator interface. They
can be compared to the quantities measured by an independent‘Saurce, @s primary and secondary quantities.

If the measured values are not plausible, the connection mustbe cheeckediand corrected after the line has been
isolated and the current transformer circuits have been short-Girctited) The measurements must then be re-
peated.

Phase Rotation

3.3.7

The phase rotation must correspond to the configured phase rotation, in general a clockwise phase rotation. If
the system has an anti-clockwise phase rotation, this musthave been considered when the power system data
was set (address 209 PHASE SEQ.). If the phase rotation is incorrect, the alarm (FNo ) is generated. The
measured value phase allocation must be‘¢hecked and corrected, if required, after the line has been isolated
and current transformers have been shortzeircuited. The measurement must then be repeated.

Test for High ImpedanceProtection

Polarity of Transformers

298

When the device is usedifér highéimpedance protection, the current at I, or I\ is equivalent to the fault current
in the protected object. ltis essential in this case that all current transformers feeding the resistor whose current
is measured at |y gghave the'same polarity. The test currents used for this are through currents. Each CT must
be included in a measurément. The current at Iy may never exceed half the pickup value of the single-phase
time overcurrengproteetion.
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3.3.8  Testing the Reverse Interlocking Scheme

(only if used)

Testing reverse interlocking is available if at least one of the binary inputs available is configuredifor this
purpose (e.g. presetting of binary input BI1 ,,>BLOCK 50-2“ and ,,>BLOCK 50N-2 to open circuitsystem).
Tests can be performed with phase currents or ground current. For ground current the corresponding ground
current settings apply.

Please note that the blocking function can either be configured for the pickup currentg®hnected (open circuit
system) or the pickup current missing (closed circuit system). For open circuit systemithéfollowing tests are to
be proceeded:

The feeder protection relays of all associated feeders must be in operation. Atthe beginning no auxiliary
voltage is fed to the reverse interlocking system.

A test current higher than the pickup values of 50-2 PICKUP and 50-1PICKUP or 51 PICKUP is set. As a
result of the missing blocking signal, the protection function trips afterg(shortiitime delay 50-2 DELAY.

Caution!
A Tests with currents that exceed more than 4 times the nominal/deviceleurrent
cause an overload of the input circuits.

Perform test only for a short time (see Technical Data, Seetion4.1). Afterwards the device has to cool off !

The direct voltage for reverse interlocking is nowgwitched'on to the line. The precedent test is repeated, the
result will be the same.

Subsequently, at each of the protection devices of the feeders, a pickup is simulated. Meanwhile, another fault
is simulated for the protection functionfof thejinfeed, as described before. Tripping is performed within time 50 -
1 DELAY (longer time period) (with definjte time overcurrent protection) or according to characteristic (with
inverse time overcurrent protection)

These tests also check the propeffanctioning of the wiring for reverse interlocking.

3.3.9 Checking the Temperature Measurement via RTD-Box

After the terminationsof the RS485 port and the setting of the bus address have been verified according to
Section 3.2, the measured temperature values and thresholds can be checked.

If temperature sensors'are used with 2-phase connection you must first determine the line resistance for the
temperaturegdetectorbeing short-circuited. Select mode 6 at the RTD-Box and enter the resistance value you
have determin€dffor the corresponding sensor (range: 0 to 50.6 Q).

When using,the preset 3-phase connection for the temperature detectors no further entry must be made.

For checking the measured temperature values, the temperature detectors are replaced by adjustable resistors
(e.g-pregision resistance decade) and the correct assignment of the resistance value and the displayed tem-
perature for 2 or 3 temperature values from the following table are verified.
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Table 3-16 Assignment of the resistance value and the temperature of the sensors

Temperature in °C | Temperature in °F | Ni 100 DIN 43760 | Ni 120 DIN 34760 Pt 100 IEC 60751
-50 -58 74.255 89.106 80.3062819
-40 -40 79.1311726 94.9574071 84.270652
-30 -22 84.1457706 100.974925 88.2216568
-20 -4 89.2964487 107.155738 92.1598984
-10 14 94.581528 113.497834 96.085879
0 32 100 120 100

10 50 105.551528 126.661834 103902525
20 68 111.236449 133.483738 1074935
30 86 117.055771 140.466925 1AM672925
40 104 123.011173 147.613407 115/5408
50 122 129.105 154.926 119.397125
60 140 135.340259 162.40831L 123.2419
70 158 141.720613 170.064435 127.075125
80 176 148.250369 177.900442 130.8968
90 194 154.934473 185921368 134.706925
100 212 161.7785 194.1342 138.5055
110 230 168.788637 202.546364 142.292525
120 248 175.971673 211166007 146.068
130 266 183.334982 220.001979 149.831925
140 284 190.88651 229.063812 153.5843
150 302 198.63475 238.3617 157.325125
160 320 206558873 247.906476 161.0544
170 338 214.757989 257.709587 164.772125
180 356 228(152552 267.783063 168.4783
190 374 281.782912 278.139495 172.172925
200 392 240.66 288.792 175.856
210 410 249.79516 299.754192 179.527525
220 428 259.200121 311.040145 183.1875
230 446 268.886968 322.664362 186.835925
240 464 278.868111 334.641733 190.4728
250 482 289.15625 346.9875 194.098125

Temperature thresholdsithat are configured in the protection device can be checked by slowly approaching the
resistance value.
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3.3.10 Trip/Close Tests for the Configured Operating Devices

Control by Local Command O

If the configured operating devices were not switched sufficiently in the hardware test already de@‘an
configured switching devices must be switched on and off from the device via the integrated contr ent.
The feedback information of the circuit breaker position injected via binary inputs is read out at the device and
compared with the actual breaker position. e

The switching procedure is described in the SIPROTEC 4 System Description. The ing authority must
be set according to the command source used. The switching mode can be selected interlocked and non-
interlocked switching. Please note that non-interlocked switching can be a safety r

Control by Protective Functions

For OPEN-commands sent to the circuit breaker please take into consi tion that if the internal or external
automatic reclosure function is used a TRIP-CLOSE test cycle is initi

DANGER!

A A test cycle successfully started by the automatic reclosu ion can lead to the closing of the
circuit breaker !
Non-observance of the following statement will resu athy, severe personal injury or substantial property
damage.

breaker by an external reclosing device.

Be fully aware that OPEN-commands sent to the (@ker can result in a trip-close-trip event of the circuit
Control from a Remote Control Center
u

If the device is connected to a rem ion via a system interface, the corresponding switching tests may
also be checked from the substati e also take into consideration that the switching authority is set in
correspondence with the source’of ands used.

3
O
&

L 4
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3.3.11

General

Creating Oscillographic Recordings for Tests

In order to be able to test the stability of the protection during switchon procedures also, switchon trials can\also
be carried out at the end. Oscillographic records obtain the maximum information about the behaviour of the

protection.

Requirements

To be able to trip an oscillographic recording, parameter Osc Fault Rec. must be configuredto Enabled in
the Functional Scope. Apart from the capability of storing fault recordings via pickup of the pratection function,
the 7SJ61 also has the capability of initiating a measured value recording via the operator pragram DIGSI, the
serial interface or binary input. In the latter case, the information ,>Trig.Wave.Gap. € must be allocated to
a binary input. Triggering for the oscillographic recording then occurs, for instance, viaythe binary input when
the protection object is energized.

Those that are externally triggered (that is, without a protective element pigkup) afe processed by the device
as a normal oscillographic record. For each oscillographic record a faultecoréhis created which is given its
individual number to ensure that assignment can be made properly. However,these recordings are not dis-
played in the fault indication buffer, as they are not fault events.

Triggering Oscillographic Recording

302

To trigger test measurement recording with DIGSI, click onsTest in the left part of the window. Double click the
entry Test Wave Form in the list of the window.

M=

3. DIGSI - SIPROTEC 7563 f Folder / 75J633 V4.0/75J633V___
File Edit |nzeit Device ‘iew Options ‘window Help

FEEE N e

[® SIPROTEC 7%i63 / Folder / 75J633 V4.0/75J633 v04_00___ [M[=] E3

=0 Orline W A 2NN
«E Settings B Harcaie Tedt
""" /A Contral ,D_?Test SyztemnF art
[=-E2 Annunciation _

{" EventLog

5 Trip Log
] General Interrogation

& Spontaneous Annungigtio
54 Statistic |
-5 Measurement
Eg Ozcillographic A ecordsz
g Oscillographic Faulbfiecal
f Test

Press F1 ft_elp. ) 4 N 750633 [vodooie  [Fofi
Figure 3-21 Triggering oscillographic recording with DIGSI®

Oscillographic recording is started immediately. During recording, a report is given in the left part of the status
bar. Bar segments additionally indicate the progress of the procedure.

THe SIGRA or the Comtrade Viewer program is required to view and analyse the oscillographic data.
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Final Preparation of the Device

Firmly tighten all screws. Tighten all terminal screws, including those that are not used.

Caution!
Inadmissable Tightening Torques
Non-observance of the following measure can result in minor personal injury or property damage.

The tightening torques must not be exceeded as the threads and terminal chambersgnaysetherwise be dam-
aged!

The settings should be checked again, if they were changed during the tests. €heckiif all protection, control
and auxiliary functions to be found with the configuration parameters are set casrectly’(Section 2.1.1, Functional
Scope) and all desired functions are set to ON. Keep a copy of all settingwalueson a PC.

Check the internal clock of the device. If necessary, set or synchronize the, clock if it is not automatically syn-
chronized. For assistance, refer to the SIPROTEC 4 System Description.

The annunciation buffers are deleted under MAIN MENU — Anhunciations — Set/Reset, so that future infor-
mation will only apply to actual events and states (see alsSe'SIPROTEC 4 System Description). The counters
in the switching statistics should be reset to the values that'Wwerg,existing prior to the testing (see also
SIPROTEC 4 System Description).

Reset the counter of the operational measured valugs.(e.g-@peration counter, if available) under MAIN MENU
— Measured Values — Reset (also see SIPROTEC 4'System Description).

Press the Esc key (several times if necessary)gto,retun to the default display. The default display appears in
the display box (e.g. the display of operational measured values).

Clear the LEDs on the front panel of the device by pressing the LED key, so that they show only real events
and states in the future. In this contexthalso output relays probably memorized are reset. Pressing the LED key
also serves as a test for the LEDs ohythefrent panel because they should all light when the button is pushed.
Any LEDs that are lit after the cleasing attempt are displaying actual conditions.

The green ,RUN" LED must lightup, whereas the red ,ERROR" must not light up.
Close the protective switches. If tést switches are available, then these must be in the operating position.

The device is now ready, fagoperation.
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This chapter provides the technical data of the device SIPROTEC 7SJ61 and its indi
the limit values that may not be exceeded under any circumstances. The electric
maximum functional scope are followed by the mechanical specifications with dimen

ctions, including
ional data for the
ed drawings.
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Technical Data

4.1 General Device Data

4.1 General Device Data

4.1.1 Analog Inputs

Current Inputs

C)O

L

Nominal Frequency

fNom

50 Hz or 60 Hz ‘(a justable)

Nominal Current

INOI’]’]

1AorSA

Ground Current, Sensitive

< linear range 1.6 A Y

-atlyn=1A
-atlyn=5A

Burden per Phase and Ground Path

- for sensitive ground fault detection at 1 A

Approx. 0.05 VA
Approx. 0.3 VA
Approx. 0.05

Current overload capability
- Thermal (rms)

- Dynamic (peak value)

us
- Dynamic (peak value) -cycle)
Current overload capability for high-sensitivity input g 2
- Thermal (rms)
continuous

0 A (half-cycle)

1 only in models with input for sensitive ground faulf d

AN

4.1.2  Auxiliary Voltage

DC Voltage

ion (see ordering data in Appendix A.1)

306

Voltage Supply via Integrated Conyerte

Rated auxiliary DC Vp 24/48 VDC 60/110/125 VDC
Permissible Voltage Range 19 to 58 VDC 48 to 150 VDC
Rated auxiliary DC V 110/125/220/250 VDC

Permissible Voltage R S 88 to 300 VDC

Permissible AC ripple veltage,

15 % of the auxiliary voltage

Quiescent Approx. 3W

Energized Approx. 7 W

>50ms atV =110 VDC

>20msatV =24 VDC
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Technical Data

Alternating Voltage

4.1 General Device Data

Voltage supply using integrated converter

Rated auxiliary AC V4 115 VAC 230 VAC

Permissible Voltage Ranges 9210 132 VAC 184 to 265 VAC( ’
Power consumption, quiescent Approx. 3 VA Approx. 3 VA

Power consumption, energized Approx. 7 VA Approx. 7 VA

Bridging time for failure/short circuit (in not ener- > 200 ms

gized operation)

4.1.3 Binary Inputs and Outputs

Binary Inputs

Variant

7SJ610*—

7SJ611*—

Quantity Q

7SJ612*—

Rated Voltage Range

Current Consumption (independent of the control
voltage)

Pickup time

Switching Thresholds

jumpers

Switching Thresholds, adjustable voltage range with

For Nominal Voltages

24/48/60/110/125 VDC

V high > 19 VDC
V low < 10 VDC

For Nominal Voltages

110/125/220/250 VDC

V high > 88 VDC
V low < 44VDC

for nominal voltages (@Iy r modules with 3
switching thresholds)

220/250 VDC and 115/230
VAC

V high <176 VDC
V low <88 VDC

Maximum admissibl

300 VDC

220 nF Coupling Capacitor at 220 V with recovery time >

60 ms
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Technical Data
4.1 General Device Data

Output Relays

Output Relay for Commands/Annunciations, Alarm Relay ")

Number and Information According to the Order Variant (allocatable);

Values in (): up to release .../DD
Order variant NO contact NO/NC, switch selectable
7S3610*— 2(4) 3(1)
753611 6 (8) 3() @
75J612%— 4 (6) 3
Switching capability CLOSE 1000 WIVA
Switching capability TRIP 30 VA 40 W resisti

at L/R <50

Switching voltage 250 VDC/

Admissible current per contact (continuous)

Adm. current per contact (close and hold) 30 A for

Total Current on common path 5 A continuous;"80 A for 0.5 s
AC Load

(it has to be taken into consideration for the dimensions of exter

Value of the ANSI capacitor: Impedance
4,70- 10° F+ 20% 6,77 10° Q + 20%
5,64-10° Q + 20%
") UL-listed with the following nominal values:
Pilot duty, B
2 C Pilot duty, B
240 VAC 5 A General Purpose
\ 24 \VVDC 5 A General Purpose
48 VDC 0.8 A General Purpose
240 VDC 0.1 A General Purpose
120 VAC 1/6 hp (4.4 FLAD)
* 240 VAC 1/2 hp (4.9 FLAD)
Y FLA = “Full Load AmpK
L 4
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Technical Data

41.4 Communication Interfaces

Operating Interface

4.1 General Device Data

©)

Front side, non-isolated, RS232, 9-pin DSUB port@wect-

Connection
ing a personal computer
Operation With DIGSI
Transmission Speed min. 4,800 baud; max. 115,200 baud; L4

Factory setting: 115,200 baud; Parity:

Maximum Distance of Transmission

Service / Modem Interface

49.2 feet (15 m)

Connection Isolated,inter for data transfer

Operation Wit

Transmission Speed 4,8 aud, max. 115,200 baud;
C Setting 38.400 Bd

RS232/RS485 /RS485 according to the order variant
Connection for panel flus panel, mounting location "C2", 9-pin D-
mounting housing bminiature female connector
Connection for panel'surfaee) [In the housing at the case bottom;
mounting housing Shielded data cable
Test voltage 500 V; 50 Hz

RS232

|49.2 feet (15 m)

RS485

\3,280 feet (1000 m)

Fiber optic cable (FO)

NN

ST connector

ector type
ion for panel flush
ing housing

Rear panel, mounting location "C"

7S Qr panel surface mounting
using

In console housing at case bottom

A =820 NM

\K\ Optical wavelength

EN 60825-1/-2

Using glass fiber 50/125 um or using glass
fiber 62.5/125 um

uation

Admissible optical signal atten-

Max. 8 dB, with glass fiber 62.5/125 pm

Bridgeable distance

Laser Class 1 according to

Max. 0.93 miles (1.5 km)

Character idle state

Configurable; factory setting "Light off"
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Technical Data

4.1 General Device Data

System Interface

IEC 60870-5-103

single RS232/RS485/FO according to the  |isolated interface for data transfer to a
ordering variant master terminal
RS232
Connection for flush-mounted casing |rear panel, mounting location ,B*,
9-pole D-SUB miniature female connegor
Connection for surface-mounted at the housing mounted ca n the case
casing bottom
Test Voltage 500 VAC
Transmission Speed min. 1,200 Bd, max.
Factory setting 9,6
Maximum Distance of Transmission |49.2 feet (15 m)
RS485

Connection for flush-mounted casing

Connection for surface-mounted
casing

Test Voltage

Transmission Speed

Maximum Distance of Transmis

Fiber Optical Link (FO)

0 Bd, max. 115,200 Bd;
setting 9,600 Bd

. 0.62 miles (1 km)

ST connector

Rear panel, mounting location ,B*

Connection for s
casing

at the housing mounted case on the case
bottom

A =820 nm

using glass fiber 50/12 pm or using glass
fiber 62.5/125 pm

max. 8 dB, with glass fiber 62.5/125 um

min. 1,200 Bd, max. 115,200 Bd;
Factory setting 9,600 Bd

max. 0.93 miles (1.5 km)

Configurable: factory setting ,Light off*

IEC 60870-5-103

L{egzggam isolated interface for redundant data transfer to a master terminal

Connection for flush-mounted casing |rear panel, mounting location ,B“, RJ45 sub-
miniature connector
Connection for surface-mounted not available
casing
Test Voltage 500 V; 50 Hz
Transmission Speed min. 2,400 Bd, max. 57,600 Bd;
L 4 Factory setting 19,200 Bd

Bridgeable distance max. 1 km

310
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Technical Data

4.1 General Device Data

Profibus RS485
(FMS and DP)

Connection for flush-mounted casing

Rear panel, mounting location ,B“ 9-
SUB miniature connector

Connection for surface-mounted

at the housing mounted case o

casing bottom
Test Voltage 500 VAC
Transmission Speed up to 1.5 MBd

Maximum Distance of Transmission

3,280 ft or 1,000 m at < 93.75 KBd

Profibus FO
(FMS and DP)

FO connector type

ST connect
Single ring./ ring according to the

P only double ring avail-

Connection for flush-mounted casing

Connection for surface-mounted
casing

Transmission Speed

nd external RS485/optical convert-

1.5 MBd

recommended:

500 kBd with normal casing
< 57 600 Bd at detached operator panel

Optical Wavelength

A =820 nm

Laser Class 1 according

using glass fiber 50/125 pm or using glass
fiber 62.5/125 pum

Permissible Optica
uation

max. 8 dB, with glass fiber 62.5/125 pm

*@ e of Transmission

max. 0.93 miles (1.5 km)

DNP3.0 / MODBUS
RS485

L 4

lush-mounted casing

Rear panel, mounting location ,B“, 9-pin D-
SUB miniature connector

at the housing mounted case on the case
bottom

C C r surface-mounted
%\
age

500 VAC

up to 19,200 Bd

in
e
Trahsmission Speed
ximum Distance of Transmission

max. 0.62 miles (1 km)

DNP3.0/ MOD
Fiber Optical L

Q>®

FO connector type

ST—Connector Receiver/Transmitter

Connection for flush-mounted casing

Rear panel, mounting location ,B*

Connection for surface-mounted
casing

not available

Transmission Speed

up to 19,200 Bd

Optical Wavelength

A =820 nm

Laser Class 1 according to

using glass fiber 50/125 pm or using glass
fiber 62.5/125 pym

Permissible Optical Link Signal Atten-
uation

max. 8 dB, with glass fiber 62.5/125 pm

Maximum Distance of Transmission

max. 0.93 miles (1.5 km)
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4.1 General Device Data

Ethernet electrical
(EN 100) for IEC61850
and DIGSI

Connection for flush-mounted casing

rear panel, mounting location ,B*
2 x RJ45 socket contact
100BaseT acc. to IEEE802.3

Connection for surface-mounted
casing

in console housing at case bottom

Test voltage (reg. socket)

500 V; 50 Hz

Transmission speed

100 MBit/s &

Bridgeable distance

65.62 feet (20 m)

Ethernet optical (EN100)
for IEC61850 and DIGSI

Connection for
Flush-mounted case

rear panel, mounting "B", ST-con-
nector

100BaseT acc. to,l 3

Connection for
Surface-mounted case

(not available)

Time Synchronization Interface

Time Synchronization

Transmission Speed 100 MBit/

Optical wavelength 1300 n

bridgeable distance max iles (1.5 km)
DCF77/1 I
(Telegram For 1G-B000)

Connection for flush-mounted case

unting location ,A*

Connection for surface mounting housing

Signal Nominal Voltages

Test Voltage

Signal Levels and Burdens

12V 24V
Vihiigh 15.8 V 31V
V,Low 1.4V atl,, =0.25 mA 1.9Vatl,, =0.25mA
I iigh 4.5 mAto 9.3 mA 4.5 mAto 8.7 mA
R, 1930 atV,=8.7V 3780atVv, =17V

312

1700 atV, = 15.8 V

3560 at V, = 31 V
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4.1.5

Standards

Electrical Tests

4.1 General Device Data

Standards:

IEC 60255 (product standards)

ANSI/IEEE Std C37.90.0/.1/.2

UL 508

DIN 57435 Part 303

for more standards see also individual functions

Insulation Test

Standards:

IEC 60255-5 and IEC 60870-2-1

High Voltage Test (routine test) All circuits except
power supply, Binary Inputs, Communication Inter-
face and Time Synchronization Interfaces

2.5kV (rms), 50 Hz

High voltage test (routine test). Auxiliary voltage
and binary inputs

3.5 kv—

High Voltage Test (routine test). Only Isolated Com-
munication and Time Synchronization Interfaces

500 M. (rms),50 Hz

Impulse Voltage Test (type test). All Circuits Except
Communication and Time Synchronization Interfac-
es, Class Il

5KV (peak value); 1.2/50 ps; 0.5 J;
3'positive and 3 negative impulses at intervals of 1 s

EMC Tests for Immunity (Type Tests)

Standards:

IEC 60255-6 and -22 (product standards),
EN 50082-2 (Generic standard)
DIN 57435 Part 303

High Frequency Test

IEC 60255-22-1, Class lll and VBDE435¥%Part 303, Class IlI

2.5 kV (Peak); 1 MHz; t =15 ps; 400 surges
per s; test duration 2 s; R; = 200 Q

Electrostatic Discharge

IEC 60255-22-2, Class IV and IEC®1000-4-2, Class IV

8 kV contact discharge; 15 kV air discharge,
both polarities; 150 pF; R; = 330 Q

Irradiation with HF fiel@, pulse madulated
IEC 60255-22-3 (report), Class 1

10 V/m; 27 MHz to 500 MHz

Irradiation with HE fieldyamplitude-modulated
IEC 61000-4-3, Class, Il

10 V/m; 80 MHz to 1000 MHz; 80 % AM;
1 kHz

Irradiation with HF field,“pulse-modulated
IEC 61000-4-3/ENV 50204, Class IlI

10 V/m; 900 MHz: repetition frequency
200 Hz: duty cycle of 50 %

Fast TransiéntDisturbance Variables / Burst
IEC 60255-22-4 and IEC 61000-4-4, Class IV

4 kV; 5/50 ns; 5 kHz; burst length = 15 ms;
repetition rate 300 ms; both polarities: R; =
50 Q; test duration 1 min

High Energy‘Surge Voltages (SURGE),
IEC61000-4-5 Installation Class 3

Impulse: 1.2/50 us

Auxiliary voltage

common mode: 2 kV; 12 Q; 9 pF
diff. mode:1 kV; 2 Q; 18 uF

Relay Outputs:

Measuring Inputs, Binary Inputs and

common mode: 2 kV; 42 Q; 0.5 pF
diff. mode: 1 kV; 42 Q; 0.5 pF

HF on lines, amplitude-modulated
IEC 61000-4-6, Class Il

10 V; 150 kHz to 80 MHz; 80 % AM; 1 kHz

Power System Frequency Magnetic Field
|IEC 61000-4-8; class IV

IEC 60255-6

30 A/m continuous; 300 A/m for 3 s; 50 Hz
0.5 mT; 50 Hz
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Technical Data
4.1 General Device Data

Oscillatory Surge Withstand Capability 2.5kV (peak value); 1 MHz; T = 15 ps; 400
IEEE Std C37.90.1 surges per s; Test Duration 2 s; R; = 200 Q
Fast Transient Surge Withstand Cap. 4 kV; 5/50 ns; repetition rate 300 ms; bot
IEEE Std C37.90.1 polarities; Test Duration 1 min; R; = 50
Radiated Electromagnetic Interference 35 V/m; 25 MHz to 1000 MHz
IEEE Std C37.90.2
Damped Oscillations 2.5 kV (Peak Value), polarity alternating
IEC 60694, IEC 61000-4-12 100 kHz, 1 MHz, 10 MHz and 50 MHzpR; =
200 Q s‘
EMC Tests For Noise Emission (Type Test) \

Standard: EN 50081-* (technical generi

Radio noise voltage to lines, only auxiliary voltage |150 kHz to 30 MHz
IEC-CISPR 22 Limit Class B

Interference field strength 30 MHz to 1000 MHz
IEC-CISPR 22

Harmonic Currents on the Network Lead at
230 VAC
IEC 61000-3-2

Voltage fluctuations and flicker on the network in-
coming feeder at 230 VAC
IEC 61000-3-3

L 4

N
S

Q
o
&

L 4
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41.6 Mechanical Stress Tests

Vibration and Shock Stress during Stationary Operation

4.1 General Device Data

©)

O

IEC 60255-21-2, Class |;
IEC 60068-2-27

Standards: IEC 60255-21 and IEC 60068
Oscillation Sinusoidal
IEC 60255-21-1, Class II; 10 Hz to 60 Hz: £ 0.075 mm Amplitude; 60 Hz to 150 Hz:
IEC 60068-2-6 1 g acceleration 4
frequency sweep rate 1 Octave/mim20 cycles in 3 orthog-
onal axes.
Shock Semi-sinusoidal

5 g acceleration, duration
directions of the 3 axes)

ch 3 shocks (in both

Seismic Vibration
IEC 60255-21-3, Class |;
IEC 60068-3-3

Sinusoidal
1Hzto 8 Hz: + 3.5mm a
1Hzto 8 Hz: + m
8Hzto35Hz: 19
8 Hz to 35 Hz:
frequency

itude (horizontal vectors)
plitude (vertical axis)
leration (horizontal axis)
acceleration (vertical axis)
rate 1 octave/min,
nal axes

Vibration and Shock Stress during Transport

Standards:

Oscillation
IEC 60255-21-1, Class II;
IEC 60068-2-6

5-21 and IEC 60068

z to 8 Hz: £7.5 mm amplitude;
Hz to 150 Hz: 2 g acceleration
frequency sweep 1 octave/min
20 cycles in 3 orthogonal axes

Shock
IEC 60255-21-2, Class I;
IEC 60068-2-27

Semi-sinusoidal
15 g acceleration, duration 11 ms,
each 3 shocks (in both directions of the 3 axes)

Continuous Shock

Semi-sinusoidal
10 g acceleration, duration 16 ms,
each 1000 shocks (in both directions of the 3 axes)

IEC 60255-21-2, Class I;
IEC 60068-2-29 /'S

L 4
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Technical Data

4.1 General Device Data

4.1.7 Climatic Stress Tests
Temperatures?)

Standards: IEC 60255-6

Type test (acc. IEC 60068-2-1 and -2, Test Bd, for |[-13°F to +185° F or —25° C to +85° C

16 h)

Admissible temporary operating temperature —4° F to +158 °F or —20° C to +70° C (legibility of display

(tested for 96 h) may be restricted from +131° F or +55%C)

Recommended for permanent operation (according |+23° F to +131° F or -5° C to +55%C

to IEC 60255-6)

Limit Temperatures for Storage —13° Fto +131° F or —25° C to #5572 €

Limit Temperatures during Transport —13° F to 158° F or —25° C tqyu+702.C

STORE AND TRANSPORT OF THE DEVICE WITH FACTORY PACKAGING!

1) UL—certified according to Standard 508 (Industrial Control Equipment):

Limit Temperatures for Normal Operation (i.e. —4° F to +158° F or =20° C tay+70° C

output relays not energized)

Limit temperatures under maximum load (max. cont. |+23° F to +131° F or~5%C to +55° C

admissible input and output values)

Humidity
Permissible humidity Meahn valuegper year < 75 % relative humidity;
on 56idays of the year up to 93 % relative humidity; con-
densation must be avoided!
Siemens recommends that all devices be installed such that they are not exposed to direct sunlight, nor
subject to large fluctuations in temperature that may cause condensation to occur.
4.1.8  Service Conditions

The device is designed for installation in mormal relay rooms and plants, so that electromagnetic compatibility

(EMC) is ensured if installation is,donegproperly.

In addition, the following,is récemmended:

< All contacts and relaysthat opetate in the same cubicle, cabinet, or relay panel as the numerical protective
device should, as asil€, be'€quipped with suitable surge suppression components.

« For substations withigperating voltages of 100 kV and above, all external cables should be shielded with a
conductive shield*grounded at both ends. For substations with lower operating voltages, no special mea-
sures arenormally required.

« Do notavithdraw offinsert individual modules or boards while the protective device is energized. In with-
drawn condition;'some components are electrostatically endangered; during handling the ESD standards
(for‘Electrostatie Sensitive Devices) must be observed. They are not endangered when inserted into the
case.
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Technical Data
4.1 General Device Data

419 Certifications

UL listing UL recognition
TSJELH*-*Brwk-wwx Models with threaded ter- |7SJE1**-*D**-x+x* Models with
TSJE L *-FErk*_kkkk minals plug-in termi
4
4.1.10 Design
Housing 7XP20
Dimensions See dimensional dra 4 tion 4.22
Weight (mass) approx.
— Housing for panel surface mounting 9.91bor4.5kg
— Housing for panel surface mounting 8.81lbor4.0
Protection class acc. to IEC 60529
For surface mounting housing equipment 1P,
In flush mounted housing
Front
Rear
For personal protection with cover cap
UL conditions “For use on a Flat Surface of a Type 1 Enclosure”
L 4 \< ’
4
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4.2 Definite-Time Overcurrent Protection 50(N)

4.2

Operating Modes

Definite-Time Overcurrent Protection 50(N)

Three-phase

Standard

Two-phase

Phases Aand C

Measuring Technique

90

All elements

First harmonic, rms value (true rms)

50-3, 50N-3

Instantaneous values

Setting Ranges / Increments

Pickup current phases

for Iyom=1A

0.10 A to 35.00 A or « (disab

Increments 0.01 A

for lyom =5 A

0.50 Ato 175.00 A or

Pickup currents ground

for lyom=1A

0.05 Ato 35.00 A or

for Iyom =5 A

0.25 Ato 175.

Increments 0.01 A

Delay times T

0.00 st0 60.00 s

Increments 0.01 s

DROP-OUT

Dropout delay times 50 T DROP-OUT, 50N T

0.00 s to 60:

Increments 0.01 s

Times

Pickup times (without inrush restraint, with r

First harmonic, rms valu
- for 2 x setting value

- for 10 x setting value
Instantaneous value

- for 2 x setting value

- for 10 x setting value

e

approx. 16 ms
approx. 16 ms

Dropout Times
First harmonic, rms valu
Instantaneous value

L 4

$

approx. 30 ms
approx. 40 ms

Dropout Ratio

Dropout ratio for

- first harmonic, r al

N

approx. 0,95 for l/lyoy, 2 0.3
approx. 0,90 for /Iy, > 0.3

B nsta@

L 4
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Technical Data
4.2 Definite-Time Overcurrent Protection 50(N)

Tolerances
Pickup currents 2 % of setting value or 10 mA at Iy, =1 A
or50 mA at lyon, =5 A
Delay times T 1% or 10 ms

Influencing Variables for Pickup and Dropout

1%
0.5 %/10 K

Power supply direct voltage in range 0.8 < Vpg/Vpsyom < 1.15
Temperature in range 23.00 °F (-5 °C) < O, < 131.00 °F (55 °C)
Frequency in range 0.95 < f/fy,, < 1.05

Harmonics

- up to 10 % 3rd harmonic
- up to 10 % 5th harmonic 1%
Transient overreaction during fundamental harmonic measuring proced org >100ms |<5 %

(with full displacement) Q
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4.3 Inverse-Time Overcurrent Protection 51(N)

4.3

Operating Modes

Inverse-Time Overcurrent Protection 51(N)

Three-phase Standard

Two-phase

Phases Aand C

Measuring Technique

90

All elements

First harmonic, rms value (true rms)

Setting Ranges / Increments

Pickup current 51 (phases) for Iyom =1 A[0.10 Ato 4.00 A Increments 0.01 A
for Iyom =5 A[0.50 A to 20.00 A

Pickup current 51N (ground) for Iyom =1 A|0.05 A to 4.00 A Increments 0.01 A
for Iyom =5 A[0.25 A to 20.00

Time multiplier T for I, I, for IEC characteristics |0.05 s to 3. r abled) Increments 0.01 s

Time multiplier T for 1, Ig, for ANSI characteristics |0.50 s t0 15.0 (disabled) |Increments 0.01 s

Trip Time Curves acc. to IEC \
Acc. to IEC 60255-3 or BS 142, Section 3.5.2 (see a& 4-1 and 4-2)

NORMAL INVERSE (Type A)

<

VERY INVERESE (Type B)
EXTREMELY INV. (Typ& O t=—8 T [s]
2 p
K (1/1)° -1
LONG INVERSE (Fype t=—20 T[]
(/1) -1

For All Characteristics

trip time in seconds

setting value of the time multiplier
fault current

setting value of the pickup current

The tripping times for 1/, > 20 are identical with those for I/1, = 20.

or zero-gequence current read 310p instead of 1, and T5,q, instead of T;
ground fault read Ig, instead of I, and T,g, instead of T,

p Threshold

approx. 1.10 - I,
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4.3 Inverse-Time Overcurrent Protection 51(N)

Dropout Time Characteristics with Disk Emulation acc. to IEC

Ass. to IEC 60255-3 or BS 142, Section 3.5.2 (see also Figures 4-1 and 4-2)

9.7

INVERSE (Type A) tReset = ————Tp  [s]
1-(1/1)°
p
VERY INV. (Type B) tReset = ﬂ'Tp [s]
1-(1/1)2
p
EXTREMELY INV. treset = —22— T, [s] \'g
(Type C) =071 @
LONG INVERSE troset = —o—— T, [s]
(Type B) 1_('/|p)
Where:
treset RESEL Time

T, Setting Value of the Time Multipli
| Fault Current
lp  Setting Value of the Pick

O

The dropout time curves apply to (I/Ip) < 0.90

For zero-sequence current read 310p instead of I, an
for ground fault read I, instead of I, and Tg, inst

Dropout Setting

IEC without Disk Emulation

IEC with Disk Emulation ii orox. 0.90 - set value Iy

Tolerances

Pickup/dropout threshglds 2% of setting value or 10 mA for ly,, = 1 A, or 50 mA

lep

for lyom =5 A

Pickup time for 2 < 1/]

respectively 30 ms

5 % of reference (calculated) value + 2 % current tolerance,

Dropout time for |

respectively 30 ms

5 % of reference (calculated) value + 2 % current tolerance,

Influencing Variables W ekup and Dropout

(with full displacement)

direct voltage in range 0.8 < Vpg/Vpgyom < 1.15 1%
in range 23.00 °F (-5 °C) < ©,,, < 131.00 °F (55 °C) 0.5 %/10 K
in range 0.95 < f/fy,m, < 1.05 1%
Harmonics
- up to 10 % 3rd harmonic 1%
- Up to 10 % 5th harmonic 1%
Transient overreaction during fundamental harmonic measuring procedure for t > 100 ms |<5 %
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Technical Data
4.3 Inverse-Time Overcurrent Protection 51(N)
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Type B 1-(171y) Type B 715 -1
Figurei4- Dropout time and trip time curves of the inverse time overcurrent protection, acc. to IEC
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Technical Data
4.3 Inverse-Time Overcurrent Protection 51(N)
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Technical Data

4.3 Inverse-Time Overcurrent Protection 51(N)

Trip Time Curves acc. to ANSI

Acc. to ANSI/IEEE (see also Figures 4-3 to 4-6)
8.9341
INVERSE t=(— o 0.1796)-D  [s]
(I/Ip)
0.2663
SHORT INVERSE ~ t = ((m o 10 03393) D [s]
p
5.6143 %
LONG INVERSE  t - [ +218592) D [s]
(I/Ip) 1
0.0103 @
MODERATELY INV. t = ((I/I )0 7 +O 0228) 0
p
3.922
VERY INVERSE = | ———+0.0982 Q
e O
5.64
EXTREMELY INV. = (—2 + 0.02434) -D
(I/Ip) -1
0.4797
DEFINITE INV. = ( 15625 + 0.21 [s]
(I/Ip)
Where:
t  Trip Time
D  Setting Value g me iplier
| Fault Curren
I, Setting Value ofthe Pickup Current
The tripping times for I/1, > 20 are |dent ose for I/l = 20.
For zero-sequence current read 310p i I, and Ty,q, instead of Tp;
for ground fault read I, instead of |nstead of T,
Pickup Threshold |approx. 1.10-1,

K
&
&

L 4
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Technical Data

4.3 Inverse-Time Overcurrent Protection 51(N)

Dropout Time Characteristics with Disk Emulation acc. to ANSI/IEEE

Acc. to ANSI/IEEE (see also Figures 4-3 to 4-6)

_ 8.8
tReset = (W} '
p

INVERSE

[s] ( )

SHORT INVERSE tReset = (%} D [s]
~(ny)
LONG INVERSE treset = (&) D [s] \b
1-(Iy)" (b
MODERATELY INV.  treset = (ﬂ) -
1 (I1,)?
VERY INVERSE treset = ( 232 [s] Q
1—(|/|p) (D
EXTREMELY INV. tReset = (Lzz) ‘D
1-(IN)

DEFINITE INV.

[s]

alue of the multiplier
Jurrent
alue of the pickup current

for 0.5 <(I/1;) <0.90

L 2

Dropout Setting

approx. 1.05 - setting value I, for I /I > 0.3; this corresponds to approx.
0.95 - pickup value

IEC without Dis|
ANSI W|th

approx. 0.90 - set value |,

\
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Technical Data
4.3 Inverse-Time Overcurrent Protection 51(N)

Tolerances
Pickup/dropout thresholds I, Ig, 2% of setting value or 10 mA for ly,, = 1 A, or 50 mA for ly,, =5 A
Pickup time for 2 < 1/1,< 20 5 % of reference (calculated) value + 2 % current tolerance,
respectively 30 ms
Dropout time for 1/Ip < 0.90 5 % of reference (setpoint) value + 2 % or 30 ms
Influencing Variables for Pickup and Dropout *
Power supply direct voltage in range 0.8 < Vpg/Vpgyom < 1.15
Temperature in range 23.00 °F (-5 °C) < O,,, < 131.00 °F (55 °C) 0/10 K
Frequency in range 0.95 < f/fy,,, < 1.05 %
Harmonics
- up to 10 % 3rd harmonic 1%
- up to 10 % 5th harmonic 1%
Transient overreaction during fundamental harmonic measuring procedure for 100 ms |<5 %
(with full displacement)
L 4 \< ,
L 4
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Technical Data
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Technical Data

4.3 Inverse-Time Overcurrent Protection 51(N)
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Technical Data
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Technical Data
4.3 Inverse-Time Overcurrent Protection 51(N)
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t[s] 200 t 200
T 100 100
/,
50 7/ o
30 D /j 30 f{\
20 jﬂﬁ —T 20 A\Y *
10 1
— /
10 = A 10 “\\‘ \\
15 — N\
S s -~ A0S )
s+, Ty s NN 15
2 — 4 2 N e 10
J1\ L / \ SN
L T
== == 2 AN T =
7:0’5 ‘\\ N\ \‘ { T
0 — 05 NN T 2
0,3 0,3 \ ~~
0,2 0,2 N 1
0,1 0,1 0,5
0,05 0,05 | i
0,05 0,1 02 03 05 1,0 1 5 10 20
Np —» Nlp —»
_ 1.0394 ~ 0.4797
RESET DEFINITE INVERSE t= (W) "D [s] DEFINIM t- ((I/I N +O'21359) "D Is]
- P
Note:
For earth fault read IEP instead of Ip and DIEp instead of Dlp.
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Technical Data

4.4 Inrush Restraint

Controlled Functions

4.4 Inrush Restraint

Time Overcurrent Elements

50-1, 50N-1, 51, 51N

Setting Ranges / Increments

L 4

Stabilization factor |,/

10 % to 45 % ents 1 %

Functional Limits

Lower Function Limit Phases

Lower Function Limit ground

Upper Function Limit, configurable

for Iyom = 1 A|at least one phase curr Hz and 100 Hz) > 25 mA
for Iyom = 5 Al|atleast one phase c 0 Hz and 100 Hz) > 125 mA
for Iyom = 1 A|Ground curre and 100 Hz) > 25 mA

for Iyom =5 A|Ground curr Hz and 100 Hz) > 125 mA

for Iyom=1A increments 0.01 A)

for Iyom =5 A A (increments 0.01 A)

Crossblock

Crossblock I 4, Ig, I

FF

L 4

N
&
&

L 4
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Technical Data

4.5 DynamiC Cold Load Pickup

4.5

Timed Changeover of Settings

DynamiC Cold Load Pickup

Controlled Elements
tings)

Time overcurrent protection elements (separate phase and ground

QO

Initiation Criteria

Current Criterion BkrClosed | MIN

Interrogation on the circuit breaker position

L 4

Automatic reclosing function ready

Binary Input

Timing

3 Time Delays
(TCB Open’ TActive' TStop)

Current Control

Current threshold "BkrClosed | MIN"
(reset on current falling below threshold:

itoringwith timer)

Setting Ranges / Increments

Current Control for lyom =1A

0.04 Ato 1.00 A

Increments 0.01 A

,BkrClosed | MIN*

for lyom =5 A

0.20 Ato 5.00 A

Time Until Changeover To Dynamic
Settings Tcg open

0sto0 21600 s (

Increments 1 s

Period Dynamic Settings are Effective
After a Reclosure Tagive

Increments 1 s

Fast Reset Time Tgq, 1sto 600 in) or «o (fast reset inactive) | Increments 1 s
Dynamic Settings of Pickup Currents and |Adjusta the same ranges and with the same increments
Time Delays or Time Multipliers ire al and non-directional time overcurrent protection
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Technical Data

4.6 Single-phase Overcurrent Protection

4.6 Single-phase Overcurrent Protection

Current Elements

O

High-set current elements

50-2

0.05 At035.00A D Increments
0.003 Ato 1.500 A 2 Increments 0.001 A
or « (element disabled)

T50-2

0.00 st0 60.00 s Increment@.Ol S
or oo (no trip)

Definite-Time Current Element

50-1

0.05At035.00A Y
0.003 Ato 1.500 A 2
or « (element disabled)

T50-l

0.00 sto 60.00 s
or « (no trip)

The set times are pure delay times.

1 Secondary values for g, = 1 A; with Iy, =5 A multiply currents
2) Secondary values for ,sensitive" measuring input, independent ominal device current

Operating Times

Dropout Ratios

Current Elements

Pickup/Dropout Times

Frequency Pickup Time 50 Hz

minimum 14 ms S
maximum <35ms <35ms
Dropout time approx. 25m 22 ms

X. 0.95 for /oy = 0.5

Tolerances
Currents \

3 % of setting value or 1 % of nominal current at Iy,,, =1 Aor5A

5 % of setting value or 3 % of nominal current at I, = 0.1 A

1 % of setting value or 10 ms

Times é

V4
ly/direct voltage in range 0.8 < Vps/Vpsyom < 1.15 1%

ange 23.00 °F (-5 °C) < ©,,,;, < 131.00 °F (55 °C) 0.5 %/10 K

&,

- up to 10 % 5th harmonic

cyinrange 0.95 < f/fy,,, < 1.05 1%
0 % 3rd harmonic 1%
1%

L 4
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Technical Data

4.7 Negative Sequence Protection 46-1, 46-2

4.7

Setting Ranges / Increments

Negative Sequence Protection 46-1, 46-2

Unbalanced load tripping element |for Iy, =1 A

0.10 A to 3.00 A or « (disabled) Increments O

46-1,46-2 for lygm =5 A

0.50 A to 15.00 A or « (disabled)

Delay Times 46-1, 46-2

0.00 s to 60.00 s or « (disabled) Increments $01 s

Dropout Delay Times 46 T DROP-OUT

Functional Limit

0.00 sto 60.00 s Ing;ments 0.01s

Functional Limit for Iyom=1A

all phase currents <10 A

for lyom =5 A

all phase currents <50 A

Times

Pickup Times
Dropout Times

Approx. 35 ms
Approx. 35 ms

Dropout Ratio

Characteristic 46-1, 46-2

Approx. 0.95 for I/l

Tolerances

Pickup values 46-1, 46-2

Time Delays

Influencing Variables for Pickup Values

Power supply direct voltage ig,ran

Temperature in range 23.00 °

Frequency in range 0.95<

Harmonics
- up to 10 % 3rd harm
- up to 10 % 5th harm

Transient overre

0.8 ¥ Vps/Vpsnom < 1.15 1%
<O, < 131.00 °F (55 °C) 0.5 %/10 K
1%
1%
1%
rt> 100 ms (with full displacement) <5 %
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Technical Data

4.8

Setting Ranges / Increments

4.8 Negative Sequence Protection 46-TOC

Negative Sequence Protection 46-TOC

Pickup value 46-TOC (1) for Iyom=1A

0.10Ato 2.00 A

Increr@Ol A

for lyom =5 A

0.50 Ato 10.00 A

Time Multiplier T, (IEC)

0.05 s to 3.20 s or « (disabled)

Incre@ents 0.01s

Time Multiplier Dy, (ANSI)

0.50 s to 15.00 s or « (disabled)

Functional Limit

Functional Limit for Iyom=1A

all phase currents <10 A

for lyom =5 A

all phase currents <50 A

s‘ Increments 0.01 s

Trip Time Curves acc. to IEC

See also Figure 4-7

INVERSE trpip ~ ——
(I5/155) "% ~ 1

VERY INVERSE  t.qp LCA §
(I3/159)" 1

EXTREMELY INV.

Where:
trrip Trip Tim

al the Time Multiplier
guence Current
of the Pickup Current

2
The trip times for 1,/l,4> 20are identical to thos

e for I,/l,, = 20.

Pickup Threshold

Approx. 1.10- 15,

\
O
¥

L 4
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Technical Data

4.8 Negative Sequence Protection 46-TOC

Trip Time Curves acc. to ANSI

It can be selected one of the represented trip time characteristic curves in the figures 4-8 and 4-9 each on th
right side of the figure.

INVERSE

MODERATELY
INVERSE

VERY INVERSE

EXTREMELY INV.

8.9341
trrip = { ~5o5— 0.17966] “Diap [s]
(15715,) -1
4
0.0103
ttRp = | —F5m— 0.0228] “Digp [s]
(I2/I2p) -1
trip = [ngm.ogezJ Dy sl \
(Ip7155)" =1
trrip = L‘; + 0.02434} “Dgp [s] 0
(I7155)" =1
Where:
tTRlP Trip Time
Dipp  Setting Value of the Time Multiplier
2

Negative Sequence Currents

lpp  Setting Value of the Pickup Curre

The trip times for 1,/1,, > 20 are identical to those for 1,/1,

Pickup Threshold

Tolerances

Pickup Threshold I,

Time for 2 < 1/1,, <20

Dropout Time Curves with Disk Emulation acc.

Representation of the possib@ dropout time curves, see figure 4-8 and 4-9 each on the left side of the figure

INVERSE

VERY | %
EXTREMELY INV.

L 4

MODERATELY |N\® - [

l57155)

- 8.8
tReﬁsﬁ A0 2.0938) "Digp

0.97
1=(1y/15p)
4.32
tReset = {—2 'Dl2p
1—(|2/|2p)
_ 5.82
tReset = [—2 'Dl2p
17('2/|2p)
Where:

treset RESEL TiMe

D, Setting Value of the Time Multiplier
l, Negative Sequence Current

l,,  Setting Value of the Pickup Current

[s]

[s]

[s]

[s]

The dropout time constants apply to (I,/l,,) < 0.90
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Technical Data
4.8 Negative Sequence Protection 46-TOC

Dropout Value

IEC and ANSI (without Disk Emulation) |Approx. 1.05 - I, setting value, which is approx. 0.95 - pick
thresholdl,
ANSI with Disk Emulation Approx. 0.90 - 1,, setting value
Tolerances
<

Pickup threshold 15, 2 % of set value or 10 mA for lyom =

or 50 mA for Iy, =5 A
Time for I,/1,, < 0.90 5 % of reference (calculated) V&\ urrent tolerance,

respectively 30 ms @
Influencing Variables for Pickup Values D
1%

Power supply direct voltage in range
0.8 < Vps/Vpgnom < 1.15
Temperature in range 23.00 °F (-5 °C) < O, < 131.00 °F (55 ¢ 0.5%/10K
Frequency in range 0.95 < f/fy,, < 1.05 1%
Harmonics
- up to 10 % 3rd harmonic 1%
- up to 10 % 5th harmonic 1%
Transient overreaction for t > 100 ms (with full dis <5%
L 4 \< ’
4
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Technical Data

4.8 Negative Sequence Protection 46-TOC
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Technical Data
4.8 Negative Sequence Protection 46-TOC
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Technical Data

4.8 Negative Sequence Protection 46-TOC
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Technical Data

4.9

Setting Ranges / Increments

Motor Starting Protection 48

4.9 Motor Starting Protection 48

O

Startup current of the

for Iyom=1A

0.50 Ato 16.00 A

Increme@A

motor IstarTup

for lyom =5 A

2.50 Ato 80.00 A

Pickup threshold | yoror starT

for Iyom=1A

0.40Ato 10.0A

Increm@t 0.01A

for Iyom =5 A

2.00 Ato 50.00 A

Permissible startup time Ty, starTUP

1.0st0 180.0s

Permissible locked rotor time T, 5exep roTOR

0.5 st0 120.0 s or « (disabled)

Maximum startup time with warm motor
TMaX.STARTUP W

0.5sto0 180.0 s or « (disabl

Maximum startup time with cold motor
TMax.STARTUP C

0 % to 80 % or « (disable

Increments 0.1 s

Increments 1 %

Trip Curve
Trip time characteristics for trrip
I'> IoToR START
Where:

IsTARTUP.
|

trrip

Dropout Ratio

- (|STARTUP)2 )

ImoToR sTART Pickup thfesh

rms
Motor startin: ting.
Actual cur flo

ting, used to detect
motor s .
Trip time,i nds.

Tvax.sTARTUP TTi

for nominal startup current

Dropout ratio

Tolerances

Pickup Threshold

2 % of set value or 10 mA for Iy, =1 A or 50 mA for Iy, =5 A

Time Delay

5% or 30 ms

Influencing Variables

1%

0.5 %/10 K

1%

- up to 10 % 5th harmonic

1%
1%

L 4
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Technical Data
4.10 Motor Restart Inhibit 66

4.10 Motor Restart Inhibit 66

Setting Ranges / Increments O

Motor starting current relative to nominal motor current 1.1to0 10.0 Increment 0.1 0
IStartllMotor Nom.

Nominal motor current for Iyom =1 A[0.20Ato 1.20 A Increment 0.01 A
IMotor Nom. for lyom =5 A[1.00 A to 6.00 A ¢
Max. permissible starting time TgrarT max. 3sto320s

Equilibrium time Tgq 0.0 min to 320.0 min

Minimum inhibit time Tyyn iNHBIT TIME 0.2 min to 120.0 mi

Maximum permissible number of warm startups nyagrm lto 4

Difference between cold and warm startups Neo,p - Nwarm 1to2

Extension of Time Constant at stop K, 4 stop 0.2 to 100.0 ncrement 0.1
Extension of Time constant at running K. 4 running 0.2to0 100 Increment 0.1

Restart Threshold

I 2 _(ncold - 1) ) Tstartm
— STARTUP TR
®Restart - (ﬁ) ’ [1 —€
MOTNom " "R
Where: OgresTarT = Temperature limit belo%h restarting is possible
kg = k-factor for the rotor

lstarTUP = Startup current
IMotnom = Motor nomin
Tstart max = Max. start
TR = Thermal rotor {i ghnstant
Ngoig = Max. number 1

Influencing Variables

Power supply direct voltage i Vps/Vpsnom < 1.15 1%
Temperature in range 23.00 ? < Oymp < 131.00 °F (55 °C) 0.5 %/10 K
Frequency in range fy,m 1%
Frequency outside ran Hz Increased Tolerances
L 4
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Technical Data

4.11 Load Jam Protection

Setting Ranges / Increments

4.11 Load Jam Protection

O

Tripping threshold

Increr@Ol A

Alarm threshold

Increments 0.01 A

for Iyom = 1 A{0.50 A to 12.00 A
for Iyom =5 A|2.50 A to 60.00 A
for Iyom =1 A[0.50 A to 12.00 A
for lyom =5 A|2.50 A to 60.00 A

Trip delay

0.00 s to 600.00 s

Message delay

0.00 s to 600.00 s

Blocking duration after motor start

0.00 s to 600.00 s

Timers

Pickup time

crements 0.01 s
ncrements 0.01 s
Increments 0.01 s

approx. 55 ms

Dropout time

approx. 30 ms

Dropout ratio

Dropout ratio tripping stage

Dropout ratio warning stage

Tolerances
Pickup threshold of setting value or 10 mA
2 % of setting value or 50 mA
Time delay 1% or 10 ms

Influencing Variables

O

Power supply direct vlt range 0.8 < Vps/Vpgnom < 1.15 1%
Temperature in range 238.008F (-5 °C) < ©,,,,, < 131.00 °F (55 °C) 0.5%/10K
Frequency in rangedy,mE.5 Hz 1%
Harmonics

- up to 10 % 3rd harmonic 1%

-upto 10 % rmonic 1%

SIPROTEC, 7SJ61, Manual
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Technical Data
4.12 Thermal Overload Protection 49

4.12 Thermal Overload Protection 49

Setting Ranges / Increments O
K-Factor per IEC 60255-8 0.10to 4.00 Increments 0.0Q

Time Constant ty, 1.0 min to 999.9 min Increments 0.1 min

Thermal Alarm @ m/@rip 50% to 100% of the trip excessive temperature |Increments 1 0/6

Current Overload | pj5m O Iyom =1 A|0.10 Ato 4.00 A Increments 0.01 A
for Iyom =5 A|0.50 A to 20.00 A

Extension kt Factor when Machine 1.0 to 10.0 relative to the time constant for the

Stopped machine running

Emergency Time Temergency 10 s to 15000 s

Nominal Overtemperature (for lygm) 40 °C to 200 °C = -13 °F to +185 °F

Trip Characteristic

|
Trip Characteristic Curve t=14-In Nom
for (K - Iyom) < 8
Where: t  Trip Time in minutes \

T, Heating-up Time Constant
| Actual Load Current

Iore Preload Current

k  Setting Factor per

INom Nominal Curren ed Object
Dropout Ratios \

o/ ®Trip ith ®Alarm
®/®Alarm
I/IAIarm
Tolerances
Referring to K - Iyom 2 % or 10 mA for ly,m = 1 A, or 50 mA for Iy, =5 A,

2 % class according to IEC 60255-8
3% or 1sfor /(K Iyom) > 1.25;
3 % class according to IEC 60255-8

Referring to Trip

Influencing Varia ing to k -

INom

Power supply‘direct voltage in range 0.8 < Vpg/Vpgnom < 1.15 1%
Temperature in range of 23.00 °F (-5 °C) < © ,,, < 131.00 °F (55 °C) 0.5 %/10 K
requen& in range fy £ 5 Hz 1%
guency out of Range fy,m £ 5 Hz Increased Tolerances
344 SIPROTEC, 7SJ61, Manual
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Technical Data
4.12 Thermal Overload Protection 49
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Technical Data

4.13 Ground Fault Protection 50N(s), 51N(s)

4.13 Ground Fault Protection 50N(s), 51N(s)

Ground Fault Pickup for All Types of Ground Faults (Definite Time Curve)

Pickup current 50Ns-2

for sensitive transformer
for normal 1-A transformer
for normal 5-A transformer

0.001 Ato 1.500 A
0.05 Ato 35.00 A
0.25Ato 175.00 A

Increments 0.001 A
Increments 0.01 A
Increments 0.05 A

Delay Time Tggy.2

0.00 s to 320.00 s or « (disabled)

Increments 0.01 s

Pickup current 50Ns-1

for sensitive transformer
for normal 1-A transformer
for normal 5-A transformer

0.001 Ato 1.500 A
0.05 Ato35.00 A
0.25Ato 175.00 A

Increments'0.001 A
Increments 0.01 A
Increments 0.05 A

Delay Time Tsgn.1

0.00 s to 320.00 s or « (disabled)

Increments 0.01 s

Dropout delay time 50Ns T DROP-OUT

0.00 sto 60.00 s

Inerements 0.01 s

Operating Time

<50 ms

Dropout ratio

Approx. 0.95 for 50Ns-1 > 50 mA

Measurement Tolerance

2 % of setting value or 1 mA

Operating Time Tolerance

1 % of setting value 6r20 ms

Ground Fault Pickup for All Types of Ground Faults (Inverse Time Chasacteristic)

User-defined Curve (defined by a maximum of 20 value pairs ofi¢urrent and time delay)

Pickup Current 51Ns

for sensitive transformer
for normal 1-A transformer
for normal 5-A transformer

0.004 At0p1.400 A
0:05°Afto 4.00 A
0.25 At6°20.00 A

Increments 0.001 A
Increments 0.01 A
Increments 0.05 A

Time multiplier Tg;ps 0:10 s to 4.00 s or « (disabled)

Increments 0.01 s

Pickup Threshold Approx. 1.10 - l5ys

Dropout ratio

Approx. 1.05 - l5ys for I5ys > 50 mA

Measurement Tolerance 2 % of setting value or 1 mA

Operating Time Tolerance in Lineal Range

ance, or 70 ms

7 % of reference value for 2 < 1/l5;5s < 20 + 2 % current toler-

Ground Fault Pickup for All Types ofiGround Faults (Inverse Time Characteristic Logarithmic inverse)

Pickup Current 50Ns

For sensitive transformet
For normal 1-A transformer
For normal 5-A tranSformer

0.001 Ato 1.400 A
0.05At04.00 A
0.25 Ato 20.00 A

Increments 0.001 A
Increments 0.01 A
Increments 0.05 A

Starting eurrent factor 51Ns Startpoint 1.0t04.0

Increments 0.1

Time factor 51Ns #IME DIAL 0.05st015.00s;

Increments 0.01 s

Maximum time 51Ns Tmax 0.00 st0 30.00 s

Increments 0.01 s

Minimum time 51Ns Tmin 0.00sto0 30.00 s

Increments 0.01 s

Characteristics see Figure 2-51
Tolerances inv. 5% + 15 ms for 2 < l/l5;ys < 20 and SINSTIMEDIAL > 1's
Jimes def. 1 % of setting value or 10 ms
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Technical Data

4.13 Ground Fault Protection 50N(s), 51N(s)

Ground Fault Pickup for All Types of Ground Faults (Inverse Time Characteristic Logarithmic Inverse with K

Point)

Pickup Current 50Ns

for sensitive transformer
for normal 1-A transformer
for normal 5-A transformer

0.003 Ato 0.500 A
0.05A1t04.00 A
0.25 Ato 20.00 A

Increments/0.001:
Increments 1
Increments 0.05 A

Minimum time 51Ns T min

0.10 st0 30.00 s

Increments 0.01 s
L 4

Pickup current 5INs | T min
for sensitive transformer

for normal 1-A transformer
for normal 5-A transformer

0.003 Ato 1.400 A
0.05Ato 20.00 A
0.25 Ato 100.00 A

Knee-point time 51Ns T knee

0.20 s t0 100.00 s

Pickup current 51Ns | T knee
for sensitive transformer

for normal 1-A transformer
for normal 5-A transformer

0.003 Ato 0.650 A
0.05Ato 17.00 A
0.25Ato 85.00 A

ents 0.001 A
ements 0.01 A
ents 0.05 A

ncrements 0.01 s

Increments 0.001 A
Increments 0.01 A
Increments 0.05 A

Maximum time 51Ns T max

0.00 sto 30.00 s

Increments 0.01 s

Increments 0.01 s

Time factor 51Ns TD 0.05sto01.50
Characteristics see Fig
Tolerances inv. 5%+ 15
Times def. 109

value or 10 ms

Influencing Variables

Note: When using the sensitive
fault detection is from 0.00

Power Supply DC Voltage in Range 0.8 <V, <1.15 1%
Temperature in Range 23.00 °F (-5 ° 1.00 °F (55 °C) 0.5 %/10 K
Frequency in range fy,, £ 5 Hz 1%
Harmonics

- Up to 10 % 3rd harmonic 1%

- Up to 10 % 5th harmonic 1%

er, the linear range of the measuring input for the sensitive ground
. The function is however still preserved for greater currents.

Q
o
&

L 4
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Technical Data
4.13 Ground Fault Protection 50N(s), 51N(s)

Logarithmic Inverse Trip Time Characteristics
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Figure 4-11 Trip time characteristics of inverse time Q t protection with logarithmic inverse char-
acteristic

Logarithmic inverse t = 51Ns MAX. TIME DIAL - DIAL-In(1/51Ns PICK UP)
Note: For I/5INs PICKUP > 35 the time appli [/ PICKUP = 35
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Logarithmic Inverse Trip Time characteristic with knee point
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Technical Data
4.13 Ground Fault Protection 50N(s), 51N(s)

Figure 4-12

I sec [AN
Trip-time characteristics of the in% ground fault protection 51Ns with logarithmic
0

inverse characteristic with kne xample for 51Ns = 0.004 A)
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Technical Data

4.14 Intermittent Ground Fault Protection

4.14 Intermittent Ground Fault Protection

Setting Ranges / Increments

O

Pickup Threshold
with IN

with 310

with INs

for Iyom=1A
for Iyom =5 A
for lyom=1A
for Iyom =5 A

O

0.05Ato35.00 A Increments 0.01 A
0.25 At0o 175.00 A Increments 0.01 A
0.05 A to 35.00 A Increments 0.01 A ¥

0.25Ato 175.00 A
0.005 Ato 1.500 A

Pickup extension time T,

0.00 st010.00 s

Ground Fault Accumulation Time Tg,,

0.00 s t0 100.00 s

Reset Time for Accumulation T, 1sto600s
Number of Pickups for Intermittent Ground Fault 2t010
Times
Pickup Times
— Current = 1.25 x Pickup Value Approx. 30 m
—for > 2 - Pickup Value Approx. 22 ms
Dropout Time (without extension time) Approx.
Tolerances \
Pickup threshold | 3 t value or 10 mA for Iy, =1 A
0 or Inom =5 A
Times Ty, Teum: Tres % tting value or 10 ms
Influencing Variables \
Power supply direct voltage in range O psnom < 1.15 <1%

Temperature in range -5 °C < 0,

<0.5 %/ K

O

Q>®

350

Frequency in range 0.95 < f/f{, <

$

<5% relating to the set time
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Technical Data

4.15

4.15 Automatic Reclosing System 79

Automatic Reclosing System 79

Number of Reclosures

.-

The following Protective Functions initiate the AR
79 (no 79 start / 79 start / 79 blocked)

0 to 9 (segregated into phase and ground settings)
Cycles 1 to 4 can be adjusted individually q )
50-3, 50-2, 50-1, 51, 50N-3, 50N-2, 50N-1, 51N;

Sensitive Ground Fault Protection, 46, Binary Inputs

Blocking of 79 by

Pickup of protective elements for which 79 blecking is set
(see above)

Three phase pickup (option

Binary Input

Last TRIP command after
(unsuccessful reclosing)

sing cycles is complete

CLOSE Command of th

failure protection

Opening the circuit b

External CLOSE [Co

Breaker failur

Dead Time Tpeaq
(separate for phase and ground and individual for
shots 1 to 4)

0.01 s to 320.0 Increments 0.01 s

Extension of Dead Time

Blocking Duration for Manual-CLOSE Detection

TBIk Manual Close

Increments 0.01 s

Increments 0.01 s

Increments 0.01 s

Increments 0.01 s

0.10 sto 320.00 s Increments 0.01 s

Maximum Dead Time Extension

0.50 s to 320.00 s or o Increments 0.01 s

Start delay of dead time

Using binary input with time monitoring

0.0 st0 1800.0 s or o Increments 1.0 s

Operating time Tgperat

0.01 s to 320.00 s or o Increments 0.01 s

The following protection fu
enced by the automatic recle nction individ-
ually for the cycles 1 t N‘ng value T=T/ in-

stantaneous T=0 T=infinite):

50-3, 50-2, 50-1, 51,50N-3, 50N-2, 50N-1, 51N

Additional Functio

Lockout (Final Trip)
Circuit breaker monitoring using breaker auxiliary contacts

O
Q>®

L 4
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Technical Data
4.16 Breaker Failure Protection 50BF

4.16 Breaker Failure Protection 50BF

Setting Ranges / Increments O

Pickup threshold 50-1 BF for lyom =1 A[0.05 A to 20.00 A Increment 0.0
for Iyom =5 A|0.25 A to 100.00 A Increment 0.01 A
Pickup threshold 50N-1 BF for Iyom = 1 A[{0.05 A to 20.00 A Increment O.g. A
for Iyom =5 A[0.25 A to 100.00 A
Delay time 50 BF trip timer 0.06 st0 60.00 s or «
Times
Pickup Times
— On Internal Start included in time
— For external Start included in ti la
Dropout Time Approx.
Tolerances

tting value;
mA for lyom =1A
mA for Iyom =5 A

Time Delay TRIP-Timer 1% or 20 ms

Pickup thresholds 50-1 BF, 50N-1 BF

Influencing Variables for Pickup Values

Power supply direct voltage in range 0. nom < 1.15 1%

Temperature in range 23.00 °F (-5 °C) < 31.00 °F (55 °C) 0.5 %/10 K
Frequency in range fy,, = 5 Hz 1%

Harmonics

- up to 10 % 3rd harmonic P 1%
- up to 10 % 5th harmonic 1%

1 A further delay for the& ay be caused by compensation in the CT secondary circuit.

Q>®
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Technical Data

4.17 Flexible Protection Functions

Measured Quantities / Modes of Operation

4.17 Flexible Protection Functions

Three-phase

| I Inss 3los 11, 1 Q

Single-phase

I I Ins

Without fixed phase reference

Binary Input ®

Measuring procedure for |

Fundamental Harmonic
True RMS (Effective Val
Positive Sequence em,

Negative Sequenc

Pickup on

Exceeding threshgld
falling below t

Setting Ranges / Increments

Pickup thresholds:

Current |, 1y, I,, 3lg, Iy for lyom = 1A

for lyom =5 A

0 A Increments 0.01 A

Relationship I,/I;

Sensitive ground currentl g

100% Increments 1%
1001 to 1.500 A Increments 0.001 A
.00t0 60.00 s Increments 0.01 s

Pickup delay (standard)

Pickup delay for 1,/1; 0.00 to 28800.00 s Increments 0.01 s

Command delay time 0.00 to 3600.00 s Increments 0.01 s

Dropout delay 0.00 to 60.00 s Increments 0.01 s
Times

Pickup times:

Current (phase quantities)
for 2 x setting value
for 10 x setting value 4

Approx. 30 ms
Approx. 20 ms

Current (symmetrical ents)
for 2 x setting value
for 10 x setting va

Approx. 40 ms
Approx. 30 ms

Binary Input

Approx. 20 ms

<20 ms

etrical components)

<30 ms

<10ms
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Technical Data
4.17 Flexible Protection Functions

Tolerances
Pickup thresholds:
Current for lyom=1A 1% of setting value or 10 mA
for Iyom =5 A 1% of setting value or 50 mA
Current (symmetrical components) for lyom =1 A 2% of setting value or 20 mA
for lyom =5 A 2% of setting value or 100 mA
Current I/l 2% of setting value L]
Times 1% of set value or 10 m

Influencing Variables for Pickup Values

Power supply direct voltage in range 0.8 < Vpg/Vpgnom < 1.15 1%
Temperature in range 23.00 °F (-5 °C) < ©,,, < 131.00 °F (55 °C) 0.5 %/10 K

Frequency in range fy,, £ 5 Hz QQ 1%

Harmonics
- up to 10 % 3rd harmonic 1%
- up to 10 % 5th harmonic 1%
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Technical Data

4.18

Temperature Detectors

4.18 Temperature Detection via RTD Boxes

Temperature Detection via RTD Boxes

Connectable RTD-boxes

lor2

Number of temperature detectors per RTD-box

Max. 6

Measuring method

Pt 100 Q or Ni 100 Q or Ni 120 Q
selectable 2 or 3 phase connection

L 4

Mounting identification

,0il* or ,Ambient* or ,Stator” o g“ or ,Other”

Operational Measured Values

Number of measuring points

Maximal of 12 tempe

easuring points

Temperature Unit °C or °F, adjustab

Measuring Range

— for Pt 100 26 °F to 1472 °F)
— for Ni 100 65 °F to 532 °F)

— for Ni 120 (—62 °F to 505 °F)
Resolution

Tolerance easured value + 1 digit

Thresholds for Indications

for each measuring point

Stage 1 -50°Cto 250 °C (increment 1 °C)
—58 °F to 482 °F (increment 1 °F)
or « (no message)

Stage 2 -50°Cto 250 °C (increment 1 °C)
—58 °F to 482 °F (increment 1 °F)

or « (no message)
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4.19 User-defined Functions (CFC)

4.19

User-defined Functions (CFC)

Function Modules and Possible Assignments to Task Levels

356

Function Module Explanation Task Level
MW_ PLC1_ PLC_ SFS_
BEARB BEARB BEARB BEARB
ABSVALUE Magnitude Calculation X — — —
ADD Addition X
ALARM Alarm clock X
AND AND - Gate X
FLASH Blink block X
BOOL_TO_CO Boolean to Control —
(conversion)
BOOL_TO_DI Boolean to Double —
Point (conversion)
BOOL_TO_IC Bool to Internal S, —
Conversion
BUILD_DI Create Double Point —
Annunciation
CMD_CANCEL Command cancelled X
CMD_CHAIN Switching Sequence
CMD_INF Command Information — — X
COMPARE Metered value compar- X X X
ison
CONNECT Connection X X X
COUNTER Counter X X X
DI_GET_STATUS Decode double poi X X X
indication
DI_SET_STATUS Generate dou i X X X X
indication st
D_FF D- FIipfl — X X X
D_FF_MEMO Statu for X X X X
DI_TO_BOOL D Point to — X X X
conversion)
DINT_TO_REAL r X X X X
DIST_DECODE onversion double X X X X
int indication with
status to four single in-
dications with status
DIV Division X X X X
DM_DECO Decode Double Point X X X X
DYN_OR Dynamic OR X X X X
NT_TO ‘REAL Conversion X X X X
LWE_ZERO Live-zero, non-linear X — — —
Curve
NG_TIMER Timer (max.1193h) X X X X
LOOP Feedback Loop X X — X
LOWER_SETPOINT |Lower Limit X — — —
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4.19 User-defined Functions (CFC)

Function Module Explanation Task Level
MW _ PLC1_ PLC_
BEARB BEARB BEARB

MUL Multiplication X X X
MV_GET_STATUS Decode status of a X X X

value
MV_SET_STATUS Set status of a value X X X X
NAND NAND - Gate X X X
NEG Negator X X @ X
NOR NOR - Gate X X X
OR OR - Gate X X X
REAL_TO_DINT Adaptor X X X X
REAL_TO_INT Conversion X X X X
REAL_TO_UINT Conversion X X X
RISE_DETECT Rise detector X X X X
RS_FF RS- Flipflop — X X
RS_FF_MEMO RS- Flipflop with state — X X

memory
SQUARE_ROOT Root Extractor X X X X
SR_FF SR- Flipflop X X X
SR_FF_MEMO SR- Flipflop with state X X X

memory
ST_AND AND gate with status X X X
ST_NOT Inverter with status X X X X
ST_OR OR gate with X X X X
SuB Substractio X X X X
TIMER Timer — X X —
TIMER_SHORT Simple ti — X X —
UINT_TO_REAL Conver X X X X
UPPER_SETPOINT |Up i X — — —
X_OR Q OR\:- G X X X X
ZERO_POINT pression X — — —

Q>®

SIPROTEC, 7SJ61, Manual

S
&

C53000-G1140-C210-1, Release date 02.2008

357



Technical Data

4.19 User-defined Functions (CFC)

General Limits

Description Limit Comments
Maximum number of all CFC charts |32 When the limit is exceeded, the device rejects the parameter
considering all task levels set displaying an error message, restores the last valid pa-
rameter set and uses it for restarting.
Maximum number of all CFC charts |16 When the limit is exceeded, an error message is output by
considering one task level the device. Consequently, the device is put into monitaring
mode. The red ERROR-LED lights up.
Maximum number of all CFC inputs {400 When the limit is exceeded, an error messagedsyutput by
considering all charts the device. Consequently, the device Starts‘monitoring. The
red ERROR-LED lights up.
Maximum number of reset-resistant  [350 When the limit is exceeded, an errof message is output by
flipflops the device. Consequently, the deyice starts monitoring. The
D_FF_MEMO red ERROR-LED lights up.
Device-specific Limits
Description Limit Comments
Maximum number of synchronous 165 When the limit is'exceeded, an error message is output by
changes of chart inputs per task level the device. Conseguently, the device starts monitoring. The
Maximum number of chart outputs per |150 red ERRORSLED lights up.

task level

Additional Limits

Additional limitsgforthe following CFC blocks:

Run-Time Level

Maximum Number of Modules in the Task Levels

TIMER? 3

TIMER_SHORT? 3

MW_BEARB

PLC1_BEARB
PLC_BEARB

15

30

SFS_BEARB

1) When the limit is exceededfan efror message is output by the device. Consequently, the device starts mon-
itoring. The red ERROR-LED)lights up.

2 The following condition‘applies for the maximum number of timers: (2 - number of TIMER + number of
TIMER_SHORT) < 30. TIMER and TIMER_SHORT hence share the available timer resources within the
frame of this inequatien. The limit does not apply to the LONG_TIMER.

3) The time valuessfofithe blocks TIMER and TIMER_SHORT must not be selected shorter than the time res-
olution of the devi¢e, as the blocks will not then start with the starting pulse.

Maximum Numbefiof TICKS4n the Task Levels

Run-Time Level Limit in TICKS D
MW_BEARB (Measured Value Processing) 10000
PLC1_BEARB (Slow PLC processing) 4000
PEC BEARB (Fast PLC Processing) 400
SFS_BEARB (Interlocking) 10000

1 When the sum of TICKS of all blocks exceeds the limits before-mentioned, an error message is output by

CFC.
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4.19 User-defined Functions (CFC)

Processing Times in TICKS Required by the Individual Elements

Individual Element Number of

Block, basic requirement
Each input more than 3 inputs for generic modules &
Connection to an input signal 6
Connection to an output signal 7
Additional for each chart &1
Arithmetic ABS_VALUE 5

ADD 26

SuUB 26

MUL @ 26

DIV 54

SQUARE_ROOT 0 83
Basic logic AND

CONNECT

DYN_OR

NAND

ATUS
~ STATUS
|_GET_STATUS
MV_GET_STATUS

\ |_SET_STATUS
DI_SET_STATUS
O MV_SET_STATUS

Information status

ST_AND

\ ST_OR
ST_NOT
Memory D_FF
() D_FF_MEMO
RS_FF
@ RS_FF_MEMO
\ SR_FF
SR_FF_MEMO
.V@r' mands BOOL_TO_CO
BOOL_TO_IC
CMD_INF
2 CMD_CHAIN

CMD_CANCEL
LOOP

Aol bl bl o bl OO MO

w
=

w

[ee]
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4.19 User-defined Functions (CFC)

Individual Element Number of TICKS
Type converter BOOL_TO_DI 5
BUILD_DI 5
DI_TO_BOOL 5
DM_DECODE 8
DINT_TO_REAL 5
DIST_DECODE 8 7S
UINT_TO_REAL 5
REAL_TO_DINT %
REAL_TO_UINT
Comparison COMPARE 12
LOWER_SETPOINT 5
UPPER_SETPOINT 5
LIVE_ZERO 5
ZERO_POINT 5
Metered value COUNTER 6
Time and clock pulse TIMER 5
TIMER_LONG 5
TIMER_SHORT, 8
21
11

Configurable in Matrix

In addition to the defined preassignments, i ns and measured values can be freely configured to buff-

ers, preconfigurations can be removed.

o
O
N

O
Q>®

L 4
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4.20 Additional Functions

Operational Measured Values

4.20 Additional Functions

O

Currents

Ia lgs lc

Positive sequence component |,
Negative sequence component I,

in A (kA) primary and in A secondary or in % lyom O

L 4

Iy or3lg
Range 10 % to 200 % Iyom 6. ’
Tolerance ¥ |1 % of measured value or 0.5 % Iy
Temperature Overload Protection in %.
) /G)Trip
Range 0 % to 400 %
Tolerance V) |5% class accuracy per IEC 60255-8
Temperature Restart Inhibit in %.
®L /®L Trip
Range 0 % to 400 %
Tolerance V 5-8
Restart Threshold in %.
®Restart/®L Trip

Reclose time Tgegiose

RMS Current Value of Sensitive
Ground Fault Detection

INS

Range
Tolerance ¥

RTD-Box

1 At nominal frequency

Long-Term Averages

Time Window

5, 15, 30 or 60 minutes

Frequency of Update

Adjustable

Long-Term Avera

ladmas 'Bamas e

in A; kKA

Min / Max Report

With date and time

Time of day adjustable (in minutes, 0 to 1439 min) Time frame
and starting time adjustable (in days, 1 to 365 days, and «)

Using binary input
Using keypad
Using communication

——
Min/Max Values N P P

I, (positive sequence component)
Min/Max Values of the Overload Protection |@/@;,

Min/Max Values of Averages

| Adma: 18amas |camas
l14ma (POSIitive sequence component);
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4.20 Additional Functions

Local Measured Values Monitoring

Current Asymmetry

| max/!min > balance factor, for | > l1ance fimit

Total current, quick monitoring function with
protection blockage

lin+ig + ic + K, - ig | > limit value

Current Phase Sequence

Clockwise (ABC) / counter-clockwise (ACB)

Limit Value Monitorings

[ 5 > limit value | zg¢>
lg > limit value lgg4yqg>
I > limit value 14>
I, > limit value | gnq>
[ < limit value I <

L 4

Fault Event Recording

Recording of indications of the last 8 power

system faults

Time Allocation

tions)

Resolution for Event Log (Operational Annuncia-

\)(3@
o
o

Resolution for Trip Log (Fault Annunciations)

Maximum Time Deviation (Internal Clock)

Battery

0.01 %
Lithiu /1 Ah, type CR 1/2 AA
Mes ry Fault* for insufficient battery charge

Fault Recording

maximum of 8 fault records saved; memo

ined by buffer battery in case of loss of power supply

ta S

ent and post-event recording and memory time adjustable

Probing

mples (instantaneous values) per cycle

Statistics ¢

Recording Time

Motor Statistics

Saved Number of Trips Up to 9 digits
Number of Automatic Re mmands Up to 9 digits
(segregated accordin s > 2nd cycle)
Accumulated Interrupt nt (segregated according to pole) Up to 4 digits
r startups 0 to 9999 Resolution 1

e 010 99999 h Resolution 1 h
Total down-time 010 99999 h Resolution 1 h
Ratio opgating time / down-time 0to 100 % Resolution 0.1 %

otor startup data:
rtup time

rtup current (primary)

of the last 5 startups
0.30 s t0 9999.99 s
0 Ato 1000 kA

Resolution 10 ms
Resolution1 A
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Operating Hours Counter

4.20 Additional Functions

Display Range

Up to 7 digits

Criterion

Overshoot of an adjustable current threshold (element 50-1, BkrClo

Circuit Breaker Maintenance

Calculation methods

on true r.m.s value basis: XI, ZI%, 2P;
on instantaneous value basis: 12t

Acquisition/conditioning of measured values

phase-selective

Evaluation

one threshold per subfunctio

Number of saved statistic values

¢

Trip Circuit Monitoring

With one or two binary inputs.

Commissioning Aids

up to 13 digits

- Phase rotation field check

- Operational measured values
- Circuit breaker test by means of control function
- Creation of a test measurement report

A

Clock

Time Synchronization

/IRIG B-Signal (telegram format IRIG-B000)

ication

Operating Modes for Time Trac

No. |Operating Mode

Internal ternal synchronization using RTC (presetting)

IEC 60870-5-1 External synchronization using system interface (IEC 60870-5-103)
PROFIBUS F External synchronization using PROFIBUS interface

Time sign External synchronization using IRIG B

External synchronization using DCF 77

OO N[O 0| W[N] -

External synchronization via the time signal SIMEAS-Synch.Box

ry input External synchronization with pulse via binary input

NP, Modbus) |External synchronization using field bus

External synchronization using system interface (IEC 61850)
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4.20 Additional Functions

Group Switchover of the Function Parameters

Number of Available Setting Groups 4 (parameter group A, B, C and D)

Switchover Performed Using the keypad

DIGSI using the front PC port

with protocol via system (SCADA) interface
Binary Input

IEC 61850 GOOSE (inter-relay communication)

The GOOSE communication service of IEC 61850 is qualified for switchgear interlockin
GOOSE messages with the protection relay picked up depends on the number of co e
ents.

As from version V4.6 of the devices, applications with protective functions have t
their required runtime. In individual cases, the manufacturer has to be consulted wi
ments to ensure that the application functions safely.

ec d with regard to
gard to the require-
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4.21 Breaker Control

4.21 Breaker Control

Number of Controlled Switching Devices

Depends on the number of binary inputs and outputs 9

Interlocking

Freely programmable interlocking

Messages

Feedback messages; closed, open, intermediate positi

Control Commands

Single command / double command

Switching Command to Circuit Breaker

1-, 1% - and 2-pole b4

Programmable Logic Controller

PLC logic, graphic input tool

Local Control

Control via menu control
assignment of function keys

Remote Control

Using Communication Interfaces
Using a substation automatio d
Using DIGSI (e.g. via Modem)
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4.22 Dimensions

4.22 Dimensions

4.22.1 Panel Flush and Cubicle Mounting (Housing Size 1/;)

295, . 172 (6.77) 34 (1.34) 205, 172 (6.77) 5. 29(1.14) 150 (5.91)
aser] | - ] (1.18) - 30 (1.18) 145 (5.71) *
TMountmg Plate TMountlng Plate NE M
A A
5§ g 5 2
e S e S -
2 2
© oe)*h« © Oﬂ«
v A 34
(1.34)
Side View (with Screwed Terminals) Side View (with Plug-in Terminals Rear View
146 +2 (5.74 +0.07) \\
= @5 (0.20) or M4 @
el s
K
5| F \
gl 8
~ o
py
3 e (b
ol &
&
@6 (0.24)
, . ()
b= I
Yy Difaensionstin mm Values
= 105 0.3 i i
13.2(052),) | (4.13£001) | & ckets in inches
73029 1315203
ST (516£0.01)
Panel Cut-Out
Figure 4-13 Dimensia\n f a 7SJ61 for panel flush and cubicle mounting (housing size /3)
L 4
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4.22 Dimensions

165 (6.50) O
144 (5.67) 105(041) ) 260 (10.24) R
295

1.16)

4.22.2 Panel Surface Mounting (Housing Size /,)

S o e
4 l6o >~
At ] . &~
5 8 & 5 %
150 (5.91) g IS o) @ S
28 3 g
N ™ o O N
O
O
@9
(0.35) I —
1 1 |
> >
1 5 v &E‘\\//’
oHH 30 v
71 (2.80)
Front View

Dimensions in mm Values
in Brackets in inches

Figure 4-14  Dimensional drawing of a 78\]6“0&%
4.22.3 Varistor @

h mounting (housing size /5)

| g
g M12 ISO Stud
5 .
ﬂ%’ﬁ —|——;[HE ~-
178 (7.01) >

<
<

in mm Values in Brackets in inches

Dimensional drawing of the varistor for voltage limiting in high-impedance differential protection

Figure'4-15

4
]
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Appendix OA

L 4

This appendix is primarily a reference for the experienced user. This section provides o g information for
the models of this device. Connection diagrams indicating the terminal connectio e els of this device
are included. Following the general diagrams are diagrams that show the prope ions of the devices to

primary equipment in many typical power system configurations. Tables with s and all information
available in this device equipped with all options are provided. Default settings so given.

Al Ordering Information and Accessories 370
A2 Terminal Assignments 376
A3 Connection Examples 385
A4 Current Transformer Requirements 391
A5 Default Settings 394
A.6 Protocol-dependent Functions K 399
A7 Functional Scope 400
A8 Settings % 402
A9 Information List 415
A.10 Group Alarms 433
All Measured Values 434

O
N

O
Q>®
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Appendix
A.1 Ordering Information and Accessories

A.l Ordering Information and Accessories

A.1.1  Ordering Information

A.1.1.1 7SJ61V4.7

Multi-Functional Pro- 6 7 8 9 10 11 12 13 14 15416 Supplemen-
tection with Control tary
vsoe o | [-0 LT[ J-00 [/ T
Number of Binary Inputs and Outputs Position
6
3 Binary Inputs, 4 Binary Outputs, 1 Live Status Contact 0
8 Binary Inputs, 8 Binary Outputs, 1 Live Status Contact 1
11 Binary Inputs, 6 Binary Outputs, 1 Live Status Contact
Nominal current Position
7
loh =1 A, Iy=1A (min. = 0.05 A); 15th position only with A 1
Ion = 1 A, Iy = sensitive (min. = 0.001 A); 15th position only with B 2
Ion =5 A, Iy =5 A (min. = 0.25 A); 15th position only with A 5
loh =5 A, Iy = sensitive (min. = 0.001 A); 15th position only*with B 6
loh =5 A, Iy =1 A (min. = 0.05 A); 15th position only with A 7
Auxiliary Voltage (Power Supply,Pickup Threshold of Binary Inputs) Position
8
24 to 48 VDC, Binary Input Threshold 19 VDC 2
60 to 125 VDC, Binary Input Threshold 19 VDC 4
110 to 250 VDC, 115 to 230 VAC, Binary Input Threshold 88 VDC 5
Construction Position
9
Surface-mounting case for panel, 2itier terminals top/bottom B
Flush mounting case, plug-in términals (2/3-pole connector) D
Flush mounting case, screw-typé terminals (direct connection / ring lugs) E
Region-specific default / language settings and function versions Position
10
Region DE, 50 Hz, IEC, German Language (Language can be changed) A
Region World, 50/60 Hz, IEC/ANSI, Language English (Language can be changed) B
Region US, 60/50 Hz,”ANSI, Language American English (Language can be changed) C
Region FR, 50/60 Hz, IEC/ANSI, Language French (Language can be changed) D
Region,World, 50/60 Hz, IEC/ANSI, Language Spanish (Language can be changed) E
Region)T, 50/60 Hz, IEC/ANSI, Language ltalian (Language can be changed) F
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A.1 Ordering Information and Accessories

System Interface (Rear Side, Port B) Position
11
No system interface 0
|IEC-Protocol, electrical RS232 1
IEC-Protocol, electrical RS485 2
IEC Protocol, Optical, 820 nm, ST Connector 3
Profibus FMS Slave, electrical RS485 4
Profibus FMS Slave, Optical, Single Ring, ST-Connector 1 50
Profibus FMS Slave, Optical, Double Ring, ST-Connector ¥ 6
For further interface options see Additional Information in the following 9
Additional information to further system interfaces (Rear Side, Port'B) Supple-
mentary
PROFIBUS DP Slave, RS 485 +LOA
Profibus DP Slave, 820 nm, Optical Double Ring, ST-Connector +L0OBY
Modbus RS 485 +L0OD
Modbus, 820 nm, Optical, ST-Connector 2 +LOE?
DNP3.0, RS 485 +L0G
DNP3.0, 820 nm, Optical, ST-Connector 2 +LOH?2
IEC 60870-5-103 Protocol, redundant RS4852) +LOP?
IEC 61850, Ethernet electrical, double, RJ45—connector (EN 100) +LOR
IEC 61850, Ethernet optical, double, ST-connector (EN 100)2 +L0S?

1) cannot be delivered in connection with 9th{digitsB". If the optical interface is required you must order the

following: 11th digit = 4 (RS 485) andsimaddition, the associated converter
2) Cannot be delivered in connectionfwith 9th digit = "B".

Converter Order No. Use
SIEMENS OLMY 6GK1502-2CB10 For single ring
SIEMENS OLMY 6GK1502-3CB10 For double ring

1) The converter requir@s amoperating voltage of 24 V DC. If the available operating voltage is > 24 V DC the

additional power supply 7XV5810-0BA00 is required.

DIGSI/Modem Interface (Rear Side, Port C)

Position
12

No DIGSI interfaCeyat rear side

DIGSI/Modem electrical,RS232

DIGSI/Modém/RTD-Box ), electrical RS485

DIGSI/Modem/RBS 4ox Y, optical 820 nm, ST-connector 2

W|N| | O

1) RTD-box 7XV5662—*AD10

2 “f you want to run the RTD-Box at an optical interface, you need also the RS485-FO—converter

7XV5650-0*A00.
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Measuring/Fault Recording Position
13

With fault recording 1

With fault recording, average values, min/max values

Functions Position
14 and
15
Description ANSI No. Description FA
Basic Elements (included |— Control
in all versions) 50/51 Time overcurrent protection phase 50-1, 50-2, 50-3, 51lgreverse in-
terlocking
50N/51N Ground fault protection ground 50N-1, 50N-2, 50Nz3, 52-N
50N/51N Insensitive time overcurrent protection ground via SGED function;
50Ns-1, 50Ns-2, 51Ns
50/50N Flexible protection functions (parameters from cufsent): additive
overcurrent time protection elements 50-4
49 Overload protection (with 2 time constants)
46 Negative Sequence Protection 46-1,46%2,46-TOC
37 Undercurrent monitoring
50BF Breaker Failure Protection
74TC Trip Circuit Monitoring

— Cold-load pickup (dynamic setting changes) 50C-1, 50C-2, 50NC-
1, 50NC-2, 51INC

— Inrush restraint

86 Lock out
IEF — Intermittent'ground fault PA
50Ns/51Ns Sensitive groundyfault detection FB?2
87N High-impedanee ground fault differential protection
IEF 50Ns/51Ns Sens. groundifault detection PB?

— Intepmittent ground fault
87N High-impedance ground fault differential protection

motor  IEF 50Ns/51Ns Sensuground fault detection RB?
— Intemittent ground fault
87N High-impedance ground fault differential protection
48/14 M6tor starting supervision, locked rotor
66/86 Restart inhibit
51M Load jam detection in motors, motor statistics

motor 50Ns/51NsS Sens. ground fault detection HB?
87N High-impedance ground fault differential protection
48/14 Motor starting supervision, locked rotor
66/86 Restart inhibit
5IM Load jam detection in motors, motor statistics

motor 48/14 Motor starting supervision, locked rotor HA
66/86 Restart inhibit
51M Load jam detection in motors, motor statistics

IEF = Intermittent ground (earth) fault protection

Dwonly for non-sensitive ground current transformer if 7th digit= 1, 5, 7
2\ for isolated/compensated networks, only for sensitive ground current transformer if 7th digit = 2, 6.
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A.1 Ordering Information and Accessories

Automatic Reclosing (79) Position 16
Without 79
79 With 79
Special model Suppl ary
with ATEX 100 approval (for the protection of explosion-protected motors of protection type +ZX99
increased safety "e" ®

A.1.2 Accessories \%

Exchangeable interface modules

Name rder No.

RS232 C53207-A351-D641-1
RS485 C53207-A351-D642-1
FO 820 nm C53207-A351-D643-1

Profibus FMS RS485

C53207-A351-D603-1

Profibus FMS double ring

C53207-A351-D606-1

C53207-A351-D609-1

Profibus FMS single ring
Profibus DP RS485

C53207-A351-D611-1

Profibus DP double ring

C53207-A351-D613-1

Modbus RS485

C53207-A351-D621-1

Modbus 820 nm

C53207-A351-D623-1

DNP 3.0 RS 485

C53207-A351-D631-1

C53207-A351-D633-1

DNP 3.0 820 nm <: ’
Ethernet electrical (EN

C53207-A351-D675-2

Ethernet optical (

C53207-A351-D676-1

C53207-A351-D644-1

IEC 60870-5-106 redundant RS485

Order No.

7XV5662-2AD10-0000

7XV5662-5AD10-0000
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RS485/Fiber Optic Converter
RS485/Fiber Optic Converter Order No. O
820 nm; FC—Connector 7XV5650-0AA00

820 nm, with ST-Connector 7XV5650—-0BA00 O

Terminal Block Covering Caps

Covering cap for terminal block type

18-pin voltage terminal, 12-pin current terminal

12-terminal voltage, 8-terminal current block

Short Circuit Links

Short circuit links for terminal type Order No.
Voltage terminal, 18-terminal, or 12-terminal C73334-A1-C34-1
Current terminal,12-terminal, or 8-terminal C73334-A1-C33-1

Female Plugs \\
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-C200-4

Battery
Lithium battery 3V, , CR 1/2 AA Order No.

6127 101 501

Interface Cable

Interface cable between PC or SIPROTEC device Order No.
able with”9-pin male/female connections 7XV5100-4
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Varistor

Voltage-limiting resistor for high-impedance differential protection 0

Name Order number
125 Veff, 600 A, 15/S256 C53207-A401—D@
240 Veff, 600 A, 15/51088 C53207-A401-D77-1

L 4

RS485 Adapter Cable

Name umber
Y-adapter cable for devices with RS485 interface and sub-D connector on 2x

RJ45 sub-miniature connector for a RS485 bus setup with patch cables. 2—
twisted, shielded, length 0.3 m; 1x sub-D pin 9—pole on 2x RJ45 sub-mifiiature
connector 8—pole 7XV5103-2BA00

IEC 60870-5-103 redundant, RS485 adapter cable

Name Order Number
Y-adapter cable for devices with redundant IEC 6080 - S485 interface

and RJ45 connector on 2x RJ45 sub-miniature conn r RS485 bus setup

with patch cables. 2—core twisted, shielded, length 0.3 m¥x RJ45 pin 8—pole on

2x RJ45 sub-miniature connector 8—pole 7XV5103-2CA00

RS485 Bus connector for RJ45

Name Order Number

RS485 bus connector with internal resistance 220 Q between pin 1 and pin 2; 1x
RJ45 pin connector 8—pole 7XV5103-5BA00

Q
o
&

L 4

SIPROTEC, 7SJ61, Manual 375
C53000-G1140-C210-1, Release date 02.2008



Appendix

A.2 Terminal Assignments

A.2

A21

7SJ610*-*D/E

F14 1 T Bl
F15 L H1——fwwqBI2
F16 ]

F17B|3
F18 ]

Figure A-1

376

Terminal Assignments

Housing for Panel Flush and Cubicle Mounting

Power Supply

&)

System Interface

Rear Service Interface

Time Synchronization

Front PC Interface

Grounding on the Rear W&I

Interference Supp
Relay Contacts, Cera

oo F7
BO2 _f%—z F8
L2 —
- Fg 0

Release .../EE and Higher

SIPROTEC, 7SJ61, Manual
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7SJ611*-*D/E

|

|

|

I

| BO7 H———{_—1R4
! BO8 H+H———{_—1Ré
|

|

|

|

|

|

|

! =1+
F17 BI3 - —+1  1F1
P I &)
F18 =_'_—.—I | ower Supply | Nl=— L —F2
|

R8 CH{——fw.BI8 System Interface

R11 [ FT BI6

R12C 3 1—wqBI7 Rear Service Interface

R13 !

Time Synchronization —i—D A
I

Front PC Interface

-L°-°3—|:|

-2 F7

BO2 L—%—:l F8
J

oo F9
Release .../EE and Higher

b3

A.2 Terminal Assignments

(%]
g
Grounding on the Rear Wall L >
g5
L gy
Figure A-2 Connection diagram for 7SJ611 (panel flush mounted or cubicle mounted)

SIPROTEC, 7SJ61, Manual
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A.2 Terminal Assignments

75J612*-*D/E

Q5 g—:ﬂ Ic BO3 H———1T—1F10 Fo

Q6 | |_(—|:|: F11 12 @
a7 g:/\/—, [e BO4 H————L{—JF12  Release ../EE and Higher

Q8 —H LL«:I F13

Power Supply

m m T
AL
o o
Im
7
ral
@ ©
S =
il
g
=
BN

|
|
|
RO H——fw~q] Bl4 : 2
R10 C—H———f=-.4BI5 i =
K System Interface B ®=2
R11 CH——HF=-q8l6 Y | 03
N
R12 CH——fe~qBI7 | g
R8 CH— BI8 Rear Service Interface C g c
i S— A ! S~
R2 ———fw-1BI9 l o
— I s .¢
Ro |  —— L Time Synchronization —t—D A SE
R7 C——favq BN ! 83
R13 - | o
Front PC Interface —v—D )
|

Grounding on the Rear Wall

Interference
Relay Contacts

Figure A-3 Connection diagram for 7SJ612*—*D anel flush mounted or cubicle mounted)

Double commands cannot be directly allocated to 7. If these outputs are used for issuing a double command, it
has to be divided into two single commands via

L 4

Q
&
&

L 4
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A.2 Terminal Assignments

A.2.2 Housing for Panel Surface Mounting

7SJ610*-*B

e e ke Bo1 i =
30 !

o\ e —— ¢
29 1

ey b Bo3 =

28 !

12—\ Bo4 1 =

27

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

BI2
57 1

41 BI3 Power Supply
56 1 =

1 52
58 E7~] Bl Life Contact | —————L{—136
a— i S—NA :—-Hil 51

|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|

<

g

o}

Front PC Interface g0
=)

(2031

88

c

83

Grounding at Side Wa g &
=

Figure A-4 Connection diagranr for $SJ610*—*B (panel surface mounted)
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7SJ611*-*B

| ° 12
15gillA BO1 H———+{_126 BO1 ——{2
|
S — R == Tl =
|
14— A\ 18 BO2 H—————1—19 3
zg‘glﬂ [ =l

— 12

’ &y
|

| S B ) \

! BO7 H———131

! BO8 {4 ——————1 {146

! T 47 0

|

|

|

— ! =+
. B3 Power Supply | N\ peJoL
56 -

55 H1T——F=-..BI5
39— fw.qBI8

ic, 4.7 nF, 250 V

ppression Capacitors at the

Front PC Interface

58
Grounding at Side Wall L
©
Figure A-5 Connection diagram for 7SJ611*—*B/(p urface mounted)
L 4 \< ’
L 4
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A.2 Terminal Assignments

7SJ612*-*B

N

|
15gjﬂm BO1 H————TC126 BO1L 2 2
30 ' L'—(:ll 25 3 2
| o

14 B BO2 H——— 9

W=t—_ ==

13gﬂlc BO:3E|—H:I34 et 2

28 i 0 49 Release .../EE and Higher ¢

|
413 BI3 =1+
— 10 L+
56 : l Power Supply | N\ | 0
|
|

Front PC Interface

o]
t mi

N\ L

40 :H:@I Bl4 l
55 _HT——&z.BI5 i ®
39 H— = 8e I s>
54 CH——fw . BI7 i 02
38 CH—f=.BI8 | h
83 L HT——fw-.BI9 } S
37 CH——fz.q8i0 ! &
52 e Bit1 ! 5
36 :

|

|

|

|

(0]

Y

o

c

3

=3

3

«

[V

-8

2]

Q.

(0]

=

L
Interferenc
Relay Con

Figure A-6 Connection diagram for 7SJ

Double commands cannot be directly all e
has to be divided into two single commands

panel surface mounted)

Q
&
&

L 4
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A.2 Terminal Assignments

A.2.3 Terminal Assignment on Housing for Panel Surface Mounting

7SJ610/1/2*-*B (up to release /CC) O

__________________________ —>
—e
Channel B
4[] Profibus ¢
RS232 |RS485
Optical ’:%g cts [B
System Interface Fib RIS |-
y s~ —6 GND_|GND
i:%7 ™0 A
8 RxD |- 0
Optical
Rear Service Interface | Fibre or
Wire

17 INom 12V
2 COMMON
18 INom 5V _
3 INom?24V

1 Screen

Time Synchronization

Figure A-7 Connection di a@JGlO/llZ*—*B up to release ... /ICC (panel surface mounted)

S
&

Q>®
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7SJ610/1/2*-*B (up to release /DD)

A.2 Terminal Assignments

System Interface

Channel B
Electrical RS232/RS485 ¢

Rear Service Interface

- —
—e

i Channel C
—:l—D Electrical RS232/R

I

Time Synchronization

L 4

N
o
&

L 4

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008

Figure A-8 Connection diagram fi 1 —*B, release ... /DD and higher (panel surface mounted)

N
>
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A.2 Terminal Assignments

A24

On the Interfaces

Connector Assignment

RS232 RS485 Profibus FMS Slave, RS485 Modbus, RS485 Ethernet IEC 60870-5-103
Profibus DP Slave, RS485 DNP3.0, RS485 RS232 redundant 'S
RS485 (RJ45)

1 Shield (electrically connected with shield end) Tx+ B/B# D-P)
2 RxD — — — Tx- /TXD-N)
3 TxD A/A’ (RxD/TxD-N) B/B’ (RxD/TxD-P) A Rx+ —
4 — — CNTR-A (TTL) RTS (TTL level) — —
5 GND C/C’ (GND) C/C’ (GND) GND1 — —
6 —_ —_ +5 V (max. load <100 mA) VCC1 Rx- —
7 RTS —*) — — —
8 CTS B/B’ (RxD/TxD-P) AJ/A’ (RxD/TxD-N) B —
9 — — — — —

*) Pin 7 also carries the RTS signal with RS232 level when operated as RS485 interface.
Pin 7 must therefore not be connected!

On the Time Synchronization Interface

Pin no.

Designation

P24_TSIG

P5_TSIG

M_TSIG

_*)

Screen

P12_TSIG

P_TSYNC*) &

Ole|IN||la|d|wW|IN| =

Screen

creen Potential

*) assigned, but not avai

384 SIPROTEC, 7SJ61, Manual
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A.3

A31

A.3 Connection Examples

Connection Examples

Connection Examples for Current Transformers, all Devices < )
171 Surface Mounting Case _ _ _ _ _ _ _ _ _ _ V'S
i 1/2Surface Mounting Case _ _ _ _ _ _ _. !
52 [|52 || 52 | [ 1/3Surface Mounting Case _ !
' i [ Flush Mounted/Cubicle | |
S A L
500 25! 15 Q1! 102 130 150
N | | N
49! 241 14; Q3!
N I | N
J 48! 231 13; Q5!
L | T ; T 0 :
g g g L
| i . |
T he 470 22 121 Q7
=== T
!
v Vv vV :
i

Figure A-9 Current connections to three curren
ground current (residual 310 neutr.

i
52 52 |52 o
______________________ i
A
| | | |
{Q2 ;30 ;50 ;100
l04 129 149 199
\06 128 148 198
: N
E E 04 P
K ol iQ8 127 147 97
| |
i -
P
| |
|

]
1 B
\____\____\__||y &
A\ \ Lo SIPROTEC _ _ _ o
A B c i
Figure A-1 t connections to two current transformers -
\ ofily for ungrounded or compensated networks

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008
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A.3 Connection Examples

386

R e e ]

1/1 Surface Mounting Case _ _
| 1/2 Surface Mounting Case _ !
52 [ 152 [ 52 || 1/3Surface Mounting Case _ 1
||| FlushMountediCubicle ™ | | |
D R A T
50. 25! 15 Q1. , A 1Q2 {30 ;50 ;100
N T N B B B B
i : ! i I i i i
49, 24! 14: Q3 . B Q4 29 49 99
J 48! 231 13 @5 , IC |06 |28 148 98 ¢
L | [T T T 0 N . n n .
! Lo Lo
9 q ¢ o RN
T T o7i 47, 27! @8 ININs g7 112 22 147 \
| |
! P
| |
| |
|

:

Figure A-11  Current connections to three current transformers, gr
additional summation CT, normal circuit layout

Important! Grounding of the cable shield must be effected at th

For busbar-side grounding of the current transformer, the ¢
0201. This also reverses the polarity of current input IN/IN

connection of k and | at Q8 and Q7 must be changed. K

|52|‘ 52 || 52
J | [T

ide
ity of the device is changed via address
using a cable-type current transformer, the

WAAN
JAA)

pui
=

! SIPROTEC

L e e e —

oidal transformer for sensitive ground fault detection.
Important! ounding of the cable shield must be effected at the cable's side

For busbar-side grounding of the current transformer, the current polarity of the device is changed via address
201. Thi®also reverses the polarity of current input INs. When using a cable-type current transformer, the con-
tion of k and | at Q8 and Q7 must be changed.

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008
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1/1 Surface Mounting Case

A.3 Connection Examples

i
i
i
i .
50, 25! 15, Q1 , A Q2 |
. T N " "
. I i
J 48! 231 13; Q5! Ic Q6
. T N " "
. I i
LE EJI 49, 241 14; a3} , N2 ‘04 |
i T N " "
. i |
K_l‘ [ 1k : ! : |
SEEES —
Lo
97i 47
Al Bl ¢ o
Lo
N |
J< b
N ! L
| !
E S
KT ® :.__||.

Figure A-13  Current transformer connections to two phase-

transformer; the ground current is taken vi
Important! Grounding of the cable shield must be effect

For busbar-side grounding of the current transformer,
0201. This also reverses the polarity of current input |
nection of k and | at Q8 and Q7 must be changed.

L 4

N
&
&

L 4

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008
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sformers and a ground-current
nsitive and sensitive ground input.

ble's side

larity of the device is changed via address
sing a cable-type current transformer, the con-
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A.3 Connection Examples

[ 7 Flush Mounted/Cubicle

|
|
|
I ¥ : ¢
IA_ 50 250 15 Q1! , A \Q2 30 50 1100
. T N " "
r I i
J IcC_48 231 13 Qs , IC Q6 28 48 | %
| [T ; T 1 i n ;
; ! i Lo i

WAAN
JAA)

|
i
i
i
i
i
l
i
IN Transf. : i ; !
|
i
1
i
i
i
i

= " star point  49; 241 14 Q3.
T 1T : ! i :
97! 47! 27i Q8!
: T | —
! I
A i U
L I:INLIne L e e e —
| > =
q i
N
= §
/
II N\ @
K L I

Figure A-14  Current transformer co
IN/INs — ground cu

to two phase currents and two ground currents;
line, IG2 — ground current of the transformer starpoint

Important!  Grounding of thécab must be effected at the cable's side

For busbar-side grounding of %nt transformer, the current polarity of the device is changed via address
0201. This also reverses rity Of current input IN/INs. When using a cable-type current transformer, the
must be changed.

Panel Surface Mounted _ _
'~ Flush Mounted/Cubicle |

| 1
12|Q7I o INs :

T ] |

BEL R 27'qs8] |
I

Figure A-15  High-impedance differential protection for a grounded transformer winding (
showing the partial connection for the high-impedance differential protection)
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A.3.2

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008

A.3 Connection Examples

Connection Examples for RTD-Box, all Devices

SIPROTEC []| PortC ?

|:| B Bus number: 00 \

Figure A-16  Simplex operation with one RTD-Box, above: optical desigmy(1
below: design with RS 485

1) for 7SJ64 port D
2) for 7SJ64 optionally port C or port D

A
7XV566
potc V T1| 7xvseso For [ |A [ Al RTD-Box 0
SIPROTEC  [oe— Rs485  []|B
Converter [j B | Busnumber: 00
=
A ¢
7XV566
] A [ Al RTD-Box
B
=

—> R1| 7Xv5650 FO/
SIPROTEC PortC " T1 RS485 ' and B' Jumpers for
[ — Converter

e Terminating
\ Resistors
AT7xv566

0] A . A | RTD-Box
SIPROTEC D Port C A' and B' Jumpers for

|:| B B | the Terminating
B’ Resistors
Figure A-17  Half-duplex operation ne RTD-Box, above: optical design (2 FOs);
below: design with

o}
1) for 7SJ64 port D
2) for 7SJ64 optionally port D
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7XV566 RTD-

— R1| 7xv5650 FO/ A A |Box
SIPROTEC PortCc " T1 RS485 [j B O

= Converter [j B | Bus number: 01

AT7xv566 RTD- 0

[ABox

A' and B' Jumpers for
B | the Terminating @
B’ Resistors

7XV566 RTD-
D A A |Box

SIPROTEC [J| PortC 2 \
D B B | Bus number: 01 @

A'T7XV566 RTD-
l A Box

B | the Terminating
Resistors

Figure A-18  Half-duplex operation with two RTD-Boxes, aboveé: al' design (2 FOs);
below: design with RS 485

1) for 7SJ64 port D

2) for 7SJ64 optionally port C or port D \
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C53000-G1140-C210-1, Release date 02.2008



Appendix
A.4 Current Transformer Requirements

A4 Current Transformer Requirements

The requirements for phase current transformers are usually determined by the overcurrent time p ;Q
particularly by the high-current element settings. Besides, there is a minimum requirement based on experi-
ence.

The recommendations are given according to the standard IEC 60044-1.

The standards IEC 60044-6, BS 3938 and ANSI/IEEE C 57.13 are referred to for converting the’equirement

into the knee-point voltage and other transformer classes. %
A.4.1 Accuracy limiting factors @

Effective and Rated Accuracy Limiting Factor 0
Required minimum effective accuracy limiting 50-2
factor KaLp = PU

inimum effective accuracy limiting factor

Primary pickup value of the high-current
element

I N Primary nominal transformer current

Resulting rated accuracy limiting factor Rgc + Rey

ALF — —RBN+ RCt ALF'

Q with
2 KaLe Rated accuracy limiting factor

Rge Connected burden resistance (device and
cables)
. Ren Nominal burden resistance
Ret Transformer internal burden resistance
Calculation example accordi IEC 60044-1
IsNom =1A 06+3
K = = -20=9
ALF 5+3
ce and cables) Kar setto 10,

so that: 5P10, 5 VA

lsnom = Secondary transformer nominal current

L 4
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A.4 Current Transformer Requirements

A.4.2 Class conversion
Table A-1 Conversion into other classes
British Standard BS 3938
Vv, = (RCt+ RBN) ) IsNom K
k ALF
1,3
ANSI/IEEE C 57.13, class C KaLp
Vstmax = 20~ IsNom'RBN'T ¢
Isnom = 5 A (typical value)
IEC 60044-6 (transient response), class V, = K-Kkgse - (Rei+ Ren) * Ishom
TPS
K~ 1
Kssc® Karr
Calculation See ChapterA.4.1 Ac ting factors with: Kggex
Classes TPX, TPY, TPZ n
cified closing sequence
resistance
den resistance
nominal transformer current
KaLr |Ratedyaecuracy limiting factor
|See terminal volt. at 20 I jnom
2c. magnetization limit voltage
Dimensioning factor
Factor symmetr. Rated fault current
Primary time constant
L 4 \< ’
4
392 SIPROTEC, 7SJ61, Manual
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A.4 Current Transformer Requirements

O

General
The requirements to the cable core balance current transformer are determined by the function @e
ground fault detection".

A43 Cable core balance current transformer

The recommendations are given according to the standard IEC 60044-1.

L 4

Requirements

Transformation ratio, typical
It may be necessary to select a different transformation ratio to suit the speci
power system and thus the amount of the maximum ground fault current.

Accuracy limiting factor
Minimum power

Maximum connected load
— For secondary current threshold values > 20 mA
— For secondary current threshold values < 20 mA

=10
1.2 VA

<12VA(£1.2Q)
<0.4VA (<04 0)

Class accuracy

Table A-2 Minimum required class accuracy & on neutral grounding and function operating prin-
ciple

compensated high-resistance ground-
ed

Neutral isolated

Class 3 Class 1 Class 3

For extremely small ground fault c may become necessary to correct the angle at the device (see func-

\é’
O
Q>®

L 4
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A.5 Default Settings

A5

A51

A.5.2

394

Default Settings

When the device leaves the factory, a large number of LED indications, binary inputs and outputs as well as
function keys are already preset. They are summarised in the following table.

LEDs
Table A-3 Preset LED displays
LEDs Default function | Function No. Description
LED1 Relay TRIP 511 Relay GENERAL TRIP command
LED2 50/51 Ph A PU 1762 50/51 Phase A picked up
LED3 50/51 Ph B PU 1763 50/51 Phase B picked up
LED4 50/51 Ph C PU 1764 50/51 Phase C pickedWp
LED5 50N/51NPickedup | 1765 50N/51N picked up
LEDG6 Failure X | 162 Failure: Current Summation
Fail | balance 163 Failure: Current'Balanee
Fail Ph. Seq. | 175 Failure: Phase Sequence Current
LED7 Not configured 1 No Function,configtired
Binary Input
Table A-4 Binary input presettings for all devicesgand otdering variants
Binary Input Default function | Function No. Description
Bl1 >BLOCK 50-2 1721 >BLOCK 50-2
>BLOCK 50N-2 1724 >BLOCK 50N-2
BI2 >Reset LED 5 >Reset LED
BI3 >Light on >Back Light on
Table A-5 Further binary input presettings for 7SJ611*- and 7SJ612*-
Binary Input Default fupction | Runction No. Description
Bl4 >52-b 4602 >52-b contact (OPEN, if bkr is closed)
52Breaker 52 Breaker
BIS >52-a 4601 >52-a contact (OPEN, if bkr is open)
52Breaker 52 Breaker

SIPROTEC, 7SJ61, Manual
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Binary Output
Table A-6 Output Relay Presettings for All Devices and Ordering Variants
Binary Output | Default function | Function No. Description
BO1 Relay TRIP 511 Relay GENERAL TRIP command
52Breaker 52 Breaker
BO2 52Breaker 52 Breaker
79 Close 2851 79 - Close command
BO3 52Breaker 52 Breaker
79 Close 2851 79 - Close command
BO4 Failure X | 162 Failure: Current Summati
Fail | balance 163 Failure: Current Bala]
Fail Ph. Seq. | 175 Failure: Phase Sequ rent
Table A-7 Further Output Relay Presettings for 7SJ611**-, 7SJ61
Binary Output | Default function | Function No. escription
BO7 Relay PICKUP 501 Relay PIC

A.5.4  Function Keys

Table A-8 Applies to All Devices and Ordered

Function Keys ult function
F1 Display of operational indicati

F2 Display of the primary oper, @A easured values
F3 Display of the last fa

F4 Not preassigned

SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008
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A.5 Default Settings

A55

396

Default Display

In devices with 4-line displays and depending on the device version, a number of predefined measured vaIuO
pages are available. The start page of the default display appearing after startup of the device can be sel d
in the device data via parameter 640 Start image DD.

Side 1

A 1100.0A A = .
B 1100.0A B =

C 1100.0A Ic =

N B _0.0A IN =

Side 2 \
A 1100.0A A =

B 1100.0A B =

C 1100.0A Ic =

SNE_0.00A INs =

Side 3

A 1100.0A A =

B 1100.0A B =

C 1100.0A Ic =

I20 0.0A 140 0.00A IN2 = INs/IN =

Figure A-19  Default display of 7SJ61 for models without (@ red values (13th digit of MLFB = 1)
Page 3 of the default display can only be used if for the ¢ connection (parameter 251 CT Connect.)
one of the two special connection types (A,G2,C,G; G&>B or 2,C,G; G2->B) was selected (see de-

scription of Power System Data 1). 2

Side 1

A B1100.0A MAX100.0A IAmax =
B #100.0A MAX100.0A IBmax =
C I100.0A MAX100.0A | = ICmax =
N B 0.0A |

I40 0.00A = IN/INs =

Figure A-20  Default display of 7SJ61 for models with extended measured values (13th digit of MLFB = 3)

age 4of the default display can only be used if for the current connection (parameter 251CT Connect.) one
he two special connection types (A,G2,C,G; G->BorA,G2,C,G; G2->B)were selected (see description
of Power System Data 1).
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Spontaneous Fault Indication

The spontaneous annunciations serve to display the most important data about a fault. They appear
ically in the display after general interrogation of the device, in the sequence shown in the following f

50-1 PICKUP Protective Function that Picked up First;

50-1 TRIP Protective Function that Tripped Last;

T - Pickup Operating Time from General Pickup to Dropout; (M@.No.245)
T - TRIP Operating Time from General Pickup to the _Eirst Trip Command

(Mes.No.246)

Figure A-21  Display of spontaneous messages in the HMI \
A5.6 Pre-defined CFC Charts QZ

Some CFC Charts are already supplied with the SIPROTEC device.

Device and System Logic

The NEGATOR block assigns the input signal "DataStop" n output. This is not directly possible
without the interconnection of this block.

IMEG
Megator

»IN: Device,General >Data Stop SP" B0 x4 Y B0

Figure A-22  Logical Link between Input and %;Ei

Set points MV

evice, UnlockDT IntSP"

Using modules on the running "measured value processing"”, a low current monitor for the three
phase currents is implemented@¥ T tput message is set high as soon as one of the three phase currents
falls below the set threghol

N: Set Points 37-1 LV
N: Measurement IA = MV

0 5]
OF - Botber ] = OUT: Limits IL> OUT

m e ding B3 B0 X2 |
: Measurement IC = MV
Figure A-23 .Undercurrent monitoring
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Appendix
A.5 Default Settings

Using modules on the running sequence "measured value processing", an additional overcurrent monitor is im-
plemented.

I3
UPFER_SETPOINT @
IN: Set Points IAdmd> SP Sepsr dingt OUT: Set Points SP. IAdmd> OUT

Annunc EBOQ

IN: mean values IAdmd = MV

UPFERE_SETPOINT
ev limi

IN: Set Points IBdmd> SP R Limit Annunc B0 OUT: Set Points SP. IB:
IN: Mean values IBdmd = MW [ S

7
UPPER_SETPOINT [T
Upper limit 11 =
IN: Set Points ICdmd> SP Annunc B0
IN: Mean values ICdmd = MW

OUT: Set Points

&

UPPER_SETPOINT
Upper limit

IN: Set Points IAdmd> SP
IN: Demand Meter I1dmd = DM

Figure A-24  Overcurrent monitoring §

Annunc B0

SP. 11dmd> OUT

398 SIPROTEC, 7SJ61, Manual
C53000-G1140-C210-1, Release date 02.2008



Appendix

A.6 Protocol-dependent Functions

A.6 Protocol-dependent Functions
Protocol — IEC 60870- |[IEC 60870- |IEC PROFIBUS |PROFIBUS |DNP3.0 Q
Function 4 5-103, 5-103, 61850 |DP FMS Modbus al service
single redundant |Ethernet ASCII/RTU face
(EN 100) (optional)
Operational Measured |Yes Yes Yes Yes Yes Yes e Yes
Values
Metered values Yes Yes Yes Yes Yes Yes
Fault Recording Yes Yes Yes No. Only via |Yes ia ad-|Yes
additional | service
service inter-
face
Remote relay setting |No. Only via |Yes Yes No. Only via |Yes No. Only via ad-|Yes
additional additional ditional service
service inter- service inter- interface
face face
User-defined messag- |Yes Yes Yes Yes S Yes Yes
es and switching
objects
Time Synchronization |Yes Yes Yes Yes Yes —
Messages with time Yes Yes Yes Y Yes Yes Yes
stamp
Commissioning aids
Measured value indica- | Yes Yes Yes No Yes
tion blocking
Creating test messag- |Yes Yes Yes No Yes
es
Physical mode Asynchro-  |Async chro- |Asynchro- Asynchro- Asynchronous |—
nous nous nous nous
Transmission Mode cyclically/ cyclically/ | Cyclically cyclically/ cyclically/ —
Event Event Event Event(ONP)
Cyclically(Modbus)
Baud rate 1200 to Upto100 |Upto 1.5 Uptol5 2400 to 19200 {4800 to
1152 MBaud |[MBaud MBaud 115200
Type -RS Ethernet |— RS485 — RS485 — RS485 - RS232
- TP — Fiber-optic |- Fiber-optic |- Fiber-optic — RS485
- cables cables (single |cables — Fiber-
(double ring) |ring, double optic
ring) cables
L 4
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A.7 Functional Scope

A.7

Functional Scope

Addr.

Parameter

Setting Options

Default Setting

Comments :

103

Grp Chge OPTION

Disabled
Enabled

Disabled

Setting Group Change Optiog

104

OSC. FAULT REC.

Disabled
Enabled

Enabled

Oscillographic Fault Records

112

Charac. Phase

Disabled
Definite Time
TOC IEC

TOC ANSI

User Defined PU
User def. Reset

Definite Time

50/51

b=
>

113

Charac. Ground

Disabled
Definite Time
TOC IEC

TOC ANSI

User Defined PU
User def. Reset

Definite Time

117

Coldload Pickup

Disabled
Enabled

Disabled

50N

<

old Load Pickup

122

InrushRestraint

Disabled
Enabled

Dis

127

50 1Ph

Disabled
Enabled

2nd Harmonic Inrush Restraint

50 1Ph

131

Sens. Gnd Fault

Disabled
Definite Time,
User Define
Log. inve

Log. Invers

(sensitive) Ground fault

133

INTERM.EF

Disable

140

46

Disabled

Intermittent earth fault protection

Disabled

46 Negative Sequence Protection

141

O

Disabled
Enabled

Disabled

48 Startup Supervision of Motors

142

O

143

Disabled
No ambient temp
With amb. temp.

Disabled

49 Thermal Overload Protection

Disabled
Enabled

Disabled

66 Startup Counter for Motors

144

i F%
LOAD JAM'PROT.

Disabled
Enabled

Disabled

Load Jam Protection

170

171

400

50BF ¥

Disabled
Enabled
enabled w/ 310>

Disabled

50BF Breaker Failure Protection

79 Auto Recl.

Disabled
Enabled

Disabled

79 Auto-Reclose Function
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A.7 Functional Scope

Addr.

Parameter

Setting Options

Default Setting

Comments

172

52 B.WEAR MONIT

Disabled
Ix-Method
2P-Method
12t-Method

Disabled

52 Breaker Wear MonitoriO

182

74 Trip Ct Supv

Disabled
2 Binary Inputs
1 Binary Input

Disabled

74TC Trip Circuit Supeg

190

RTD-BOX INPUT

Disabled
Port C

Disabled

191

RTD CONNECTION

6 RTD simplex
6 RTD HDX
12 RTD HDX

6 RTD simplex

FLEXIBLE FUNC. 1..

.20 Flex. Function 01

Flex. Function 02
Flex. Function 03
Flex. Function 04
Flex. Function 05
Flex. Function 06
Flex. Function 07
Flex. Function 08
Flex. Function 09
Flex. Function 10
Flex. Function 11
Flex. Function 12
Flex. Function 13
Flex. Function
Flex. Functio
Flex. F i
Flex.

SIPROTEC, 7SJ61, Manual
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Appendix

A.8 Settings

A.8

Settings

Addresses which have an appended "A" can only be changed with DIGSI, under "Display Additional Setti O

The table indicates region-specific default settings. Column C (configuration) indicates the corresponding,sec-
ondary nominal current of the current transformer.

Addr. Parameter Function C Setting Options Default Setting Comments @
0 FLEXIBLE FUNC. FIx OFF OFF Flexible Fu n
ON
Alarm Only
0 OPERRAT. MODE FIx 3-phase 3-phase Mode of tion
1-phase
no reference
0 MEAS. QUANTITY Flx Please select Please select ele f Measured Quantity
Current
Binary Input
0 MEAS. METHOD FIx Fundamental Fundamental ction of Measurement
True RMS Method
Positive seq.
Negative seq.
Zero sequence
Ratio 12/11
0 PICKUP WITH Fix Exceeding Exc Pickup with
Dropping below
0 CURRENT FIx la Current
Ib
Ic
In
In sensitive
In2
0 P.U. THRESHOLD FIx Pick
up
Thre
shol
d
0 P.U. THRESHOLD Flx Pick
up
Thre
shol
d
0 P.U. THRESHOLD FIx . 1.500 A 0.100 A Pickup Threshold
0 P.U. THRESHOLD FIx o .. 100 % 20 % Pickup Threshold
0 T TRIP DELAY FIx .00 .. 3600.00 sec 1.00 sec Trip Time Delay
0 T PICKUP DELAY FIx 0.00 .. 60.00 sec 0.00 sec Pickup Time Delay
0A T DROPOUT DELAY FIx 0.00 .. 60.00 sec 0.00 sec Dropout Time Delay
0A DROPOUT RATIO FIx 0.70..0.99 0.95 Dropout Ratio
0A DROPOUT RATIO FIx 1.01..3.00 1.05 Dropout Ratio
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 SECONDAR 1A 1A CT Rated Secondary Current
5A
209 PHASE SEQ PSystem Data 1 ABC ABC Phase Sequence
ACB
210A TMin TRIP CMD P.System Data 1 0.01 .. 32.00 sec 0.15 sec Minimum TRIP Command Dura-
tion
211A TMax CLOSE C%D P.System Data 1 0.01 .. 32.00 sec 1.00 sec Maximum Close Command Du-
ration
d | MIN P.System Data 1 1A 0.04..1.00 A 0.04 A Closed Breaker Min. Current
Threshold
5A 0.20 ..5.00 A 0.20 A
requency P.System Data 1 50 Hz 50 Hz Rated Frequency
60 Hz
d-CT PRIM P.System Data 1 1..50000 A 60 A Ignd-CT rated primary current
Ignd-CT SEC P.System Data 1 1A 1A Ignd-CT rated secondary current
5A

402
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A.8 Settings
Addr. Parameter Function C Setting Options Default Setting Comments
235A ATEX100 P.System Data 1 NO NO Storage of th. Replicas
YES Power Supply Q
238 Ignd2-CT PRIM P.System Data 1 1..50000 A 60 A Ignd2-CT rated pri
to 12)
250A 50/51 2-ph prot P.System Data 1 ON OFF 50, 51 Time Ove th
OFF 2ph. prot.
251A CT Connect. P.System Data 1 A, B, C, (Gnd) A, B, C, (Gnd) CT Connection
A,G2,C,G; G->B
AG2,C,G; G2->B Y 4
260 Ir-52 P.System Data 1 10 .. 50000 A 125 A R Normal Current (52 Break-
261 OP.CYCLES AT Ir P.System Data 1 100 .. 1000000 10000 ycles at Rated
urrent
262 Isc-52 P.System Data 1 10 .. 100000 A 25000 A ted Short-Circuit Breaking
ent
263 OP.CYCLES Isc P.System Data 1 1..1000 50 itch. Cycles at Rated Short-
Cir. Curr.
264 Ix EXPONENT P.System Data 1 1.0..3.0 2.0 Exponent for the Ix-Method
265 Cmd.via control P.System Data 1 (Setting options depend | None 52 B.Wear: Open Cmd. via
on configuration) Control Device
266 T 52 BREAKTIME P.System Data 1 1..600 ms 80 Breaktime (52 Breaker)
267 T 52 OPENING P.System Data 1 1..500 ms Opening Time (52 Breaker)
276 TEMP. UNIT P.System Data 1 Celsius el Unit of temperature measure-
Fahrenheit ment
280 Holmgr. for Zi P.System Data 1 NO O Holmgreen-conn. (for fast sum-i-
YES monit.)
302 CHANGE Change Group Group A Group A Change to Another Setting
Group B Group
Group C

401 WAVEFORMTRIGGER

Osc. Fault Rec.

Save w. Pickup

Waveform Capture

402 WAVEFORM DATA Osc. Fault Rec. Fault event Scope of Waveform Data

403 MAX. LENGTH Osc. Fault Rec. 2.00 sec Max. length of a Waveform
Capture Record

404 PRE. TRIG. TIME Osc. Fault Rec, 0.05 .. 0.50 sec 0.25 sec Captured Waveform Prior to
Trigger

405 POST REC. TIME Osc. FaUlLR 0.05 .. 0.50 sec 0.10 sec Captured Waveform after Event

406 Binin CAPT.TIME 0.10 .. 5.00 sec; © 0.50 sec Capture Time via Binary Input

610 FitDisp.LED/LCD

Target on PU
Target on TRIP

Target on PU

Fault Display on LED / LCD

613A 50N/51N/67N w. Ignd (measured) Ignd (measured) 50N/51N/67N Ground Overcur-
310 (calcul.) rent with
640 Start image DD General image 1 image 1 Start image Default Display
image 2
image 3
image 4
1102 FullScal P.System Data 2 10 .. 50000 A 100 A Measurem:FullScaleCur-
rent(Equipm.rating)
1107 IM P.System Data 2 1A 0.40 .. 10.00 A 250 A Motor Start Current (Block 49,
5A | 2.00.50.00A 1250 A Start 48)
1201 FCT 50/51 50/51 Overcur. ON ON 50, 51 Phase Time Overcurrent
OFF
1202 50-2 PICKUP 50/51 Overcur. 1A 0.10 .. 35.00 A; 2.00 A 50-2 Pickup
5A 0.50 .. 175.00 A; 10.00 A
1 -2 DELAY 50/51 Overcur. 0.00 .. 60.00 sec; » 0.00 sec 50-2 Time Delay
0-1 PICKUP 50/51 Overcur. 1A 0.10.. 35.00 A; = 1.00 A 50-1 Pickup
5A 0.50 .. 175.00 A; 5.00 A
50-1 DELAY 50/51 Overcur. 0.00 .. 60.00 sec; © 0.50 sec 50-1 Time Delay
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A.8 Settings
Addr. Parameter Function C Setting Options Default Setting Comments
1207 51 PICKUP 50/51 Overcur. 1A 0.10 .. 4.00 A 1.00 A 51 Pickup
5A 0.50..20.00 A 5.00 A
1208 51 TIME DIAL 50/51 Overcur. 0.05 .. 3.20 sec; 0.50 sec 51 Time Dial
1209 51 TIME DIAL 50/51 Overcur. 0.50..15.00 ; o 5.00 51 Time Dial
1210 51 Drop-out 50/51 Overcur. Instantaneous Disk Emulation Drop-out characteristic
Disk Emulation
1211 51 IEC CURVE 50/51 Overcur. Normal Inverse Normal Inverse IEC Curve
Very Inverse Y
Extremely Inv.
Long Inverse
1212 51 ANSI CURVE 50/51 Overcur. Very Inverse Very Inverse AN v
Inverse
Short Inverse
Long Inverse
Moderately Inv.
Extremely Inv.
Definite Inv.
1213A | MANUAL CLOSE 50/51 Overcur. 50-3 instant. 50-2 instant. | Close Mode
50-2 instant.
50 -1 instant.
51 instant.
Inactive
1214A | 50-2 active 50/51 Overcur. Always 50-2 active
with 79 active
1215A |50 T DROP-OUT 50/51 Overcur. 0.00 .. 60.00 sec 50 Drop-Out Time Delay
1216A | 50-3 active 50/51 Overcur. Always 50-3 active
with 79 active
1217 50-3 PICKUP 50/51 Overcur. 1A 1.00..35.00 A; © 50-3 Pickup
5A 5.00 .. 175.00 A;
1218 50-3 DELAY 50/51 Overcur. 0.00 .. 60.00 sec; o« 50-3 Time Delay
1219A | 50-3 measurem. 50/51 Overcur. Fundamental ndamental 50-3 measurement of
True RM
1220A | 50-2 measurem. 50/51 Overcur. Fund Fundamental 50-2 measurement of
1221A | 50-1 measurem. 50/51 Overcur. Fundamental 50-1 measurement of
1222A | 51 measurem. 50/51 Overcur. Fundamental 51 measurement of
1230 51/51IN 50/51 Overcur. ;0 51/51N
1231 MofPU Res T/Tp 50/51 Overcur. ¥ .. 0.95 I/lp; oo Multiple of Pickup <-> T/Tp
..999.00 TD
1301 FCT 50N/51N 50/51 Overcur. ON ON 50N, 51N Ground Time Overcur-
OFF rent
1302 50N-2 PICKUP 50/51 Ov A 0.05 .. 35.00 A; 0.50 A 50N-2 Pickup
0.25..175.00 A; 250 A
1303 50N-2 DELAY 0.00 .. 60.00 sec; o 0.10 sec 50N-2 Time Delay
1304 50N-1 PICKUP 1A 0.05 .. 35.00 A; 0.20 A 50N-1 Pickup
5A 0.25..175.00 A; 1.00 A
1305 50N-1 DELAY 0.00 .. 60.00 sec; » 0.50 sec 50N-1 Time Delay
1307 51N PICKUP Overcur. 1A 0.05..4.00 A 0.20 A 51N Pickup
5A 0.25..20.00 A 1.00 A
1308 51N TIME DIAL 50/51 Overcur. 0.05 .. 3.20 sec; «© 0.20 sec 51N Time Dial
1309 51N TIME DIAL 50/51 Overcur. 0.50..15.00 ; 5.00 51N Time Dial
1310 51N Drop-out 'S 50/51 Overcur. Instantaneous Disk Emulation Drop-Out Characteristic
Disk Emulation
1311 51N IEC,CURVE 50/51 Overcur. Normal Inverse Normal Inverse IEC Curve
Very Inverse
Extremely Inv.
Long Inverse
404 SIPROTEC, 7SJ61, Manual

C53000-G1140-C210-1, Release date 02.2008



Appendix

A.8 Settings
Addr. Parameter Function C Setting Options Default Setting Comments
1312 51N ANSI CURVE 50/51 Overcur. Very Inverse Very Inverse ANSI Curve
Inverse
Short Inverse
Long Inverse
Moderately Inv.
Extremely Inv.
Definite Inv.
1313A | MANUAL CLOSE 50/51 Overcur. 50N-3 instant. 50N-2 instant. Manual Close Mode
50N-2 instant.
50N-1 instant.
51N instant.
Inactive
1314A | 50N-2 active 50/51 Overcur. Always Always 50NE2 active
With 79 Active
1315A | 50N T DROP-OUT 50/51 Overcur. 0.00 .. 60.00 sec 0.00 sec 50N‘Drop-Out Time Delay
1316A | 50N-3 active 50/51 Overcur. Always Always 50N-3 active
with 79 active
1317 50N-3 PICKUP 50/51 Overcur. 0.25 .. 35.00 A; @ oA 50N-3 Pickup
1318 50N-3 DELAY 50/51 Overcur. 0.00 .. 60.00 sec; » 0.00 sec 50N-3 Time Delay
1319A | 50N-3 measurem. 50/51 Overcur. Fundamental Fundamental 50N-3 measurement of
True RMS
Instantaneous
1320A | 50N-2 measurem. 50/51 Overcur. Fundamental Fandamental 50N-2 measurement of
True RMS
1321A | 50N-1 measurem. 50/51 Overcur. Fundamental Fundamental 50N-1 measurement of
True RMS
1322A | 51N measurem. 50/51 Overcur. Fundamental Fundamental 51N measurement of
True RMS
1330 50N/51N 50/51 Overcur. 1.00 .. 20.00 |/ip;ee 50N/51N
0.01..999.00TD
1331 MofPU Res T/TEp 50/51 Overcur. 0.05 .. 0.95 I/Mpjeo Multiple of Pickup <-> T/TEp
0.01 .. 999.00 TD
1701 COLDLOAD PICKUP ColdLoadPickup OFF OFF Cold-Load-Pickup Function
ON
1702 Start Condition ColdLoadPickup No/Current No Current Start Condition
Breaker Contact
19 ready
1703 CB Open Time ColdLoadPickup 0 .. 21600 sec 3600 sec Circuit Breaker OPEN Time
1704 Active Time ColdLoadPickup 17, 21600 sec 3600 sec Active Time
1705 Stop Time ColdLoadPickup 1..600 sec; «© 600 sec Stop Time
1801 50c-2 PICKUP ColdLoadPickup IA 0.10 .. 35.00 A; © 10.00 A 50c-2 Pickup
5A 0.50 .. 175.00 A; 50.00 A
1802 50c-2 DELAY ColdLoa@Pickup 0.00 .. 60.00 sec; « 0.00 sec 50c-2 Time Delay
1803 50c-1 PICKUP ColdLoadPickup 1A 0.10 .. 35.00 A; © 2.00 A 50c-1 Pickup
5A 0.50 .. 175.00 A; 10.00 A
1804 50c-1 DELAY ColdLoadPickup 0.00 .. 60.00 sec; o 0.30 sec 50c-1 Time Delay
1805 51c PICKUP ColdLoadPickup 1A 0.10..4.00 A 150 A 51c Pickup
5A 0.50 .. 20.00 A 7.50 A
1806 51c TIME DIAL ColdLoadPickup 0.05 .. 3.20 sec; 0.50 sec 51c Time dial
1807 51c TIMEIDIAL ColdLoadPickup 0.50 .. 15.00 ; 5.00 51c Time dial
1808 50c-3 PICKUPR ColdLoadPickup 1A 1.00 .. 35.00 A; « o A 50c-3 Pickup
5A 5.00 .. 175.00 A; o A
1809 50c-3 DELAY, ColdLoadPickup 0.00 .. 60.00 sec; « 0.00 sec 50c-3 Time Delay
1901 50Nc-2 PICKUP ColdLoadPickup 1A 0.05 .. 35.00 A; «© 7.00 A 50Nc-2 Pickup
5A 0.25 .. 175.00 A; 35.00 A
1902 50Nc-2 DELAY ColdLoadPickup 0.00 .. 60.00 sec; « 0.00 sec 50Nc-2 Time Delay
1903 50Nc-1 PICKUP ColdLoadPickup 1A 0.05 .. 35.00 A; «© 1.50 A 50Nc-1 Pickup
5A 0.25 .. 175.00 A; 7.50 A
1904 50Nc-1 DELAY ColdLoadPickup 0.00 .. 60.00 sec; « 0.30 sec 50Nc-1 Time Delay
1905 51Nc PICKUP ColdLoadPickup 1A 0.05..4.00 A 1.00 A 51Nc Pickup
5A 0.25..20.00 A 5.00 A
1906 51Nc T-DIAL ColdLoadPickup 0.05 .. 3.20 sec; «© 0.50 sec 51Nc Time Dial
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A.8 Settings
Addr. Parameter Function C Setting Options Default Setting Comments
1907 51Nc T-DIAL ColdLoadPickup 0.50 .. 15.00 ; © 5.00 51Nc Time Dial
1908 50Nc-3 PICKUP ColdLoadPickup 0.25..35.00 A; o A 50Nc-3 Pickup
1909 50Nc-3 DELAY ColdLoadPickup 0.00 .. 60.00 sec; w 0.00 sec 50Nc-3 Time Delay
2201 INRUSH REST. 50/51 Overcur. OFF OFF Inrush Restraint
ON
2202 2nd HARMONIC 50/51 Overcur. 10..45% 15 % 2r;d. harmonic in % of fundamen-
tal
2203 CROSS BLOCK 50/51 Overcur. NO NO Cross Block Y
YES
2204 CROSS BLK TIMER 50/51 Overcur. 0.00 .. 180.00 sec 0.00 sec
2205 | Max 50/51 Overcur. 1A 0.30 .. 25.00 A 750 A
5A 1.50..125.00 A 3750 A
2701 50 1Ph 50 1Ph OFF OFF
ON
2702 50 1Ph-2 PICKUP 50 1Ph 1A 0.05 .. 35.00 A; 0.50 A
5A 0.25..175.00 A; © 250 A
2703 50 1Ph-2 PICKUP 50 1Ph 0.003 .. 1.500 A; 0.300 A
2704 50 1Ph-2 DELAY 50 1Ph 0.00 .. 60.00 sec; © 0.10 sec 0 1Ph-2 Time Delay
2705 50 1Ph-1 PICKUP 50 1Ph 1A 0.05 .. 35.00 A; 0.20 A 50 1Ph-1 Pickup
5A 0.25..175.00 A; ©
2706 50 1Ph-1 PICKUP 50 1Ph 0.003 .. 1.500 A; © 50 1Ph-1 Pickup
2707 50 1Ph-1 DELAY 50 1Ph 0.00 .. 60.00 sec; © 50 1Ph-1 Time Delay
3101 Sens. Gnd Fault Sens. Gnd Fault OFF (Sensitive) Ground Fault
ON
3113 50Ns-2 PICKUP Sens. Gnd Fault 0.001 .. 1.500 A 50Ns-2 Pickup
3113 50Ns-2 PICKUP Sens. Gnd Fault 1A 0.05..35.00 A 0A 50Ns-2 Pickup
5A 0.25..175.00 A 0.00 A
3114 50Ns-2 DELAY Sens. Gnd Fault 1.00 sec 50Ns-2 Time Delay
3117 50Ns-1 PICKUP Sens. Gnd Fault 0.100 A 50Ns-1 Pickup
3117 50Ns-1 PICKUP Sens. Gnd Fault 1A 2.00 A 50Ns-1 Pickup
5A 10.00 A
3118 50Ns-1 DELAY Sens. Gnd Fault 2.00 sec 50Ns-1 Time delay
3119 51Ns PICKUP Sens. Gnd Fault 0.100 A 51Ns Pickup
3119 51Ns PICKUP Sens. Gnd Fault 0.004 A 51Ns Pickup
3119 51Ns PICKUP Sens. Gnd Fault 1.00 A 51Ns Pickup
& 20.00 A 5.00 A
3120 51INSTIME DIAL Sens. Gnd Fault ..4.00 sec; w 1.00 sec 51Ns Time Dial
3121A | 50Ns T DROP-OUT Sens. 0.00 .. 60.00 sec 0.00 sec 50Ns Drop-Out Time Delay
3127 5INs | T min Sens. 0.003..1.400 A 1.333A 51Ns Current at const. Time
Delay T min
3127 51Ns | T min Sens. 1A 0.05..20.00 A 15.00 A 51Ns Current at const. Time
5A  |025. 10000 A 75.00 A Delay T min
3128 51Ns | T knee 0.003 .. 0.650 A 0.040 A 51Ns Current at Knee Point
3128 51Ns | T knee 1A 0.05..17.00 A 5.00 A 51Ns Current at Knee Point
5A 0.25..85.00 A 25.00 A
3129 51Ns T knee . Gnd Fault 0.20 .. 100.00 sec 23.60 sec 51Ns Time Delay at Knee Point
3131 M.of PU TD ns. Gnd Fault 1.00 .. 20.00 MofPU; o Multiples of PU Time-Dial
0.01..999.00 TD
3132 5INs TD Sens. Gnd Fault 0.05 .. 1.50 0.20 51Ns Time Dial
3140 51Ns Tmin Sens. Gnd Fault 0.00 .. 30.00 sec 1.20 sec 51Ns Minimum Time Delay
Sens. Gnd Fault 0.10 .. 30.00 sec 0.80 sec 51Ns Minimum Time Delay
Sens. Gnd Fault 0.00 .. 30.00 sec 5.80 sec 51Ns Maximum Time Delay
Sens. Gnd Fault 0.50 .. 200.00 sec 93.00 sec 51Ns Maximum Time Delay (at
51Ns PU)
Sens. Gnd Fault 0.05 .. 15.00 sec; «© 1.35 sec 51Ns Time Dial
Sens. Gnd Fault 1.0..4.0 11 51Ns Start Point of Inverse
Charac.
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A.8 Settings
Addr. Parameter Function Cc Setting Options Default Setting Comments
3301 INTERM.EF Intermit. EF OFF OFF Intermittent earth fault p, ion
ON
3302 lie> Intermit. EF 1A 0.05..35.00 A 1.00 A Pick-up value of int
5A  |0.25. 17500 A 500 A stage
3302 lie> Intermit. EF 1A 0.05..35.00 A 1.00 A Pick-up value of i
5A 02517500 A 500 A stage
3302 lie> Intermit. EF 0.005 .. 1.500 A 1.000 A Pick-up value of interm. E/F
stage
3303 T-det.ext. Intermit. EF 0.00 .. 10.00 sec 0.10 sec D ion extension time
3304 T-sum det. Intermit. EF 0.00 .. 100.00 sec 20.00 sec
3305 T-reset Intermit. EF 1..600 sec 300 sec
3306 Nos.det. Intermit. EF 2..10 3 det. for start of int. E/F prot
4001 FCT 46 46 Negative Seq OFF OFF legative Sequence Protec-
ON
4002 46-1 PICKUP 46 Negative Seq 1A 0.10..3.00 A 0.10A 46-1 Pickup
5A 0.50 .. 15.00 A 0.50 A
4003 46-1 DELAY 46 Negative Seq 0.00 .. 60.00 sec; o 1.50 sec 46-1 Time Delay
4004 46-2 PICKUP 46 Negative Seq 1A 0.10..3.00 A 46-2 Pickup
5A 0.50 .. 15.00 A 2.5
4005 46-2 DELAY 46 Negative Seq 0.00 .. 60.00 sec; » 46-2 Time Delay
4006 46 IEC CURVE 46 Negative Seq Normal Inverse Inv. 46 |IEC Curve
Very Inverse
Extremely Inv.
4007 46 ANSI CURVE 46 Negative Seq Extremely In tremely Inv. 46 ANSI Curve
Inverse
Very Inver
4008 46-TOC PICKUP 46 Negative Seq 1A 0.10. 0.90 A 46-TOC Pickup
5A 450 A
4009 46-TOC TIMEDIAL 46 Negative Seq 5.00 46-TOC Time Dial
4010 46-TOC TIMEDIAL 46 Negative Seq 0.50 sec 46-TOC Time Dial
4011 46-TOC RESET 46 Negative Seq Instantaneous 46-TOC Drop Out
mulation
4012A | 46 T DROP-OUT 46 Negative Seq .. 60.00 sec 0.00 sec 46 Drop-Out Time Delay
4101 FCT 48/66 48/66 Motorprot OFF 48 / 66 Motor (Startup Moni-
tor/Counter)
4102 STARTUP CURRENT 48/66 Motorprot 0.50 .. 16.00 A 5.00 A Startup Current
L 4 A [2.50..80.00 A 25.00 A
4103 STARTUP TIME 48/66 1.0 .. 180.0 sec 10.0 sec Startup Time
4104 LOCK ROTOR TIME 0.5 .. 180.0 sec; 2.0 sec Permissible Locked Rotor Time
4105 STARTUP T WARM t 0.5 .. 180.0 sec; 10.0 sec Startup Time for warm motor
4106 TEMP.COLD MOTOR 0..80 %; © 25% Temperature limit for cold motor
4201 FCT 49 verload OFF OFF 49 Thermal overload protection
glgrm Only
4202 49 K-FACTG 9 Th.Overload 0.10 .. 4.00 1.10 49 K-Factor
4203 | TIME CONSTANTY 49 Th.Overload 1.0 .. 999.9 min 100.0 min Time Constant
4204 49 0, 49 Th.Overload 50 .. 100 % 90 % 49 Thermal Alarm Stage
4205 | I ALAR "' 49 Th.Overload 1A [0.10..4.00A 1.00 A Current Overload Alarm Setpoint
5A 0.50 .. 20.00 A 5.00 A
4207A | Kt-FACTOR 49 Th.Overload 1.0..10.0 1.0 Kt-FACTOR when motor stops
4208A | T EMERGENCY 49 Th.Overload 10 .. 15000 sec 100 sec Emergency time
49 TEMP. RISE | 49 Th.Overload 40 .. 200 °C 100 °C 49 Temperature rise at rated sec.
curr.
TEMP. RISE | 49 Th.Overload 104 .. 392 °F 212 °F 49 Temperature rise at rated sec.
curr.
FCT 66 48/66 Motorprot 8EF OFF 66 Startup Counter for Motors
IStart/IMOTnom 48/66 Motorprot 1.10 .. 10.00 4.90 | Start/ | Motor nominal
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A.8 Settings
Addr. Parameter Function C Setting Options Default Setting Comments
4303 T START MAX 48/66 Motorprot 1..320 sec 10 sec Maximum Permissible Starting
Time
4304 T Equal 48/66 Motorprot 0.0 .. 320.0 min 1.0 min Temperature Equalizaton Ti
4305 | MOTOR NOMINAL 48/66 Motorprot 1A 0.20..1.20 A 1.00 A Rated Motor Current
5A 1.00..6.00 A 5.00 A
4306 MAX.WARM STARTS 48/66 Motorprot 1.4 2 Maximum Number of Warm
Starts
4307 #COLD-#WARM 48/66 Motorprot 1.2 1 Number of Cold Starts - Warm
Starts
4308 Kt at STOP 48/66 Motorprot 0.2..100.0 5.0 Extension
4309 Kt at RUNNING 48/66 Motorprot 0.2 ..100.0 2.0
4310 T MIN. INHIBIT 48/66 Motorprot 0.2 ..120.0 min 6.0 min
4311 ROTOR OVERLOAD 48/66 Motorprot ON ON
OFF
Alarm Only
4401 Load Jam Prot. 48/66 Motorprot OFF OFF d Jam Protection
glgrm Only
4402 Load Jam I> 48/66 Motorprot 1A 0.50..12.00 A 2.00 A Load Jam Tripping Threshold
5A 2.50 .. 60.00 A 10.
4403 TRIP DELAY 48/66 Motorprot 0.00 .. 600.00 sec 1.00 Load Jam Trip Delay
4404 I Alarm 48/66 Motorprot 1A 0.50..12.00 A 80 A Load Jam Alarm Threshold
5A 2.50 .. 60.00 A
4405 ALARM DELAY 48/66 Motorprot 0.00 .. 600.00 sec 1.0 Load Jam Alarm Delay
4406 T Start Blk. 48/66 Motorprot 0.00 .. 600.00 sec ec Load Jam Blocking after motor
start
7001 FCT 50BF 50BF BkrFailure OFF FF 50BF Breaker Failure Protection
ON
7004 Chk BRK CONTACT 50BF BkrFailure OFF OFF Check Breaker contacts
7005 TRIP-Timer 50BF BkrFailure 0.25 sec TRIP-Timer
7006 50BF PICKUP 50BF BkrFailure 1A 0.10 A 50BF Pickup current threshold
5A 0.50 A
7007 50BF PICKUP IE> 50BF BkrFailure 1A 0.10 A 50BF Pickup earth current
5 050 A threshold
7101 FCT 79 79M Auto Recl. F OFF 79 Auto-Reclose Function
7103 BLOCK MC Dur. 79M Auto Recl. 0.50 .. 320.00 sec; 0 1.00 sec AR blocking duration after
manual close
7105 TIME RESTRAINT 79M Auto 0.50 .. 320.00 sec 3.00 sec 79 Auto Reclosing reset time
7108 SAFETY 79 ready 0.01 .. 320.00 sec 0.50 sec Safety Time until 79 is ready
7113 CHECK CB? No check No check Check circuit breaker before AR?
Chk each cycle
7114 T-Start MONITOR 0.01 .. 320.00 sec; « 0.50 sec AR start-signal monitoring time
7115 CB TIME OUT 0.10 .. 320.00 sec 3.00 sec Circuit Breaker (CB) Supervision
Time
7116 Max. DEAD E 7 uto Recl. 0.50 .. 1800.00 sec; 100.00 sec Maximum dead time extension
7117 T-ACTION Auto Recl. 0.01 .. 320.00 sec; o« o Sec Action time
7118 T DEAD DELAY 9M Auto Recl. 0.0 .. 1800.0 sec; o 1.0 sec Maximum Time Delay of Dead-
Time Start
7127 DEADTIME 1: PH 79M Auto Recl. 0.01 .. 320.00 sec 0.50 sec Dead Time 1: Phase Fault
7128 DEADTIME 1: G& 79M Auto Recl. 0.01 .. 320.00 sec 0.50 sec Dead Time 1: Ground Fault
ME 2: PH 79M Auto Recl. 0.01 .. 320.00 sec 0.50 sec Dead Time 2: Phase Fault
2:G 79M Auto Recl. 0.01 .. 320.00 sec 0.50 sec Dead Time 2: Ground Fault
TIME 3: PH 79M Auto Recl. 0.01 .. 320.00 sec 0.50 sec Dead Time 3: Phase Fault
IME 3: G 79M Auto Recl. 0.01 .. 320.00 sec 0.50 sec Dead Time 3: Ground Fault
ADTIME 4: PH 79M Auto Recl. 0.01 .. 320.00 sec 0.50 sec Dead Time 4: Phase Fault
DEADTIME 4: G 79M Auto Recl. 0.01 .. 320.00 sec 0.50 sec Dead Time 4: Ground Fault
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7135 # OF RECL. GND 79M Auto Recl. 0.9 1 Number of Reclosing C
Ground
7136 # OF RECL. PH 79M Auto Recl. 0.9 1 Number of Reclosin
Phase
7137 Cmd.via control 79M Auto Recl. (Setting options depend | None Close command cont
on configuration) device
7139 External SYNC 79M Auto Recl. YES NO External 25 synchronisation
NO
7140 ZONE SEQ.COORD. 79M Auto Recl. OFF OFF ZSC - Zone seq@nce coordina-
ON tio|
7150 50-1 79M Auto Recl. No influence No influence 5
Starts 79
Stops 79
7151 50N-1 79M Auto Recl. No influence No influence N-
Starts 79
Stops 79
7152 50-2 79M Auto Recl. No influence No influence 50-2
Starts 79
Stops 79
7153 50N-2 79M Auto Recl. No influence No influence 50N-2
Starts 79
Stops 79
7154 51 79M Auto Recl. No influence 51
Starts 79
Stops 79
7155 51N 79M Auto Recl. No influence 51N
Starts 79
Stops 79
7162 sens Ground Flt 79M Auto Recl. No influence No influence (Sensitive) Ground Fault
Starts 79
Stops 79
7163 46 79M Auto Recl. No influence 46
7164 BINARY INPUT 79M Auto Recl. No influence Binary Input
7165 3Pol.PICKUP BLK 79M Auto Recl. NO 3 Pole Pickup blocks 79
7166 50-3 79M Auto Recl. No influence No influence 50-3
Starts 79
Stops 79
7167 50N-3 79M AWJ Re No influence No influence 50N-3
Starts 79
Stops 79
7200 bef.1.Cy:50-1 . Set value T=T Setvalue T=T before 1. Cycle: 50-1
instant. T=0
blocked T=w
7201 bef.1.Cy:50N-1 Set value T=T Set value T=T before 1. Cycle: 50N-1
instant. T=0
blocked T=c0
7202 bef.1.Cy:50-2 Set value T=T Set value T=T before 1. Cycle: 50-2
instant. T=0
blocked T=w
7203 bef.1. 79M Auto Recl. Set value T=T Set value T=T before 1. Cycle: 50N-2
instant. T=0
blocked T=00
7204 bef.1.Cy:5 79M Auto Recl. Set value T=T Set value T=T before 1. Cycle: 51
instant. T=0
blocked T=c0
7205 bef.1.C¥51N 79M Auto Recl. Set value T=T Set value T=T before 1. Cycle: 51N
instant. T=0
blocked T=w
72 f.2.Cy:50-1 79M Auto Recl. Set value T=T Set value T=T before 2. Cycle: 50-1
instant. T=0
blocked T=00
3 bef.2.Cy:50N-1 79M Auto Recl. Set value T=T Set value T=T before 2. Cycle: 50N-1
instant. T=0
blocked T=c0
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Addr.

Parameter

Function

Setting Options

Default Setting

Comments

7214

bef.2.Cy:50-2

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 2.

Cycle:

50-2

7215

bef.2.Cy:50N-2

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w0

Set value T=T

before 2.

Cycle:

50N-2

7216

bef.2.Cy:51

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 2.

Cycle:

51

7217

bef.2.Cy:51N

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 2.

7224

bef.3.Cy:50-1

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w0

Set value T=T

7225

bef.3.Cy:50N-1

79M Auto Recl.

Setvalue T=T
instant. T=0
blocked T=w

Set value T=T

7226

bef.3.Cy:50-2

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=cw

Set value T=T

efare 3.

Cycle:

50-2

7227

bef.3.Cy:50N-2

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w0

7228

bef.3.Cy:51

79M Auto Recl.

Setvalue T=T
instant. T=0
blocked T=w

7229

bef.3.Cy:51N

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w

7236

bef.4.Cy:50-1

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w

before 3.

Cycle:

50N-2

before 3.

Cycle:

51

before 3.

Cycle:

51N

before 4.

Cycle:

50-1

7237

bef.4.Cy:50N-1

79M Auto Recl.

Setvalue T=T

7238

bef.4.Cy:50-2

79M Auto Recl.

Set value T=T

before 4.

Cycle:

50N-1

Set value T=T

before 4.

Cycle:

50-2

7239

bef.4.Cy:50N-2

79M Auto Recl.

7240

bef.4.Cy:51

79M Auto Recl.

L 4

7241

bef.4.Cy:51N

79M Auto Recl,

Set value T=T

before 4.

Cycle:

50N-2

Set value T=T

before 4.

Cycle:

51

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 4.

Cycle:

5IN

7248

bef.1.Cy:50-3

79M Au

7249

bef.1.Cy:50N-3

7250

bef.2.Cy:50-3

7251

bef.2.Cy:50N-3

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 1.

Cycle:

50-3

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 1.

Cycle:

50N-3

uto Recl.

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 2.

Cycle:

50-3

M Auto Recl.

Set value T=T
instant. T=0
blocked T=w

Set value T=T

before 2.

Cycle:

50N-3

7252

bef.3.Cy:50-3

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=o00

Set value T=T

before 3.

Cycle:

50-3

79M Auto Recl.

Setvalue T=T
instant. T=0
blocked T=w

Set value T=T

before 3.

Cycle:

50N-3

79M Auto Recl.

Set value T=T
instant. T=0
blocked T=w0

Set value T=T

before 4.

Cycle:

50-3
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Addr. Parameter Function C Setting Options Default Setting Comments
7255 bef.4.Cy:50N-3 79M Auto Recl. Set value T=T Set value T=T before 4. Cycle: 50N-3
instant. T=0
blocked T=w
8101 MEASURE. SUPERV Measurem.Superv OFF ON Measurement Su
ON
8104 BALANCE | LIMIT Measurem.Superv | 1A 0.10..1.00 A 0.50 A Current Threshold
5A | 0.50..5.00 A 250 A Monitoring
8105 BAL. FACTOR | Measurem.Superv 0.10 .. 0.90 0.50 Balance Factor far Current
Monitor
8106 2| THRESHOLD Measurem.Superv | 1A 0.05..2.00 A; » 0.10A Current Monitoring
5A 0.25..10.00 A; 0.50 A
8107 2| FACTOR Measurem.Superv 0.00..0.95 0.10 d Current Monitoring
8109 FASTX i MONIT Measurem.Superv OFF ON Summated Current Monitor-
ON
8201 FCT 74TC 74TC TripCirc. ON ON 74TC TRIP Circuit Supervision
OFF
8202 Alarm Delay 74TC TripCirc. 1..30sec 2 sec Delay Time for alarm
8301 DMD Interval Demand meter 15 Min., 1 Sub 60 Mi Sub Demand Calculation Intervals
15 Min., 3 Subs
15 Min.,15 Subs
30 Min., 1 Sub
60 Min., 1 Sub
60 Min.,10 Subs
5 Min., 5 Subs
8302 DMD Sync.Time Demand meter On The Hour The Hour Demand Synchronization Time
15 After Houn
30 After Hour
8311 MinMax cycRESET Min/Max meter YES Automatic Cyclic Reset Function
8312 MiMa RESET TIME Min/Max meter 0 min MinMax Reset Timer
8313 MiMa RESETCYCLE Min/Max meter 7 Days MinMax Reset Cycle Period
8314 MinMaxRES.START Min/Max meter 1 Days MinMax Start Reset Cycle in
8315 MeterResolution Energy Standard Meter resolution
9011A RTD 1 TYPE RTD-Box Pt 100 Q RTD 1: Type
9012A |RTD 1 LOCATION RTD-BoX oil oil RTD 1: Location
Ambient
Winding
Bearing
Other
9013 RTD 1 STAGE 1 - -50 .. 250 °C; © 100 °C RTD 1: Temperature Stage 1
Pickup
9014 RTD 1 STAGE 1 D-Box -58 .. 482 °F; © 212 °F RTD 1: Temperature Stage 1
Pickup
9015 RTD 1 STA 2 D-Box -50 .. 250 °C; 120 °C RTD 1: Temperature Stage 2
Pickup
9016 RTD 1 STAGE 2 RTD-Box -58 .. 482 °F; © 248 °F RTD 1: Temperature Stage 2
Pickup
9021A |RTD RTD-Box Not connected Not connected RTD 2: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9022A |RTD 2 WCATION RTD-Box Oil Other RTD 2: Location
Ambient
Winding
Bearing
Other
RTD 2 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C RTD 2: Temperature Stage 1
Pickup
RTD 2 STAGE 1 RTD-Box -58 .. 482 °F; 212 °F RTD 2: Temperature Stage 1

Pickup
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9025 RTD 2 STAGE 2 RTD-Box -50 .. 250 °C; 120 °C RTD 2: Temperature Stage 2
Pickup
9026 RTD 2 STAGE 2 RTD-Box -58 .. 482 °F; « 248 °F RTD 2: Temperature Stage 2
Pickup
9031A |RTD 3 TYPE RTD-Box Not connected Not connected RTD 3: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9032A | RTD 3 LOCATION RTD-Box Oil Other RTD 3: Location Y
Ambient
Winding
Bearing
Other
9033 RTD 3 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C
9034 RTD 3 STAGE 1 RTD-Box -58 .. 482 °F; 212 °F
9035 RTD 3 STAGE 2 RTD-Box -50 .. 250 °C; o 120 °C
9036 RTD 3 STAGE 2 RTD-Box -58 .. 482 °F; « 248 °F RTD 3: Temperature Stage 2
ickup
9041A |RTD 4 TYPE RTD-Box Not connected Not connecte RTD 4: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9042A | RTD 4 LOCATION RTD-Box Oil RTD 4: Location
Ambient
Winding
Bearing
Other
9043 RTD 4 STAGE 1 RTD-Box -50 .. 250 °C; © RTD 4: Temperature Stage 1
Pickup
9044 RTD 4 STAGE 1 RTD-Box .. 482 °F; oo, 212 °F RTD 4: Temperature Stage 1
Pickup
9045 RTD 4 STAGE 2 RTD-Box 120 °C RTD 4: Temperature Stage 2
Pickup
9046 RTD 4 STAGE 2 RTD-Box 248 °F RTD 4: Temperature Stage 2
Pickup
9051A |RTD5TYPE RTD-Box Not connected RTD 5: Type
9052A | RTD 5 LOCATION RTD-Box Other RTD 5: Location
bient
inding
Bearing
Other
9053 RTD 5 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C RTD 5: Temperature Stage 1
Pickup
9054 RTD 5 STAGE 1 RTD-B -58 .. 482 °F; 212 °F RTD 5: Temperature Stage 1
Pickup
9055 RTD 5 STAGE 2 -50 .. 250 °C; 120 °C RTD 5: Temperature Stage 2
Pickup
9056 RTD 5 STAGE 2 -58 .. 482 °F; « 248 °F RTD 5: Temperature Stage 2
Pickup
9061A |RTD 6 TYPE -Box Not connected Not connected RTD 6: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9062A | RTD 6 LOCATION RTD-Box Oil Other RTD 6: Location
Ambient
Winding
Bearing
Other
RTD-Box -50 .. 250 °C; 100 °C RTD 6: Temperature Stage 1
Pickup
RTD-Box -58 .. 482 °F; « 212 °F RTD 6: Temperature Stage 1
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9065 RTD 6 STAGE 2 RTD-Box -50 .. 250 °C; 120°C RTD 6: Temperature St
Pickup
9066 RTD 6 STAGE 2 RTD-Box -58 .. 482 °F; 248 °F RTD 6: Temperature_St
Pickup
9071A |RTD 7 TYPE RTD-Box Not connected Not connected RTD 7: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9072A | RTD 7 LOCATION RTD-Box Oil Other RTD 7: Locationdy
Ambient
Winding
Bearing
Other
9073 RTD 7 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C : Temperature Stage 1
9074 RTD 7 STAGE 1 RTD-Box -58 .. 482 °F; © 212 °F 7: Temperature Stage 1
ickup
9075 RTD 7 STAGE 2 RTD-Box -50 .. 250 °C; 120 °C RTD 7: Temperature Stage 2
Pickup
9076 RTD 7 STAGE 2 RTD-Box -58 .. 482 °F; 248 °F RTD 7: Temperature Stage 2
Pickup
9081A |RTD 8 TYPE RTD-Box Not connected No; e RTD 8: Type
Pt 100 Q
Ni 120 Q
Ni 100 Q
9082A | RTD 8 LOCATION RTD-Box Oil RTD 8: Location
Ambient
Winding
Bearing
Other
9083 RTD 8 STAGE 1 RTD-Box -50 .. 250 ° 100 °C RTD 8: Temperature Stage 1
Pickup
9084 RTD 8 STAGE 1 RTD-Box 212 °F RTD 8: Temperature Stage 1
Pickup
9085 RTD 8 STAGE 2 RTD-Box 120 °C RTD 8: Temperature Stage 2
Pickup
9086 RTD 8 STAGE 2 RTD-Box 248 °F RTD 8: Temperature Stage 2
Pickup
9091A |RTD9 TYPE RTD-Box Not connected RTD 9: Type
9092A | RTD 9 LOCATION RTD-Bg( Oil Other RTD 9: Location
Ambient
Winding
Bearing
Other
9093 RTD 9 STAGE 1 R X -50 .. 250 °C; 100 °C RTD 9: Temperature Stage 1
Pickup
9094 RTD 9 STAGE 1 X -58 .. 482 °F; 212 °F RTD 9: Temperature Stage 1
Pickup
9095 RTD 9 STAGE 2 TD-Box -50 .. 250 °C; « 120 °C RTD 9: Temperature Stage 2
Pickup
9096 RTD 9 STAG TD-Box -58 .. 482 °F; « 248 °F RTD 9: Temperature Stage 2
Pickup
9101A | RTI RTD-Box Not connected Not connected RTD10: Type
Pt 100 Q
Ni 120 O
Ni 100 Q
9102A | RTD10 LOCATION RTD-Box Oil Other RTD10: Location
'S Ambient
Winding
Bearing
Other
10 D10 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C RTD10: Temperature Stage 1
Pickup
04 RTD10 STAGE 1 RTD-Box -58 .. 482 °F; © 212 °F RTD10: Temperature Stage 1

Pickup
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9105 RTD10 STAGE 2 RTD-Box -50 .. 250 °C; © 120°C RTD10: Temperature Stage 2
Pickup
9106 RTD10 STAGE 2 RTD-Box -58 .. 482 °F; « 248 °F RTD10: Temperature Stage
Pickup
9111A RTD11 TYPE RTD-Box Not connected Not connected RTD11: Type
Pt 100 Q
Ni 120 Q
Ni 100 ©
9112A | RTD11 LOCATION RTD-Box Oil Other RTD11: Location Q
Ambient
Winding
Bearing
Other
9113 RTD11 STAGE 1 RTD-Box -50 .. 250 °C; 100 °C
9114 RTD11 STAGE 1 RTD-Box -58 .. 482 °F; « 212 °F
9115 RTD11 STAGE 2 RTD-Box -50 .. 250 °C; 120 °C
9116 RTD11 STAGE 2 RTD-Box -58 .. 482 °F; « 248 °F : Temperature Stage 2
9121A |RTD12 TYPE RTD-Box Not connected Not connecte RTD12: Type
Pt 100 ©Q
Ni 120 Q
Ni 100 Q
9122A | RTD12 LOCATION RTD-Box Oil RTD12: Location
Ambient
Winding
Bearing
Other
9123 RTD12 STAGE 1 RTD-Box -50 .. 250 °C; RTD12: Temperature Stage 1
Pickup
9124 RTD12 STAGE 1 RTD-Box -58 .. 482 °F; « 212 °F RTD12: Temperature Stage 1
Pickup
9125 RTD12 STAGE 2 RTD-Box -50 .. 250 °Cj o 120 °C RTD12: Temperature Stage 2
Pickup
9126 RTD12 STAGE 2 RTD-Box - 248 °F RTD12: Temperature Stage 2
Pickup
L 4 \< ,
4
414 SIPROTEC, 7SJ61, Manual

C53000-G1140-C210-1, Release date 02.2008



Appendix

A.9 Information List

A.9 Information List
Indications for IEC 60 870-5-103 are always reported ON / OFF if they are subject to general interrogation for
IEC 60 870-5-103. If not, they are reported only as ON.
New user-defined indications or such newly allocated to IEC 60 870-5-103 are set to ON / OFF and'subjected
to general interrogation if the information type is not a spontaneous event (,.._Ev"). Further information with
regard to the indications is set out in the SIPROTEC 4 System Description, Order No. E50417-H1100-C151.
In columns ,Event Log“, ,Trip Log“ and ,Ground Fault Log“ the following applies:
UPPER CASE NOTATION “ON/OFF”:  definitely set, not allocatable
lower case notation “on/off": preset, allocatable
*: not preset, allocatable
<blank>: neither preset nor allocatable
In column ,Marked in Oscill.Record” the following applies:
UPPER CASE NOTATION “M":  definitely set, not allocatable
lower case notation “m”: preset, allocatable
*: not preset, allocatable
<blank>: neither preset nor alloeatable
No. Description Function Type Log'Buffers Configurable in Matrix IEC 60870-5-103
of In-
for- B i b=
. o o c s c
matio’| Hx o > ] o g S
s |@ (IZ 0 | = > A £ [
> o o — 3 V] <] =] = 2
= Q. X = o
a2 IS |5 |la |Elc |z |80 |2 |5 |E
o |24 - o |m -~ |o |8 S |2 S 2
g 1= |5 oM |zl 1= |3 | |8 |s |E
pr = = s 8 |o |X = J R
- =1 i = £ c o e [a] [
c [ o o |3 2 E i
] w ° D L T o 2
i = S =< = = T
= o 3 S} £ (0]
= 35 b=
- >Back Light on (>Light on) Device, General SP On * LED | BI BO
Off
- Reset LED (Reset LED) Device, General IntSP {on |* * LED BO 160 (19 |1 No
- Stop data transmission (DataS- _{ Device,"General IntSP | On | * * LED BO 160 |20 |1 Yes
top) Off
- Test mode (Test mode) Bevice, General IntSP | On | * * LED BO 160 (21 |1 Yes
Off
- Feeder GROUNDED (Féeder Device, General IntSP | * * * LED BO
gnd)
- Breaker OPENED (Bik, Device, General IntSP | * * * LED BO
OPENED)
- HardwareTest Mode (HWTest- | Device, General IntSP | On | * * LED BO
Mod) Off
- Clock Synchronization (Synch- Device, General IntSP | * * *
Clack) _Ev
- Error FMS FOA (Error FMS1) Device, General OouT |On |[* LED BO
Off
- Error FMS FO 2 (Error FMS2) Device, General ouT |On |* LED BO
Off
- Disturbance CFC (Distur.CFC) Device, General OuUT |On |[* LED BO
off
- Fault Recording Start (FItRecSta) | Osc. Fault Rec. IntSP | On | * m |LED BO
Off
- Setting Group A is active Change Group IntSP | On | * * LED BO 160 |23 |1 Yes
(GroupA act) Off
= Setting Group B is active Change Group IntSP | On | * * LED BO 160 (24 |1 Yes
(GroupB act) Off
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No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-103
of In- w
for- s [T 2
. T8 O o c e <
matio |t o > o o 9] o
= ) = o =
n |O Zz (¢} 4 = > a [ [
Z 12 Jo |z 2 S e > |z
) oy ° |3 c > |2 |o |Z c =
IS) 4 o [N = c T a |a c o} Q
o — = T > |2 |3 S o
o = = o I o s |2 > 2 8
p = 3 et 8 | |x (2 = I
- =] iy = £ c ) IS [a)] ©
c T > @ |5 Q E i
[} w ° 2 w K o 2
> c ~ = “ s
L o > o c @
= o I ) = o (O]
= 3 S
- Setting Group C is active Change Group IntSP | On | * * 1 Yes
(GroupC act) Off
- Setting Group D is active Change Group IntSP | On | * 1 Yes
(GroupD act) Off
- Controlmode REMOTE (ModeR- | Cntrl Authority IntSP | On | *
EMOTE) Off
- Control Authority (Cntrl Auth) Cntrl Authority IntSP | On | * 1 Yes
Off
- Controlmode LOCAL (ModeLO- | Cntrl Authority IntSP | On | * 1 Yes
CAL) Off
- 52 Breaker (52Breaker) Control Device CF_D | On 20
12 Off
- 52 Breaker (52Breaker) Control Device DP On 1 Yes
Off
- Disconnect Switch (Disc.Swit.) Control Device CF_D | On 20
2 Off
- Disconnect Switch (Disc.Swit.) Control Device DP On 1 Yes
Off
- Ground Switch (GndSwit.) Control Device CF_D | On 20
2 Off
- Ground Switch (GndSwit.) Control Device BI CB |240 | 164 |1 Yes
- Interlocking: 52 Open (52 Open) | Control Device * LED BO
- Interlocking: 52 Close (52 Close) | Control Device * LED BO
- Interlocking: Disconnect switch | Control Device * LED BO
Open (Disc.Open)
- Interlocking: Disconnect switch | Control Device * LED BO
Close (Disc.Close)
- Interlocking: Ground switch Open | Control Device * LED BO
(GndSw Open)
- Interlocking: Ground switch Close | Control Devi tSP * LED BO
(GndSw Cl.)
- Unlock data transmission via Bl | Controlibe! IntSP * LED BO
(UnlockDT)
- Q2 Open/Close (Q2 Op/Cl) ice CF_D | On LED BO 240 | 162 |20
2 Off
- Q2 Open/Close (Q2 Op/Cl) | Device DP On BI CB | 240 |162 |1 Yes
Off
- Q9 Open/Close (Q9 Op/C rol Device CF_D | On LED BO 240 | 163 |20
2 Off
- Q9 Open/Close (Q9€ .. Control Device DP On BI CB |240 | 163 |1 Yes
Off
- Fan ON/OF Control Device CF_D | On LED BO 240 | 175 |20
2 Off
- Fan ON/OFF (Fal Control Device DP On BI CB |240 | 175 |1 Yes
Off
- >CB ready Spring is charged Process Data SP * * * LED | BI BO |CB
(>CB ready)
- > r closed (>DoorClose) Process Data SP * * * LED | BI BO |CB
- t door open (>Door Process Data SP Oon |* * LED | BI BO |CB |101 |1 1 Yes
Off
- aiting for Spring charged | Process Data SP On |* * LED | BI BO |CB |101 |2 1 Yes
wait) Off
No Voltage (Fuse blown) (>No | Process Data SP Oon |* * LED | BI BO |CB [160 |38 |1 Yes
olt.) Off
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- >Error Motor Voltage (>Err Mot V) | Process Data SP On * LED | BI BO 40 181 |1 Yes
Off
- >Error Control Voltage (>ErrCntr- | Process Data SP On |[* * LED | BI 40 | 182 |1 | Yes
V) Off
- >SF6-Loss (>SF6-Loss) Process Data SP Oon |* * LED | BI CB |240 |183 |1 Yes
Off
- >Error Meter (>Err Meter) Process Data SP On |* * LED | BI CB |240 |184 |1 Yes
- >Transformer Temperature (>Tx | Process Data BO |(CB (240 185 |1 |Yes
Temp.)
- >Transformer Danger (>Tx Process Data BO |CB [240 |186 |1 Yes
Danger)
- Reset Minimum and Maximum Min/Max meter
counter (ResMinMax)
- Reset meter (Meter res) Energy
- Error Systeminterface (SysIn- Protocol BO
tErr.)
- Threshold Value 1 (ThreshVall) | Thresh.-Switch BO |CB
1 No Function configured (Not con- | Device, General
figured)
2 Function Not Available (Non Exis- | Device, General
tent)
3 >Synchronize Internal Real Time | Device, Gen E | * * LED | BI BO 135 |48 |1 Yes
Clock (>Time Synch)
4 >Trigger Waveform Capture Osc. Fault Rec: * * m | LED | BI BO 135 |49 1 Yes
(>Trig.Wave.Cap.)
5 >Reset LED (>Reset LED) Device, * * * LED | BI BO 135 |50 |1 Yes
7 >Setting Group Select Bit 0 (>Set | Cha SP * * * LED | BI BO 135 |51 |1 Yes
Group Bit0)
8 >Setting Group Select Bit 1 (>SQ SP * * * LED | BI BO 135 |52 |1 Yes
Group Bitl)
009.0100 | Failure EN100 Modul (Failure odul 1 IntSP | On | * * LED BO
Modul) Off
009.0101 | Failure EN100 Link Chan 00-Modul 1 IntSP | On | * * LED BO
(Ch1) (Fail Ch1) Off
009.0102 | Failure EN100 Link Channel 2 EN100-Modul 1 IntSP | On | * * LED BO
(Ch2) (Fail Ch2) Off
15 >Test mode (>Te Device, General SP * * * LED | BI BO 135 |53 |1 Yes
16 >Stop d, Device, General SP * * * LED | BI BO 135 |54 |1 Yes
(>Datg
51 De land Pro- | Device, General OouT |On |* * LED BO 135 (81 |1 Yes
te Off
52 At Leas 'F ection Funct. is Device, General IntSP | On | * * LED BO 160 | 18 1 Yes
Active (ProtActive) Off
55 Reset Device (Reset Device) Device, General OUT |on |[* * 160 |4 1 No
56 InitialStart of Device (Initial Start) | Device, General OUT |on |[* * LED BO 160 1 No
67 Resume (Resume) Device, General OUT |on |[* * LED BO
6 Clock Synchronization Error Device, General OUT |On |[* * LED BO
Clock SyncError) Off
69 Daylight Saving Time (DayLight- | Device, General OouT |On |* * LED BO
SavTime) Off
Setting calculation is running Device, General OuUT |On |[* * LED BO 160 |22 |1 Yes
(Settings Calc.) Off
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71 Settings Check (Settings Check) | Device, General ouT |* * * LED BO
72 Level-2 change (Level-2 change) | Device, General OuUT |On |* LED BO
73 Local setting change (Local Device, General
change)
110 Event lost (Event Lost) Device, General 130 |1 No
113 Flag Lost (Flag Lost) Device, General 136 |1 Yes
125 Chatter ON (Chatter ON) Device, General 145 |1 Yes
126 Protection ON/OFF (via system | P.System Data 2
port) (ProtON/OFF)
127 79 ON/OFF (via system port) (79 | 79M Auto Recl.
ON/OFF)
140 Error with a summary alarm Device, General 47 1 Yes
(Error Sum Alarm)
144 Error 5V (Error 5V) Device, General
145 Error OV (Error OV) Device, General
146 Error -5V (Error -5V) Device, General
147 Error Power Supply (Error Pwr- | Device, General
Supply)
160 Alarm Summary Event (Alarm Device, General 46 |1 Yes
Sum Event)
161 Failure: General Current Supervi- | Measurem.Superv * * LED BO 160 |32 |1 Yes
sion (Fail | Superv.)
162 Failure: Current Summation (Fail-| Measurem.Super * * LED BO 135 |182 |1 Yes
ure T 1)
163 Failure: Current Balance (Fail | Measgem. perv UT (On |* * LED BO 135 | 183 |1 Yes
balance) Off
175 Failure: Phase Sequence Current erv [OUT |On |* * LED BO 135 |191 |1 Yes
(Fail Ph. Seq. I) Off
177 Failure: Battery empty (Fail Bat- eral OouT |On |* * LED BO
tery) Off
178 1/0-Board Error (1/0O-Board error] ‘ eneral ouT |On |* * LED BO
Off
181 Error: A/D converter (Error, vice, General OuUT |On |* * LED BO
conv.) Off
183 Error Board 1 (Error B 1)».dl Device, General | OUT |On |* * |LED BO
Off
184 Error Board Device, General OouUT |On |* * LED BO
Off
185 Error Board 3 (E ‘r d 3) Device, General OuUT |On |* * LED BO
Off
186 Error Board 4 (Error Board 4) Device, General OouT |On |* * LED BO
& Off
187 ErrQk Board 5 (Error Board 5) Device, General ouT |On |* * LED BO
Off
188 rd 6 (Error Board 6) Device, General OuUT |On |* * LED BO
Off
Error'Board 7 (Error Board 7) Device, General OouT |On |* * LED BO
Off
rror: Offset (Error Offset) Device, General ouT |On |* * LED BO
Off
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192 Error:1A/5Ajumper different from | Device, General OUT |On
setting (ErrorlA/5Awrong) Off
193 Alarm: NO calibration data avail- | Device, General ouT |On |* * LED
able (Alarm NO calibr) Off
194 Error: Neutral CT different from | Device, General OouT |On |*
MLFB (Error neutralCT) Off
197 Measurement Supervision is Measurem.Superv | OUT |On [* * LED 135 | 197 |1 Yes
switched OFF (MeasSup OFF)
203 Waveform data deleted (Wave. | Osc. Fault Rec. BO 135 | 203 |1 No
deleted)
220 Error: Range CT Ph wrong (CT | Device, General
Ph wrong)
235.2110 | >BLOCK Function $00 (>BLOCK | FIx BO
$00)
235.2111 | >Function $00 instantaneous FIx BO
TRIP (>$00 instant.)
235.2112 | >Function $00 Direct TRIP (>$00 | Fix BO
Dir.TRIP)
235.2113 | >Function $00 BLOCK TRIP FIx BO
Time Delay (>$00 BLK.TDly)
235.2114 | >Function $00 BLOCK TRIP Fix BO
(>$00 BLK.TRIP)
235.2115 | >Function $00 BLOCK TRIP Flx BO
Phase A (>$00 BL.TripA)
235.2116 | >Function $00 BLOCK TRIP Fix On | On * * LED | Bl |FC |BO
Phase B (>$00 BL.TripB) off | off TN
235.2117 | >Function $00 BLOCK TRIP On | On * * LED | Bl |FC |BO
Phase C (>$00 BL.TripC) Off | Off TN
235.2118 | Function $00 is BLOCKED ($00 On |On * * LED BO
BLOCKED) Off | Off
235.2119 | Function $00 is switched OFF On |* * * LED BO
($00 OFF) @ Off
235.2120 | Function $00 is ACTIVE ($00 On |* * * LED BO
ACTIVE) Off
235.2121 | Function $00 picked up OUT [(On |On * * LED BO
picked up) Off | Off
235.2122 | Function $00 Pickup P| A X OUT [(On |On * * LED BO
($00 pickup A) off | Off
235.2123 | Function $00 PickupgR Fix OUT [(On |On * * LED BO
($00 pickup B) off | Off
235.2124 | Function Pic Cc Flx OUT [On [On * * LED BO
($00 pig Off | Off
235.2125 | Fungtion $00 TRI lay Time | Fix OouT [On (On |* * LED BO
o off |off
235.2126 | Functio P ($00 TRIP) FIx OUT |On |on * * LED BO
Off
235.2128 | Function $00 has invalid settings | FIx OuT |On (On |* * |LED BO
($00 inval.set) off | Off
236.2127 BLO(* Flexible Function (BLK. | Device, General IntSP | On | * * * LED BO
Flex.Fct.) Off
Failure: RTD-Box 1 (Fail: RTD- | RTD-Box OuT (On |* * LED BO
ox 1) Off
Failure: RTD-Box 2 (Fail: RTD- | RTD-Box OuUT (On |* * LED BO
Box 2) Off
Set Point Operating Hours (SP. | SetPoint(Stat) OuUT |On |[* * LED BO 135 |229 |1 Yes
Op Hours>) Off
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273 Set Point Phase A dmd> (SP. | A | Set Points(MV) ouT * * 1 Yes
dmd>)
274 Set Point Phase B dmd> (SP. | B | Set Points(MV) ouT 1 Yes
dmd>)
275 Set Point Phase C dmd> (SP. | C | Set Points(MV) ouT 1 Yes
dmd>)
276 Set Point positive sequence Set Points(MV) ouT 1 Yes
11dmd> (SP. I1dmd>)
284 Set Point 37-1 Undercurrent Set Points(MV) ouT 1 Yes
alarm (SP. 37-1 alarm)
301 Power System fault Device, General ouT 2 Yes
(Pow.Sys.Flt.)
302 Fault Event (Fault Event) Device, General ouT 2 Yes
303 sensitive Ground fault (sens Gnd | Device, General ouT 1 Yes
flt)
320 Warn: Limit of Memory Data ex- | Device, General ouT
ceeded (Warn Mem. Data)
321 Warn: Limit of Memory Parameter | Device, General ouT
exceeded (Warn Mem. Para.)
322 Warn: Limit of Memory Operation | Device, General ouT
exceeded (Warn Mem. Oper.)
323 Warn: Limit of Memory New ex- | Device, General ouT
ceeded (Warn Mem. New)
356 >Manual close signal (>Manual | P.System Data 2 SP, 1 Yes
Close)
395 >| MIN/MAX Buffer Reset (> Min/Max meter * * LED | BI BO
MinMax Reset)
396 >|1 MIN/MAX Buffer Reset (>I1 | Min/Max meter * * LED | BI BO
MiMaReset)
403 >ldmd MIN/MAX Buffer Reset Min/Max met on |[* * LED | BI BO
(>ldmd MiMaReset)
409 >BLOCK Op Counter (>BLOCK Statisfies P On * LED | BI BO
Op Count) Off
412 >Theta MIN/MAX Buffer Reset (> SP on |* * LED | BI BO
® MiMa Reset)
501 Relay PICKUP (Relay PICKUP) S ata 2 ouT ON m | LED BO 150 | 151 |2 | Yes
502 Relay Drop Out (Relay Drop Ou | Device SP * *
510 General CLOSE of relay (Rela ic SP * *
CLOSE)
511 Relay GENERALT, ouT ON m | LED BO 150 | 161 |2 Yes
(Relay TRIP)
533 Primary fault P.System Data 2 \Y| On 150 | 177 |4 No
Off
534 Primary fault P.System Data 2 VI Oon 150 | 178 |4 No
Off
535 Primary fault current Ic (Ic =) P.System Data 2 \Y| On 150 | 179 |4 No
Off
545 Time from Pick@p to drop out (PU | Device, General Y/
Ti
546 m Pickup to TRIP (TRIP | Device, General VI
561 | close signal detected P.System Data 2 OuUT |On |* * LED BO
(Man.Clos.Detect) Off
crement of active energy Energy -
pA=)
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917 Increment of reactive energy Energy -
(WgA=)
1020 Counter of operating hours Statistics \Y|
(Op.Hours=)
1021 Accumulation of interrupted Statistics \
currentPhA(Zla =)
1022 Accumulation of interrupted Statistics VI
currentPhB (ZIb =)
1023 Accumulation of interrupted Statistics VI
currentPhC (Zlc =)
1202 >BLOCK 50Ns-2 (>BLOCK Sens. Gnd Fault SP On |[* * LED | BI BO 151 (102 |1 Yes
50Ns-2) Off
1203 >BLOCK 50Ns-1 (>BLOCK Sens. Gnd Fault SP On |* * LCED | BI BO 151 |103 |1 Yes
50Ns-1) off
1204 >BLOCK 51Ns (>BLOCK 51Ns) | Sens. Gnd Fault SP On |* 3 LED | BI BO 151 (104 |1 Yes
Off
1207 >BLOCK 50Ns/67Ns (>BLK Sens. Gnd Fault SP On |* * LED | BI BO 151 | 107 |1 Yes
50Ns/67Ns) Off
1211 50Ns/67Ns is OFF (50Ns/67Ns | Sens. Gnd Fault OUT |Ongl ™ * LED BO 151 |111 |1 Yes
OFF) Qff
1212 50Ns/67Ns is ACTIVE Sens. Gnd Fault OUT 4On 1 * LED BO 151 [112 |1 Yes
(50Ns/67Ns ACT) Off
1221 50Ns-2 Pickup (50Ns-2 Pickup) | Sens. Gnd Fault QUT” |* On Oon |* LED BO 151 |121 |2 Yes
Ooff | Off
1223 50Ns-2 TRIP (50Ns-2 TRIP) Sens. Gnd Fault QuUT |* on On |m |LED BO 151 (123 |2 Yes
Off
1224 50Ns-1 Pickup (50Ns-1 Pickup) | Sens. Gnd Faulf our |* On On |* LED BO 151 (124 |2 Yes
Ooff | Off
1226 50Ns-1 TRIP (50Ns-1 TRIP) Sens. Gnd Fault ouT |* on On |m |LED BO 151 | 126 |2 Yes
Off
1227 51Ns picked up (51Ns Pickup) Sens. Gnd Fault OouT |* On * LED BO 151 127 |2 Yes
Off
1229 51Ns TRIP (51Ns TRIP) Sens. Gnd Fault ouT |* on m | LED BO 151 {129 |2 Yes
1230 Sensitive ground fault detectiody’\| Sens.“Gnd Fault OUT |On |[On * LED BO 151 {130 |1 Yes
BLOCKED (Sens. Gnd blaek) Ooff | Off
1403 >BLOCK 50BF (>BLOCK 50BR),[ 50BF BkrFailure SP On |* * LED | BI BO 166 [103 |1 Yes
Off
1431 >50BF initiated externally 50BF BkrFailure SP On |* * LED | BI BO 166 [104 |1 Yes
(>50BF ext SRC) Ooff
1451 50BF is switched OEF (50BF 50BF BkrFailure OouT |On |[* * LED BO 166 (151 |1 Yes
OFF) Off
1452 50BF i§ BLOCKED (50BF 50BF BkrFailure OUT |On [On * LED BO 166 [152 |1 Yes
BLOCK) Off | Off
1453 50BRyis ACTIVEABOBF ACTIVE) | 50BF BkrFailure ouT |On |* * LED BO 166 (153 (1 Yes
Off
1456 50BF (internal) PICKUP (50BF int | 50BF BkrFailure ouT |* On * LED BO 166 | 156 |2 Yes
Pickup) Off
1457 50BF (external) PICKUP (50BF | 50BF BkrFailure ouT |* On * LED BO 166 | 157 |2 Yes
ext Pickup) Off
1471 50BF TRIP (50BF TRIP) 50BF BkrFailure ouT |* on m | LED BO 160 |85 2 No
1480, 50BF (internal) TRIP (50BF int 50BF BkrFailure ouT |* on * LED BO 166 | 180 |2 Yes
TRIP)
1481 50BF (external) TRIP (50BF ext | 50BF BkrFailure ouT |* on * LED BO 166 | 181 |2 Yes
TRIP)
1503 >BLOCK 49 Overload Protection | 49 Th.Overload SP * * * LED | BI BO 167 |3 1 Yes
(>BLOCK 49 O/L)
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1507 >Emergency start of motors 49 Th.Overload SP Oon |* * LED | BI BO 1 Yes
(>EmergencyStart)
1511 49 Overload Protection is OFF 49 Th.Overload ouT 1 Yes
(49 O /L OFF)
1512 49 Overload Protection is 49 Th.Overload ouT 1 Yes
BLOCKED (49 O/L BLOCK)
1513 49 Overload Protection is 49 Th.Overload ouT 1 Yes
ACTIVE (49 O/L ACTIVE)
1515 49 Overload Current Alarm (I 49 Th.Overload ouT 1 Yes
alarm) (49 O/L | Alarm)
1516 49 Overload Alarm! Near 49 Th.Overload ouT 1 Yes
Thermal Trip (49 O/L ® Alarm)
1517 49 Winding Overload (49 Winding | 49 Th.Overload ouT 1 Yes
O/L)
1521 49 Thermal Overload TRIP (49 | 49 Th.Overload ouT 2 Yes
Th O/L TRIP)
1580 >49 Reset of Thermal Overload | 49 Th.Overload SP
Image (>RES 49 Image)
1581 49 Thermal Overload Image reset | 49 Th.Overload ouT
(49 Image res.)
1704 >BLOCK 50/51 (>BLK 50/51) 50/51 Overcur. SP
1714 >BLOCK 50N/51N (>BLK 50/51 Overcur. SP
50N/51N)
1718 >BLOCK 50-3 (>BLOCK 50-3) 50/51 Overcur. SP, LED | BI BO
1719 >BLOCK 50N-3 (>BLOCK 50N-3) | 50/51 Overcur. S * * LED | BI BO
1721 >BLOCK 50-2 (>BLOCK 50-2) 50/51 Overcur. * * LED | BI BO 60 |1 1 Yes
1722 >BLOCK 50-1 (>BLOCK 50-1) 50/51 Overcur. * * LED | BI BO 60 |2 1 Yes
1723 >BLOCK 51 (>BLOCK 51) 50/51 Overcur. * * * LED | BI BO 60 |3 1 Yes
1724 >BLOCK 50N-2 (>BLOCK 50N-2) | 50/51 Overcu * * * LED | BI BO 60 |4 1 Yes
1725 >BLOCK 50N-1 (>BLOCK 50N-1) | 50/51 Over * * * LED | BI BO 60 |5 1 Yes
1726 >BLOCK 51N (>BLOCK 51N) P * * * LED | BI BO 60 |6 1 Yes
1730 >BLOCK Cold-Load-Pickup SP * * * LED | BI BO
(>BLOCK CLP)
1731 >BLOCK Cold-Load-Pickup stop SP On |* * LED | BI BO 60 243 |1 Yes
timer (>BLK CLP stpTim) Off
1732 >ACTIVATE Cold-Load-Pickup {\| ColdleadPickup SP On |* * LED | BI BO
(>ACTIVATE CLP) Off
1751 50/51 O/C switched OFF 0/51 Overcur. OouT |On |* * LED BO 60 (21 |1 Yes
PH OFF) Off
1752 50/51 O/C is BLOCK 50/51 Overcur. OUT (On [On * LED BO 60 |22 |1 |Yes
PH BLK) off | Off
1753 50/51 O/C i 50/51 Overcur. OouT |On |* * LED BO 60 |23 |1 Yes
ACT) Off
1756 50N/51N is OFF ( 50/51 Overcur. OouT |On |* * LED BO 60 (26 |1 Yes
Off
1757 50N/51N is BLOCKED (50N/51N | 50/51 Overcur. OUT |On [On * LED BO 60 27 1 Yes
BLK) off | Off
1758 1N is ACTIVE (50N/51N 50/51 Overcur. OouT |On |* * LED BO 60 (28 |1 Yes
Off
1761 N) O/C PICKUP 50/51 Overcur. ouT |* On m | LED BO 160 (84 (2 Yes
/51(N) PU) Off
50/51 Phase A picked up (50/51 | 50/51 Overcur. OuT |* On m | LED BO 160 |64 |2 Yes
h A PU) Off
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1763 50/51 Phase B picked up (50/51 | 50/51 Overcur. ouT |* On m | LED BO 60 [65 |2 Yes
Ph B PU) off
1764 50/51 Phase C picked up (50/51 | 50/51 Overcur. OuT |* On m |LED 60 (66 |2 Yes
Ph C PU) Off
1765 50N/51N picked up 50/51 Overcur. ouT |* On m |LED 160 |67 |2 Yes
(50N/51NPickedup) Off
1767 50-3 picked up (50-3 picked up) | 50/51 Overcur. ouT |* On * LED
Off
1768 50N-3 picked up (50N-3 picked | 50/51 Overcur. OouT |* On * L BO
up) Off
1769 50-3 TRIP (50-3 TRIP) 50/51 Overcur. ouT |* on * BO
1770 50N-3 TRIP (50N-3 TRIP) 50/51 Overcur. ouT |* on BO
1787 50-3 TimeOut (50-3 TimeOut) 50/51 Overcur. ouT |* * L| BO
1788 50N-3 TimeOut (50N-3 TimeOut) | 50/51 Overcur. ouT |* * * D BO
1791 50(N)/51(N) TRIP 50/51 Overcur. ouT |* LED BO 160 (68 |2 No
(50(N)/51(N)TRIP)
1800 50-2 picked up (50-2 picked up) | 50/51 Overcur. ouT |* n * LED BO 60 |75 |2 Yes
1804 50-2 Time Out (50-2 TimeOut) 50/51 Overcur. ouT |* * * LED BO 60 49 2 Yes
1805 50-2 TRIP (50-2 TRIP) 50/51 Overcur. ouT m | LED BO 160 |91 2 No
1810 50-1 picked up (50-1 picked up) | 50/51 Overcur. ou n * LED BO 60 |76 |2 Yes
Off
1814 50-1 Time Out (50-1 TimeOut) 50/51 Overecur, O * * LED BO 60 |53 |2 Yes
1815 50-1 TRIP (50-1 TRIP) 50/51 Overcur. T |* on m | LED BO 160 (90 |2 No
1820 51 picked up (51 picked up) 50/51 Overcl T |* Oon * LED BO 60 |77 |2 Yes
Off
1824 51 Time Out (51 Time Out) 50/51 Oveércu uT | * * * LED BO 60 |57 |2 Yes
1825 51 TRIP (51 TRIP) 50/51 Over OouT |* on m | LED BO 60 58 2 Yes
1831 50N-2 picked up (50N-2 picked | 50/51 Ove ouT |* On * LED BO 60 |59 |2 Yes
up) @ Off
1832 50N-2 Time Out (50N-2 TimeOut; 1 cur. OUT |* * * LED BO 60 |60 |2 |Yes
1833 50N-2 TRIP (50N-2 TRIP. 50/51"@vercur. ouT |* on m | LED BO 160 |93 2 No
1834 50N-1 picked up (50N-1 pi 1 Overcur. ouT |* On * LED BO 60 |62 |2 Yes
up) Off
1835 50N-1 Time Out (50N-¥Time 0/51 Overcur. ouT |* * * LED BO 60 [63 |2 |Yes
1836 50N-1 TRIP (50N-1 TR 50/51 Overcur. ouT |* on m | LED BO 160 (92 |2 No
1837 51N picked up ( up) | 50/51 Overcur. ouT |* Oon * LED BO 60 |64 |2 Yes
Off
1838 5IN Ti Out) 50/51 Overcur. OouT |* * * LED BO 60 |65 |2 Yes
1839 51 ) 50/51 Overcur. ouT |* on m | LED BO 60 |66 |2 Yes
1840 Ph ection (PhA | 50/51 Overcur. ouT |* On * LED BO 60 |101 |2 Yes
Inrusl Off
1841 Phase B in detection (PhB 50/51 Overcur. ouT |* On * LED BO 60 102 (2 Yes
InrushDet) Off
1842 Phase,C inrush detection (PhC | 50/51 Overcur. ouT |* On * LED BO 60 103 |2 Yes
InrushDet) Off
1843 Cross blk: PhX blocked PhY 50/51 Overcur. ouT |* On * LED BO 60 104 |2 Yes
(INRUSH X-BLK) off
50-1 BLOCKED (50-1 50/51 Overcur. OUT |On |On * LED BO 60 [105 |1 |Yes
BLOCKED) Off | Off
2 50-2 BLOCKED (50-2 50/51 Overcur. OUT |On |On * LED BO 60 |[106 |1 Yes
BLOCKED) Off | Off
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1853 50N-1 BLOCKED (50N-1 50/51 Overcur. OUT |On [On * 1 Yes
BLOCKED) Ooff | Off
1854 50N-2 BLOCKED (50N-2 50/51 Overcur. OuUT |On |On 1 Yes
BLOCKED) Off | Off
1855 51 BLOCKED (51 BLOCKED) 50/51 Overcur. OUT [On [On 1 |Yes
Off | Off
1856 51N BLOCKED (51N BLOCKED) | 50/51 Overcur. OUT |On [On 1 Yes
Off | Off
1866 51 Disk emulation Pickup (51 50/51 Overcur. OuT |* *
Disk Pickup)
1867 51N Disk emulation picked up 50/51 Overcur. OouT |* *
(51N Disk Pickup)
1994 Cold-Load-Pickup switched OFF | ColdLoadPickup OuUT |On |* 1 Yes
(CLP OFF) off
1995 Cold-Load-Pickup is BLOCKED | ColdLoadPickup OUT |On |[On 1 Yes
(CLP BLOCKED) Off | Off
1996 Cold-Load-Pickup is RUNNING | ColdLoadPickup ouT |On |* 1 Yes
(CLP running) Off
1997 Dynamic settings are ACTIVE ColdLoadPickup OUT (On (* 1 |Yes
(Dyn set. ACTIVE) Off
2701 >79 ON (>79 ON) 79M Auto Recl. SP Oon |* * LED | BI BO 40 1 1 Yes
Off
2702 >79 OFF (>79 OFF) 79M Auto Recl. SP * LED | BI BO 40 |2 1 |Yes
2703 >BLOCK 79 (>BLOCK 79) 79M Auto Recl. * * LED | BI BO 40 3 1 Yes
2711 >79 External start of internal A/R | 79M Auto Recl. On * LED | BI BO
(>79 Start) Off
2715 >Start 79 Ground program (>Start | 79M Auto Recl. on * LED | BI BO 40 |15 |2 Yes
79 Gnd)
2716 >Start 79 Phase program (>Start * on * LED | BI BO 40 |16 |2 Yes
79 Ph)
2720 >Enable 50/67-(N)-2 (override 79 | P.Systen'Da On |* * LED | BI BO 40 20 1 Yes
blk) (>Enable ANSI#-2) Off
2722 >Switch zone sequence coordi- On |* * LED | BI BO
nation ON (>ZSC ON) Off
2723 >Switch zone sequence coordi- ecl. SP On |* * LED | BI BO
nation OFF (>ZSC OFF) Off
2730 >Circuit breaker READY fo uto Recl. SP On |* * LED | BI BO 40 |30 1 Yes
closing (>CB Ready) Off
2731 >79: Sync. release 9M Auto Recl. SP * on * LED | BI BO
sync.-check (>Syn
2753 79: Max. Dead Ti S 79M Auto Recl. ouT |on |* * LED BO
expired (79
2754 >79: Dead Time 79M Auto Recl. SP On |* * LED | BI BO
DT St.Delay) Off
2781 79 Auto recloser is switched OFF | 79M Auto Recl. OuUT |on |* * LED BO 40 |81 |1 Yes
(79 OFF)
2782 79 Auto reclosgis switched ON | 79M Auto Recl. IntSP | On | * * LED BO 160 |16 |1 Yes
Off
2784 ecloser is NOT ready 79M Auto Recl. OuUT (On |* * LED BO 160 | 130 |1 Yes
ready) Off
to-reclose is dynamically | 79M Auto Recl. OUT [On |on * LED BO 40 (85 |1 Yes
BLOCKED (79 DynBlock) Off
278 : CB ready monitoring window | 79M Auto Recl. OuUT |on |* * LED BO
expired (79 T-CBreadyExp)
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2801 79 - in progress (79 in progress) | 79M Auto Recl. ouT |* on * LED 40 |101 (2 Yes
2808 79: CB open with no trip (79 BLK: | 79M Auto Recl. OUT |(On |* LED
CB open) Off
2809 79: Start-signal monitoring time | 79M Auto Recl. OUT |on
expired (79 T-Start Exp)
2810 79: Maximum dead time expired | 79M Auto Recl. OUT |on
(79 TdeadMax Exp)
2823 79: no starter configured (79 no | 79M Auto Recl. OUT |On
starter) Off
2824 79: no cycle configured (79 no 79M Auto Recl. OUT |On
cycle) Off
2827 79: blocking due to trip (79 BLK | 79M Auto Recl. OUT |on
by trip)
2828 79: blocking due to 3-phase 79M Auto Recl. OUT |on
pickup (79 BLK:3ph p.u.)
2829 79: action time expired before trip | 79M Auto Recl. OUT |on
(79 Tact expired)
2830 79: max. no. of cycles exceeded | 79M Auto Recl. ouT
(79 Max. No. Cyc)
2844 79 1st cycle running (79 1stCyc. | 79M Auto Recl. ouT
run.)
2845 79 2nd cycle running (79 2ndCyc. | 79M Auto Recl. * LED BO
run.)
2846 79 3rd cycle running (79 3rdCyc. | 79M Auto Recl * LED BO
run.)
2847 79 4th or higher cycle running (79 | 79M Auto R * LED BO
4thCyc. run.)
2851 79 - Close command (79 Close) | 79M Auto m |LED BO 160 | 128 |2 No
2862 79 - cycle successful (79 Suc- 79M Aut * LED BO 40 |162 |1 Yes
cessful)
2863 79 - Lockout (79 Lockout) N 79M Auto Recl. OUT |on |on * LED BO 40 |[163 |2 Yes
2865 79: Synchro-check request (79 cl. ouT |* on * LED BO
Sync.Request)
2878 79-A/R single phase reclosin 9M Auto Recl. ouT |* on * LED BO 40 |180 (2 Yes
quence (79 L-N Sequence
2879 79-A/R multi-phase recl s M Auto Recl. ouT |* on * LED BO 40 |[181 |2 Yes
quence (79 L-L Sequence)
2883 Zone Sequencing is aci Z. 79M Auto Recl. OUT [On |on * LED BO
active) Off
2884 79M Auto Recl. ouT |on |* * LED BO
2885 79M Auto Recl. OuUT |on |* * LED BO
2889 79M Auto Recl. ouT |* * * LED BO
2890 79 2nd cycle zone extension 79M Auto Recl. ouT |* * * LED BO
release (79 2.CycZoneRel)
2891 79 3rdjeycle zone extension 79M Auto Recl. ouT |* * * LED BO
release (79 3.CycZoneRel)
2 79 4th cycle zone extension 79M Auto Recl. ouT |* * * LED BO
elease (79 4.CycZoneRel)
No. of 1st AR-cycle CLOSE com- | Statistics \Y|
mands,3pole (79 #Closel./3p=)
No. of higher AR-cycle CLOSE | Statistics VI
commands,3p (79 #Close2./3p=)
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2899 79: Close request to Control 79M Auto Recl. ouT |* on *
Function (79 CloseRequest)
4601 >52-a contact (OPEN, if bkr is P.System Data 2 SP On |*
open) (>52-a) Off
4602 >52-b contact (OPEN, if bkr is P.System Data 2 SP Oon |*
closed) (>52-b) Off
4822 >BLOCK Motor Startup counter | 48/66 Motorprot SP * *
(>BLOCK 66)
4823 >Emergency start (>66 em- 48/66 Motorprot SP On |[* 1 |Yes
er.start) Off
4824 66 Motor start protection OFF (66 | 48/66 Motorprot OouT |On |* 1 Yes
OFF) Off
4825 66 Motor start protection 48/66 Motorprot OUT |On [On 1 Yes
BLOCKED (66 BLOCKED) Ooff | Off
4826 66 Motor start protection ACTIVE | 48/66 Motorprot ouT |On |* 1 |Yes
(66 ACTIVE) Off
4827 66 Motor start protection TRIP 48/66 Motorprot ouT |On |* 1 Yes
(66 TRIP) Off
4828 >66 Reset thermal memory (>66 | 48/66 Motorprot SP On |*
RM th.repl.) Off
4829 66 Reset thermal memory (66 48/66 Motorprot OuUT |On |* * LED BO
RM th.repl.) Off
4834 66 Rotor overload TRIP (66 48/66 Motorprot ouT * LED BO
OVERL. TRIP)
4835 66 Rotor Overload Alarm (66 48/66 Motorprot * * LED BO
OVERL.ALARM)
5143 >BLOCK 46 (>BLOCK 46) 46 Negative Seq S * * * LED | BI BO 70 126 |1 Yes
5145 >Reverse Phase Rotation (>Re- | P.System Data 1 * * LED | BI BO
verse Rot.) ff
5147 Phase rotation ABC (Rotation P.System Dat; Oon |* * LED BO 70 |128 |1 Yes
ABC) Off
5148 Phase rotation ACB (Rotation UT |On |* * LED BO 70 129 |1 Yes
ACB) off
5151 46 switched OFF (46 OFF) OouT |On |* * LED BO 70 131 |1 Yes
Off
5152 46 is BLOCKED (46 BLOCKED) OUT |On |On * LED BO 70 (132 |1 |Yes
Off | Off
5153 46 is ACTIVE (46 ACTIVE) OuUT |On |* * LED BO 70 133 |1 Yes
Off
5159 46-2 picked up (46-2 pick ouT |* Oon * | LED BO 70 |138 |2 |Yes
Off
5165 46-1 picked up 46 Negative Seq ouT |* On * LED BO 70 |150 |2 Yes
Off
5166 46-TOC pic 46 Negative Seq ouT |* On * LED BO 70 141 |2 Yes
pickedup) Off
5170 46 TRIP (46 TRIP) 46 Negative Seq ouT |* on m | LED BO 70 149 |2 Yes
5171 46 Disk emulation picked up (46 | 46 Negative Seq OouT |* * * LED BO
Dsk pickedup) &
5951 >BLOCK 50 1Ph (>BLK 50 1Ph) |50 1Ph SP * * * LED | BI BO
5952 50 1Ph-1 (>BLK 50 50 1Ph SP * * * LED | BI BO
5953 CK 50 1Ph-2 (>BLK 50 50 1Ph SP * * * LED | BI BO
1Ph-2)
0 1Ph is OFF (50 1Ph OFF) 50 1Ph OouT |On |* * LED BO
Off
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5962 50 1Ph is BLOCKED (50 1Ph 50 1Ph OUT [(On |On * LED BO
BLOCKED) Ooff | Off
5963 50 1Ph is ACTIVE (50 1Ph 50 1Ph OUT (On (* * LED
ACTIVE) Off
5966 50 1Ph-1is BLOCKED (50 1Ph-1 | 50 1Ph OUT [On [On * LED
BLK) Off | Off
5967 50 1Ph-2 is BLOCKED (50 1Ph-2 | 50 1Ph OUT |On [On * LED
BLK)
5971 50 1Ph picked up (50 1Ph 50 1Ph ouT BO
Pickup)
5972 50 1Ph TRIP (50 1Ph TRIP) 50 1Ph ouT BO
5974 50 1Ph-1 picked up (50 1Ph-1 50 1Ph ouT BO
PU)
5975 50 1Ph-1 TRIP (50 1Ph-1 TRIP) |50 1Ph ouT BO
5977 50 1Ph-2 picked up (50 1Ph-2 50 1Ph ouT BO
PU)
5979 50 1Ph-2 TRIP (50 1Ph-2 TRIP) |50 1Ph ouT BO
5980 50 1Ph: | at pick up (50 1Ph I:) |50 1Ph Y
6801 >BLOCK Startup Supervision 48/66 Motorprot SP BO
(>BLK START-SUP)
6805 >Rotor locked (>Rotor locked) 48/66 Motorprot * LED | BI BO
6811 Startup supervision OFF (START-| 48/66 Motorpro * LED BO 169 |51 |1 Yes
SUP OFF)
6812 Startup supervision is BLOCKED | 48/66 Mot On * LED BO 169 |52 |1 Yes
(START-SUP BLK) Off
6813 Startup supervision is ACTIVE 48/66 Mot * LED BO 169 |53 |1 Yes
(START-SUP ACT) off
6821 Startup supervision TRIP 48/66 Motorprot ouT |* on m | LED BO 169 |54 |2 Yes
(START-SUP TRIP)
6822 Rotor locked (Rotor locked) 4| 48/66 Motofprot ouT |* on * LED BO 169 |55 |2 Yes
6823 Startup supervision Pickup 6 rprot OUT |On |[* * LED BO 169 |56 |1 Yes
(START-SUP pu) Off
6851 >BLOCK 74TC (>BLOCK TC TripCirc SP * * * LED | BI BO
6852 >74TC Trip circuit superv.; 7ATC TripCirc. SP Oon |* * LED | BI BO 170 |51 |1 Yes
relay (>74TC trip rel.) Off
6853 >74TC Trip circuit sup 74TC TripCirc. SP On |* * LED | BI BO 170 |52 |1 Yes
relay (>74TC brk re Off
6861 74TC Trip circuit n OFF | 74TC TripCirc. OouT |On |[* * LED BO 170 |53 1 Yes
(74TC OF Off
6862 74TC 74TC TripCirc. OUT |[On |On * LED BO 153 (16 |1 |Yes
BLO Off | Off
6863 74TC,Trip circui 74TC TripCirc. OUT |on |[* * [LED BO 153 [17 |1 |vYes
ACTIVE Off
6864 74TC blocked. Bin. input is not 74TC TripCirc. ouT |On |[* * LED BO 170 |54 1 Yes
set (74TC ProgFail) Off
6865 7ATC Failure Trip Circuit (74TC | 74TC TripCirc. ouT |On |* * LED BO 170 |55 |1 Yes
Trip cir. Off
6903 >block interm. E/F prot. (>IEF Intermit. EF SP * * * LED | BI BO 152 |1 1 Yes
block)
Interm. E/F prot. is switched off | Intermit. EF ouT |On |[* * LED BO 152 |10 |1 Yes
(IEF OFF) Off
2 Interm. E/F prot. is blocked (IEF | Intermit. EF OUT |On |On * LED BO 152 |11 |1 Yes
blocked) Off | Off
SIPROTEC, 7SJ61, Manual 427

C53000-G1140-C210-1, Release date 02.2008



Appendix

A.9 Information List

No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-103
of In- w
for- s [T 2
. T8 O o c e <
matio |t o > o 5] 9] o
= > Qo =
n [e) Z o x - > a c ©
> o o - 2 Vi (4] =1 -
= Q X o= =
S 12 15 |15l |81z |lale |2 |54:
=) - — 7 o > o K g— o g Q
o — = (@] = I = ] n '2‘ = E
° = 3 - g |o |x B IS
- =] iy = £ c ) IS [a)] ©
c T > @ |5 Q E 2
[5) w o w = [3)
& |a |5 |2 £ £ 5
= |2 |B G 1= o
= 3 S
6923 Interm. E/F prot. is active (IEF en- | Intermit. EF ouT * * 1 Yes
abled)
6924 Interm. E/F detection stage lie> | Intermit. EF ouT
(IIE Fault det)
6925 Interm. E/F stab detection (IIE Intermit. EF ouT
stab.FlIt)
6926 Interm.E/F det.stage lie> f.Flt. Intermit. EF ouT 2 No
ev.Prot (IIE Flt.det FE)
6927 Interm. E/F detected (Inter- Intermit. EF ouT 2 Yes
mitt.EF)
6928 Counter of det. times elapsed Intermit. EF ouT 2 No
(IEF Tsum exp.)
6929 Interm. E/F: reset time running Intermit. EF ouT 2 Yes
(IEF Tres run.)
6930 Interm. E/F: trip (IEF Trip) Intermit. EF ouT No
6931 Max RMS current value of fault = | Intermit. EF \Y No
(lie/in=)
6932 No. of detections by stage lie>= | Intermit. EF \Y 4 No
(Nos.llE=)
7551 50-1 InRush picked up (50-1 In- | 50/51 Overcur. ouT 2 Yes
RushPU)
7552 50N-1 InRush picked up (50N-1 | 50/51 Overcur. ouT 2 Yes
InRushPU)
7553 51 InRush picked up (51 InRush- | 50/51 Overcur. (o] 2 Yes
PU)
7554 51N InRush picked up (51N In- | 50/51 Overcur. T On * LED BO 60 |83 (2 Yes
RushPU) Off
7556 InRush OFF (InRush OFF) 50/51 Overcur. * * LED BO 60 92 1 Yes
ff
7557 InRush BLOCKED (InRush BLK) | 50/51 Overcu Oon |On * LED BO 60 (93 |1 Yes
Off | Off
7558 InRush Ground detected (InRush 50/51%verc uT |* On * LED BO 60 |94 |2 Yes
Gnd Det) Off
7563 >BLOCK InRush (>BLOCK SP * * * LED | BI BO
InRush)
7564 Ground InRush picked up (Gnd ouT |* On * LED BO 60 (88 |2 Yes
InRush PU) Off
7565 Phase A InRush picked up (la OuT |* On * LED BO 60 |89 (2 Yes
InRush PU) Ooff
7566 Phase B InRush picked u OouT |* On * LED BO 60 |90 (2 |Yes
InRush PU) Off
7567 Phase C InRu 50/51 Overcur. ouT |* On * LED BO 60 |91 |2 |Yes
InRush PU) Off
10020 >BLOCK L on 48/66 Motorprot SP On LED | BI BO
(>BLOCK Jam Off
10021 Load Jam Protectiol 48/66 Motorprot OUT |On LED BO
BLOCKED (JAM PROT.BLOCK.) Off
10022 Load Jam Protection is OFF 48/66 Motorprot OUT |[On LED BO
(JAM PROT.OFF) Off
10023 m Protection is ACTIVE | 48/66 Motorprot OUT |On LED BO
OT.ACTIVE) Off
10024 Jam Protection alarm (Load | 48/66 Motorprot OUT |On * LED BO
larm) Off
10 oad Jam Protection picked up | 48/66 Motorprot ouT On * LED BO
oad Jam pickup) Off
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10026 Load Jam Protection TRIP (Load | 48/66 Motorprot ouT On * LED BO
Jam TRIP) off
10027 Startup Duration 1 Mot.Statistics VI
(StartDuration1)
10028 Startup Current 1 Mot.Statistics \
(StartupCurrentl)
10029 Startup Voltage 1 Mot.Statistics
(StartupVoltagel)
10030 Total Number of Motor Starts Mot.Statistics
(Nr.of Mot.Start)
10031 Total Motor Running Time (Motor | Mot.Statistics
Run.Time)
10032 Total Motor Stopped Time (Motor | Mot.Statistics
Stop.Time)
10033 Motor Percent Running Time Mot.Statistics
(Perc.Run.Time)
10034 50-3 BLOCKED (50-3 50/51 Overcur. BO
BLOCKED)
10035 50N-3 BLOCKED (50N-3 50/51 Overcur. BO
BLOCKED)
10037 Startup Duration 2 Mot.Statistics
(StartDuration2)
10038 Startup Current 2 Mot.Statistics
(StartupCurrent2)
10039 Startup Voltage 2
(StartupVoltage?2)
10040 Startup Duration 3
(StartDuration3)
10041 Startup Current 3
(StartupCurrent3)
10042 Startup Voltage 3
(StartupVoltage3) @
10043 Startup Duration 4
(StartDuration4)
10044 Startup Current 4 t.Statistics W
(StartupCurrent4)
10045 Startup Voltage 4 ot.Statistics \
(StartupVoltage4)
10046 Startup Duration 5, Mot.Statistics VI
(StartDuration5)
10047 Startup C t Mot.Statistics W
(Startup
10048 Start Mot.Statistics Vi
( t .
14101 Fail: R wire/shorted) | RTD-Box ouT |On |[* * LED BO
(Fail: RTD Off
14111 Fail: RTD 1 (broken wire/shorted) | RTD-Box ouT |On |* * LED BO
(Fail: RTD 1) Off
RTD ?Temperature stage 1 RTD-Box ouT |On |* * LED BO
picked up (RTD 1 St.1 p.up) Off
RTD 1 Temperature stage 2 RTD-Box ouT |On |* * LED BO
icked up (RTD 1 St.2 p.up) Off
Fail: RTD 2 (broken wire/shorted) | RTD-Box ouT |On |* * LED BO
(Fail: RTD 2) Off
RTD 2 Temperature stage 1 RTD-Box OuUT |(On |* * LED BO
picked up (RTD 2 St.1 p.up) Off
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14123 RTD 2 Temperature stage 2 RTD-Box OouT (On |* *
picked up (RTD 2 St.2 p.up) Off
14131 Fail: RTD 3 (broken wire/shorted) | RTD-Box OUT |(On [*
(Fail: RTD 3) Off
14132 RTD 3 Temperature stage 1 RTD-Box OuUT |(On |*
picked up (RTD 3 St.1 p.up) Off
14133 RTD 3 Temperature stage 2 RTD-Box ouT |On |*
picked up (RTD 3 St.2 p.up) Off
14141 Fail: RTD 4 (broken wire/shorted) | RTD-Box OuUT |On |*
(Fail: RTD 4) Off
14142 RTD 4 Temperature stage 1 RTD-Box OouT |On |*
picked up (RTD 4 St.1 p.up) Off
14143 RTD 4 Temperature stage 2 RTD-Box ouT |On |*
picked up (RTD 4 St.2 p.up) Off
14151 Fail: RTD 5 (broken wire/shorted) | RTD-Box OuUT |On |*
(Fail: RTD 5) Off
14152 RTD 5 Temperature stage 1 RTD-Box OuT |On |*
picked up (RTD 5 St.1 p.up) Off
14153 RTD 5 Temperature stage 2 RTD-Box ouT |On |*
picked up (RTD 5 St.2 p.up) Off
14161 Fail: RTD 6 (broken wire/shorted) | RTD-Box OuUT |On |* * LED BO
(Fail: RTD 6) Off
14162 RTD 6 Temperature stage 1 RTD-Box * LED BO
picked up (RTD 6 St.1 p.up)
14163 RTD 6 Temperature stage 2 RTD-Box * * LED BO
picked up (RTD 6 St.2 p.up)
14171 Fail: RTD 7 (broken wire/shorted) | RTD-Box * * LED BO
(Fail: RTD 7)
14172 RTD 7 Temperature stage 1 RTD-Box * * LED BO
picked up (RTD 7 St.1 p.up) Off
14173 RTD 7 Temperature stage 2 RTD-Box On |* * LED BO
picked up (RTD 7 St.2 p.up) Off
14181 Fail: RTD 8 (broken wire/shorted) | RTD-Bg ouT |On |* * LED BO
(Fail: RTD 8) Off
14182 RTD 8 Temperature stage 1 ouT |On |* * LED BO
picked up (RTD 8 St.1 p.up) Off
14183 RTD 8 Temperature stage 2 OuUT |On |* * LED BO
picked up (RTD 8 St.2 p.up) Off
14191 Fail: RTD 9 (broken wire/sh 0X OuUT |On |* * LED BO
(Fail: RTD 9) Off
14192 RTD 9 Temperaturf TD-Box ouT (On |* * LED BO
picked up (RTD @ St. Off
14193 RTD 9 Tempefa RTD-Box OuUT (On |* * LED BO
picked up (RTD 9 S Off
14201 Fail: RTD10 (broke RTD-Box OuUT (On |* * LED BO
ed) (Fail: RTD10) Off
14202 RTD10 Temperature stage 1 RTD-Box OuUT |(On |* * LED BO
picked up (RTD10 St.1 p.up) Off
14203 RTD10 Temperature stage 2 RTD-Box OUT |(On |* * LED BO
picl up (RTD10 St.2 p.up) Off
14211 11 (broken wire/short- | RTD-Box OouT (On |* * LED BO
RTD11) Off
Temperature stage 1 RTD-Box OuUT |(On |* * LED BO
picked up (RTD11 St.1 p.up) Off
142 TD11 Temperature stage 2 RTD-Box OouT (On |* * LED BO
picked up (RTD11 St.2 p.up) Off
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A.9 Information List

No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-1
of In- w
for- L [T 2
. LL (@) 1) c
matio |t o > 3 o
n Q % o © 5 % % «
> 1S |2 218 |£15 |8 |28 s
Sl |3 122 |8 |8 | |2 |F |z =
-~ |3 S |s £ |< 5 £ T
c [ > o |5 Q E 2
[} w ° 2 [ K 5] 2
> c ~ = “ S
L Q > o c @
= ° I} o 3 o
= ) b
14221 Fail: RTD12 (broken wire/short- | RTD-Box OuUT [On * LED BO
ed) (Fail: RTD12) Off
14222 RTD12 Temperature stage 1 RTD-Box OuUT (On |* * LED
picked up (RTD12 St.1 p.up) Off
14223 RTD12 Temperature stage 2 RTD-Box ouT |On |* * LED
picked up (RTD12 St.2 p.up) Off
16001 Sum Current Exponentiation Ph | Statistics \l
A to IX (SIX A=)
16002 Sum Current Exponentiation Ph | Statistics VI
B to Ir'x (Z1"x B=)
16003 Sum Current Exponentiation Ph | Statistics \
Cto Ir*x (ZI"x C=)
16005 Threshold Sum Curr. Exponent. | SetPoint(Stat) ouT BO
exceeded (Threshold ZI"x>)
16006 Residual Endurance Phase A Statistics \
(Resid.Endu. A=)
16007 Residual Endurance Phase B Statistics \
(Resid.Endu. B=)
16008 Residual Endurance Phase C Statistics \
(Resid.Endu. C=)
16010 Dropped below Threshold CB SetPoint(Stat) BO
Res.Endurance (Thresh.R.En-
du.<)
16011 Number of mechanical Trips Statistics
Phase A (mechan.TRIP A=)
16012 Number of mechanical Trips Statistics
Phase B (mechan.TRIP B=)
16013 Number of mechanical Trips Statistics
Phase C (mechan.TRIP C=)
16014 Sum Squared Current Integral Statistics VI
Phase A (ZI"2t A=)
16015 Sum Squared Current Integral 'S Statistics VI
Phase B (zI"2t B=)
16016 Sum Squared Current Integral W
Phase C (ZI"2t C=)
16018 Threshold Sum Squa. Cur| oint(Stat) OuUT |On |[* * LED BO
exceeded (Thresh. ZI"2 Off
16019 >52 Breaker Wear Start Criteri P.System Data 2 SP On |* * LED | BI BO
(>52 Wear start) Off
16020 P.System Data 2 OouT |On |* * LED BO
Off
16027 P.System Data 2 OouT |On |[* * LED BO
Off
16028 P.System Data 2 OouT |On |* * LED BO
Off
16029 Sens.gnd.flt. 51Ns BLOCKED Sens. Gnd Fault OuUT |(On |* * LED BO
Setting Error (51Ns BLK PaErr) Off
30053 Faultecording is running (Fault | Osc. Fault Rec. ouT |* * * LED BO
rec. run.)
3 QO operationcounter= (Q0 Control Device \ *
pCnt=)
Q1 operationcounter= (Q1 Control Device Vi *
OpCnt=)
02 Q2 operationcounter= (Q2 Control Device \Y| *
OpCnt=)
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No. Description Function Type Log Buffers Configurable in Matrix IEC 60870-5-103
of In-
for-
matio
n

ation

err

Data Unit

Event Log ON/OFF
LED
Binary Input

Function Key
Relay
Chatter Suppression
Type
Information Number

Trip (Fault) Log ON/OFF
Genera

Ground Fault Log ON/OFF
Marked in Oscill. Record

*

31008 Q8 operationcounter= (Q8 Control Device \Y|
OpCnt=)

31009 Q9 operationcounter= (Q9 Control Device \Y| *
OpCnt=)
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A.10 Group Alarms

A.10 Group Alarms

.-

No. Description Function No. Descrip
140 Error Sum Alarm 144 Error 5V D
145 Error OV
146 Error -5V
147 Error PwrSuppIy.
177 Fail Battery
178 1/O-Boardserror
183 ar
184 d2
185 ard 3
186 Board 4
187 Or Board 5
188 ror Board 6
189 rror Board 7
191 Error Offset
193 Alarm NO calibr
160 Alarm Sum Event 162 Failure X |
163 Fail | balance
175 Fail Ph. Seq. |
26 Fail: RTD-Box 1
26 Fail: RTD-Box 2
161 Fail | Superv. 1 Failure = |
Fail | balance

L 4

N
&
&

L 4
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A.11 Measured Values

A.11 Measured Values
No. Description Function IEC 60870-5-103 Configurable in iX
g -
£ 2 i
. 2 2 5 |8 4
g B |8 3 £
£ o o o o
s |° 8
c
- I A dmd> (I Admd>) Set Points(MV) - - - - DD
- 1 B dmd> (I Bdmd>) Set Points(MV) - - - - DD
- | C dmd> (I Cdmd>) Set Points(MV) - - - - DD
- 11dmd> (I1dmd>) Set Points(MV) - - - - DD
- 37-1 under current (37-1) Set Points(MV) - - - - DD
- Number of TRIPs= (#of TRIPs=) Statistics - - - - - CFC CD DD
- Operating hours greater than (OpHour>) SetPoint(Stat) - - - - - CFC CD DD
601 la(la =) Measurement 134 137 No 9 1 CFC CD DD
602 Ib (Ib =) Measurement 160 144 1 CFC CD DD
134 137 N 2
603 Ic (Ic =) Measurement 134 13 3 CFC CD DD
604 In(In =) Measurement 134 7 4 CFC CD DD
605 11 (positive sequence) (11 =) Measurement - - - - - CFC CD DD
606 12 (negative sequence) (12 =) Measurement - - - CFC CD DD
661 Threshold of Restart Inhibit (® REST. =) Measurement - - - - - CFC CD DD
805 Temperature of Rotor (® Rotor) Measurement - - - - - CFC CD DD
807 Thermal Overload (©/@trip) Measurement - - - CFC CD DD
809 Time untill release of reclose-blocking (T re- | Measureme - - - - CFC CD DD
close=)
830 INs Senstive Ground Fault Current (INs =) | Measurem - - - - CFC CD DD
831 3lo (zero sequence) (3lo =) Measure, - - - - - CFC CD DD
833 11 (positive sequence) Demand (11 dmd=) Demal - - - - - CFC CD DD
837 | A Demand Minimum (IAdmdMin) Mi X - - - - - CFC CD DD
838 | A Demand Maximum (IAdmdMax) /Max meter - - - - - CFC CD DD
839 | B Demand Minimum (IBdmdMin) eter - - - - - CFC CD DD
840 | B Demand Maximum (IBdmdMax) X meter - - - - - CFC CD DD
841 | C Demand Minimum (ICdmdMin) in/Max meter - - - - - CFC CD DD
842 | C Demand Maximum (ICdmdMa: in/Max meter - - - - - CFC CD DD
843 11 (positive sequence) Demand Min/Max meter - - - - - CFC CD DD
(11dmdMin)
844 11 (positive sequence) Del Min/Max meter - - - - - CFC CD DD
(I1dmdMax)
851 la Min (la Min=) Min/Max meter - - - - - CFC CD DD
852 la Max (la Ma Min/Max meter - - - - - CFC CD DD
853 Ib Min (Ib Min/Max meter - - - - - CFC CD DD
854 Ib Max (Ib Max= Min/Max meter - - - - - CFC CD DD
855 Ic Min (Ic Min=) Min/Max meter - - - - - CFC CD DD
856 Ic Max (Ic Max=) Min/Max meter - - - - - CFC CD DD
857 11 (positive seq@nce) Minimum (11 Min=) Min/Max meter - - - - - CFC CD DD
858 itive sequence) Maximum (11 Max=) |Min/Max meter - - - - - CFC CD DD
888 ergy Wp (active) (Wp(puls)) Energy 133 55 No 205 - CFC CD DD
d Energy Wq (reactive) (Wq(puls)) Energy 133 56 No 205 - CFC CD DD
| A demand (la dmd=) Demand meter - - - - - CFC CD DD
demand (Ib dmd=) Demand meter - - - - - CFC CD DD
| C demand (Ic dmd=) Demand meter - - - - - CFC CD DD
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A.11 Measured Values

No. Description Function IEC 60870-5-103 Configurable in M
@
Qo
£ 2
= = —
zZ = = c
3 c g S g O
> o < o B L
[= = g 5 S o
£ o e &
§ o
£
1058 Overload Meter Max (@/@TrpMax=) Min/Max meter - - - - - CFC 8D DD
1059 Overload Meter Min (©/@TrpMin=) Min/Max meter - - - - - CFC CD DD
1068 Temperature of RTD 1 (® RTD 1 =) Measurement 134 146 No 9 1 CD DD
1069 Temperature of RTD 2 (® RTD 2 =) Measurement 134 146 No 9 CD DD
1070 Temperature of RTD 3 (® RTD 3 =) Measurement 134 146 No 9 CFC CD DD
1071 Temperature of RTD 4 (® RTD 4 =) Measurement 134 146 No 9 4 CFC CD DD
1072 Temperature of RTD 5 (® RTD 5 =) Measurement 134 146 No 9 CFC CD DD
1073 Temperature of RTD 6 (® RTD 6 =) Measurement 9 CFC CD DD
1074 Temperature of RTD 7 (® RTD 7 =) Measurement 9 CFC CD DD
1075 Temperature of RTD 8 (® RTD 8 =) Measurement CFC CD DD
1076 Temperature of RTD 9 (® RTD 9 =) Measurement CFC CD DD
1077 Temperature of RTD10 (® RTD10 =) Measurement 10 CFC CD DD
1078 Temperature of RTD11 (® RTD11 =) Measurement 11 CFC CD DD
1079 Temperature of RTD12 (® RTD12 =) Measurement 12 CFC CD DD
16004 Threshold Sum Current Exponentiation SetPoint(Stat) CFC CD DD
(ZI"x>)
16009 Lower Threshold of CB Residual Endurance | SetPoint(Stat) CFC CD DD
(Resid.Endu. <)
16017 Threshold Sum Squared Current Integral SetPoint(Stat) CFC CD DD
(zIn2t>)
16032 In2 (In2 =) Measurement - - - - CFC CD DD
| < !
L 4 \< ,
L 4
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Glossary O

L 4

The buffer battery ensures that specified data areas, flags, timers and countersN% retentively.

Bay controllers

Battery

Bay controllers are devices with control and monitoring functions witho otective functions.

Bit pattern indication Q

Bit pattern indication is a processing function by means of which i f digital process information applying
across several inputs can be detected together in parallel ro d further. The bit pattern length can be
specified as 1, 2, 3 or 4 bytes.

BP_xx

— Bit pattern indication (Bitstring Of x Bit), x desi&& length in bits (8, 16, 24 or 32 bits).

C_Xxx @
Command without feedback Q

CF_xx
Command with feedback @
CFC ¢ O

Continuous Funcn@c is a graphics editor with which a program can be created and configured by
ks.

using ready-made

CFC blocks

BIock@ the user program delimited by their function, their structure or their purpose.

n

A rapidlydntermittent input (for example, due to a relay contact fault) is switched off after a configurable moni-
toring time and can thus not generate any further signal changes. The function prevents overloading of the
system when a fault arises.

C ination devices

Combination devices are bay devices with protection functions and a control display.
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Combination matrix

inter-relay communication network (IRC). The combination matrix defines which devices exchange which in

DIGSI V4.6 and higher allows up to 32 compatible SIPROTEC 4 devices to communicate with each other in aO
formation.

Communication branch

A communications branch corresponds to the configuration of 1 to n users which communicate by means of a
common bus.

Communication reference CR \

The communication reference describes the type and version of a station in commur‘%‘/ PROFIBUS.

Component view

In addition to a topological view, SIMATIC Manager offers you a component vie e component view does
not offer any overview of the hierarchy of a project. It does, however, provide verview of all the SIPROTEC
4 devices within a project.

COMTRADE
Common Format for Transient Data Exchange, format for ords.

Container K
If an object can contain other objects, it is called a cant The object Folder is an example of such a con-
tainer.

Control display \
The image which is displayed on devices™With rge (graphic) display after pressing the control key is called
control display. It contains the switchgear t @ can be controlled in the feeder with status display. It is used to
perform switching operations. DefiniAg thisidiagram is part of the configuration.

L 4

Data pane \
— The right-hand area o% t window displays the contents of the area selected in the — navigation

window, for example indicatio easured values, etc. of the information lists or the function selection for the
device configuration.

DCF77 @
The extr eN official time is determined in Germany by the "Physikalisch-Technischen-Bundesanstalt

chweig. The atomic clock unit of the PTB transmits this time via the long-wave time-signal trans-
n near Frankfurt/Main. The emitted time signal can be received within a radius of approx.
rankfurt/Main.

Y,
fli

Device con

Component View, all SIPROTEC 4 devices are assigned to an object of type Device container. This
ject is a special object of DIGSI Manager. However, since there is no component view in DIGSI Manager,
s object only becomes visible in conjunction with STEP 7.
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Double command

ON/OFF) and 2 undefined states (for example intermediate positions)

Double-point indication O

Double-point indications are items of process information which indicate 4 process states at 2 inputs: 2 defined
(for example ON/OFF) and 2 undefined states (for example intermediate positions). Y 4

Double commands are process outputs which indicate 4 process states at 2 outputs: 2 defined (for e@

DP

— Double-point indication &

— Double point indication, intermediate position 00

Drag-and-drop

Copying, moving and linking function, used at graphics u nter . Objects are selected with the mouse,
held and moved from one data area to another.

Electromagnetic compatibility x
Electromagnetic compatibility (EMC) is the ability«f an el€ctrical apparatus to function fault-free in a specified

environment without influencing the environm%
EMC
— Electromagnetic compatibility \

ESD protection

L 4

External bit patter%&w via an ETHERNET connection, device-specific — Bit pattern indication

ExC O

External ¢ without feedback via an ETHERNET connection, device-specific

EXCF \
E al gom

mand with feedback via an ETHERNET connection, device-specific

ESD protection is the total c@ ans and measures used to protect electrostatic sensitive devices.

ExBPxx

ExDP
L 4

External double point indication via an ETHERNET connection, device-specific — Double-point indication

External double-point indication via an ETHERNET connection, intermediate position 00, — Double-point indi-
cation
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ExMV

ExSI

ExSI_F

External metered value via an ETHERNET connection, device-specific O

External single-point indication via an ETHERNET connection, device-specific — Single-point indication

L 4

External single point indication via an ETHERNET connection, device-specific, — Fleeti in@ — Single-
point indication \

Field devices

Floating

Generic term for all devices assigned to the field level: Protection devices, com@evices, bay control-

lers. Q

— Without electrical connection to the — ground.

FMS communication branch

Folder

Within an FMS communication branch the users communi on basis of the PROFIBUS FMS protocol
via a PROFIBUS FMS network.

General interrogation (GI)

GOOSE message &&\

GPS

Groun

442

This object type is used to create the hieraucture of a project.

During the system start-up the state of @ocess inputs, of the status and of the fault image is sampled.
This information is used to update Y -end process image. The current process state can also be
a

sampled after a data loss by means,of I

GOOSE messages (Generic Object Oriented Substation Event) in accordance with IEC 61850 are data pack-
ages that are transmitted cyclically and event-controlled via the Ethernet communication system. They serve
for direct informati e among the relays. This mechanism facilitates cross-communication between

bay devices.\

Global P ning System. Satellites with atomic clocks on board orbit the earth twice a day in different parts
in approx. 20,000 km. They transmit signals which also contain the GPS universal time. The GPS receiver de-
termines its own position from the signals received. From its position it can derive the running time of a satellite
and thus €orrect the transmitted GPS universal time.

e conductive ground whose electric potential can be set equal to zero in any point. In the area of ground
electrodes the ground can have a potential deviating from zero. The term "Ground reference plane" is often
used for this state.
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Grounding

Grounding means that a conductive part is to connect via a grounding system to — ground. O

Grounding ‘ )
Grounding is the total of all means and measured used for grounding.

L 4

Hierarchy level

Within a structure with higher-level and lower-level objects a hierarchy level is a @quivalent objects.

HV field description

The HV project description file contains details of fields which exist in a Mo ra ect. The actual field infor-
mation of each field is memorized in a HV field description file. Within thegHV preject description file, each field
e.

is allocated such a HV field description file by a reference to the file
HV project description b

All data are exported once the configuration and parame
has been completed. This data is split up into several files.
project structure. This also includes, for example, inf i tailing which fields exist in this project. This file

is called a HV project description file. \
Internal double-point indication — Doublepo%\tlon
ID_S

Internal double point indication intM osition 00 — Double-point indication
IEC @
International Electrotewnic@nission

IEC Address N&\

Within an IEC b u IEC address has to be assigned to each SIPROTEC 4 device. A total of 254 IEC
addresses are available for each IEC bus.

(@)
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IEC communicati ch
ithin an communication branch the users communicate on the basis of the IEC60-870-5-103 protocol via

IEC61850

Waérldwide communication standard for communication in substations. This standard allows devices from dif-
ferent manufacturers to interoperate on the station bus. Data transfer is accomplished through an Ethernet net-
work.
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Initialization string

within the framework of modem initialization. The commands can, for example, force specific settings for th

modem. O

Inter relay communication

An initialization string comprises a range of modem-specific commands. These are transmitted to the mode;O

— IRC combination @
IRC combination %
Inter Relay Communication, IRC, is used for directly exchanging process information eMmSIPROTEC 4
devices. You require an object of type IRC combination to configure an Inter Relay C tion. Each user
5 ct. The type and

of the combination and all the necessary communication parameters are defined ifijthi
scope of the information exchanged among the users is also stored in this obj

IRIG-B Q

Time signal code of the Inter-Range Instrumentation Group

IS
Internal single-point indication — Single-point indication \

IS F K
Internal indication fleeting — Fleeting indication, — %int indication

The ISO 9000 ff range of standards define a s used to ensure the quality of a product from the devel-

opment to the manufacturing. @
Link address
L 4
The link address gives the ad \ 3/V2 device.

List view \

The right pane of the p@indow displays the names and icons of objects which represent the contents of
a container selecte view. Because they are displayed in the form of a list, this area is called the list

ISO 9001

view.
LV \

Limit val
LvU

L 4
it value, user-defined

Mast

Masters may send data to other users and request data from other users. DIGSI operates as a master.
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Metered value

pulses) is determined for a period, usually as an integrated value. In power supply companies the ele

Metered values are a processing function with which the total number of discrete similar events (cou
work is usually recorded as a metered value (energy purchase/supply, energy transportation). O

MLFB

MLFB is the acronym of "MaschinenLesbare FabrikateBezeichnung" (machine-readable product@esignation).
It is equivalent to the order number. The type and version of a SIPROTEC 4 device oded in the order

number. \
Modem connection
This object type contains information on both partners of a modem conne@ I modem and the remote

modem.

Modem profile

A modem profile consists of the name of the profile, a modem driv; may also comprise several initializa-
tion commands and a user address. You can create seve 0 files for one physical modem. To do so
you need to link various initialization commands or user a 0 a modem driver and its properties and

save them under different names.

Modems

Modem profiles for a modem connection are @is object type.

MV
Measured value \

MVMV
Metered value which is for ro measured value
O
MVT \
Measured value vm&

Measured @ 2, tiser-defined

Navigation

Obje ¢
Each element of a project structure is called an object in DIGSI.
SIPROTEC, 7SJ61, Manual 445

C53000-G1140-C210-1, Release date 02.2008



Glossary

Object properties

can also have specific properties.

Off-line 0

In offline mode a link with the SIPROTEC 4 device is not necessary. You work with data which are stored in
files. @

Ol_F \%
Output indication fleeting — Transient information @

On-line

Each object has properties. These might be general properties that are common to several objects. An objecO

When working in online mode, there is a physical link to a SIPROTEC 4 devi Qn be implemented in
various ways. This link can be implemented as a direct connection, as a modem conpnection or as a PROFIBUS
FMS connection.

ouT
Output indication

Parameter set
The parameter set is the set of all parameters that cal or a SIPROTEC 4 device.

Phone book
User addresses for a modem connection%\d in this object type.

PMV @
Pulse metered value
L 4 \
Devices featuring a proce &n‘ace can communicate directly with the SICAM HV modules. The process
bus interface is equipp itl thernet module.

Process bus

PROFIBUS

PROcess FIM@ German process and field bus standard, as specified in the standard EN 50170,
F

Volume R . It defines the functional, electrical, and mechanical properties for a bit-serial field bus.
PROFIBUS Address

Within a PROFIBUS network a unique PROFIBUS address has to be assigned to each SIPROTEC 4 device.
A total of 264 PROFIBUS addresses are available for each PROFIBUS network.

Projec
ntent-wise, a project is the image of a real power supply system. Graphically, a project is represented by a
number of objects which are integrated in a hierarchical structure. Physically, a project consists of a series of
folders and files containing project data.
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Protection devices

All devices with a protective function and no control display. O

Reorganizing

Frequent addition and deletion of objects creates memory areas that can no longer be used. By cle gup
projects, you can release these memory areas. However, a clean up also reassigns the VD addresses. As a
consequence, all SIPROTEC 4 devices need to be reinitialized. Y 4

Relay data Interchange format by Omicron. &

RIO file

RSxxx-interface

Serial interfaces RS232, RS422/485

SCADA Interface

Rear serial interface on the devices for connecting to a ¢ I'sy. @ via IEC or PROFIBUS.

Service port

Rear serial interface on the devices for connecting | example, via modem).

Setting parameters

General term for all adjustments mad d . Parameterization jobs are executed by means of DIGSI

or, in some cases, directly on the de

sl \
— Single point indication @
SLF * \Q

— Single-point in(@ g — Transient information, — Single-point indication

SICAM SAS g : 1
Modular su i mation system based on the substation controller - SICAM SC and the SICAM WinCC
operator ¢ d monitoring system.

SICAM SC \
S tioft C

ontroller. Modularly substation control system, based on the SIMATIC M7 automation system.

SICAM WinCC‘

The SICAM WiInCC operator control and monitoring system displays the condition of your network graphically,
visualizes alarms and indications, archives the network data, allows to intervene manually in the process and
manages the system rights of the individual employee.
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Single command

Single commands are process outputs which indicate 2 process states (for example, ON/OFF) at one outpuO

Single point indication

Single indications are items of process information which indicate 2 process states (for example, ON/OF
one output.

SIPROTEC

4
The registered trademark SIPROTEC is used for devices implemented on system bas¢\®
SIPROTEC 4 device @

This object type represents a real SIPROTEC 4 device with all the setting values,and precess data it contains.

SIPROTEC 4 variant Q
This object type represents a variant of an object of type SIPROTEC 4{deyice e device data of this variant

may well differ from the device data of the source object. Howev s derived from the source object
have the same VD address as the source object. For this reason, ays correspond to the same real

SIPROTEC 4 device as the source object. Objects of type T ariant have a variety of uses, such
as documenting different operating states when entering %r tings of a SIPROTEC 4 device.
Slave K
A slave may only exchange data with a master after/beij mpted to do so by the master. SIPROTEC 4
devices operate as slaves.
Time stamp \
Time stamp is the assignment of the re to%a process event.

Topological view . Q
DIGSI Manager always displa in the topological view. This shows the hierarchical structure of a

project with all available objeets.

X

Transformer Tap Indication ‘ : !
Transformer tap indieatiomisf@ processing function on the DI by means of which the tap of the transformer tap
changer can be d g-‘ ogether in parallel and processed further.

Transient informati

A transie tion is a brief transient — single-point indication at which only the coming of the process
signal is detected and processed immediately.
Tree view ¢
eft pane of the project window displays the names and symbols of all containers of a project in the form
a folder tree. This area is called the tree view.
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Glossary

- Transformer Tap Indication O

User address

TxTap

A user address comprises the name of the station, the national code, the area code and the user-spe phone

number.
L 4
Users %‘
DIGSI V4.6 and higher allows up to 32 compatible SIPROTEC 4 devices to comrM each otherin an
inter-relay communication network. The individual participating devices are cam
VD
A VD (Virtual Device) includes all communication objects and their proper d states that are used by a
communication user through services. A VD can be a physical device, a ule of a device or a software
module.
VD address
The VD address is assigned automatically by DIGSI erylt exists only once in the entire project and thus
serves to identify unambiguously a real SIPROTEC 4 ice. The VD address assigned by DIGSI Manager
must be transferred to the SIPROTEC 4 device in to allow communication with DIGSI Device Editor.
VFD
tion objects and their properties and states that are used
VI
Value Indication @
L 4 \< ’
L 4
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General tripping 212

Ground Fault 85, 86
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