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Preface

Purpose of this
Manual

Target Audience

Prerequisites

Applicability of this
Manual

This manual generally describes the management, configurationgparameterization,
operation, mounting and commissioning of a SIPROTEC deViee.

Please refer to the device manuals for further details on ghe/fumctionality of your
device, on the individual parameters and on the display striucture of the plant data.

System designers, protection engineers, commissi@ningséngineers, personnel
concerned with adjustment, checking, and servi€e of'selective protective equipment,
automatic and control facilities, and personnel.of electrical facilities and power plants.

Basic knowledge of Windows is assumeah

This manual applies to SIPROTECY devicés as from system firmware Version 4.0 and
DIGSI from V4.3. It also describesthe integration of SIPROTEC® V2 / V3 devices into
organization and managements

QN

Details regarding confermity

This product complies with the directive of the Council of the European Communities
on the approximation‘efithe laws of the Member States relating to electromagnetic
compatibility (EMC Ceuncil Directive 89/336/EEC) and concerning electrical
equipment for use within specified voltage limits (Low-voltage directive 73/23 EEC).

This conformity is the result of a test conducted by Siemens AG in accordance with
Article 10 of the directive in agreement with the generic standards EN 50081 and
EN 50082 forthe EMC directive, and with the standard EN 60255-6 for the low-
voltagg directive.

The devicais designed in accordance with the international standards of IEC 255 and
theé"German standards DIN 57 435 part 303 (corresponding to VDE 0435 part 303).

Hotline

Training Courses

Phone ++ 49 (0) 18 05 24 70 00
Fax ++ 49 (0) 18 05 24 70 00
e-Mail services@ptd.siemens.de

Individual course offerings may be found in our Training Catalogue, or questions may
be directed to our training center in Nuremberg or in the Internet under

www.ptd-training.de

SIPROTEC System Description
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Instructions and
Warnings

The warnings and notes contained in this manual serve for your own safety and for an
appropriate lifetime of the device. Please observe them!

The following indicators and standard definitions are used:

DANGER

means that fatality, serious injury or extensive material damage will result if the
corresponding precautionary measures are not taken.

Warning
means that death, severe personal injury, or considerable equipment damage will
occur if safety precautions are disregarded.

Caution

means that minor injury or material damage may result if the carrespending
precautionary measures are not taken. This particularly applies to damage on or in the
device itself and consequential damage thereof.

Note
is an important piece of information regarding the product oithe part of the manual
that deserves special attention.

Warning!

Hazardous voltages are present in this eleetricakequipment during operation. Severe
personal injury or property damage camfesultif the device is not handled properly.

Only qualified personnel should worken and‘in the vicinity of this equipment. It must
be thoroughly familiar with all warnings and safety notices of this manual as well as
with the applicable safety regulations.

The successful and safe gperation oftthis device is dependent on proper handling,
installation, operation, and'maintenance by qualified personnel under observance of
all warnings and hints cohtained. in this manual.

In particular the generafinstallation and safety regulations for working in power current
installations (for examplg, ANSI, IEC, EN, DIN, or other national and international
regulations) must e “obsefved. Failure to observe these precautions can result in
fatality, persomal injury, Jor extensive material damage.

QUALIFIED PERSONNEL

Prerequisitestegproper and safe operation of this product are proper transport, proper
storage, setdp, installation, operation, and maintenance of the product, as well as
careful operation and servicing of the device within the scope of the warnings and
instruetians of this manual.

Ohyls trained and authorized to energize, de-energize, clear, ground and tag circuits
and equipment in accordance with established safety practices.

Qf Training and instruction (or other qualification) for switching, grounding, and
designating devices and systems.

Q Is trained in rendering first aid.

SIPROTEC System Description
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The following symbols are used in drawings:

F#

F#

Parameter address
\ Parameter name

I _On \
Offj

Parameter conditions

In general the switch characters in accor

are used extensively, or can be d\

r— o
> I
L
>1
—
—q
L 4

&
O
¥

L 4
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device-internal logical input signal

OO

device-internal (logical) output signal

internal input signal of an analogue quantity

external binary input signal with function number, FNo.
(Binary input, Input annunciation)

external binary output signal with function b o.

(Annunciation of the device) @

example of a parameter switch F N with address 1234 and

and the possible settings Or@

with IEC 60617-12 and IEC 60617-13
them.

@ Input signal of an analog quantity

OR-logic of input values

AND-logic of input values

ion of the signal
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Phx
X
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X
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Exclusive OR (non-equivalence): Output active if O

only one of the inputs is active 0

Coincidence: Output active if both inputs

are active in cumulation
al

L 4

Dynamic input signals @
Formation of an analog odtput s
from several analog in i

Limit stage %ar address and

parameter na

Ti '%ment (pick-up delay) with parameter
3%3 d parameter name

_M_ \Ziming element (resetting time delay)

Edge-triggered timing element with the action time T

Static memory (RS-flipflop) with Set
Input (S), Reset Input (R), Output (Q)
and negated output (Q)
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System Overview 1)
L 4
This chapter provides an overview of the family of SI O% devices
and their integration into the control systems. It also ri the
theoretical procedures for setting the device para for
performing general operations.

Contents 1.1  General 0

2
1.2 Communication 3
1.3  Operator Interface 7
1.4  Setting Parameters 9
1.5  Control Operations 13

L 4 \< ’

4
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System Overview

1.1

General

O

The SIPROTEC® 4 family is an innovative product series of numerical 0
protective and control devices with open communication interfaces for

remote control and remote parameter settings, ergonomically designed

user interface and highly flexible functionality. &

The devices utilize numerical measuring techniques. Complet
numerical signal processing offers high measurement ac C

long-term consistency as well as the reliable handling of h ics and
transients. Digital filter techniques and dynamic stabilizati easured
values endure the highest degree of security in determi

protective responses. Device errors are recognized an icated rapidly

by integrated self-monitoring routines. Failure of pr tion"during a
network fault is therefore almost entirely excluded.

You may choose devices with separate protecti nd process control
functions, or select a solution that impIeme@ equirements on the

field level.

The following solutions are available:
QO Protective and control functi

O Protective devices that provi
breaker of the feeder throu

pability of controlling the circuit
e communication interface,

0 Devices with combined features that, in addition to protective devices,
offer on-site oper for eral switching devices and that provide
ons.

extensive contr

N
>
$

L 4

Q
o
&

L 4
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1.2 Communication

O

SIPROTEC® 4 devices completely fulfil the requirements of modero
communication technology. They dispose of interfaces that allow for
integration into higher-level control centres comfortable parameter
settings and operation via an on-site PC or via a modem connectiap.

SIPROTEC® 4 devices support the widespread, internati ccepted
open communication standards:

PROFIBUS FMS &

PROFIBUS DP
IEC 60870-5-103 0
DNP 3.00 Level 2

MODBUS ASCII/RTU

Ethernet connection accordi: to@GSO

0

i Note:
Please refer to the device ma for further details on the
communication standakds ilable in your SIPROTEC® device.

N
S

L 4

N
&
&

L 4

SIPROTEC 4 System Description 3
E50417-H1176-C151-A8



System Overview

Operator Monitoring and Control To Network Control Centers
SICAM® winCC IEC 60870-5-101

O

F, GPS

Time syn ation

DIGSI® 4

SICAM® SC &

IEC %03

PROFIBUS FMS

LSA2182 eps

= i i ]

LSA2252 eps

18

<
Fig. 1-1 Integration of field device station control system - example

Int ove sample configuration the data transmitted from the field
the monitoring direction can be processed in the station

| station SICAM® WinCC and passed via the remote control
rface to the higher-level control center.

Inthe command direction equally flexible processing is possible, that is
switching operations can be initiated both from the network control center
as well as from the monitoring and control unit of the station control
system.

4 SIPROTEC 4 System Description
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Note:

All the SIPROTEC® 4 devices also operate with a star coupler. Thus, for
simple applications, you can retrieve all the information from your offi

or while on the road.

devices in PLC-based process control systems (for exa
S5/S7). The DNP 3.00 and MODBUS ASCII/RTU p%

the inclusion in a wide range of control systems o%

The PROFIBUS DP protocol facilitates the inclusion of Sl OTEC% 4
1!95

1.2.1 Time Synchronization 0

Time tracking in your SIPROTEC® 4 de\@] be implemented by

using:
a DCF77 Radio Receiver (time Signa Braunschweig),

O IRIG B Radio Receiver al'from the global positioni
satellite (GPS) syste

O Messages from a sys
center),

-specific synchronizer box,

0 Radio clock usin@
Q Minute an ry input,
0

MATIC

o allow
nufacturers.

ng

ce (for example from a control

The time sy tion possibilities depend the respective protocol
and are |i in‘the table Protocol-Dependent Functions in the
appendi evice manuals.

The para rs are set exclusively by means of the parameter setting

m\ DIGSI® 4.

SIPROTEC 4 System Description
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1.2.2

Serial Interfaces

Devices of the SIPROTEC® 4 family can be equipped with further
external interfaces in addition to an interface for time synchronization.

a

The device is connected to higher-level control centers via the
system interface. The following protocols are available depending
on the device type and design:

IEC 60870-5-103

PROFIBUS FMS

PROFIBUS DP

DNP 3.00 Level 2

MODBUS ASCII/RTU

Ethernet connection according to IEC 61850

A radio clock is connected via the time cohtrolNinterface (see
Section 1.2.1).

Connect the remote diagnostic facility, for example DIGSI® 4, via
modem and/or star coupler, to thesservice interface. All the DIGSI® 4
operations are possible via this,interface.

The operator interface on the froenkof the device is used for on-site
connection of a PC on which'RIGSI® 4 is installed. Via this interface
the parameter settings of the,device can, for example, be loaded and
all operations which.are'possible with DIGSI® 4 can be carried out, for
example readingdout fault Ye€ords or operational indications.

Depending ongthe'dévice model additional interfaces for specific
applications arenavailable, for example for differential protection
applications grinter‘Relay Communication of the field level.

In the dialog box@s of the DIGSI® 4 parameter setting of interfaces you
can specify the,settings, for example, for

a

a

Transmission protocols and

Transmission speeds.

Note:

The system interface can be equipped with different modules for
connection to other devices, for example via optical fibres, RS485- or
RS 232 interface.

SIPROTEC 4 System Description
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1.3 Operator Interface

O

Your SIPROTEC® device can be operated via 0
Q The control panel on the front of the device or

0 The DIGSI® 4 user interface of your PC which is connected on-site to

the operator interface of the device or via modem an rvice
interface. \
1.3.1 Operator Control Panels (b
The operator control panel of the SIPR Qees, which is

(o))
all on-site control

ergonomically designed and easy to re
parameter settings to be
perations to be displayed.

operations to be carried out, individual.de
effected and all the information require
The operator control panels of the'devices contain either a graphical or

a 4-line display, depending,on the,specific device type.

SIPROTEC

7SA632

@ RUN (@ ERROR

Schlossplatz

—

9 |

SIPROTEC
7SA522

@ RUN (@ ERROR

SIEMENS SIPROTEC|
@RUN @ERROR  75361/62
MAIN MENU 01/05
BAnnunciation 1 -
Measured values 2 =/

. e 000G ®@

® Device OFF . . =l
@ Pickup L1

@ Pickup L2

o) A
@ Pickup L3
. values @ Pickup E
t ® Fault
dication  [JES] @

- [=]
Indications =k}

Meas. valuegii =gl
Fault
Indications [l

. @0 OO0 O®®

n
N

L 4

.1-2 SIPROTEC® 4 devices, operator control panel, examples
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1.3.2 DIGSI4

Operator Guidance

Configuration
Matrix

Passwords

Commissioning
Aids

Help System

devices via your PC.

DIGSI® 4 is used to set parameters and operate your SIPROTEC® OO

DIGSI® 4 uses the Window technique common for PC applications for e

the operator guidance. You are therefore in a familiar system
environment. @

During configuration and operation interventions only the N
relevant to the specific device are offered on the user in

Entering parameter settings for SIPROTEC® devices i anks to
many types of assistance such as context menus, drop- n lists for the
selection of available options, specification of the i for the entry of

numerical values or tooltips.

The items of information are interlinked by f a matrix which

presents the items of information of yo n easy-to-read manner
thanks to individual settings and filter fu . This means that you can
have specific information section which you require for partial

parameter setting. \

Access authorization by me sswords protects the individual
tasks, such as setting para%executing control commands or tests
; \A

nauthorized access.

DIGSI® 4 facilitate&co issioning by means of tests functions for
switching devic e of the inputs and outputs or measured-value
simulation.

The hélp @xplains the individual functions and parameters, thus
provid@lonal support.

SIPROTEC 4 System Description
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1.4 Setting Parameters

O

The SIPROTEC® 4 devices are supplied with default parameter set@
and are thus ready-to-operate.

The DIGSI® 4 system component offers you a user-oriented interface
and logically consistent operator guidance for the individual parameter
setting and configuration of your field devices.

DIGSI® 4 is installed on a normal personal computM' , for

example, connected to the operating interface on t f the device.
The parameters are set offline. The generated then
downloaded locally via the operating interface ofgremotely via modem
and the service interface of the SIPROTE deyvice.

During online mode changes to the configure rameters are protected
by password.

@)TEC(@ 4 device consists of:
O Overall protection and c
a Determination of the fm cope,
a Configuration of the »% n,
|

able logic functions (CFC).

The parameter setting procedu

0 General

n) SettingN

a Settings process control functions.

n r@hange individual function parameters, such as protective
% uring operation, you can do this either via DIGSI® 4 or the
%ﬁl r control panel of your SIPROTEC® 4 device in the Settings
ode.

ou can control other parameter setting functions such as configuration,
nctional scope or the interface definition via the operator control panel,

Q0 Definition of the
O Function S(QN
e

it
otective functions,

however not change them.

\@ Online changes of the individual parameters are protected by a
% password.

SIPROTEC 4 System Description 9
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1.4.1 Functional Scope

different functional scope. When ordering your device you already carry
out a preselection of the functions which you specify more precisely with

The individual devices SIPROTEC® 4 device family are available with OO

DIGSI® 4.
4
Instanceable Some protective functions are found several times in a device, t
Functions their parameters easily and flexibly, several instances of t e%s
are available which can be selected with a mouse click (fN fer
to the Online Help of DIGSI® 4).

Settings Groups See Chapter 5.4. 0

1.4.2 Configuration

In the Configuration setting step you rix to specify how your
individual items of information ar i o the inputs and outputs.

Configuration is carried out by n&
1.4.3 Programmable Logic CFC (b

The DIGSI® 4 CF am is used to create logic operations in
graphical form, s a erlock conditions or limit monitoring of

measured value
Device-specific@nctions are in part implemented in the basic
n

parameter the factory.

Generﬁ ks (AND, OR, NAND, etc.) and the analog blocks
create ially for the requirements of process control engineering (for
ex PER_SETPOINT, LOWER_SETPOINT, etc.) can be used to
own logic operations.

e blacks are interconnected to CFC programs which, for example,

Perform plant-specific checks,

\@Generate indications when measured values approach a critical

range or

O Form group messages for transfer to higher-level control centers.

10 SIPROTEC 4 System Description
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1.44 Power System Data

Your plant-specific parameters are specified in the dialog box duringfthe :
parameter setting process. The power system data include

Q System data such as frequency, voltage, etc.

O Data of the main current transformers and voltage transformersy

0 Data of the circuit-breaker in the feeder.

Some SIPROTEC® 4 devices do not have all these\@. 6MD66
has only the nominal frequency. @

Individual power system data are part of the yari settings groups
which can be switched over during operation i ntext of the settings

group changeover. They include, for exa
Q Primary rated operating voltage
Q Primary rated operating current

Q Characteristic data of the prot object

1.45 Settings Groups K\'

The settings of the C® 4 devices can be divided into up to four

i iguration Settings groups A to D. This provides you
with the co @ possibility of switching over to different parameter
ice depending on the switching state of the system.

settings f de
These setti saved and can be switched over during operation by
means o 4, at the operator control panel of the device, via binary
input Vi serial system interface.
L £ \( ’

[ ) :

l ings that are used in common by all the protective functions of a

ettings group are saved under Power System Data 2.

\Q ; Some SIPROTEC 4 devices (e.g. 6MD63, 6MD66 and 6MD665) have no

settings groups.

SIPROTEC 4 System Description 11
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1.4.6 Passwords

against unintended changes to the device or unauthorized operations
from the device.

You can assign passwords in order to protect your SIPROTEC® device OO

The following access authorizations are preset at the factory:

Switching/tagging/updating (Password No. 1)

L 4
Unlocked switching (Password No. 2) \%

Test and diagnostics (Password No. 4)

Hardware test menus (Password No. 6) @
Single parameters (Password No. 5)

Parameter set (Password No. 7)

Web Monitor O Access authorization "Full access" (only, QOTEC B&B)
or OTEC B&B)

0O 0 0 0 0 O

O Access authorization "Changes" (

Q Access authorization "Read o

The password is requested for responding function at operations
with DIGSI® 4 or at the operatofi¢ontrol panel of the SIPROTEC® device.

Password protection agai
online operation. The

until the settings are .@
DIGSI® 4 offline

(0]6
In order to de—acN password you have to know it!

Note:

L £
e Pa s are numbers with a length of up to 8 digits.
ivery all passwords are set by default to 000000. The
a ds for the Web Monitor are an exception: Here the default
setting is 000002 for "Full access", 000001 for "Changes" and 000000
Read only".

authorized access is only active during
for changing settings are not activated

For Web Monitor access the following settings apply:

(]
\@Operator interface Read only
% Service interface Read only

System interface No access
You have to change these settings to get access to the SIPROTEC
device.
L 4
12 SIPROTEC 4 System Description
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o Note:

l If you have forgotten your password for changing a parameter set, a O
temporary password can be obtained from our hotline. This can be
to define a new user password for this function. @
Our hotline requires the registration number of your DIGSI® 4 softw
package!

L 4
1.5 Control Operations %
The SIPROTEC® 4 device family offers various @s of obtaining
an overview of the current operating state of youmplantor to carry out
control interventions. You have access via
a Control centers (remote)
Q The operator control panel (local)
0 The DIGSI® 4 user interfac c@xote)

Control Center If the device is included in enter system, information can be
transferred to the control emyvia a connection to the system
interface of the SIPROT is furthermore possible to trigger

commands remotely fro e control system via messages.

SIPROTEC® 4 devi%ﬁe connected to
a High-level Ic rs or

a Stationco devices, for example SICAM SC.

TEC® 4 device offers you the possibility of reading out

Operator Control Locally t
i f controlling via the operator control panel of the device.

Panel infor

DIGSI® 4 | t to read out information via the DIGSI® 4 user interface,
onnect your PC locally to the operator interface of the device or

ommunicate in on-line mode via the modem and service interface

with your SIPROTEC® 4 device.

SIPROTEC 4 System Description 13
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System Overview

1.5.1 Indications

determined by setting the functional scope.

The scope of the indications of the SIPROTEC® 4 device is also OO

The indications are displayed via DIGSI® 4 or via the operator control
panel of the device, where DIGSI® 4 has the indication groups:

a

a

a
a
a

The device display differentiates,b, e
Event Log K

Event Log (operational indications), ¢
Indications independent network faults, for example indication
switching operations or monitoring functions

Trip Log (fault indications), &

for example indications at short circuits, etc.
Sensitive Ground Fault Log,

(at devices with earth-fault indication)
General interrogation,

Display of present state messages

Spontaneous Annunciation,
Continuous display of important de
faults or switching operations, etc.

ions, for example after

Trip Log K
Sensitive Ground E It@

Spontaneous tion
Automatically&ed fault indications after general device pickup

1.5.2 Measured Values @

an
de

N

a

a

L 4

ayed'via DIGSI® 4 or via the operator control panel of the
example:

The d& asured values are divided into the following categories

Primary values, calculated from the measured secondary values in
rdance with the set converter data and nominal values

Secondary values, measured values
Percentage values, related to the set nominal values
Further values which are calculated by the device

Statistic values, for example switching operations of the circuit-
breaker

SIPROTEC 4 System Description
E50417-H1176-C151-A8



Control Operations

1.5.3 Fault Records

The SIPROTEC® 4 devices record a configurable number of meas
values and indications at operating faults.

These fault data are read out of the device memory by DIGSI® 4 an
saved as fault value records in standardized COMTRADE format.

The SIGRA 4 system components provide comfortable possibilitiegof
evaluating these fault value records graphically.

additional values from the recorded values, for ex \edances,

and presents the measured and calculated value

SIGRA 4 calculates

Q Time signal diagrams,

Q Vector diagrams,

a Circle diagrams and the

QO Harmonic views.

4% SIGRA 4 - line 1.CFG
File Edit Insett “iew Dptions ‘Window Help

IL3/A
20
104
0o+ { t t t t

Start i l
Trip | I

T T T
-0,0 -008 006 0,04 -002 000 04

X%,

UL2E

—
E3 Circle Diagrams - line 1.CFG: 01.06.99 1b.10-92.0n

econdary’

UL1EMN

45
30
15

| =l :|
27,2%
12,21 181% apw  B2w  T8% 0% o BT% L B1%
725 one 383355 1 274275

DC a0 100 150 200 250 300 350 400 450 LI
=[Ol ]
B Cursor 1:48.0 ms
Measurir igr [ Instartaneo “alug Phaze Real Imag oo 1 Harmon 2 Harmaon. &
IL1 417 A& 263 A 204 A -428° 1,50 & -1,38 A 12 A 2,0 4 10 4
L2 i 1,00 & 100 & 20z 0,50 & 086 A 0,005 A 10 A 0,003 A o
ad 1o

b 4

|Far Help, press

Fig. 1-3. SIGRA 4 Fault record evaluation, example
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System Overview

1.5.4 Controlling / Substituting Equipment

Controlling

Update

Set Status

16

The manifold application possibilities of the SIPROTEC® 4 devices also
require a flexible concept for command processing.

In addition to different means of outputting the command via the operator
control field or via a message of a higher-level control center the
DIGSI® 4 CFC graphical configuration system offers you the possibility
of linking items of information and deriving a command output fromsthe
result of logic operations. These results of logic operations are,configured
to the outputs of the device and processed in accordance with'the
parameter setting.

Command outputs are subject to interlocking checkSwhichfyou can
also configure individually with DIGSI® 4 CFC. Standard interlocks, such
as switchgear interlocking or feeder earthed, are partialiydncluded in the
supplied basic parameter settings.

The command output time, feedback monitgfifig, time, etc. are specified
in the context of the parameter settingfunction.

All the switching operations are logged in,the,message lists with the date
and time.

Switching operations may only befcarried out by authorized personnel
and are therefore protected by passwaoyds!

If the transmission of the swit¢h pesition indications is interrupted, you
can set the switchingfstate ofiyour switching means manually via the
operator control pafiel toithe current switching state by means of the
Update function.4EhisSwitching state is taken into consideration during
an interlocking checCkyandtat automatically triggered switching
operations.

During,commissioning it can be advisable to interrupt the information
exchangébetween the switch and device briefly without having to
disconnect the connection physically. This function of the device, Set
statds, isyactivated by means of the operator control panel.

SIPROTEC 4 System Description
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1.5.5 Setting Taggings

taggings.

To this purpose a new internal single-point indication can be defined
user-specifically which represents the plant state, for example earthed.
This internal single-point indication can then be taken into consideration
in the interlocking checks which you configure individual ith CFC.
Taggings are configured like devices.

In order to identify unusual operational statuses in your plant you ca®:

i Note:
Please refer to the device manuals for furt on the functionality
of your device, on the individual parameters a n the display structure
of the plant data.

: &

SIPROTEC 4 System Description 17
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The SIPROTEC® Devices

2.1 Operator Control Fields of the Devices

O

Depending on their functionality SIPROTEC® devices are equipped with 0
an operator control panel with

Q 4-line display or
play *

O Graphical display.

Depending on the device type the indication and control e iffer

on some points. For example, switching operations which arejprotected
ase of
different

by keyswitches can be triggered via the control display.in t
devices with graphical display. The devices are eq@l
i

numbers of LEDs in order to display selectable information via LEDs.

2.1.1 Operator Control Panel with 4-line Displa @

13)

)

-
‘W

EEEE
L]

-

1

Eventlog |4

u

Meas. values

Fault Recor
Indication
) I

E

N .

13)9) 6) 13)

L 5)

—

=
L

Fig. 2-1 Example of front view, housing size 1/3

The meaning of the indication and control elements is described in the
subsequent chapters.

20 SIPROTEC 4 System Description
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Operator Control Fields of the Devices

2.1.2 Operator Control Panel with Graphical Display

13)

12) [@ron  @error] SIPEg;l;EC
= N @F
‘®‘ Schlossplatz 1) ’
‘@
- _T_ i
\@\
. X
1) 42 |
‘®‘\
‘® 21kV 10004
- —C
‘®
®
: 3
Earth feeder with F4

7 |

19
10) _ l CTRL

O Local’z?l::'x\‘—‘!
%) )
Inlerlo(c)kin OFF /‘/l///:'“‘
) = ©)) 6)
| Normal |
13) 13)
Fig. 2-2 Example of% housing size /,
Indication Q LCDindi ield (2)
Elements For thedi f process and device information as a control display
orasa various lists.
Informati hich is often displayed is the position of the switching
devi ther process elements, measured values, metered

valuesgbinary information on the state of the bay and of the device,
ctive information, general indications and alarms.

é (11)

eely configurable LED for displaying any process or device

O\formation. In the front panel there is a labelling strip for the user-

specific labelling next to the LED.
@ O Operating state indications (12) "RUN" and "ERROR"

Keyswitches a Keyswitches (8)
Keyswitches ensure rapid and secure access to switchover functions
between local and remote control and locked and unlocked
operation.

SIPROTEC 4 System Description 21
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The SIPROTEC® Devices

Operator Interface Q 9-pin Dsubminiature female connector (9)
The female connector is used to connect a PC which operates the
SIPROTEC® device via DIGSI® 4

Front Panel a Cover for the screws which fasten the front panel (13) 0
Fixture

L 4
2.1.3 Keys of the Operator Control Panels \%

Depending on the version of your SIPROTEC® device the @ rator

control panel has the following keys: :
Table 2-1 Keys at the operator control panel of a ® device

Key Function/ I
MENU key used to open t in u()
MENU
Paging key for navigatingyingthe menus or in the control display
v ©)
Pagi r navigating in the menus or in the control display
A
for navigating in the menus or in the control display
<
L 4
aging key for navigating in the menus or in the control display
\ Q
O Paging key for navigating in the menus or in the control display
\ v 3)
Paging key for navigating in the menus or in the control display
7Y 3
¢ o
Confirm inputs (4)
ENTER
22 SIPROTEC 4 System Description
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Operator Control Fields of the Devices

Table 2-1 Keys at the operator control panel of a SIPROTEC® device

Key Function/Meaning

Reject entries, jump back (4)

?

Numerical keys 0 to 9, full stop and sign for en umerical
0 values (5) \

Function keys F1 to F4 (6)

Function keys allow you to rapidly an carry out actions
which are carried out often.
They can be programmed fre
In the front panel there is a |
labelling next to the keys.
jumps to a certain positioh i
3 of the keys have et assignment used to display
the following lists:
F1 Operationalindi
F2 Operational
F3 Fault ind%
Display x

trol display (7)

rip for the user-specific
plications for them include

he last fault record

CTRL

of the LEDs
LED setting the LED memory and binary outputs (10)

‘ ’ ON key for controlling the process (4)

OFF key for controlling the process (4)

®

\ Note:
The operations at the operator control panel of the device are described

in Chapter 3.3 and Chapter 6.

SIPROTEC 4 System Description 23
E50417-H1176-C151-A8



The SIPROTEC® Devices

2.2

221

24

Device Types for Panel Flush Mounting and Cubicle Flush

Mounting

Housing

SIPROTEC® devices for panel flush mounting and cubicle flush
mounting are closed devices in a 7XP20 housing. They are available in
three housing sizes:

0 Y3 of 19 inch with 4-line display
] 1/2 of 19 inch with 4-line display or graphical display
] 1/1 of 19 inch with 4-line display or graphical display

Various termination systems are possible depending onthevariant
ordered.

The housing consists of a tube withwa,device-specific rear plate and a
front panel. Guiding mats are meunted,inside the tubular housing on the
top and the bottom. The modules'age mounted on these mats. Each
guiding mat has visible numbesing from 1 to 42 to indicate the module
slots. The modules are intergenneeted and connected with the front
panel by means of ribbon ¢ablesiwith connectors. The rear panel
screwed onto the tubulamhousing contains the terminal blocks required
for the connectionsfof the 'device.

The front panel can,be‘removed from the front.

e Firstremoveghéfouricovers in the corners and loosen the four screws
which are thenfvisible.

e Atthe hdusing size Y/, two further covers have to be removed
additignally. These are positioned at the top and bottom centre in the
front’panel frame. Also loosen the screws positioned under them.

Thelfronteover includes a membrane keyboard with the operating and
display‘elements necessary to operate the device. All lines of the
operating and display elements are grouped together by means of a
converter module in the front cover and routed through a connector to the
processor module (CPU).

There is one nameplate sticker each with the most important device data,
such as the auxiliary voltage, test voltages and order number (MLFB), on
the device top and the inside of the front panel.

The dimensioned drawings of your SIPROTEC® device are included in
the device manual.

SIPROTEC 4 System Description
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Device Types for Panel Flush Mounting and Cubicle Flush Mounting

2.2.2 Front and Rear View of the Device Variants

The indication and control elements are explained in Chapter 2.1.

The rear plate is shown in simplified form with an example of the s
terminal configuration.
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Fig. 2-4  4-line display, housing size 1/2, example for panel flush mounting and cubicle flush mounting
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- SIPROTEC
E@ RUN ® ERROE 7SA631
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\ Fault Record
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Fig. 2-7 Graphical display, housing size 1/2, exam or panel flush mounting and cubicle flush
mounting \

SIPROTEC

@ ERROR 7SA632

@®
®
®
®
®
®
®
®
®
®
®
®
®
®

Event Log F1
Meas. values [li=}

Fault Record .

Indication F3

Normal

ig. 2-8  Graphical display, housing size %/;, example for panel flush mounting and cubicle flush
mounting
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2.3

231

28

Device Types for Panel Surface Mounting

Housing

SIPROTEC® 4 devicesSIPROTEC for panel surface mounting are
closed devices in a 7XP20 housing. They are available in three housing
sizes:

0 Y3 of 19 inch with 4-line display
] 1/2 of 19 inch with 4-line display or graphical display
] 1/1 of 19 inch with 4-line display or graphical display

The device is installed in a surface-mounted housing.

SIPROTEC 4 devices for panel surface, mounting€ssentially differ from
devices for panel flush mounting by the,pesitioning of the two-tier
terminals for connecting the device. At devices for panel surface
mounting these are positioned so that they are accessible from the front
of the device (see Figure 2-9 to Rigure2:13).

The surface-mounted housing<€entains the wiring from the device-
specific rear plate to the termigals?

The front panel can begemoved from the front.

e Firstremove theffour govers in the corners and loosen the four screws
which are thenyvisible.

e At the housingsiz&¢/; two further covers have to be removed
additionally.fThese,are positioned at the top and bottom centre in the
front panelframe/Also loosen the screws positioned under them.

The framt caver includes a membrane keyboard with the operating and
display elements necessary to operate the device. All lines of the
opgerating andvdisplay elements are grouped together by means of a
convertermodule in the front cover and routed through a connector to the
processerrmodule (CPU).

There s one nameplate sticker each with the most important device data,
such as the auxiliary voltage, test voltages and order number (MLFB), on
the device top and the inside of the front panel.

The dimensioned drawings of your SIPROTEC® device are included in
the device manual.

SIPROTEC 4 System Description
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2.3.2 Front View of the Device Variants

The indication and control elements are explained in Chapter 2.1. O

O
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Fig. 2-13 Graphical display, housing size 1/1, exampl surface mounting without optical-fiber
connections
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Device Types with Detached Operator Control Panel

2.4 Device Types with Detached Operator Control Panel

SIPROTEC® devices SIPROTECwith detached operator control panel
are intended for installation in a low-voltage box. They consist of a devicé
in a 7XP20 housing in the housing size Y/, or 1/; (of 19 inch) for rear
installation and an operator control unit for installation in a mounting
panel.

The connection between the housing and the operdter control panel is
implemented by means of a cable set which is part of the'gperator control
panel (see Fig. 2-14 and 2-15).

Various termination systems are available depehding,en the variant
ordered.

2.4.1 Housing and Operating Unit

Housing

Operator Control
Panel

The housing consists of a tube with a‘device-specific rear plate and a
front panel without indicationtand*eentrol elements. Guiding mats are
mounted inside the tubulamhousing on the top and the bottom. The
modules are mounted onfthese,mats. Each guiding mat has visible
numbering from 1 to 42 tolindicate the module slots. The modules are
interconnected and ¢onnected with the front cover by means of ribbon
cables with conpectors{ The rear panel screwed onto the tubular housing
contains the términal ble€ks required for the connections of the device.

There is ong nameplate sticker each with the most important device data,
such as the auxiliary voltage, test voltages and order number (MLFB), on
the devicg'top,and the inside of the front panel.

The hgusing is’'mounted at the top and bottom by means of a bracket with
3 holés forthe housing size 1/, and 5 holes for the housing size 1/;.

The opérator control panel consists of a front cover and a housing. The
fronticover includes a membrane keyboard with the operating and display
eléments necessary to operate the device. In the housing, the cable for
connection with the device is connected to the membrane keyboard
through connectors.

Before mounting the operator control panel in the mounting panel, you
must first remove the four caps in the corners of the front cover. Mounting
is then possible using suitable screws in the elongated holes that then
become visible.

The indication and control elements are explained in Chapter 2.1.
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2.4.2 Views of Operator Control Unit and Devices - Variants

detached operator control panel, housing with plug-in terminals or screw
terminals and connecting cables in the housing sizes %/, and 1/;.

The following figures schematically show SIPROTEC 4 devices with OO
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Fig. 2-14 SIPROTEC 4 device with detached o rc ol panel, housing size 1/,, example
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5 SIPROTEC 4 device with detached operator control panel, housing size /;, example
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2.5 Device Type Surface-mounted Housing without Operator
Control Panel

The SIPROTEC 4 device without operator control panel is designed for
installation in a low-voltage box. It consists of a device in a 7XP20
housing in the housing size 1/2 or 1/1 (of 19 inch) for installation on‘a
mounting panel and a dongle cable.

Various termination systems are available depending‘en the/ariant
ordered.

2.5.1 Surface-mounted Housing and Dongle Cable

Housing

Dongle Cable

The housing consists of a tube with adevicesspecific rear plate and a
front panel without indication and contral elements. Guiding mats are
mounted inside the tubular housing,on'the top and the bottom. The
modules are mounted on these matsS:Each guiding mat has visible
numbering from 1 to 42 to indicate,the module slots. The modules are
interconnected and connéeted With the front cover by means of ribbon
cables with connectors. The rear panel screwed onto the tubular housing
contains the terminal bloeks required for the connections of the device.

There is a nameplatg sticker at the housing with the data which are
important for thesdevice, stich as the auxiliary voltage, test voltages and
order number/(MLEB).

The housing,is mounted at the top and bottom by means of a bracket with
3 holes for thethousing size /, and 5 holes for the housing size /.

The 245mm dengle cable partially replaces the function of the detached
gperator cantrol panel. The front operator interface of the device is
bréughtwedt of the device via the 68-pin connector and made accessible
at the'dongle cable via a 9-pin D-subminiature female connector (see
Figure 2-16 and 2-17). The device can be initialized and operated via
thisyfemale connector.

Information on installing the 9-pin D-subminiature female connector with
the supplied fixing parts in the switchgear panel or cubicle door can be
found in the device manual, Chapter Installation and Commissioning.
Please refer to the Technical Data in the appendix of the device manual
for information on the dimensions of the switchgear panel or cubicle door
section.
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Fig. 2-16 SIPROTEC 4 device, housing size 1/2 with dongle ple
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Fig. 2-17 SIPRO 4 device, housing size /; with dongle cable, example
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Connections with Screw Terminals - Panel Flush Mounting

2.6 Connections with Screw Terminals - Panel Flush Mounting

Connections with screw terminals are available in devices for
a Panel flush mounting and cubicle flush mounting and in

O Devices with detached operator control panel s

The following types of screw terminal are used for t\@ons:
a Connection modules for voltage connections

a Connection modules for current connectio @

The terminal screws are slot-head screws to

using a screwdriver. The head form of the
use with a simple flat screwdriver 6 x 1.

2.6.1 Connection Modules for Voltage Co %
There are two variants of ection modules for voltage
connections: K

ned and loosened
rews is designed for

O

i

L 2 \< ’
O 18-terminal 12-terminal

@ Fig. 2-18 Connection modules with screw terminals for voltage connections,
% rear view
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The following figure shows an example of allocation of an individual
screw terminal to its terminal number.

Connection

terminal 1

Connection terminal 2

Fig. 2-19 Assignment of the screw terminal to the connection n@ple
ith the

Ring and spade lugs can be used for connection. To compl
I

required insulating clearance, use insulated cable lugs,o herwise,
insulate the crimping zone by appropriate means (e@ ring with a

schrink-on sleeve).

The following data must be ensured: Q

Cable Lugs Diameter for bolts 4 mm;
Maximum outer diameter 10 mm;
For cross-sections of 1.0 mm? to corresponding to AWG 16 to
14.
Only use copper conductors!x
co

Cable lugs of series PIDG fro ectronics AMP Co.
are recommended, e.g.

Ring cable lug: PIDG 5-0
Spade lug: P. N 33-0

Direct Cable Solid or strandedx r with connector sleeve

mm? to 2.6 mm?, corresponding to AWG 20 to

Connection For cross-sectio
14.
The connection e f an individual cable must be plugged into the

terminal chamberin such a way that it is drawn in as the terminal screw

is tighte
Only use c er conductors!

Stripping Length &bles 9 mm to 10 mm.
Tightening @x 1.8 Nm.
Torque \

2

L 4
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Connections with Screw Terminals - Panel Flush Mounting

2.6.2 Connection Modules for Current Connections

connections:

There are two variants of the connection modules for current OO

SE O T
0 N0
@}@ ©§®

Od OF
0 N0 O
o B8 B8

El
[

©
®©

OF O
%

O
12-terminal 8-terminal

Fig. 2-20 Connection mod it ew terminals for current connections, rear

rs applies as is shown in Figure 2-19.

terminals to termi

The availab er of contacts is subdivided into 2-pole pairs. A pair
is always rom two adjacent contacts. The eight-pole current
block thereforey,contains four pairs.

Togethe% plug connector on the module end these pairs dispose

view x
For terminals of the % nnections, the same assignment of

i short-circuiter function which each short-circuit 2

of an g
neighbourihg conductive continuities when the module is withdrawn.
i igh voltages can occur at open secondary electric circuits

ﬂ%wdanger the operating personnel and the converter isolation.

the module is plugged in, the current path through the

Oxsurement inputs of the module is terminated with a low resistance.

he short circuit of the current path is automatically interrupted while the
module is being plugged in. This interruption does not occur until safe
contacting with the connector of the module side is guaranteed. This

\Z does not release you from your obligation to be careful handling current
transformer secondary circuits.
The short-circuiter of the current contacts is located in the terminal block

of the housing side, the confirmation pin in the connector of the module
side.
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Cable Lugs

Direct Cable
Connection

Stripping Length

Tightening
Torque

40

Ring and spade lugs can be used for connection. To comply with the

required insulating clearance, use insulated cable lugs only. Otherwise,

insulate the crimping zone by appropriate means (e.g. by covering with a Q
shrink-on sleeve).

The following data must be ensured:

Diameter for bolts 5 mm; L 4
Maximum outer diameter 12 mm;

For cross-sections of 2.6 mm? to 6.6 mm?, correspondingm\@to
10.

Only use copper conductors!

Cable lugs of series PIDG from Tyco Electronics A@

are recommended, e.g.
Ring lug: PIDG PN 130171-0

Spade lug: PIDG PN 326865-0 Q

Solid or stranded conductor with connector sl

For cross-sections of 2.6 mm? to 3.3 C ponding to AWG 14 to
12.

The connection end of an individ

terminal chamber in such a wayithat i
is tightened. S&

ust be plugged into the
rawn in as the terminal screw

Only use copper conductor
At solid cables 10 m @
Max. 2.7 Nm. \

SIPROTEC 4 System Description
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2.6.3 Short Circuit Links and Covering Caps

Short Circuit It is possible to group together several terminal points to form a funm:

Links unit. That is done using special links.

The short circuit links can connect two terminal points on the same side
of the terminal block. By connecting further links, you can loop thro%h to
further neighbouring terminal points. Make sure that the links are
connected on alternate sides. You can connect two short citeuit links, or
one link and one lug, or one single conductor to eal oint.

The links comply with requirements for protection ctric shock.
There are short circuit links for voltage and ¢ ctions (Figure

urren
2-21). 6

Link for

Link for \c
voltage connections urrent connections

Fig. 2-21 Short circuitdin oltage and current connections

of the short circuit links can be found in the Appendix
ual under Accessories.

The ordern

of your de
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Covering Caps

42

For terminal blocks with screw terminals, covering caps are available to

increase the protection of personnel against hazardous voltages (degree
of protection against access to dangerous parts) of the terminal module O
from the standard “back of the hand protection (IP1x)” to “finger

protection (IP2x)".

The covering caps provide an enclosure and safely cover all live parts.
They are simply snapped onto the terminal block. Make sure that all
screws of the block are screwed in first. The covering caps are simple to
remove using a 6x1 mm screwdriver.

There are two types of covering caps (Figure 2-22): \

L 4

)
[AMP] >PCGF<ED
|

4
fwe] Lroerd)

R
>

C73334-A1-C31-1]
[SIEMENS]
C73334-A1-C32-1]

U ==
Covering Covering cap for
18-terminal voltageimo 12-terminal voltage
and 12-terminal dule and 8-terminal current module
Fig. 2-22 C in s for connection modules
L 4
The or rs of the covering caps can be found in the Appendix of

your ice manual under Accessories.
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2.7 Connections with Screw Terminals - Panel Surface

Mounting

Terminals All the connections are taken to two-tier terminals which are located at
the top and bottom at the surface-mounted housing. .
The number of terminals depends on the housing size:
0 At housing size Y/5 there are 60 terminals,
0 At housing size Y/, there are 100 terminals and
0 At housing size Y/, there are 200 terminals, @
The connectors in the device for the curre Qons automatically
short-circuit the current transformer circulits the modules are
withdrawn. This does not release you e necessary care in
handling current-converter secondary circuits.

Direct Cable Solid or stranded conductogwith tor sleeve for conductor cross-

Connection sections of 0.5 mm? to 5 ponding to AWG 20 to 10.
Use copper conductors%

Stripping Length At solid conductors 7@&

Tightening Max. 1.7 N

Torque \
L 4 \< ’

L 4
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2.8 Connections for Plug-in Terminals

O

Connections with plug-in terminals are available in devices for 0
O Panel flush mounting and cubicle flush mounting and in

0 Devices with detached operator control panel

4
In the case of connections with plug-in terminals there is on@un

for voltage connections. The corresponding connectio with
screw terminals are installed for current connections.
Connection The connection modules are available in two varian

Modules Q

=

o e
oop ODb==

Gon =

18-termin 12-terminal

Fig. 2-23 C@Jn module for plug-in terminals

Fi%m ows the assignment of the individual plug-in chambers to

the nection number.

O Plug-in chamber 1
Q o o | o

\ lug-in — 1

chamber 2 .
1
a b c|

Fig. 2-24 Assignment of the plug-in chambers to the connection nhumber,
L 4 example
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Contact Set

A complete set of contacts is available for each plug-in chamber. This set
of contacts consists of three contacts with the following assignment:

Q Terminal a: Signal contact
Q Terminal b: Group contact
O Terminal c: Shield contact

The signal contacts a are the only contacts which have a direct
connection to the plug connectors of the module end. Depending on the
connection module variant, 18 or 12 signal contacts,are(available.

The group contacts b are only connected to each otherand do not have
any contact to the plug connectors of the module gnd:Ehey are divided
into two groups which have no connection to each other./Each group can
be used, for example, for signal fan-out or as a sighal interpolation point,
irrespective of the neighbouring signal contacts, Depending on the
connection module variant, 18 or 12 commomgcontacts are provided.

The group subdivision within the connection,module is as follows:

Connection module 12-terminal:Group A Plug-in chambers 1 to 6
Greup'2 Plug-in chambers 7 to 12

Connection module 18-termiinal:Group™1 Plug-in chambers 1 to 9
Group 2 Plug-in chambers 10 to 18

The shield contacts c areyconnected to each other and lead on a large
surface to the devicegeam,Depending on the connection module variant,
18 or 12 shield gentacts are provided.

12-terminal Signal contact 18-terminal
Group contact
—— ~_— Shield contact .. _ [ ——— )
RPN Ara =) h cfbla 1o ¢ ¢]
|0 ilz L.a b"c| ® e|2 |.a b"c|
|°"b'a.|43 ol Group contacts, group 1 |°0b a.|43 1 te
E bl anws[e & §] looped through |C m a| so ¢ ¢]
¢ &@(6 a bjc ® @6 alb|c
b a 70 9 ¢] [ o[a 7o ¢ ¢]
K} 00|8|.a b"c| |_0008|.aob"c|
cjtb] a 9 clb a 9
[¢ ¢ @Ji0 _alb]c [¢ ¢ @J10_a b[c
|C0b ao |112l| .a b“c| Group contacts, Group 2 |cob a0|112l .a ob 'i'
— looped through Bz 13[e ¢ 9]
—— |0 0|14 a|b |c
bl a_ 15(® ¢ 9]
Shield contacts |c"b a.llf7| o b"°|
looped through (6 ¢ elis afole
—
|

Fig. 2-25 Schematic representation of the connection modules
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Termination
System

46

On the housing end, socket housings are available for the connections of

the pin contacts in the plug-in chambers.

There are 2 variants of the socket housings which differ only in the

number of terminals (Figure 2-26). < )
Variant 1:  2-terminal

: 3-terminal / .
[ N
o a cba o(b

Q

Fig. 2-26 Socket housing, 2- and 3-termi @
The order numbers for the socket housi listed in the device manual
appendix, Accessories section.N

to

The socket housings are polari prevent incorrect plugging. It is thus
ensured that only plugging i helterminals a and b is possible at
Variant 1 (2-terminal). An € 05 us attempt to plug into the terminals b
and c is thus preve design.

The socket housi p into the connection module when plugged in.
They can be WithN' hout a tool.

The socket hougingsycontain socket contacts to which the corresponding
cables can be crig @ d. Use only stranded conductors!

You can crimp cdnductor cross-sections of 0.5 mm? to 2.5 mm?,

correspondi AWG 20 to 14.
Use oply s ded copper conductors!
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The following socket contacts can be used:

Tinned model

Cross section 0.5 mm? to 1.0 mm?:

Tape goods 4,000 pieces Type: 0-827039-1 of Tyco Electronics AMP
Single piece Type: 0-827396-1 of Tyco Electronics AMP
Cross section 1.0 mm? to 2.5 mm?: \Mg
Tape goods 4,000 pieces Type: 0-827040-1 of Tyco Electroni P
Single piece Type: 0-827397-1 of Tyco r AMP

The cables are crimped to the contacts using the following tools:

Crimping tool (example) Type: 0-734372-1 of@ctronics AMP
Female die Type: 1-734387-%0 Electronics AMP
Gold-plated model (recommended)
Cross section 0.75 mm? to 1.5 mm?: x

63

Tape goods 4,000 pieces Type: 83-7 of Tyco Electronics AMP

Single piece p 63084-2 of Tyco Electronics AMP

The cables are crimped to the conta g the following tools:
Crimping tool \ ype: 0-539635-1 of Tyco Electronics AMP
Female die @ Type: 0-539668-2 of Tyco Electronics AMP

é

C)O

L 4

x ecommends using single pieces.
r you have crimped the wires, press the contacts into the chambers

M socket housing until they snap in.

® O\lote:

l Use a cable binder to implement the strain relief of the conductors of

each socket housing and of the complete cable sets!

Use the extracting tool Type 725840-1 of Tyco Electronics AMP to

withdraw the contacts from the socket housings.

'S This extracting tool contains a tube which is subject to wear. It can be

ordered separately.
Type 725841-0 of Tyco Electronics AMP

SIPROTEC 4 System Description
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2.9 Connections for Optical Fibers - Panel Flush Mounting

Termination
System ST
Connector

\
O
¥

L 4

48

There are 3 variants of optical-fiber connections with ST connectors.
They are provided with shrouding covers which prevent soiling and which
can be removed by turning them 90° to the left.

C)O

L 4

*——

5666

T
-channel

-channel % 1-channel
Fig. 2-27 Optical-fiber connections with s i ers

Optical-fiber connector type: onnector
Fiber type: Itimode optical fiber
/125 pm,
2.5/125 pm,
100/140 pm
Wavelength: \ A = approx. 820 nm
m i:

Ch1[P-Slave [ | [P-Master] |Ch2

Ch1[P-Slave | | [AMO
*——>

—>0

N
Iy

Permissible be For indoor cable: rpj,= 5cm
For outdoor cable: rp, =20 cm

Class f ing to EN 60825-1 is complied with when using fiber types:
G50/ vl d G62.5/125 pm.
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2.10 Connections for Optical Fibers - Panel Surface Mounting

Connections There are 1- to 4-channel variants at the optical-fiber connections. @
are provided with cover caps to prevent the ingress of dirt. They can
removed by turning them 90° to the left.

A maximum of 2 optical-fiber channels each can be included in each
console housing. In the case of 1- and 2-channel layout sole
housing for Channels B and/or C is positioned at theéygo the
device. At the variant with a maximum of 4 channels th a second
console housing for the Channels D and E at the top

Fig. 2-28). Console housings which are not use : @

device (see

% Console housing with optical-fiber connections for Channels B and C

Fig. 2-28 Side view of a surface-mounted housing with optical-fiber
@ connections (max. number of components)
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The console housing has a table printed on it in which the used Channels
B to E are marked. In Fig. 2-29 Channels B and C are used. O

C

[Channel @X] [Channel g><l \%

[Channel H | [Channel

R e
o ® @ o

-
Fig. 2-29 Console housing with optical-fiber connections (example: Channels B

and C used) @
In the case of device variants with a P interface electrical

RS485, there is no optical-fiber C el B,at'the console housing at the

bottom of the device. Instead there miniature female connector
for the PROFIBUS interface (s:%
o @& o

[ Channel ED{
[Channel O |

female connector for the PROFIBUS interface

I%O&onsole housing with optical-fiber connection and D-subminiature

50 SIPROTEC 4 System Description
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The following system interface protocols are always assigned in the
surface-mounted housing to the D-subminiature female connector: O

a PROFIBUS FMS

a PROFIBUS DP 0
0 DNP 3.0 Level 2

0 Modbus ASCII/RTU ¢

The optical-fiber connection can be implemented here vi xternal
electrical/optical conversion module.

Termination @

Optical-fiber connector type: ST connector

System ST

Connector Fiber type: Multimode oftical fiber
G50/125
G62.5/125 pm,

G100/a440
Wavelength: = ap . 820 nm
i

Permissible bending radii: or cable: r,ip= 5c¢cm
utdoor cable: ryi, =20 cm

Class 1 according to EN 5-1is complied with when using fiber types:
G50/125 pm and G62: m.

N
S

L 4

N
&
&

L 4
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2.11 Connections for Electrical Serial Interfaces

O

Panel Flush 9-pin D-subminiature female connectors are used as connections (Fig. 2- 0
Mounting 31). The assignment of the D-subminiature female connectors is
described in the device manual.
L 4
>~ [0 g o 1 \
9 — ) O (o) T 6
08 i I | e}
og N |30
95 35 |02 o
6 k) dled |(c9)| 9 9
1 O ) 5 5 5
_— Sl
Operating interface M=

at the rear of the devic
Fig. 2-31 9-pin D-subminiature female connectors

Panel Surface 9-pin D-subminiature fema xtors, which are positioned in the

Mounting console housings, are nections (Fig. 2-32). The assignment
ale nectors is described in the device

N\
. Time _synchronization
at the front of the device intérface at the
Serial interface % of the device

O O
[Channel d | [ChannelH ]
[Channel H | [Channel OX]

—  —>
ol O O Jamm'y o

Plastic plugs
Fig. 2-32 Console housing with 9-pin D-subminiature female connectors

L 4
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Termination As connectors you can use all commercial type 9-pin D-subminiature
System female connectors according to MIL-C-24308 and DIN 41652.

The connecting cables will depend on the type of interface:

O RS232: 3- or 5-core, shielded, e.qg. interface cable 7XV5100-4. 0

0 RSA485: 3-core data cable, twisted and shielded.

Q Profibus: 2-core or 4-core, twisted and shielded. @
Cable type A according to DIN 19245 Part 2 and EN@ vol. 2,

twisted and shielded,

Surge impedance: 135Q1to 165 Q (f > 1N
Capacitance per unit length: < 30 nF/km,

Loop impedance: <110 Q/km, @
Core diameter: > 0.64 mm,

Core cross-section: > 0.34 mm?,

e.g., SINEC L2 industrial twisted pair i ion wire

(see catalog IK 10 SIMATIC NET, Industriahcommunication
networks)
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2.12 Connections for Analog Output

2.12.1 Panel Flush Mounting 0

9-pin D-subminiature female connectors are used as connections (Fig. 2- &
33). The assignment of the D-subminiature female connector

oi
described in the device manual under Installation and Cor@.

N

Fig. 2-33 9-pin DSUB socket @

Termination For the connectors you can US% ercial type 9-pin D-subminiature
Q)

0000Q®
@ 000} @

(AN20 3358 |

System female connectors according -C-24308 and DIN 41652.

O Connecting lead: 4 «@ ielded
O Max. load 3

N
>
&

L 4

N
&
&

L 4
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Connections for Analog Output

2.12.2 Panel Surface Mounting

console housings, are used as connections (Fig. 2-34). The assignment
of the D-subminiature female connectors is described in the device
manual under Installation and Commissioning.

9-pin D-subminiature female connectors, which are positioned in t)@:

L 4

[Channel d | [Channel H |
[Channel H | [Channel OX]

—  —

Plastic plugs
Fig. 2-34 Console housin m D-subminiature female connector

.’@ use all commercial type 9-pin D-subminiature
g to'MIL-C-24308 and DIN 41652.

ing d: 2-/4-core shielded
a Max. | 350 Q

Termination For the connecte
System connectors ag

A
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2.13 Connections for Low-level Signal Converter

O

The measurement quantities are connected via low-level plug 0
connectors. Device sockets with coloured coding disks which are
accessible from the device rear are used to this purpose.

Three device sockets with blue coding disks are used for the voltage ¢

inputs and four with red coding disks for the current inputs.

i

Blue
coding disks

(voltage inputs)

Red points

OO0

(insertion akb

©

Red
coding disks ~ \'
(current inputs)

r,

Fig. 2-35 Device soc

When plugging intthe les coming from the converters ensure that the

red marking of the conpector is aligned with the red marking of the device
- nce they can only be connected in this position.

socket (see Fi
A space of@ 0 mm is required behind the device for this cable.
for

For fur?ner tion please refer to the Technical Data in the device
manual.

S
Q)O

%
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Getting Started

Contents

3’0

L 4

This chapter describes the first steps which you shauld %ke upon

receiving your SIPROTEC® device.

ceofa

In addition basic control operations via the operatgr i
SIPROTEC® device are explained and the installati DIGSI 4 is

described.

3.1  Unpacking and Packing

58

3.2 Device Inspections upon Rec

59

3.3  Operation Using the Ope

| Panel of the SIPROTEC®4

$

O
Q>Q)

L 4

Device 61

3.4  Installing / Removi DIGSI 4 65

3.5  Storage & 69
L 4 \< ,

57
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Getting Started

3.1 Unpacking and Packing

O

The SIPROTEC® devices are packaged at the factory to meet the 0
requirements of IEC 60255-21.

¢ Unpack the device with the usual care, without using force, and with
appropriate tools.

L 4
¢ Visually inspect the devices immediately upon arrival f cc@
mechanical condition. \
¢ Please also observe the brief reference booklet and nd
hints enclosed in the packaging.

N

o Note:

l The transport packing can be reused in th nner for further
shipment.
The storage packaging of the individual ices alone is not sufficient for
transportation.

If alternative packaging is used,
requirements according to IEC 6
Class 1 are fulfilled.

the transportation
1 Class 2 and IEC 60255-21-2

Caution: Q

Before the devictN cted for the first time to voltage, it should be
have been at | ours in its operating room, in order to attain
temperature equi and to avoid dampness and condensation.

L 4

Q
o
&

L 4
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Device Inspections upon Receipt

3.2 Device Inspections upon Receipt

3.2.1 Check of the Rated Data 0

Ordering Code ¢ Verify that the version has the required nominal data and functiofis by
checking the complete ordering code (MLFB) of the %The

complete ordering code of the device is positioned o meplate
attached to the top of the housing. The orderingx ribed in
the appendix of the device manual.

Observe in particular the assignment of the ratu@e device to the

plant data. These data, such as the nomin voltage and
nominal current of the current transforme so listed on the
rating plate.

e Check the accessories. Q

[ ) Note:

l Upon delivery the binary i
value of the supply volta

>
R
.Q(b
<
O
&

L 4

t so that a direct voltage to the
the control voltage.
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Getting Started

3.2.2

Electrical Check

O

Note: O

Operating conditions that meet VDE0100 and VDEQ105 Part 1 are to be
observed.

L 2
Caution: §

Before the device is connected for the first time to voltage, ould be
have been at least 2 hours in its operating room, in ord attain

temperature equilibrium and to avoid dampness an nsation.

N

A\
A\

Warning:

(Y

in the presence of
lified personnel familiar with
precautionary measures, may

The following check steps are performe
dangerous voltages. Only approp

%

L 4

and adhering to safety require S
perform these steps. g

For a first electrical inspection 0 device it is sufficient to ensure safe

earthing of the devic 0 @ ect the supply voltage. Proceed as

follows:

e Connectthe h nection of the device to the protective earthing.
The earthingi& positioned on the rear of the device in the
case of cubigle mounting and panel flush mounting. In the case of

surface mo @; earthing terminal is used.

. Wirgth upply voltage in the right height and polarity to the device
inputswi itch or automatic circuit-breaker. Observe the block
i the appendix of your device manual.

dlaﬁn
. itc the switch or the automatic circuit-breaker for the supply
ol .

@The green "RUN" LED on the front panel has to light up after no more

than 0.5 s and the red "ERROR" LED must extinguish after no more
than 10 s.

O After no more than 15 s the start-up indications must vanish from the
display which shows the complete ordering number, the version of the
implemented firmware and the factory number.

O The default display is output, the LEDs light up in accordance with the
preset configuration of your device.

SIPROTEC 4 System Description
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Operation Using the Operator Control Panel of the SIPROTEC®4 Device

3.3 Operation Using the Operator Control Panel of the
SIPROTEC®4 Device

L 4
The following sections briefly illustrate the navigation techniques in the

display of the device by means of the operator contrgl p he basis
of typical operations. The illustrations of the example 0 ch menu
b

completely. The devices can display only a Iimited® flines at a
time.

o

3.3.2 Navigating in the Operator Tree of the Disp@

3.3.1 User Interface

The user interface of the SIPROTE ice consists of a
hierarchically structured operat@ntte gh which you can move by
means of the paging keys and t , ENTER, CTRL and ESC
keys.

e When the device is re to rate, first press the MENU key in
order to access the l\% u.

e Thenuse the pagi e rrow down or Arrow up in order to select
a menu item and ve to the submenu by using the paging key

Arrow rig

¢ Navigate method through the operator tree until you have

reache\ ired information.
e Youc e paging key Arrow left to move one level back.
the paging key Arrow up to move one menu item back.

e Yo
o Y@ return to the MAIN MENU by pressing the MENU key once
X by pressing the ESC several times.

Q
o
&

L 4
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Getting Started

3.3.3 Reading out the Type Designation

version of the implemented firmware and the serial number:

In order to read out the complete type designation of the device, the OO

e Select the menu item Settings and move further to the submenu
SETTINGS.

e There select the menu item Setup/Extras and move further to the

submenu SETUP/EXTRAS. \%
MAIN MENU @
A A1
Annunciation
Measurement
Control

BSettings ) i
Test/Diagnosis § SETTINGS Th1
0)
em Data1
>
Fig. 3-1 SETTINGS submenu
e There select N item MLFB/Version and change to the menu
MLFB/VER

ta are displayed below each other in the display.
Further’ch acteristics are displayed by using the paging key.

> MLFB/VERSION 01/03
MLFB: SIPROTEC...
3HHO

BF—No.: 0011049704

MLFB/VERSION 02/03
P Firmware: V4. XX.XX
Boot system: V1.xx.xx

ig. 8- Display of device-specific data — examples

62 SIPROTEC 4 System Description
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Operation Using the Operator Control Panel of the SIPROTEC®4 Device

3.3.4 Reading Out Operational Measured Values

In order to read out operational measured values:

In the MAIN MENU select the menu item Measurement and change
to the submenu MEASUREMENTS.

Select, for example, the menu item Operation. sec (operational
measured values secondary) and change to the menu OPERATION.
SEC.

Use the paging keys to read out all the operational measured values.

If there are no measurement quantities, all the opgrational measured
values are indicated as near zero. Any deviations in the/Jlast position are
insignificant.

3.3.5 Reading out Operational Indications

The reading out of operational indicationsis described briefly as a further
example.

Proceed as follows:

In the MAIN MENU sglectthesmenu item Annunciation and change
to the submenu ANNUNCIATION.

There select for examplethe menu item Event Log and change to the
menu EVENT LOG.

The number imghé upper right corner of the display indicates the number
of operationalindieations in the memory. The number before the slash
identifies the message which is being displayed. When the menu is
entered, the/most recent indication is displayed first. The date and time
of the event.are shown in the display line above the indication.

MAIN MENU 01/
05
[
> ANNUNCIATION 01/
05
[ D

Fig. 3-3  Selection of indications on the device front - example

SIPROTEC 4 System Description

E50417-H1176-C151-A8

Use the paging keys to read out all the operational indications.

Press the LED push-to-test button.

All the light displays are illuminated, LED acknowledgement is
displayed as the most recent indication and the number of indications
has increased in the memory by one.
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Getting Started

3.3.6 Setting the Display Contrast

Display can be modified by means of the operator control panel of the

device. A stronger contrast is used, amongst other things to improve the
readability of the image from an angle. Only change the preset value in
small steps by one or two levels. If the contrast is too strong or too weak,

The factory-preset contrast setting of the display in the integrated LC- OO

the display may no longer be readable so that it may no longer be ¢

possible to operate the device.

Proceed as follows: \

e Use the paging keys to select MAIN MENU — SETT; —>
SETUP/EXTRAS — Contrast

e Press the ENTER key. The current value of the settingfappears in a
text box, with a blinking text insertion cursor.

e Overwrite the previous setting by using the@al keys. The
higher the value, the stronger the contr s the darker the
image.

e Confirm your change with the ENT .

SETUP/EXTRAS 06/0 \
v Date / Time — 1
Clock Setup —> 2
Serial Ports —> 3
WCEB/Version >
ersion —> SETUP/EXF 7 06/06
BContrast —> 6 I el /| 22 ..o [0€
MLFB/VeL _.n —> 5
Contrast —> 6
Fig. 3-4 Operating menu for setting the displ trast
L 4 \< ’
L 4
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Installing / Removing / Starting DIGSI 4

3.4 Installing / Removing / Starting DIGSI 4

C)O

Note:

You require full administrator rights in order to install under ¢
Microsoft Windows NT.

Please read the information in the README.TXT fiI@SI 4CD

before beginning with the installation.

Operating System

Hardware PC

If an older version of DIGSI 4 has already been inst ou must first
remove this version (see Chapter 3.4.2). 0

Microsoft Windows

2

Processor: Pentium > 133
RAM: 64 Mbytes, recommen
Hard disk capacity: 300

CD-ROM drive K\

0O 0O 0O 0O O

1 serial interface

3.4.1 Installing DIGSI 4

Proceed

for installation:

o @ ing out the installation please terminate all the
ons in order to ensure that all the system variables relevant
@ to'RIGSI 4 are entered completely into the system directories.

Qﬁ\t the CD-ROM into the CD-ROM drive of the operating PC. The

etup menu is usually opened automatically.

\Iick on the DIGSI 4.xx command button
Follow the installation instructions.

e Select one of the installation options:
— Full installation in case of first installation

— Partial installation in order to install options packages or to re-install
device drivers

e Enter the serial number which is listed on the supplied
product card.

e Restart Windows before using DIGSI 4.

SIPROTEC 4 System Description 65
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Getting Started

Manual Starting of
the Installation
Routine

If the Setup menu does not open automatically, proceed as follows:

¢ Click on the Windows Start menu and select the entry Run.... O
e Enter x:\Digsi_4\Setup.exe in the input box 0
(x stands for the drive character of the CD-ROM drive).
e Click OK.
e Follow the further installation instructions (see above). @

Note: { ::

If you use DIGSI® 4 in the station control system SICAM d if you
want to install SICAM SAS, proceed as follows:
e Remove DIGSI 4 0

e Install SICAM plusTOOLS
¢ |Install DIGSI 4

Optional
Products /
Device Drivers

If DIGSI 4 was not removed for any r s n re-install DIGSI 4
after the installation of SICAM plusTOOLSAHowever, we recommend the
procedure described above.

Components which can be used optionally can be installed at any time
later. Proceed as follows:

¢ Insert the installation,CD & @ Select the installation option Partial
installation in ch options packages or to install device

drivers.
e Enter the seria\ r which is listed on the supplied
product car

'mefore using DIGSI 4.

e Restart

SIPROTEC 4 System Description
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Installing / Removing / Starting DIGSI 4

3.4.2 Uninstalling DIGSI 4

Windows procedure:

Software products have to be removed in agreement with the Micrm:

e Use Start — Settings — Control Panel — Software

to open the Software Properties window .

e Select DIGSI 4 and click on remove.
Repeat this action for further DIGSI componentsy(e. 14
Devices).

Dynamically generated files may remain when a IS removed.
This is recognized by the removal program and_si with the

message Some elements could not be remov u should
manually remove items related to the appl ion. These dynamically

generated files do not have to be deleted

Caution: ®
Ensure that the computer is resta er a program removal.

o Note:

l Optional produQ@ removed separately.

3.4.3 Starting DIGSI 4 (}

% | indows select Start — Siemens Energy — DIGSI —»
i s DIGSI 4.xy.

i
\&§SI® 4 Manager is started.

Q>®
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Getting Started

3.4.4 Working with DIGSI 4

The use of DIGSI 4 is described in the subsequent chapters. These O

contain information on ‘ )

O Managing projects and devices (Chapter 4)
Configuring systems and parameters (Chapter 5) *

a
Q Control operations (Chapter 6)
a

Communication between the SIPROTEC device and @
control systems (Chapter 7) 2

i Note:
The description SIPROTEC DIGSI 4, Start Up [1/ pravides a compact
overview of the DIGSI 4 functions. Here a prac example is used to

illustrate how to create a project, set devic ers, configure logic
functions with CFC, edit display images;,c icate online with the

device and evaluate fault records.

N
>
&

L 4

N
&
&

L 4
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Storage

3.5 Storage

O

If the device is not used immediately, it can be stored under the follo@
conditions:

o SIPROTEC® devices and associated assemblies should be stored in

a dry and clean place, with a maximum temperature range of _55°C
to +55 °C (-12 °F to +130 °F).
For further information please refer to the techni oftyour
device manual.

O To avoid premature ageing of the electrolyte ¢ in the power
supply, a temperature range of +10 °C to +35,°C °Fto +95 F) is
recommended for storage.

Q The relative humidity must not lead to tion or ice buildup.

Q The device must be in the final ope

ting,area for a minimum of
irst applied after storage. This

O
o8]
D
=
o
=
D
c
78
=
«
—
>
D
o
D
<.
[#]
D

2 days. Under extrem
achieved at the same

conditions (tropics), "preheating" is
condensation is prevented.

O
>
=
D
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D
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energized, appro every two years, for one or two days to
regenerate tic capacitors in the power supply.

P

N

Q)O
N
&

L 4
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O

Managing Projects and Devices 4)

L 4

up the devices and manage the device data. In additio rn how to
protect your data against unauthorized access by passwords
and how to set the operating language of the devi e device and
in the PC. :
Contents 4.1  General 72
4.2  Projects 74

This chapter shows you how to organize your syste% rgjects, set
S

4.3  Devices 101
4.4  Setting Values 117
4.5  Operating Langua 124
46  Passwords 128
4.7  Exporting/| %ata 134

TEC 4 Device Types 145

Using User-defined Device Texts 152

153
L 4 \< ’
L 4
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Managing Projects and Devices

4.1 General

DIGSI 4 Manager

DIGSI 4
Device
Configuration

DIGSI 4
Display Editor

72

DIGSI® 4 is used to set parameters and operate your SIPROTEC®
devices via a PC. The functionality is implemented program-specifically
by the DIGSI® 4 components sketched briefly below.

The DIGSI 4 Manager manages SIPROTEC devices including theipdata
and communication connections.

If you use the SIMATIC STEP7 automation technique or gséyour
SIPROTEC devices in the SICAM station control system, you €an also
use the device parameters configured with DIGSI 4 in‘thesessystems.
Data exchange is carried out by means of a similarsystemwinterface
since the data managers of the various systems manage‘the data of a
plant in the form of projects. This a comfortable platform for information
exchange from the device level to the control.system makes available.

DIGSI 4 Device Configuration is used toiconfigiife a device by specifying
the functional scope, configuring infarmation;*changing setting values
and configuring the device interfaces.

After a connection has been established"between the DIGSI 4 PC and
the device, you can have procéss data, such as indications and
measured values displayedg€arry ‘out test functions and control devices.

In addition you can compare /(save, export and print all the device
parameters.

The configurationtef the devices is described in Chapter 5. The operating
conditions are described th Chapter 6.

The DIGSI 4sDisplay Editor is a tool for editing and managing the basic
and the,control display of the SIPROTEC 4 devices with graphical
display,

The basic display provides information on the device, such as the
proteetive thformation, measured values, position of the switching
dévices or general information. The control display allows the device
information to be displayed graphically and devices to be controlled.

Devices are displayed by means or symbols which are predefined or
created by you and which can display different switching states.

Context-specific dialog boxes are used to link the control display to the
process data via the DIGSI 4 configuration matrix.

SIPROTEC 4 System Description
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General

DIGSI 4 CFC

DIGSI 4 Remote

SIGRA 4

The DIGSI 4 CFC component offers a number of logic functions supplied
by default and is furthermore used to implement user-specific functions;
such as

Q Extension of the enable conditions for a switching command
(for example with the position of a further disconnector and the
information "spring loaded")

a Display of a user-specific group indication on LED
(individual indications linked by means of operators sueh as AND,
OR, NOT)

O Display of a new dynamic symbol for a device in the display (different
states determined by CFC logic)

a Change option of the settings group
(for example, dropping off all phase currents belaw a limit)

O Flashing alarm LED if the switching auth@uity is'set to "LOCAL"

O Implementation of a protective function‘not offered in the device
(for example "Reverse power protection” or "Efficiency monitoring")

O Sequential positive operation.after aetivation of a function key at the
device (for example automatic'groupding)

O Step-by-step load sheddingyat péwer drop
(determination of the suitable feeders by the CFC logic)

The DIGSI 4 Remotg'optional package is required if you want to
communicate viaza modem line between your computer and a
SIPROTEC® device.

The SIGRA 4'¢emponent supports you in analyzing faults in your
network. At preprocesses the information recorded during a fault
graphically4From the measured values supplied it calculates further
quantities su€h as impedances or r.m.s. values, which facilitate the
évaluation/of the fault record. The quantities can be selected freely in the
diagrams of the Time signals, Vector diagrams, Locus diagrams and
Harmonics views.

I, addition you can add further fault records for fault evaluation, for
example of the opposite end of a line and synchronize these.

SIGRA is furthermore suitable for evaluating fault records of the devices
of other manufacturers.

Note:

Appendix A.1 provides general operating information on DIGSI 4.
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Managing Projects and Devices

4.2

4.2.1

Project

Object

Projects

The DIGSI 4 Manager can be used 0

O To create a project,

QO To structure the project (definition of the plant topology), @

O To insert objects into a project structure and structure the
hierarchically,

O

To edit project structures by duplicating, moving and \bjects,
Q Archive, reorganize or delete projects. 0

Project Structure

\ 2
EE] Phone Book,
- Madems

L 4

DIGSI® 4 allows you to map the hiera
project organization. Each hierarchy le
which contains the elements of t i

subordinate folders. \
El--% Project K

t re of your plant to the
epresented by a folder
ic'level and the respective

=1 Region
=3 Installation
=2 Substation

EI[:l Section @
42 B
DIGSIMANOOL \a

Fig. 4-1 Hierar it project, example

Altogether, r ed folders, devices and additional information
comprise a'proje

N

E e nt of a project structure is designated as an object.

% ot

H @ SIPROTEC 4 Device
{3 SIPROTELC 4 Yariant
VIA2 Device

IRLC cambination
@ tadem Connection

DIGSIMAN002

Fig. 4-2  Overview of the available objects, example

SIPROTEC 4 System Description
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Projects

Container

The availability of individual object types depends on certain
prerequisites. For example, the objects Phone Book, Modems and
Modem Connection are only available, if the DIGSI 4 Remote program
is installed.

If an object can contain other objects, it is called a container.

Note:

Ensure furthermore that the setting <No filter> is sélected'in the drop-
down list box in the toolbar. Otherwise objects may possibly be hidden
depending on the type.

4.2.2 Objects Within the Project Structure

Object Types

Objects have properties, can be insefted®at various points in the project
hierarchy in accordance with spéeific'tules’and, depending on the object
type, also have contents.

Objects are visualized by a‘spe€ific.icon and a name within the tree and
list view of the DIGSI 4 Manager:

In the tree view, up to feur objects are initially automatically created within
a new project.

a Project
This objectitype is designated with the name of the new project. It
cannot bejinserted manually. It is inserted automatically at the highest
point ofghe hierarchy and cannot be moved.

a Folder
This object type is required to structure a project into different levels.
YQu can structure a maximum of nine folders hierarchically under
eachother.

a%Phone Book
This object type is only created automatically if DIGSI 4 Remote is
installed on your computer. It is required for communication between
the computer and the SIPROTEC device via a modem connection
and saves the addresses of the users of a modem connection.

O Modems
This object type is only created automatically if DIGSI 4 Remote is
installed on your computer. It is required for communication of
computers and a SIPROTEC 4 device via a modem connection in
order to save the modem profiles.

SIPROTEC 4 System Description 75
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Managing Projects and Devices

The following objects are only inserted manually in the objects of the
"Folder" type:

O SIPROTEC device
The SIPROTEC device object type represents a real SIPROTEC
device with all of the relevant settings and process data.

O SIPROTEC variant
The object type represents a variant of a real SIPROTEC device. The ¢
device data of this variant may well differ from the device d%he

original object. Objects of type SIPROTEC variant ha\f\' of

uses, such as documenting different operating states wi e ng

computer. It is required for the communication een computers
and a SIPROTEC device via a modem conn contains
information on the two partners of a mode nnection to the local

modem and to the remote comment.
The Modem connection object type can t any further objects.

qu

N
>
$

parameter settings of a SIPROTEC device.
O Modem connection
This object type can be created if DIGSI 4 Remo@ ed on your

L 4

Q
o
&

L 4
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Projects

4.2.3 Creating a Project

as objects in a hierarchical structure.

All the required information is saved in the form of a project and disp@O

Proceed as follows:

e Select File = New, in order to create a project. 4

User projects I Libraries |

Mame | Storage path

| |

M ame:
IProiect 1

Storage location [path]:

Ic:\pmgram files\digzi4. 0 4FR0

Browze. . |
114 I Cane K Help |

DIGSIMANO003

Fig. 4-3 Ney

e Enteran or the project in the Name input box.
e Speci age location for the new project.
A direct

suggested as the default setting in the Storage location
. (path) e default setting (see Chapter 4.2.5).

not want to use this path, enter a new path or select the
tory by means of the Browse command button.

\&nfirm by clicking OK.

Note:

@ Further options, for example the creation of a library, are only relevant if
é : a full version of STEP 7 is installed on your computer
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Managing Projects and Devices

4.2.4 Editing Objects of a Project

Inserting an Object

Proceed as follows in order to insert the Folder, Phone Book and O
Modems objects manually:

¢ Click in your project hierarchy on the object of the level on which you
want to insert a new folder and use the context menu to select the
Folder, Phone Book, Modems or Modem Connection.

o Enter the name of the new project here. \%

L 4

Caution:

/ j \ The Phone Book and Modems objects can only b&inse d directly
below the project. If an object of the type Phon Modems
already exists, it is deleted by the generation of ject of the same
type. All information contained in this object owever a
confirmation query is displayed before,a n t is inserted.
SIPROTEC devices are inserted oject structure by

Opening Objects

Q>®

Drag&Drop from the device ca% e Chapter 4.3.1).

The SIPROTEC variant obj is created by:

O Creating a new varian xisting SIPROTEC device

Q Importing expo @
a Establishing'

Proceed as foll order to open an object:

ice data

on to a SIPROTEC 4 device by plug-and-play

. Right—cl thélobject name and select Open Object in the context
men

or

o Se e object name and select Edit — Open Object.

Double-click on the object name.

SIPROTEC 4 System Description
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Object Each object has properties. These can be general properties which are
Properties common to several objects or specific properties, for example the order
number (MLFB).

Proceed as follows in order to display the object properties:

e Select the object, click in the context menu on Object Properties and
open the Properties - SIPROTEC Device dialog box with its various
tabs.

Properties - SIPROTEC Gerat

Global MLFB | Commurnications Modulesl System Managementl Fid5 # IEC setting

Order number [MLFE]:

[75J63612EB423HHD S

7. Mominal Current 1:14 A .. =~

8. Power Supply [2 D 24 Binag Input Proset 177 =

5. Housing IE : Flisffh-'lguriz‘tase Ring Lugs j J_I
10, Language/Regional Functions E - FIegiuJﬂWDLId, B0/60Hz, English j E_I
11, SvYSTEM-Port %’@Fﬁs Slave R5485 j I___I
12, Service Port : DI_GSI 4/Modem, R5485 j M_I
13 Dsc. Faulk Recording / Metering Oz, Faulk Rec. and Minddax/Dmd Measunj H_I
14, Owercurrent / Motorpratection / B0[M], S1(M]. 48, 49, 4 SetGr; Moter.... j E_I
15 Directiohal Overcurrent .-"‘\"'D"a& IH CB7, B7Ms, 27,559,810/, j Q_I
1E. Awto Reclose / Fault loc ID : hane ﬂ E_I

Cancel | Help |

DIGSIMAN048

Fig. 4-4 Propetties - SIPROTEC 4 device, MLFB tab, example

The valuesiingdhe boxes with a white background can be edited or
changed by using the drop-down list boxes. The boxes with a gray
batckground display object properties which cannot change or cannot be
changed directly. For example, the MLFB of a SIPROTEC 4 device can
only. be changed in off-line mode.

Editing the Project The editing commands Copy, Cut, Paste and Delete can be used to
Structure change the structure of a project. They are used to duplicate, move or
delete objects.

An action on an object always acts on all the further objects contained in
it. If, for example, you delete an object of the type Folder, all the other
objects contained in it are also deleted.

Objects can be duplicated and moved across projects.

SIPROTEC 4 System Description 79
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Copying Objects

Moving Objects

Proceed as follows to copy an object:

¢ Select the object, click in the context menu on Copy, select the target
object and click in the context menu on Paste.

or

¢ Select the object and click in the toolbar on the Copy icon. Select the

target object and click in the toolbar on the Paste icon. .

or
e Select the object, move it by Drag & Drop with the lef n@e
button pressed, to the target object and release the mous n.

Proceed as follows to move an object: @
e Select the object, click in the context menu on select the target
object and click in the context menu on Pastg.

or

Cut icon. Select the
ste icon.

e Select the object and click in the toglba
target object and click in the toolba

or
e Select the object, move it by g rop with the left-hand mouse
button and the SHIFT key pQ the target object and release

the mouse button.

Note:
When a SIPROT\ ice is copied and moved
aQ The VD add i assigned automatically

Q ThelEC

deleted. It has to be reset manually.

For infermation on the meaning on the VD address and IEC address
please apter 7.

Deleting Objects

P & follows in order to delete an object:

. ct the object and click in the context menu on Delete and confirm

@the confirmation query with Yes.

80
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4.2.5 Specifying and Changing the Storage Location for Projects

When a new project is created, DIGSI® 4 suggests a path for the stor
location of the project data. This presetting is changed as follows:

e Select Options — Settings and open the Customize dialog box.
Enter the new path in the General tab (all the specified directories
have to exist) or use the Browse command button to select thebnew

directory.
e Confirm by clicking OK. %

Customize

C:A\SiemenshDigsid\Managens 7iibs Y j ‘ [
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4.2.6 Opening and Closing Projects

Opening at the
Program Start

Opening the Last
Edited Projects

Opening Further
Projects

82

Proceed as follows if you want to have all the projects, which were
opened during the last session when the program was quit, opened
automatically when DIGSI® 4 is started:

e Select Options — Settings and select the option Save window
arrangement and contents at end of session in the Customize

dialog box, General tab.

e Confirm by clicking OK.

The names and paths of the last four edited projects are entered
automatically by DIGSI® 4 in the File menu.

¢ Click the project which you want to open.

Proceed as follows if you want to open a préjectywhich is not contained

in the list of projects last opened:

e Click on File =& Open and select thelproject in the Open dialog box,

User projects tab.

e Select the names of all the projects Which are to be opened. Confirm

by clicking OK.

A separate window is openg@der each selected project.

Open

User projects | Librarieﬂ‘SMoiects I

[=]

Mame I Stol&th‘

Project 1
Praject 2

ensiLigzid\D4PR

EASiemensiBigzid WD APROIProject_
C:\SiemenstDigzid D 4PROJProjec_1

OJ4Projec 2

i Selected
User Frojects 1
I_

")ample Projectz I_

Browsze... |

|4

[ o ]

Cancel |

Help |

DIGSIMANO29

Fig. 4-6 Opening a project

¢ Click on the Browse command button if the project which you want to

open is not contained in the list.

SIPROTEC 4 System Description
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Closing a Project ¢ Click on any point in the project window in order to activate it and

select File = Close.
The project is closed.

e Select Window — Close All if you want to close all the openeo

projects.
4
4.2.7 Arranging Project Windows %
The project window represents all objects of a proje eir structural
relationship.

a Project windows are created automatically ing a project or
manually via a menu command. The nu r ofwindows per project
is not limited by DIGSI 4 Manager.

Q The window position as well as the d y within the window can be
changed.

O

You can open as many proj
windows and arrange them in

a ike, display them in different
ways.

Arranging Project For drag-and-drop operati it be useful to arrange a project in two

Windows different windows. "V
Position the project wi n your screen by using Arrange —

Vertically or Arran rizontally. The windows are always
arranged in s a t they fill the desktop entirely.

Cascading.is ossible. Minimized windows are ignored.
The WindjN ment can be saved and restored after a change. A
a

manually; rangement is overwritten by the presetting in the
DIGSI® gs dialog box.
L £

Minimizing Project . m to minimize all the opened project windows to icon size select
ow —> Minimize All. The individual icons are arranged along

Windows
\( e lower edge of the desktop.

this arrangement was changed, you can restore it by clicking on
O Window — Arrange Icons.

[ ) Note:

e Select Window — New Window in order to open a new window for
the active project.
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E50417-H1176-C151-A8



Managing Projects and Devices

Project Window
View

The View menu can be used to change the display mode for the data
area of a project window. You have the choice between large and small
icons or the list view with or without details. These functions are executed

via the common Windows operations.

Proceed as follows in order to select the visible columns:

e Use Options — Settings to open the
Customize dialog box. Select the Columns tab. s
Languagel Generall ‘iew  Columng |Archiving| %

Object types: Wizible columns:

[ Object name -
[ Folder (v Type
B2 Folder vl Size
[:I Falder [w]Author
. ‘ Library (v ate changed

[w] Comment

Cancel Help
DIGSIMANO095
Fig. 4-7  Customize, Column

¢ Inthe Object Ty le box select the object for whose level
you want to infl e visibility and sequence of the columns. The
object of the ary is only relevant if you use the SIMATIC
Manager. ‘\

e Inthe Visib ns box select the columns which are to be
displaye ing them in front of the column name.

AMove the selected name up or down by clicking on the arrow

e In cﬁdgr change the column sequence select the name of a visible
n the right-hand margin of the Visible columns box.

SIPROTEC 4 System Description
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Filtering by Object
Types

With the help of filters you can suppress the display of certain object

types. Such filters are created individually by you and are available for a
projects.

e Select View — Filter. <c )
If a filter has already been created, the Filter dialog box is displayed.

Filter L 4
Active Filker Froject filker 1 Expanded »»
Area of application: I[:I Folder j
Cancel |
DIGSIMAN097
Fig. 4-8 Filtering (reduced)

ox. If no filter has been
ctly.

e Click Expanded to open the Filter
created yet, this dialog box is opene

Mew filter

Filter name: Project filker 1

Area of application:

Dizplayed objects:
&l SIPROTEC 4 device

-
L biir
(3 Folder

— Filter

[Elete |

Apply | Cancel | Help |
IMANOO
& “9 Filtering (expanded)
L 4
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Creating a Filter

Editing or Deleting
a Filter

e Click onthe New command button in order to create a new filter. Enter
a name for the new filter in the Filter name drop-down list box and
select the area of application for the filter in the Area of application
box.

The names of all the object types which the container selected in the
"Area of application” box can contain are displayed in the Displayed
objects box.

¢ In this field select the names of the object types which are t
displayed by checking in the check-box before the object n . The
Project and Folder containers cannot be hidden. \

e Click OK. @

L 4

e In order to edit or delete an existing filter select @name from
the filter name drop-down list box and click on Delete.

Note:

Filters are not created project-specifica e available for all the

projects. If you delete a filter, it is available for any project!

Selecting a Filter

One filter each can be active for the ject area of application and the

Folder area of application.

e Select the Projectdmorde @ activate a filter for the Project area of
application.

e Select the Folder rder to activate a filter for the Folders area of
application.

e Select afilt from the drop-down list box in the toolbar.

Only the n S ose filters are offered which were created for the
selected area of application.

o Seﬂ Filter> if you want to view all the objects of an area of
ion.

&

Q>®

86
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4.2.8 Copying Projects

The configuration and parameter setting for your plant can be simplifi
and accelerated by the definition of sample projects. The DIGSI 4 qffers
a comfortable possibility of doing so.

You define the sample project and copy these data by simply changing
the name and storage location of the project. L 4

Proceed as follows:
e Select File = Save As and select the new pathk e project

as dialog box. @
4.2.9 Deleting Projects 0

i

elete dialog box and select the User

Projects are deleted by means of di
Proceed as follows:

e Use File — Delete to open th
projects tab.

Browsze. .. |
‘ ’ 0k I Cancel | Help |

DIGSIMANO31

Fig. 4-10 Deleting Projects
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Searching for
Further Projects

All the projects which have been created and whose storage location are
known to DIGSI® 4 are displayed.

o Select the names of all the projects which are to be deleted and click OO

OK. The number of selected projects is displayed in the User
projects box.

¢ Respond to the global confirmation query with Yes. Also confirm the
gueries for each individual project with Yes. @

e Click on the Browse command button if you want to dx%ct

i

which is not listed in the list of user projects. 2
Note:

88

An opened project cannot be deleted. E; >

SIPROTEC 4 System Description
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4.2.10 Reorganizing Projects

can no longer be used. By reorganizing projects, you can release these
memory areas again.

Frequent addition and deletion of objects gives rise to memory areasco

Proceed as follows:

e Use File = Reorganize to open the Reorganize dialog box ar%
select the User projects tab.

Reorgamze

Uzer projectz I Libraries | Sample proiectsl

| Storage path

Selected

Llzer Projects 2
Libraries
’_

Browsze. . |
Help |

Sample Projects

DIGSIMANO032

=

Fig. 4-11 \ ing projects
All the p ich have been created and whose storage location are
0'D g ®

known 4 are displayed.

s, Select the names of all the projects which are to be reorganized one
\ other and click OK.
Nindl ation is displayed after a project has been reorganized.

ick on the Browse command button if you want to reorganize a
O project which is not listed in the list of user projects.

[ ) Note:

If you change the storage location of a project by means of Save As, you
have a further possibility of reorganizing the project by using the option
With reorganization (slow). The save process then takes a little longer.

SIPROTEC 4 System Description 89
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4.2.11 Managing Projects

temporarily hide projects which you do not need for current processing
from the project directories.

If you work with a large number of projects, it can make sense to OO

The DIGSI® 4 Manager offers you the possibility of hiding projects and
making them visible again when needed. The projects are neither moved 4
nor deleted. Only the display of the project name in the dialog for

selecting projects is suppressed.
Proceed as follows: \

e Use File = Manage to open the Manage dialog bo ect the

User projects tab. 0

Uzer projectz I Librariesl Sample proiectsl

Mame | Storage path
Praject 1 C:ASiemenstDigsid D 4PROJProjes

Selected

Llzer Projects 2
Libraries

S ample Projects Hide | Display... |

|

DIGSIMANO33

Fig. 4-1% naging projects

kn GSI® 4 are displayed.

Select the names of all the projects which are to be hidden and click

Q@

AII@ which have been created and whose storage location are
0

number of selected projects is displayed in the User projects box.

90 SIPROTEC 4 System Description
E50417-H1176-C151-A8



Projects

Displaying Projects e Click on Display when hidden projects are to be displayed again.
The Browse dialog box is opened.

¢ Select the names of the projects which are to be displayed and@
OK.

4.2.12 Archive Settings for Projects ¢
The DIGSI® 4 Manager provides a comfortable archi %on for
your projects. All the data belonging to a project are ompressed

form in a file and are extracted for further proces

DIGSI® 4 supports the archive programs ARJ, , PKZIP,
PKUNZIP and LHARC. The selection of one ese programs and the
specifications of the required settings is out dialog boxes.

o Note:

l Please note that only data locat
by DIGSI® 4 can be archived. These
files which are stored in th i
HV project description fil d to a process control device are, for
example, usually not stor ese directories and are therefore not
archived. SIEMENS therefore recommends archiving the HV project
description files sep

S
S

e project directories created
o include, for example, EXCEL

L 4

Q
o
&

L 4
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Basic
Settings

Selecting an
Archive Program

Before archiving a project for the first time carry out some basic settings.

e Use Options — Settings to open the Customize dialog box and
click the Archiving tab.

Customize E

Languagel Generall Wiew | Columns Archivingl

Freferred Archiving Program: r~Options
Configuing... | ¥ Check options
Archive Directory during " Check target dirsctory
Archiving: W Use ot retrigwval

IC:\Siemens\Digsi4\S?TMF’ Browse. .. |

Eetrieving: W Use

IC:\Siemens\Digsid\S?TMF’ Browsze... |

¥ Generate archive path
automatically

¥ Create new archiv
name if nanm

Cancel Help

DIGSIMANO34

Fig. 4-13 Customize, Archiving tab\

e Check whether the desi@ e program is installed. If necessary,

install it.

e Select the archi ;@, ram from the Preferred Archiving Program

drop-down li \ll the supported programs are offered for
selected, irresp which archive programs are actually installed
on your co

SIPROTEC 4 System Description
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Configuring e Click Configuring. The Archiving - Configuring dialog box is

Archive Programs opened. O

Archiving - Configuring

Frogram Path: winzip32 exe Browsze. .. |

—dirchiving

Lrchve et Goes acioss Diskettes; IND j
I= | [rerementalldehiving
r Hesetfnchne Bit r [Efieck Eomss

Archiving Program;

DIGSIMANO35

Fig. 4-14 Archiving - Configuring

Selecting an e Select the name of a program in the hiving Program selection
Archive Program field. Depending on the selegtion Va @ s input and selection
possibilities are active.

e Configure all the archiv used by you consecutively. All the

entries are saved sep& r each archive program.

Specifying the e Enter the path in archive program is installed in the

Program Path Program Path b ile name without drive and directory
specificatio This information is sufficient in as far as the
archive pro lies within a directory which is specified in the search
path. Ifs¢his ot the case, the absolute program path has to be
entered.

e Click @ if you want to enter the directory path by means of
(¢

rchive program is not found in the specified path, the message Not

I N
\un s displayed below the Archiving Program selection box.
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Creating an Archive
That Goes across
Diskettes

Specifying
Archiving Options

Accepting Settings

Carrying Out
Further Settings

94

When archiving extensive projects on diskettes you may require several
diskettes. In this case you create an archive that goes across diskettes.

Select one of the following options in the Archive That Goes across
Diskettes drop-down list box:

No
This is the presetting. No archive that goes across diskettes is
created, but only across a single closed archive file.

Use Free Space

If the diskettes already contain files, these are not deleted. The files
of an archive are divided so that the free space on the diskettes is
used optimally.

1.4 MB, 1.2 MB, 720 KB or 360 KB

The selection of one of these options sets the maximum size of an
individual archive file. The files of an archive can be‘als6 saved on the
hard drive in this form and later copied to the disketies. These options
are only available for the archive program ARJ,

Delete Files
If the diskettes already contain files;these'ai€ deleted. This option is
only available for the archive programPKZIP.

Incremental Archiving

If this check mark is set, only.suchproject files are archived whose
ARC attribute is set. The ARC atiribute or also archive bits is set when
a file is created and wheénevenit is edited or processed.

Reset archive hit

If this check box‘is,aétivated, the archive bit of a file is reset after the
file has been arghived. It is not included during the next incremental
archiving if it has net.been changed in the meantime. Not until the file
has been edited arprocessed again is the archive bit set again
automatically so that this file is in included during further incremental
archiving.

Consistency check

If this cheek box is activated, a comparison with the files to be
archived is carried out while the archive file is being created. This
achieves an additional protective measure against data corruption
during the writing process, for example to defective diskettes. This
option is only available for the ARJ archive program.

Confirm your settings by clicking on OK. The current dialog box is
closed and you return to the Customize dialog box.

Now carry out further settings in the Archiving tab. Not every setting is
used during archiving or retrieving depending on the archive program
selected.

SIPROTEC 4 System Description
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The following limitations apply:

a

a
Specifying Archive e
Directories

[ ]
Options Settings .

If you have selected WINZIP as the archive program, all the further
settings in the Archiving tab are ignored.

If you have selected LHARC as the archive program, the setting
Check Options is ignored.

Specify a target directory for archiving and a source directory for
retrieving. The directory specifications are used as the presettings for
the dialog boxes during archiving or retrieving.

Activate the respective Use check boxes. Otherwise the directory in
which an archive file was last created is used as thedirectory
presetting.

De-activate the option Generate archive path automatically, if you
want to change the preset archive path'during each archiving process
and want to assign a name to thezarchive file.

If the option is activated, thegname @f the archive file is derived from
the name of the project and thepreset path or the path last selected
is used as the archive path.

The option Create new arghivelname if names conflict is only available
if the option Generate archivie,path automatically was selected. When
the archive name is derived from the project name a conflict can arise if

an

SIPROTEC 4 System Description
E50417-H1176-C151-A8

archive file of the same name already exists.

Activate the @reate/new archive... check box so that the name of the
new archive fileis supplemented by a number in case of a conflict.
This avoidsieverwriting of the existing archive file.

If the option is'de-activated, an existing archive file of the same name
is ovenwrittemafter a confirmation query has been confirmed.

Activatelthe option Check target directory on retrieval if you do not
want touse the standard storage location for projects during retrieval.
Yau are then prompted before every retrieval to specify a storage
lagation.

Activate the option Check options if you want to change the
presettings immediately before archiving or retrieval.

Accept all the settings with OK.

95
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4.2.13 Archiving Projects

automatically when the project is opened.

Archiving a project can be carried out via a menu command or carried out OO

o Note:

l An opened project cannot be archived. ¢
Archiving Via a e Use File = Archive to open the Archiving dialog bo Xct the
Menu Command User projects tab.

&

User projects I Librariesl Sample proiectsl

Hame | Storage path
Project 1
Froject
Praject 3

N \
Selected K

Uzer Projects I_‘I

Libraries I_

Sample Projects Brawse... |

Help |

DIGSIMANO36

Fig. 4-15 Archivin
* , ®
All pro storage location are known to the DIGSI® 4 Manager

]
are di%
. & e names of all the projects which are to be archived and click

sequent dialog boxes before the actual archiving depend on the
ings (see Chapter 4.2.12).

\ An indication is displayed if the specified archive program is not
% installed. Select an existing program and check the directory path.

96 SIPROTEC 4 System Description
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Selecting Archives e Use the Archive - Select Archive dialog box to select an archive for
the project to be archived.

Archive - Select Archive
Save in: I 3 Dproj

|1 Folders
| Project_

File hame:

Save az type: If.\[i Archives [*.ar)

DIGSIMANO40

Fig. 4-16 Archiving - Select Archive

name box. Take into

e Enter a name for the archiv
consideration that the DOS co
archive programs, for e

or
e Select an existing archive click on Save.

e If you respond Ye t onfirmation query, the existing data are
overwritten by theln ta within the archive. The existing data are

irretrievab t.

e Ifyoures o to the confirmation query, the new data are

attache tl xisting data of the archive. This method allows the

archiving,of‘'several projects within an archive.

The arc@cess is logged. If you have selected several projects,

they archived consecutively.

L 4
Nptions —> Settings to open the Customize dialog box.

Archiving &
Automatically N tivate in the General tab the check box Archive Automatically on

pening a Project and confirm with OK.

ions have to be observed at some

prior to Opening
QII the projects are then archived automatically before being opened.

Q>®
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4.2.14 Retrieving Projects

Proceed as follows in order to retrieve a project: O

e Use File — Retrieve to open the Retrieve - Select Archive dialog 0

box.
Retrieve - Select Archive .
Laok in: I 3 Dproj %
File hame: IF'roiec:t_.ari
Filez of type: If.‘ui Archives [%ar)
DIGSIMAN043
Fig. 4-17 Retrieving - Select Archive
e Select the archive which contains roject. To do so select the
name of one of the archive files onfirm with OK.
You can always only select archive for editing or processing.
The further course of retrievi ends on the archive settings
specified.
e Select the targe tory for the retrieved data and click OK.
e Select the retN ns (see Chapter 4.2.12).
The retrieving pro is logged.
L 4 \< ’
L 4
98 SIPROTEC 4 System Description
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4.2.15 Working under the SIMATIC Manager

If a full version of STEP 7 is installed on your computer, the SIMATIG
Manager is used to create projects.

The SIMATIC Manageris extended by the DIGSI® 4-specific functionsiby:
installing DIGSI® 4.

Observe the following points when working with DIGSI® 4 under the
SIMATIC Manager:

a Inthe component view all the SIPROTEC deviceswareassigned to an
object of the type Device container which is only visible,in connection
with STEP 7. A device container only has Gengral properties.

a All the functions of the DIGSI 4 Manager are‘accessible via the same
menu commands in the SIMATIC Managet.

0 The DIGSI® 4 Device menu is called REGyin the SIMATIC Manager.
It contains the two commands Devicé@> DIGSI (plug-and-play) and
Initialize device.

DIGSI® 4 always shows the hieratchieal structure of a project with all
available objects. In addition testhisiTopological View the SIMATIC
Manager also offers anothes project view, the Component View. The
component view provides@meverview of all the SIPROTEC devices
within a project.

e Click View — Component View on the menu bar. Depending on the
presetting thesproject view within the current project window is
changed of a ngw project view is opened. The presetting can be
modified vig,@ptions — Settings in the View tab.

e Click Deviee within the tree view. In the list view the designations of
all thegexisting’SIPROTEC 4 devices are shown.

The Object Properties provide information on the assignment of the
device to the hierarchy level of the project.

*» Use the context menu to select the Object Properties and change to
the'System Management tab.
The position of the device within the hierarchy is displayed in the
System Hierarchy tab.

s SelectView — Topological View in order to return to the hierarchical
view of the project.
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PROFIBUS

The Properties dialog box of a SIPROTEC 4 device has an additional

A\

PROFIBUS FMS Connections tab. O

Caution: O
Do not carry out any changes in this tab if you use the PROFIBUS DP
protocol.

100

Properties - SIPROTEC 4 device

Global I MLFB I Communicatio s |
Systemn Management | FMS /' IEC zetting PROFIBLISSFM chiohs
Mame Address

ERLEIRLES MagelT] k.

Mew... FProperties @ Delete |

>

DIGSIMANO71

Fig. 4-18 Prope@ﬁOTEC® device, PROFIBUS FMS Connections tab

If a fulleversion off STEP 7 is installed on your computer, set the

PROFI address in the PROFIBUS FMS Connections tab. In
nnot make any entries in the FMS / IEC setting tab which
IGSI® 4 to set parameter values for the communication via

IEGvor FIBUS FMS.
configuration of a PROFIBUS FMS communication connection is

cribed in Chapter 7.
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4.3 Devices

DIGSI® 4 processes SIPROTEC devices V4, V3 and V2. The proce@

of managing the devices within your project does not differ. The
procedure is explained using a SIPROTEC 4 device as an example.

L 4
4.3.1 Inserting a SIPROTEC® Device \%

Proceed as follows in order to insert a SIPROTE e into your
project:
e In your project structure select the level o ich you want to insert

the device (target directory) and use t ert New Object —
SIPROTEC Device or Device Catal ontext menu to open the

Device Catalog window.

Q

Device catalog

o
D 6MD bay controller
D 754 distance protection
EID 750 cable diff, protecti

s W

ce it in roject i 7
Bl
| 07

Pla
ISGSIMANO
Fig. 4-19 vice catalo
AL
©) the directory of the device series to which your device belongs,
r example 7SJ Overcurrent time protection. Select your device
O ithin this directory, for example 7SJ631 V4.0 and drag-and-drop it

into the target directory of your project.

[ ) Note:

Please note that devices can only inserted into folders, not directly into
the highest project level. For this reason a Folder object is always
created when a project is created.

SIPROTEC 4 System Description 101
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4.3.2 Specifying the device model

The Properties - SIPROTEC 4 Device dialog box MLFB tab is opened
before the device is inserted into the project structure

e Use the drop-down list boxes to select the parameters which
correspond to the order number (MLFB) of your device model and
confirm your selection with OK.

Properties - SIPROTEC Gerit <]
MLFE | P

/ & A

Order number [MLFE]: ‘
[75J636T2EB423HHD TN | PR Y|

7. Mominal Current |1 14 j

2. Power Supply |2 DC 24 Binary InputA;reset 17 j

5. Housing IE . Flugh Mountlﬂgt-age Fh_r;[ugs j J_I
10. Language/Regional Functions IB - Regigry'orld, 50/60H2, English = E_I
11, SYSTEM-Por [+ PofBusEMBgave Rodss 7] [
12, Service Port 2o [ y - 25 M_I
13 Dzc. Fault Recording / Metering ‘w. and Min/t ax/Dimd MeasunJ M_I
14, Overcurrent / Matorpratection £ ... H S0 1451(M). 4B, 43, 4 Setlr; Motor.... J E_I
15 Directiohal Owvercurrent £ Yaltage H_;B?,ENS, 27,59, 81000, j D__I
1E. Auto Reclose / Fault locator [: none j Fl_I

Cancel | Help |

DIGSIMANO08

Fig. 4-20 Properties “SIPROTEC 4 device, MLFB tab

¢ In order to display the complete object properties of the SIPROTEC
device sélect the device in the data pane of the DIGSI 4 Manager and
open thelgbject properties via the context menu (also refer to Chapter
5.2)¢

Note:

Information on the configuration of your SIPROTEC 4 device can be
found in Chapter 5. The configuration of the communication connections
is described in Chapter 7.

SIPROTEC V3 and V2 devices are configured similarly. For detailed
information on the user interfaces please refer to the on-line help.
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4.3.3 Offline / Online Operating Mode

Offline

Online

SIPROTEC 4 System Description

E50417-H1176-C151-A8

There is no connection to the device in the Offline operating mode.

In the Online mode, there is a communication link to the device which
can be realized in different ways.

The current operating mode of the device is displayed in the status line
of the DIGSI 4 device processing.

In Offline mode

Q

a
a
a

| W R A A

O

You define the functional scope of a SIPROTEC#,devige,
You make individual function settings,
You configure information,

You process the default display and copffel display using the optional
program DIGSI 4 Display Editor,

You define the settings for interfages,time’ synchronization, and
passwords,

You create the logic functions withthe optional program DIGSI 4 CFC,
You display the stored measurédvalues and indications,
You set the limit values,

You display stored faultrecords and evaluate these fault records with
the optional program SIGRA 4,

You expordand printwarious data,

O You store alhdata processed in files.

In Onlinegmede

Q

0o 0O 0O

You tranisfer parameter values from the computer to the SIPROTEC®
device,

Youhtrahsfer parameter values from the SIPROTEC® device to the
temporary memory of the PC and then save these in the permanent
memory of the PC see Chapter 4.4),

You transfer indications, measured values and fault records from the
SIPROTEC 4 device to the temporary memory of the PC and then
save these in the permanent memory of the PC (see Chapter 4.4),

You execute test functions,
You control the equipment and set taggings,

You initiate a restart or a resume of the SIPROTEC device,

O You set the date and time of the SIPROTEC device.

In addition you also dispose of the processing possibilities of the Offline
operating mode. However, measured values, indications and fault
records stored in the permanent memory of the PC can only be evaluated
offline.
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4.3.4 Opening the SIPROTEC 4 Device

e Inthe DIGSI® 4 project view select the device and open the Open
Device dialog box via the Open Object context menu.

Proceed as follows in order to open a SIPROTEC® device: OO

Open device xl L4
— Connechon typpe————————————— 1~ Connection propertie
= Offline Mo zettings required for this connection type, \
" Direct
1 WIEE @

" Modem connection
| PRIOFIBUS FS
= Ethernet Q

Cancel Help
DIGSIGB032
Fig. 4-21 Opening a device K

Offline e Select the Offline rati de if you do not require a connection
to the device. Y w ith the data saved in the PC for the
device.

Direct e Select the Di Xrating mode, the PC interface and the Device
interface ( nnel switch, if required) if a connection is to be
establis to SIPROTEC® device via a serial interface of the
comput

port to the USB port of the SIPROTEC 4 device.

USB o @onnection type to establish a connection from the compu-

Modem Connection @ct the Modem connection operating mode, the modem
connection and device interface (and a channel switch, if
required) if your device is connected to your PC via modem.

PROFIBU M\o Select the PROFIBUS FMS operating mode if you want to
communicate via a PROFIBUS FMS connection.
[ ]

Ethernet Select the Ethernet operating mode if you want to communicate via

L 4 an Ethernet connection.

¢ Confirm your selection by clicking on OK.

The progress of the connection establishing process is displayed.
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If it is not possible to establish a connection, the Establish Connection
display box displays a number of possible reasons. O
lic

e Check the physical connection between the computer and
SIPROTEC® device, eliminate the fault and click Repeat. Q
i

e If no valid parameter set is loaded in the SIPROTEC® device, cli
Initialize and repeat the process of establishing the connection.

L 4
o Note:
l If you want to use a device for which your PC doesn ave a valid
parameter set, open the device via the Plug-and-pl nction (see

Chapter 7.2).

Loading Settings When the device is opened, all the para r values of the SIPROTEC®

Open Device Online
The devices and PC data are ndt co ible.

“which data do wou v g with?

=

' PCDa
'S Cancel | Help |
SIG

m -22 Data incompatibility between the device and the computer

( , In the Open Device Online dialog box select the Device Data or the
@ PC Data.
L 4
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4.3.5 DIGSI Operating Tree

106

After all the data have been read in, the DIGSI® 4 operating tree is built
up and the device window is displayed.

/ Substation 1 7 110 kv ___ [H=] [E3

[® Project 1 7 Region North / Substation NY

E--;"; Offline

7
-3k CFC

-2 Annunciation

" Event Log

f Trip Log

@] General Interrogation

= 5 pontaneous Annunciation

=34 Statistic

ﬁ Statishic

B4 Set Pointz [Statistic]

[=13] Measurement

EI 2 Primary Values

f\_-ﬂ) Operational values, primary

31 Secondary Walues

; d)l Operational values, secondary

E| 29 Percent Values

53, Operational Percent

i Minstd aw/Demand

-4 Demand

WA Mindban

F. I, Power Factor, Min/tas

~474f Minfhdax Demand
Others

% Thermal Meter

b

Elg Ozcillographic Recods

------ =4 Dzcillographic fault A econds

DIGSIGB020

Select funchion

ftﬂ. Drevice Configuration

abe.. | amguage

st Passwonds |
? Serial Ports

@ Tirme Synchronization I
|§| General Device Settings

}D;j Oszcillographic Fault Records

@ Change Group |

ﬁ Setting Group D I

ﬁ Setting Group C

ﬁ Setting Group B

E Setting Group &

Power Swstem data 1

JHcrc

ﬁ Contpal Display

W D efaylt Qisplay

# I agking)l /O Bonfiguration b atrix)

Fig. 4-23 Devicefwindow With operating tree in the offline mode

Depending ©n the 'Set operating

mode the device-specific processing

functions,are,displayed in the navigation window. Some SIPROTEC 4
devices¥e'g:, 6MD63, 6MD66 and 6MD665) have no settings groups.

These objects can be used to carry out the following actions:

Q" Parameterizing
aaRisplaying process data
Q) Performing operator actions

Q Executing test functions

Proceed as follows in order to select the individual functions:

¢ Click in the navigation pane (left-hand window) on the function,

for example Settings.

The data pane (right-hand window) displays the subordinate contents,

in the example Select function

SIPROTEC 4 System Description
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o Note:
l The objects Control and Test are only available if you are workingfin
Online mode.

The availability of individual objects in the function selection depends on
the type of the SIPROTEC® device and the set functional scope. ¢

[ ) Note:
l The procedure for setting parameters is descri i pter 5.

, measured values
ibed in Chapter 6.

The control operations such as reading out indi
and fault records, controlling devices, etc.

The test functions of the devices are explained in Chapter 8.

4.3.6 Triggering a Restart and a Resl@

Caution: @

A If you execu @ ommand Restart all device buffers, metered values
and statisti¢ values are reset (Spontaneous Indications remain
unchangeM Resume, all device buffers remain unchanged. First

i and the buffer contents, if necessary, using the DIGSI

4 Devic efore each Restart (see Chapter 6.2.7).

K\wesume.
Password Prompt \triggering of a restart or resume can be protected by the password

rtesting and diagnostics. If this password is activated, it is prompted
efore one of the two commands is executed.

o Enter the correct passwords and confirm it with OK.

SIPROTEC 4 System Description 107
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4.3.7 Setting the Time and Date in the SIPROTEC Device

You can enter the values in the dialog or as an alternative accept the
system time and date of the computer.

DIGSI® 4 allows you to set the date and time in the SIPROTEC device. OO

Note: ¢

Do not use this option if the SIPROTEC® device communicat i
devices from the LSA equipment range.

e Select Device — Set Time and open the Set clock& d n device

>

dialog box.
Set clock & date in device E

[ Use PC time/date

tanual

[ abe: |1 5/08/2001
Dram: IWednesda_l,J

Time: |13:U‘I:DB
Ok I Cancel |
DIGISGB002
Fig. 4-24 Setting t @
e Enterthe da@@‘}\e. Make sure itis entered in the correct format,
A )

otherwise a dication will be displayed.
or

. Selg h PC time/date check box to accept the system date
and(sys time of the computer.
efnput boxes are then deactivated.

Therdayai§ determined automatically from the date and cannot be

anged.
onfirm with OK in order to transfer your settings to the SIPROTEC®
\ device.
L 4
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4.3.8 Changing the Operating Mode

DIGSI® 4allows you to switch operating modes without having to close
and restart a SIPROTEC® device. Precondition is that the device wifdow
is active.

Proceed as follows:

e Select Device — Switch Online/Offline in order to change from the
Offline operating mode to the Online mode and, if nécessary, save
any unsaved changes.

¢ Select the connection time in the Open Devicegdialoghox and
confirm with OK.

The connection is established. Once connection i§ysuccessfully
established, the operating mode ONLINE is displayed in the status bar.
The view of the device window is updateds

The process of changing from the Online ‘@perating mode to Offline
mode is similar.

4.3.9 Cleaning Up the Data

Frequent addition and déletion of information that is configured to the
system interface leavesymemory areas behind that can no longer be
used. Cleaning up the dataxfrees up these memory areas again.

A

Caution:

As soon as you, clean up the data, the information item numbers are
reassigned-If,thedSIPROTEC 4 device is connected to a SICAM control
center, youawill iave to perform a renewed data export to SICAM
plusTOOLS!

Proceed as follows:

e, Select File — Clean Up and confirm the confirmation query with OK.

Note:

The cleaned up data is only finally accepted when you execute the Save
command. If you have accidentally cleaned up the data, close DIGSI 4
Device Configuration without saving, and then restart it. However, you
will then lose other changes that you have not yet saved.
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4.3.10 Reading Out the Fault Buffer

or a destroyed parameter set, indications are stored in the fault buffer of
the device. In this case fault-free communication with the device is no
longer ensured. Your attention is therefore drawn to existing faults during
the attempt to establish a connection to the device. You can then read
out the fault buffer in the SIPROTEC® device and save the indications in
a text file. Please then send this file to the DIGSI hotline. %
ossible,

If fault-free communication with the SIPROTEC® device is

the following indication is first displayed: @

If faults occur in the SIPROTEC® device, for example hardware defects OO

L 4

Ermror in settings block

e Cannot transfer parameter zet from device

DIGSIGB120

Fig. 4-25 Fault in the parameter set

e Click OK and confirm the SL@( query with Yes in order to read

out the fault buffer.

e Enter the name and st ation of the fault file in the Save As
dialog box. The . en is preset as file type.
e Click OK. The't or on your computer linked to .txt is opened

automaticallyx ault file is displayed.
e Please senm file to the DIGSI hotline.

110 SIPROTEC 4 System Description
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File Edit Seach Help (
MLFB : 7SJ62112EA4BMFEd———————————————— |
BFHr: 9805049375

Fu: ues.10.68

Adresse: 1 I
TextHr: 1

Laenge: 13

Fid: 17

Result: o4

Reason: 189

7SJ62112EAMBIFES———————————————— u4.18

uy.10

98050649375

Task HModul Reaktion Ort InfoB Infol Datum/Zeit

8831 0631 0865 0000 08BG8800a2  08B42bO42c  13.10.99 09485:2419

@831 6631 0830 0017 00000806060 08B00EA6BO  13.10.99 89:-8552414

6881 @614 0838 G601 O0OOBBOAAG0  DOOBBOAGEE  13.10.9909:85:2817

9831 0631 0865 0000 0006880022  00842b042c  13.10.99 09:685%2420

@831 6631 0865 G600 00068888832  08O42bEs2c  13{10.99 09:85:2423

8831 0631 0865 G000 0886bcO1c8  0ABBBG0060  13.18.99 09-685:2430

9831 0031 0865 0000 00088c0739 0000830401 _ 13.10099 09:05:2433

0831 6631 0865 G600 O000B8e6737  0OOBBOAEE0 < 13w18.99 09:05:2436

9831 0631 0865 G000 0008820739  0008O30401  13.10.99 09:05:2439

@831 6631 0865 G600 000688e68737 0008000808600 13_-18.99 09:85:2443

6831 6631 0865 G000 O000B8e0739  0OOBO3GLOYY A3.18.99 09:05:2446 -
< _ A
DIGSIGB121

Fig. 4-26 Text editor with error file, example
4.3.11 Closing the SIPROTEG® Device

Individual Devices If youswant te’Close the processing of an individual SIPROTEC® device,

proceed as follows:

¢ Select File — Close and confirm the confirmation query in order to
save the parameter set.

ThiS closes the device window. If several device windows are opened,
the window which has the focus on it is closed. DIGSI 4 Device
Configuration remains open.

All Deyices If you want to close the processing of all opened devices, proceed as
follows:

e Select File — Exit and confirm the confirmation queries of the
individual devices with Yes if you have not yet saved the changes at
the parameter set.

DIGSI 4 Device Configuration and all the opened devices are closed.

SIPROTEC 4 System Description 111
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4.3.12 Copying Devices

Creating Variants

You can define sample devices if you use a standardized parameter
configuration, which for example orientates itself to company-internal
specifications and provides for similar parameter configurations for
devices of the same type. The sample devices can be duplicated as often
as required by simple copying. A new device is created every time. Its
settings can then be adapted at the individual location of this device.

Proceed as follows:

e Select the device in the data pane of the DIGSI 4 Manager and Select
Copy via the context menu. Click on the insertion locatiomwithin the
project hierarchy and select Paste via the context menu.

The created device contains the parameter settings@f the ‘griginal device
but has a different VD address. It has to be re-initialized subsequently.

If you do not want to copy devices but rathef'document different
operating states during the parametegeonfigdration of a device, you can
use the DIGSI 4 Manager to create an‘Qpetating state for each
SIPROTEC variant.

The data of the device variant can be‘edited with DIGSI® 4 just like those
of the original device.

Proceed as follows in order to create a device variant:

e In the data pane of the DIGSI4 Manager select a SIPROTEC®
device and use Cfeate Variant in the context menu to create an
object which has.the same name as the original object with the
extension .vamylt isdisplayed within the project structure on the same
hierarchy level asithe selected device.

The data of the/created object are an image of the data of the original
object, the VBsaddress is also identical. The variant thus represents the
same physical SIPROTEC® 4 device.

Note:
The fallowing limitations apply when using SIPROTEC® 4 variants:

& “@oupling between a SICAM control center and SIPROTEC® variants
via SICAM plusTOOLS is not possible.

8 A SIPROTEC® 4 variant object cannot be a user of an IRC
combination.

Q A process bus link cannot be implemented.

112
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4.3.13 Editing Data of V3/V2 Devices

There are no differences between SIPROTEC 4 devices and the devi
version V2.x or V3.x in the management of the device data by the
DIGSI® 4 Manager. You can insert devices, create variants, copy d
etc.

Parameter configuration in DIGSI 4 is carried out similarly to that of
SIPROTEC 4 devices. Information on the user interface d the
individual parameters can be obtained in the online hel

&
N
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4.3.14 Inserting Existing V3 Systems

DIGSI® 4 offers a convenient option to insert existing V3 systems into a
DIGSI® 4 project. The structure of the original project is applied
automatically in this case.

To insert an existing V3 system in a DIGSI® 4 project, proceed as
follows:

e SelectInsert — DIGSI — Existing V3 system. You reach rt
existing V3 system dialog box.

igene D ateien
7 Palm
[ Prograrnmne
[ REMCON
£ SaPwarkdi
27 Siemenz
T TEMP
£ WiIN3S
1 WINDDWS

DIGSIGB156.GIF

Fig. 4-27 Inserting existing V3 systems

L 4
o Sele ctory which contains the desired V3 system in the Path

d: All V3 systems in the selected directory are displayed in
nd box.

£
O
Q>®

L 4
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Inzert Existing ¥3- Device

Path: Found:
ot -
Station | Adresse
G C 1w Berge 50
0] Eigene Dateien Alleesh z
3 Palm Stp. Bamningstt B
(£ Programme 000 EwWERE 3
£ REMCON
£ SaPworkd : 4
£ Siemenz Find |
£ TEMP
£ WIN3S
£ WINDOWS
Drive: r— Properties of selectedidevice
= o _HDO_ j Mebwork | Mame:
Address:
Path:
Cancel Help

DIGSIGB156a.GIF

Fig. 4-28 Found V3 systems (example)

¢ If you click one of the foundisystems, its properties are displayed in
the Properties of cted system area.

e To accept one (ofs
system(s) Fo box and click OK.

_DIESI Manager - ¥3 systems
File Edit |nzett Dewvice Wiew Options ‘Window Help

[ [Of ]

s | ] [<romes™ 28 =1 %] 2|

-\Siemens\DAPROJAY3 syste
L P
a2l OTELC 1]

'Ei‘: V3 systems

=23

Obiject name Last modified

0 00010 E*WERK, 11-30
(L Alleestr
[ 014 Stp werl B3
435 024 Diichting B1
(2] 084 Schrdder B2
(2] 0B& Stp Bann &3
[0 098 Ewierk &1
138 E'werk 42
2 Stp. Banningst
E-wferk

Stp. Al '

[_ (0] %]

Press F1 to get Help. |

GSIGB157.GIF

. 4-29 Inserted V3 systems in DIGSI Manager
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The structure of the system is retained when inserting: A folder with the

system name is created for each system. This folder contains a folder for

each branch, with the corresponding name, which contains the devices. O
Each system folder is defined as an IEC address area, which prevents

address conflicts between inserted systems. O

116 SIPROTEC 4 System Description
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4.4  Setting Values

O

Since you can work with your device in Offline mode or in Online n‘@
the following setting values may differ:

Q In the temporary memory of the computer, .

Q In the permanent memory of the computer and

0 In the permanent memory of the SIPROTEC® d&%

Open Open (b
offline online 0

Permanent
memory
| (PG, senver, |
floppy)

Permanent
memory
in relay

On-Offline.gif ’

Say, Transfer
Fig. 4-30 Managing DIGSI ic

;, distribution of the parameters
Offline :\nges in the Offline operating mode initially only act on the temporary

C memory. If they are to be available permanently, they have to be

aved explicitly in the permanent memory of the PC.
Online \ Changes in the Online operating mode initially only act on the temporary
PC memory. If they are to act in the device, they have to be transferred

to the device.

L 4
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441 Saving Setting Values in the Permanent Memory of the PC

temporary memory of the PC. The source data in the permanent memory
are at first unaffected. There is no automatic saving of changed setting
values.

Changes to the setting values are initially only carried out in the OO

e Click on File — Save in order to save the setting values. 4

Note:

You can only save setting values if no windows for displayi cess
data are open. If such a window is open, the contentséf t tive

window are saved but not the setting values.

4.4.2 Transferring Setting Values to the Device (b

From the
Permanent
Memory of the PC

118

Proceed as follows in order to tr he,setting values to the device
memory:
Open the device in the Offli ing mode. The contents of the

permanent memory are the nsferred to the temporary memory of
the PC.

e Click the Device Device menu command.
e Enterthe pass Parameter set in the Password query dialog
box and confi K.

ine connection between the PC and the device.

device is established and the setting values are
mory of the SIPROTEC® device. After transfer has
e link is automatically disconnected.

SIPROTEC 4 System Description
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From the
Temporary

Proceed as follows in order to transfer modified setting values from the
temporary memory of the PC to the device:

Memory of the PC Change any number of parameters and click in the dialog windo

the DIGSI -> Device command button or select the Device — SI
-> Device menu command.

¢ Enter the password for Parameter set or individual parameters in
the Password query dialog box and confirm with OK. @

o Note:

l The DIGSI -> Device command button of a dialo is only active
if you have changed the setting value of at leastyon ameter.
Depending on the type of modified parametefjthe setting value can
be transferred individually to the device o in"ftonnection with the
complete parameter set.

If you transfer the complete parame
SIPROTEC® device is required

>
R
.Q(b
<
O
&

L 4
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4.4.3 Transferring Setting Values from the Device

required for the device are loaded from the permanent memory of the PC
into its temporary memory. These values are then compared with the
transferred setting values of the connected device.

After the Online connection has been established, all the setting values OO

If the device data deviate from the PC data, the Open Device Online &
dialog box is displayed.

Open Device Online E

The devices and PC data are not compatible. \
“Which data do pou want to continue working with? 0

Ok I Cancel | Help | @

DIGSIGB018

Fig. 4-31 Opening a device online

e Select the Device data &d click OK.
The setting values in t memory remain unaffected by the
selection.

Saving Device Data  If you have selec% vice Data option, the setting values from the
device memoryare positioned in the temporary memory of the PC. If you
want to save the @ a in the permanent memory of the PC, proceed as

follows:
. cn&& ave.

® :
l m only save setting values if no windows for displaying process
a are open. If such a window is open, the contents of the active

E dow are saved but not the setting values.
S .
120
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444 Comparing Setting Values

Online / Offline In the Online operating mode you can compare the parameter sets ig'the

Comparison permanent memory of the PC with the data in the memory of a
SIPROTEC® device. A filter function allows you to select a subset for
comparison from the maximum number of comparable parameters. As a
result of the comparison, those parameters which differ between thé two
compared parameter sets are displayed.

Proceed as follows:

e Select Device =& Compare Parameters Onlingl@ffline.
The Compare Parameters dialog box is opened;

Compare Parameters

 Filker — State
- I7 Device Configuration - Start |
-7 Configure
- [ Default Digplay Comparison progress:
- I Cantral Dizplay i -
- [7 CFC Current information:
- I7 Power Systemn Data 1 Comparizon of the parameter sets successfull
- [ Setting Group &
- [ Setting Group B
- [7 Setting Group C LI
4
Select Al Deselect Al | Differences found: 1 51{
r Difference:

0 parameter set

biects

103; Setting Group Change Option Enabled
[+ Setting Group B
-- Setting Group C
-- Setting Group D

< !_ (T’ | 2

~ oF
Cloze I Prirt... | Q‘U Help |

DIGSIGB125

Fig. 4-32 Comparing pafameters on/offline

The categories which can be selected are displayed in the Filter select
box.

e Activate the check box before the designation in order to select the
category.

¢ In order to exclude an activated category from the comparison, click
on the check box. The check mark is deleted.

¢ If you want to select or deselect all the categories, click Select All or
Deselect All.

e Click Start to launch the comparison of the parameter values. A
segmented bar in the State box informs you about the current
progress of the comparison.
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Offline / Offline
Comparison

122

When the comparison has been ended, the number of differences found
is displayed in the State section.

Detailed information on the differing values of individual parameters can
be found in the Differences box.

The Objects column displays the designations of the individual
parameters combined to categories identical to the Filter box.

The Device parameter set column displays the values of the parameters
in the permanent memory of the SIPROTEC® device.

The File parameter set displays the values of the parameters,in the
permanent memory of the PC.

e Click Print in order to print out the displayed results ofr to write to a
print file. For further information on printing please refer to Chapter
4.10.

e Click Close to close the dialog box.

Proceed as follows in order to carry out an'effline €omparison of the
parameter sets of different devices or variants:

e Open adevice in the Offline mo@exandiselect Compare Parameters
via the context menu.

Compare Parameters On-/0fline

Miote:

Only those devices are admizsible for com@arizio

- are available in an opened proj

- are identical in the first B digi LFE with the'eurrent device
- have the same version a3 the’ curre

Praject:

' gu‘ Help |

digsi700.gif

Fig. 4-33 Comparing parameters offline

e Click the Compare command button.

SIPROTEC 4 System Description
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¢ Select the comparison criteria in the Filter selection box and click the
Start command button.

Compare Parameters

Device Configuration
Configure
Default Dizplay
Control Dizplay

CFC

Power System Data 1
Setting Group &
Setting Growp B
Setting Graup C

evice Configuration
anfigure
‘avwer System Data 1
etting Group A
etting Group B
etting Graup C

digsi701.gif

Fig. 4-34 Comparing paramet fi

The differences be 0 parameter sets are described in the
Differences bo

N
S

4

N
o
&

L 4
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4.5 Operating Language

O

DIGSI® 4 differentiates between three areas to which you can assign 0
different languages independently of each other.

a

DIGSI® 4operating language

The selection of a language as the operating language acts on the ¢

language display of the DIGSI 4 menus. %
PC device language

The PC device language can be set specifically for a c®
device or a SIPROTEC® variant. It influences, for ex e

parameter names in the DIGSI 4 operating tree or ifithe iguration
matrix. é
SIPROTEC 4 device operating language

The SIPROTEC® 4 device operating Iangu@eciﬁc for a
SIPROTEC® 4 device. The selection of ecific language
influences the language display of the t%ve device display.

&

>
N
N

L 4

N
&
&

L 4
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45.1 Setting the DIGSI 4 Operating Language

installation of DIGSI 4. Proceed as follows in order to change this s

The DIGSI 4 operating language is already set initially during the 00
ting:

e Use Options—Settings to open the Customize dialog box.

Language | Generall Wiew | Columnsl .&rchivingl

— Mational Language

Q‘D

&

Cancel Help

DIGSIMANO11

Fig. 4-35 Customize, tab

e Select th age in the Language tab in the National Language
box an

0 your selection with OK.
o Restart the\IGSI® 4 Manager in order for your selection to become

effecti

The desi s of all device-independent control elements and
igfor atiofare then displayed in the language you have selected.

l language which is to be set as the DIGSI® 4 operating language has
be installed on your PC.
L 4
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4.5.2 Selecting the PC Device Language

o Select a SIPROTEC® 4 device or a SIPROTEC® 4 variant and use
the Object Properties context menu to open the Properties dialog
box.

Proceed as follows in order to set the PC device language: OO

Properties - SIPROTEC 4 device
Global | MLFE | Communications Modules  Svstem Management | FMS 7 IEC setting

Fath: chprogram filegh digzidsDAPROJYProject_\PFDINGEYASDA00000001

Catalog path: c:hprogram fileshdigzid'Managet P70 \Geratypsh FSJBIN [ ‘
Syztem hierarchy: Praject 1/ Region 1/ 7SJ631 4.0

Parameter set version:  ¥4.00.18 0

PC device language: Q

Cancel Help

DIGSIMANO51

Fig. 4-36 Properties, ement tab

e Changetoth S Management tab and select a language from
the PC devicela e drop-down list box.
e Confirm the e on the successful installation with OK and also
0 es dialog box with OK.

close th
The paﬁx es are now displayed in the language selected by you
i( '

for thi

X

te:

en you insert a SIPROTEC® 4 device or a SIPROTEC® 4 variant, the
guage which was specified as the DIGSI 4 operating language is

\assigned by default to the PC device language.
You can furthermore create your own texts in order to use these as the

PC device language. The procedure is described in Chapter 4.9.

-
&

126 SIPROTEC 4 System Description
E50417-H1176-C151-A8



Operating Language

45.3 SIPROTEC® Device Operating Language

Language selection is only possible if the device supports this functi O
This property can be seen from the MLFB number.

Proceed as follows in order to set the SIPROTEC® 4 device language®
¢ Open the device and click in the navigation window on Parame‘ers.

e Select the Language function in the data pane and the context
menu to open the Change Device Operating LK alog box.

Change Device Operating Language E
Current operating language:
IEninsh (UK] 0

Operating languages available:;
English [UE]
English [LIS

DIGSIGB060

Fig. 4-37 Changing the device o ting language

0K | Cancel |

e Selectthel e Operating language available tab and
confirmy ction with OK.
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46 Passwords

Web Monitor

Switchgear
Passwords

You can assign passwords in order to protect your SIPROTEC® 4
device against unintended changes to the device or unauthorized
operations from the device.

The following access authorizations are preset at the factory:
Switching/tagging/updating (Password No. 1)

Unlocked switching (Password No. 2)

Test and diagnostics (Password No. 4)

Hardware test menus (Password No. 6)

Single parameters (Password No. 5)

0O 0 0 0 0 O

Parameter set (Password No. 7)

O Access authorization "Full access"{(only for SIPROTEC B&B)
O Access authorization "Changes’. (onlyyfor"'SIPROTEC B&B)
O Access authorization "Read enly"enly for SIPROTEC B&B)

Via an Internet browser and witfi'thethelp of the Web Monitor you can
read out and change data from aSIPROTEC device. To control the
access, corresponding accgssilevels are introduced.

In addition to the passwords, you have to define the access levels in the
interface dialogs.

Ten switchgear passwoids are additionally available. These can be
linked freely to any'’cammands. A switchgear password can be assigned
to different ceammands. The assignment of a switchgear password to a
command is carried out in the properties dialog box of the command.

The passwaord is requested for the corresponding function at operations
with DIGSI® Zor at the operator control panel of the SIPROTEC® 4
device,

Nate:

Password protection against unauthorized access is only active during
on-line operation. The passwords for changing settings are not activated
until the settings are downloaded to the device. They are irrelevant in the
Offline mode.

In order to de-activate a password you have to know it!

128
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Passwords can only be changed by means of DIGSI® 4.
Proceed as follows in order to change an existing password:

e Open your device, double-click in the function view on Passwor,
thus opening the Passwords dialog box.

Passwords:

=
B
=
fi]

Function

rol fi
Password for unlocked switching
Password for testing and disgnostics
Pazsword for hardware test menus
Passwaord for single parameters
Password for parameter set

QliRiRla! ql (1

Change... |

Gese| [ DicEs bevice |

digsio11.gif

Fig. 4-38 Passwords

e Select the password f
button. The Change Pas

click on the Change command
dialog box is opened.

Change Password

0ld pazsword:

Mew pazswar

Confirm new p

N Changing the password
ter the old and the new password. An asterisk is displayed for each

character you enter. As a confirmation enter the same sequence in
the Confirm new password box.

Confirm your entries by clicking on OK.

SIPROTEC 4 System Description 129
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Note: O

e Passwords are numbers with a length of up to 8 digits. ( )

At delivery all passwords are set by default to 000000. The
passwords for the Web Monitor are an exception: Here the default
setting is 000002 for "Full access", 000001 for "Changes" and 000000 4
for "Read only".

e For Web Monitor access the following settings apply: \%

Operator interface Read only

Service interface Read only
System interface No access
You have to change these settings to get access to ROTEC

device.

Note:

If you have forgotten your password f ch@ parameter set, a
temporary password can be obtained f tline. This can be used
to define a new user password forgthis f

Our hotline requires the registrati
package!

r of your DIGSI® 4 software

130
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Deactivating a Every password which is activated is identified by a check mark in the
Password Active column. The passwords can be deactivated separately.

¢ Click in the Active column on the check box in order to deactivate
password.

Deactivate Password E

To deactivate the selected password, firgt enter
password,

4
Pasaward: || \%

;¢ I Cancel | Help |
DIGSIGB038
Fig. 4-40 Deactivating a password

e Enter the valid password in the PassWord input box. If you enter the
correct password, the OK comma ttom is activated. Confirm your
entry by clicking on OK.

All the passwords are activ i default setting of the parameter set.
The passwords can be d parately. Deactivation only applies
to the current session. All ords are activated when DIGSI® 4 is

as

restarted.

Caution:

If a passworg gactivated, you are not prompted for a password prior
to executi he associated action or transmission of the command.

Please note is can have unintentional consequences!

asswords are activated independently of each other.

Activating the Thei i
Password v in‘the Passwords dialog box on the check box of the password
i Active column. The password is activated without any further

@n irmation.

SIPROTEC 4 System Description 131
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Resetting All the If you have forgotten passwords, it is possible to reset all the passwords
Passwords to the works setting, 000000. In order to avoid unauthorized resetting of
passwords, resetting is protected by various means.

¢ Inthe Passwords dialog box click the button Reset all. The Reset
passwords dialog box is displayed.

Resel passwords
L 4

Next.

From this sequence
a special algorithmghi
box.

Resel passwords

I® 4 calculates a DIGSI key in accordance with
y is displayed in the Reset passwords dialog

DIGSIGB135

Fig. 4-42 Resetting passwords after entering the license

132 SIPROTEC 4 System Description
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¢ Now call the DIGSI hotline. Inform your phone partner of your license
number and the resulting DIGSI key. You will be given a reset keyO

¢ Enter this value in the box provided and click Reset.
All the passwords has the original sequence 000000 assigned to t)@

o Note: .
l The reset key given to you can only be used once.
é bat the

If you have to reset the passwords again, you will have
procedure described.

¢ Click in the Password dialog box on OK in érde
procedure.

Password Prompt If an operator action, for example, switc@anging the parameter
set, is protected by a password, the ¢ ing activated password is
prompted by the Enter Passwaoxd dial .

Enter Password

FPazaword for paramater zet:

DIGSIGB040

Fig. 4-43 Ent
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4.7 Exporting / Importing Data

The import/export function of the DIGSI 4 Manager provides many
possibilities for managing your data. Company-internal security concepts

or quality specifications for maintaining various data may make it

necessary to source data out and make them available for further &
processing by employees in other departments.

The information which you can export and import include %
0 The complete data scope of f SIPROTEC® device \

O Settings of protective functions in OMICRON format @

O Fault record data in COMTRADE format

m]

Configurations and values of protection par s’ in ELCAD or
XRIO format

O Information configured to the system in in DBASE or XML
format

0 Device and station data for a communication according to IEC 61850

Original: scheduled set
from the Project Department EXport

Version: IBS set
from the Commissioning Department

Version: operator set

B ———
>
"‘%@ \ from the Operations Department

Im-export.gif @
Fig. 4-44 , data import/export

DIGS)4
Both data from SIPROTEC® devices and from SIPROTEC variants can
be exported and imported. In addition you can import and export, in the
course of a communication according to IEC 61850, the data from

. devices (also such devices made by other manufacturers) and stations.

134 SIPROTEC 4 System Description
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During export, all the data belonging to a SIPROTEC® device are packed
and saved in a file. Compressing and extracting data is carried out
automatically. All the required options are preset and cannot be changed.
During import, the data of a SIPROTEC® device are extracted fromythis
file. They are then available for further processing.

4.7.1 Exporting the Data of a SIPROTEC® Device

DIGSI 4 Manager supports the export and import of deviee and station
data. During export, all data belonging to a deviceforamIlEC 61850
station are packed and saved in a file. During import, the data are
extracted from this file. They are then available forfurther processing.

Exporting and importing device and statiopsdatatmay be necessary for
the following reasons:

e You want to manage device data jian archive and use as required.
e You want to transfer device @ata tof@anather project on another PC.

¢ You want to integrate devices by other manufacturers, which are
suitable for IEC 61850-type, cOmmunication, into your system

topology.

e You want to process<station‘data with the system configuration of
another manufacturer.

e You want tontegrate stations, which have been configured with the
system caonfigurator@f another manufacturer, into your system

topology.

Proceed as followstin order to export the data of a SIPROTEC® device
or of a SIPROTEE variant:

¢ In the datajpane of the DIGSI 4 Manager select the device whose
data aré to be exported and use the Export Device context menu to
open,the Export dialog box.

Netren  [o ©) = = ¥ i
" client [ Quick Data Reminder [_1'Win32app
FullShat3d3 CA54PWORKDIR EI it
Gutwin [ Sicam Documents
Hief_Proj [ Siemens
Program Files E Temp
Psfonts @ Tmp
File name: (1]4 I
Save az twpe: |DIGSI 4 transfer file [* dex) ﬂ Canicel |
Help |

DIGSMANO059

Fig. 4-45 Exporting

SIPROTEC 4 System Description 135

E50417-H1176-C151-A8



Managing Projects and Devices

¢ Select the drive and directory and specify the name of the export file.
DIGSI® 4 suggests the name of the selected object. The transfer file
has the extension .dex for SIPROTEC 4 devices, .de3 for SIPROTEC O
3 devices and .de2 for SIPROTEC 2 devices. During export for an IEC
61850-type communication, the suffixes .icd (device or .scd (station) 0
are used. SIPROTEC 4 devices allow to export data in XML and XRIO
format (file extensions .xml and .xrio.).

e Confirm your entries by clicking on OK. ¢

The exporting process is started. %

Note:

Please note that only data located within the device directeries'generated
by DIGSI® 4 can be exported.

HV project description files assigned to a process control device are, for
example, usually not stored within these directo and are therefore not

136

exported. SIEMENS therefore recommend ting the HV project
description files separately.

R
>
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N
S

Q
o
&

SIPROTEC 4 System Description
E50417-H1176-C151-A8



Exporting / Importing Data

4.7.2 Importing Data

Into a New Object

SIPROTEC 4 System Description
E50417-H1176-C151-A8

The data of SIPROTEC® devices can be imported into various targets.
Which target you select affects how you can continue to use the imparted
data.

Object Type SIPROTEC® 4 Variant

If you select this object type as the destination, the VD address
contained in the import data is also assigned to the,newly.€reated
object. This procedure enables you to communigcate disectly with the
SIPROTEC® 4 device, from which the data wads grigipally exported.
In this context, directly means that the SIPROTEC® 4/device does not
have to be reinitialized. The disadvantage, of this,procedure is that
objects of type SIPROTEC® 4 variant do net support coupling with
SICAM plusTOOLS.

Object Type SIPROTEC® 4 device

Importing data into this object type means that the newly created
object is assigned a new VD‘@ddress which is not yet assigned in the
current project. Thus, communigatien with a SIPROTEC® 4 device on
the basis of the imported data,means that this device needs to be
initialized. The advantage ofithis procedure is that objects of type
SIPROTEC® 4 device support'coupling with SICAM plusTOOLS.

Object types SIPROTEE® 2 variant and SIPROTEC® 3 variant

If you select this gbjeettype as the destination, the IEC address
(device address) cohtained in the import data is also assigned to the
newly created gbject."This procedure enables you to communicate
directly withithe SIPROTEC® 2 or SIPROTEC® 3 device from which
the data'was ariginally exported. In this context, directly means that
the SIPROTEC device does not have to be reinitialised.

Object Types SIPROTEC® 2 device and SIPROTEC® 3 device
Importing®data into this object type means that the newly created
object is assigned a new |IEC address (device address) which is not
yet assigned in the current project. Thus, communication with a
SIPROTEC® device on the basis of the imported data means that this
device needs to be initialised.

Proceed as follows in order to import data:

In the project structure of the DIGSI 4 Manager select the level under
which you want to create the new SIPROTEC variant and use the
Import Device context menu to open the Import device dialog box.
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Import device

Type: SIPROTEC 4 =l

Other IECET850 user
SIPROTEC 2

% a: SIPROTEC

Connection plusTOOLS not possible.
Alzo possible for Plug and Flay devices.

" Az SIPROTEC 4 device:

The VD address will be reaszigned.
Coupling with SIC&M plusTOOLS possible.
Mot pozzible for Plug and Plap devices.

Ok I Cancel | Help

DIGSIMANO79.tif

Fig. 4-46 Importing a device

¢ Select from the drop-down list box Iypewhich*version of a

SIPROTEC device you want to import:

e Select the option for the target@nd,confirm it with OK.

Import

Loskin g2 [CI

client [ Quick DataP emindes, [ Win3Zapp
FullShot9d [ 54pwORKDIR C;I itk
Gutwin (3 Ficam Dacuments

Hief_Proj (A 5iemens

Program Filez ) Temp

Psfonts I mp

File hame: I?SJ831 \-"4.0.-:@

= v
Filex ofy,ge: IQGSIdt@nsfer file [*.dex) j Cancel

i

et elected transfer file

t [MLFE]: 7SJEIN20A213HAT

Fir Ie wergion: w400
Syztem WD number: 1025
p

N

DIGSMAN060

Fig. 4-47 Importing, importing into a new object

e Select the name of the file with the extension .dex which contains the

data to be imported in the Import dialog box.

The properties of the SIPROTEC® device whose data you want to import

are displayed so that you can check them.

e Confirm your entries by clicking on OK.

After the importing process has been completed, a new object of the
selected type has been added to the project structure.

SIPROTEC 4 System Description
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Into an Existing
Object

Data of a SIPROTEC® device can be imported directly into an existing
SIPROTEC device.

As a precondition, the values of various properties of the target object
must be identical to the data which is to be imported. For SIPROTEC 4
devices, these are the order number, the parameter set version, the
parameter set ID and the VD address. For SIPROTEC 2 and SIPROTEC
3 devices, these are the order number, the firmware version and the IEC
address (device address).

Caution:

All the existing data of the existing SIPROTEC devicg are deleted during
the importing process!

Proceed as follows:

¢ Inthe DIGSI 4 Manager select the SIPROTEC device into which the
data are to be imported anduse the Import Device context menu to
open the Import dialog box.

=l & e

—
. —_—

Import

Loskin g2 [CI

client [ Quick DataReminder [_1'Win32app
FullShot9d [ séPDRKDIR EI itk

Gubwin (2 Bica Dogtiments TEJE3 W40 den
Hief_Praoj Siemens

Program Filez Temp

Psfonts ra Tmp

F!Ie hame: E N 0k I
Files of ; IIgIvGSI 4 transfer file [*.dex) ﬂ Cancel |
y Help |
||' %&s - Device
wer nurmber [MLFE]: T5JE311204213HAT
Iy Firmusare version: 4,00

’I) Syztemn WD number; 1025

Properties of selected transfer file
Order number [MLFE]:

Firrnware version:

System WD number:

DIGSMANO061

Fig. 4-48 Importing, importing into an existing object

e Select the transfer file and click OK.

Before importing the data DIGSI® 4 compares the properties of the
device and transfer file with each other. If they do not agree, importing is
rejected.
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4.7.3 Exporting the Settings of Protection Functions

format. These are the setting values of those parameters that can be
processed on the 7VP15 test equipment from OMICRON.

DIGSI® 4can export various settings of protection functions in OMICRON OO

This export function is called up from the dialog boxes of the DIGSI 4
Device Editor in which function settings are carried out. These dialog @
boxes contain the Export command button which is active wh e

processed SIPROTEC® device contains functions which can d
by the 7VP15 test equipment. \

Proceed as follows: @
¢ Click on the Export command button and thus op Export

dialog box.

-
1 Rio Export

— Masimum values
M asimum voltage (interlinked]:

b aximum current:

— Tolerance:

Tolerance of time zones (TOL-T): [fram]

Tolerance of impedances [TOL-Z): [from]

— Factor
H

Complex power impedance [£5]: R/0hm ID'SBB #/0hm
IDJ s

M aximum permizzible fastdime
Carrection of fault impedanc:
by Factar 1A [nom. ): FALSE =
ak a Cancel Help

DIGSIGBOS3._O
Fig. 4-®xport

@ OMICRON-specific parameters and confirm your entries with
O

o
D P‘ _“
| y

Complex grounding factor power (KS):

0,253

parameters are described in the manuals of each item of OMICRON
t equipment.

%\The Save As dialog box is opened.

L 4
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4.7.4 Exporting Fault Record Data

them available to evaluation programs in order to analyze the fault
fault data of a fault record are exported in ASCII format as primary
values. Some SIPROTEC® 4 devices do not have fault records (e.g.
6MD63 and 6MD66). .

Fault record data can be exported in the COMTRADE format to mabo
he

Proceed as follows:

¢ Open the device, select the name of the fault an@ context

menu on Export.

If the selected SIPROTEC® device has a distanc ion function,
data on the trip characteristic are also exported. data can be
represented as a zone diagram by means of‘an appropriate evaluation

program such as SIGRA has been insta

Il
Settings for the trip characteristic may v epending on the available
parameter groups. First select a parm up.
i

¢ Inthe Select Parameter Group
group whose settings are to bele
click OK.

0X, select the parameter
perted for the trip characteristic and

Select Parameter Group

Setting Group D
Setting Graup C
Setting Group B
Setting Group &

Cancel | Help |

&4- Selecting the parameter group

xExport dialog box is opened.
Enter a name and the storage location for the export file and click OK.
The file type .cfg is preset.

% Note:
l The fault record data are saved in the files with the extensions .cfg, .dat

and .rio.
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4.7.5 Exporting Configurations and Protection Parameters

binary inputs, outputs, LEDs and the system interface can be exported in
ELCAD, CSV or XRIO format. The parameters and configurations are
distributed on individual sheets and stored in a file.

For documentation purposes all protection parameters, configurations to OO

— Inthe ELCAD format, parameter values and configurations are distri-
buted on individual sheets and stored in a file.

— Inthe CSV format (Comma Separated Values), data is'saved ro
wise in a file and separated from each other by semicolons. Such files

can be opened with many table calculation program

— The XRIO format was developed by OMICRON, onithe is of the
RIO format, to exchange data between their te St and any

protection configuration systems. XRIO is ba L and allows

Note:

rogram versions. Older

The file can only be opened by current
i | sheets from a file.

program versions are not able to

142

Proceed as follows:
e Open the device and use r&)ort —> Configuration and

Protection Parameter mmand to select the Export -
ASCII/ELCAD di

e Enter the name orage location for the export file and click OK.
The file type . S et.

The Export - A LCAD dialog box is opened.
0\< ’

O
Q>®
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Export - ASCIIJELCAD O

DIGSIGB150

Fig. 4-51 Export - ASCI/EL

4

>
N
N

Q
o
&

L 4
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0O 0 0 0 0 O

4.7.6 Exporting Information of the System Interface

All the information configured to an IE
exported. This ensures, for exam
of the configuration matrix with E
Data such as information text, f io

Carry out the following entries:

System archive, name of the system archive O
Level 2, designation of the documentation type

Level 3, designation of the Z part 0

Level 4, short designation of the sheet

Level 5, number for the sheet number *
Type of form sheet, abbreviation for the type of form ee%
The abbreviation entered must exist in the form library o D

target system.
Select the Use as standard, check box so that the, ente é

information is saved for further exporting processes.

%rface can be

an process the contents
ocumentation purposes.
mber and information type are

saved in DBASE format.
Proceed as follows:

Inthe DIGSI 4 Ma

e Enter the na Storage location for the export file and click OK.
The file type .dbfiis preset

The Report windo pened. Indications on the progress of the export

process are the System Interface Export tab.

Q
o
&

L 4

144
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4.8 Updating the SIPROTEC 4 Device Types

O

The basic data of SIPROTEC® 4 device types are constantly bein@
developed further and improved. With each new version of DIGSI 4
releases of the supplied device types are updated on the DIGSI 4
installation CD. ¢

Device types which become available after new DIGSI 4 versions are
approved can be downloaded via the Internet unde \A%Jtec.de
dovi

and installed subsequently. They are then available in e catalog.

4.8.1 Installing New Device Types
Proceed as follows in order to install new Qs:

ic
@before beginning with
es.

¢ Insert the DIGSI 4 installati a ctivate Setup.exe in the
...\Disk1\Siprotec\ directory.

e Close all the DIGSI® 4 program com
the installation of SIPROTEC® 4

¢ Follow the installation in until the Install or Update Device

Types dialog box is ON
evice Types option.

e Select the Install N
age and click again on Next.
y ialog box is displayed.

Select the components you want to install, clear the components
wou do not want ko install.

e Click Next, selec

Components

TEJET= 3BE9 K.
TEJE2= 3926 k.
VB 3961 K
Drescription
Select "Change'" in order to select the m
vergion ko support the existing SIFROTEC 4
device series.

Space Required: 16800 K

\E Space Available: FROS1E K
< Back Mext = Cancel
DIGSIMAN082

Fig. 4-52 Installing device types

e Select all the devices which you want to install in the Components
box.
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The names represent groups of device types in which several device

from one field of application are combined.

The names of all the type groups are selected by default. O
If the selected device types also include such types which are already

installed on your computer, these are updated.

¢ If you want to change the version of a device type, select a device and
use the Change command button to select the Select Sub-
components dialog box. *

Select Sub-components 1]

Select the components you want to install, clear the components
wou do not wank to install

Sub-components

%)
e §
e m Q
(b'

— Description

‘Wersionz of existing SIPROTEC 4 device seres: 7SJE21,
75J622

Space Required: 16800 K.
Space Awvailable: FEOE24 K.

DIGSIMANO083

Fig. 4-53 Selecting sub-comp

e Select the desig
click Continue.

5 0 versions which are to be installed and

The dialog box is
box.

ou return to the Install device types dialog

e Click Next to's @ e installation process.

During.the installation a message box indicating the progress is

displa&\
&

Q>®

146 SIPROTEC 4 System Description
E50417-H1176-C151-A8



Updating the SIPROTEC 4 Device Types

4.8.2 Updating Existing Device Types

¢ Inthe Install or Update Device Types dialog box select the Update
existing device types option.

Proceed as follows in order to update existing device types: QO

¢ Click Next, select the language and click Next again.

L 4
The Specify scope dialog box is displayed.
Specify scope
['o wou want to update all existing SIPROTEC 4 defice: 5
YOLE oW e
i+ ‘Update all existing device lypes
" User-defined selection
< Back I Mext » I Cancel
DIGSIMANO084
Fig. 4-54 Sp he scope
e Select th\] e all existing device types option if all the device
typesi| edion the computer are to be updated and then click Next.

¢, Selectthe User-defined selection option if you want to specify which
\ device types are to be updated and click Next.
elect the devices which are to be updated in the Components box
the Update device types dialog box and click Next.

Qou can extend the updating process into an installation process by
electing the new type groups (see Chapter 4.8.1).
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4.8.3 Updating SIPROTEC 4 Devices in Projects

types in DIGSI® 4 only acts on the device types which can be selected in
the device catalog. SIPROTEC® 4 devices or SIPROTEC® 4 variants
already inserted into projects are not influenced automatically. DIGSI® 4
offers a possibility of updating this object. During this procedure, the
parameter set and the device text are updated. This updating lets you
achieve better functionality without having re-created the reley,

objects. \
The parameter set is identified by a version number. Al

r
selecting a device in the device catalog it is identified b of the
version number. The selection displayed here deper@ selection

The installation of new device types or the updating of existing device OO

L 4

of the device types.

Device catalog
EREELC | PROTEC Devices 2

-] 6MD bay controller
-] 754 distance protection
E1-[23 750 cable diff. protecti
-1 750502

B[] 730503

m-(_] 730510

[ 730511

B-{£3 750512
I X
i) v
=1 73522

e N
-[Z] 750523
[l B w e}

DIGSIMANO007
Fig. 4-55 Devic@
O
Caution:
If e a parameter set so that the first decimal point of its version
@" anges, the firmware of the corresponding SIPROTEC® 4

b
ice must also be updated under all circumstances. On the other hand,
e

you load a new firmware into a SIPROTEC® 4 device, you do not

@e to update the corresponding version number under all
:\ rcumstances.
S .
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However, this is not the case where the second decimal point of the
version numbers differs. This difference is not displayed directly in the
device catalog. Whether the version 4.0 is the version 4.00 or 4.01, etc,
can only be recognised once you have selected the name in the deyice
catalog. The current parameter set version with two decimal places is
displayed within the status area at the bottom of the device catalog.

¢ In order to check the version number of the parameter set of a
SIPROTEC® 4 device within a project select the device and use the
Object Properties context menu to select the Propeftiesy
SIPROTEC® 4 device dialog box.

Properties - SIPROTEC device

Genelall MLFE | Communication modules Cammunic atiffgars

System hierarchy: test_projekt 4 Wwiest £ FSARZ2 W,
Parameter set version:  w4.33.04
FPC-Gerdtezprache: Ienglish t .E*

Cancel | Help

DIGSIman051.tif

Fig. 4-56, Propeérties - SIPROTEC 4 device, Digsi Manager tab

Path: [BR] 4proi\London'\F‘?Dl'\GV'\SD\DDDDDD‘IQ
Catalog path: D:\SiemenssDigsidiManagersF7D I@ 2043

TheyDigsiManager tab contains the current version number of the
parameter set.

If yoli have installed the current parameter set versions in the device
catalog, proceed as follows in order to update your devices in the project:

e Select the SIPROTEC® 4 device or the SIPROTEC® 4 variant and
use the Update parameter set context menu in order to update the
Update parameter set dialog box.

Update parameter set
Current parameter set version: W4.00

Mew parameter zet verzion;

DIGSIMANO75

Fig. 4-57 Update parameter set
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The version number of the parameter set currently used and the highest
available version number are displayed. If no version number is
displayed in the New parameter set version, there is no parameter set
with a higher number than the current version number installed on your
computer.

e Select the version number to which the parameter set is to be updated
in the New parameter set version drop-down list box and confirm
your selection with OK.

The Report window is opened. There you can follow the conversion
process in the Indications box.

Dvewiewl todem status indications  Update Device |

= .
(3} Parameter set after conversion;

(\‘) Froperties; 0241.99 14:35.00
32 Devieewps:  7SJE1 08.11.99 14:36.00
@2 version Y0410 08.11.99 14:25.00
&) Languane identifier & 08.11.99 14:35.00
3 MLFE: FSJE111*CH3T1BAD 02.11.99 14:35.00
33 vDno: 1 08.11.99 14:35.00
G;) The Converzion has been completed sQegessfully. 03.11.99 14:35.00
G;) Internal information for support in additignal loghilgsl C:hSiem.. 028.11.99 14:38.37
G;) Device text updated successfully, 02.11.99 14:35.40
DIGSIMANO76 Q y

Indizations | Date | Time |
@?SJB'I woadl WOT.00.05 02.11.99 14:34 51
@ Parameter conwersion for 7561 08.11.33 14:34.51
@ Copyright by Siemens 4G, 1993 02.11.99 14:34 51
(\-f;) Corwersion date: 11/08/33 08.11.33 14:34.51
@Conversion time: 14:34:51 08.11.93 14:34.51
(32 Parameter set before conversion; C:\Siemens\Digsid\D4PR...  08.11.99 14:34.51
(3 Properies 02.11.33 14:34.53
32 Devieewps:  7SJE1 08.11.99 14:24.53
&) Versian Y04.00 08.11.99 14:34 53
&) Languane identifier & 08.11.99 1424463
3 MLFE: FSJE111*CH3T1BAD 02.11.99 143453
33 VDno: 1 08.11.99 I 53
3 Catalog parameter set: C:\Siemens\DigzidManagetP7DING... 08.11.99 14.24.53
3} Propeties: 08.11,39 143455
G} Devicewpe:  7SJE1 084099 1434665
32 Version Y0410 811,99 14:34 £5
@ The old parameter zet will be saved.JFile name: C:A\Siemensh.. o 0211099 14:34.55
(3} ===== Begin of conversion ¥4.00 > 410 ===== 08.11.93 14:34.55
@ Conwersion factar for parameter '"%-BELAG" [“dnlagendaten .02 19089 14:3459
{33 ===== End of conversion V4.0 > V410 ===== 81 53 14:34 54

02.11.93 14:35.00

Fig. 4-58 Report, example

Adapting Ohject
Nam'es

150

The end of the update is indicated in the report.

e Close the Report.

When a SIPROTEC® 4 device or a SIPROTEC® 4 variant is inserted,
DIGSI® 4 automatically assigns an object name which also includes the
version number of the current parameter set.

The name is not adapted during updating!

SIPROTEC 4 System Description
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¢ Update the object names with regard to the new version number

manually. O
i Note: O

Please contact the DIGSI® 4 Hotline if problems occur after the update.
Please keep the files with the extensions .txt and .log at hand. Thegpath
of these files is displayed in the message box when the deyige is updated
(see Figure 4-58).
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4.9

152

Creating and Using User-defined Device Texts

All texts belonging to the language selected as the PC device language
or device operator language are stored in a file. If more than one
language is available, each language has its own file.

The name of such a text file consists of

O The designation of the type group of the SIPROTEC® 4 deficef
Q An identifier for the language and

Q The file extension .dbf.

The file 7SJ63x_a.dbf for example contains texts for SIPROTEC® 4
devices of type 7SJ63x (7SJ631, 7SJ632, etc.) in Gemman/(Classification
letter a).

In addition there is a file called ChrDef(x).dbf foreach language. (x)
stand for the language identifier.

You can create your own device text byusing a,database software which
is suitable for editing the files in dBase foarmat. These device texts can
then be selected as the PC devicelanguage or device operator
language. Pure spreadsheet programsyare not recommended for the
creation process.

The files are stored in the paths
.\Manager\p7di\geratyps\<Typeagroup>, for example
k:\Siemens\DIGSI4\Mahager\p7di\geratyps\7SJ63x.

Proceed as follows:

e First create a copy eagh of the two files belonging together, for
example the files 7S363x_a.dbf and ChrDefa.dbf.
The file ChrDefaldbf itself may not be modified!

¢ Changefthe identifier for the language to the character i in the name
of the,filexecopies.

If DIGSI® 4 finds a language file with this identifier in the specified path,
theentry'WUser-defined is added to the corresponding fields in the dialog
boxes faglanguage selection. For further information on selecting the
language please refer to Chapter 4.5.

® Open the copied file, for example 7SJ63x_i.dbf, with an editor
suitable for dBase and edit the entries in the fields Text and D_Text.

The first field Text specifies the short text. The maximum number of
characters is specified in the column L. Do not use any special
characters.

The field D_Text specifies the display text. The maximum number of
characters is specified in the column D_L.

Do not carry out any changes to the remaining entries!

e Save the file.

SIPROTEC 4 System Description
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4.10 Printing

O

Various items of information of your project can be printed out for Q
documentation purposes. To this purpose you must use the standar

functions of Windows:

O To selectand set up a printer. Here you specify the paper formatﬁont,
printing quality, etc.

Q To specify the layout of a page. Here you specif)\@xts of the

headers and footers, margin, etc.
The object list is only printed out completely in landscape format.
After these preparations have been carried out yo n

Q Start the printout of an object list or

Q Start the printout of selected inform:tl

4.10.1 Printing an Object List

object list. This list provi formation of the tree view or of the

Information on the object urproject is printed out in the form of an
s th
Content window.

Proceed as follow

e UseFile t — Object List to open the Print Object List dialog

Properties... |
Drefault printer: Ready
HPF Lazer)et 4000 Series PS
LPT1:
I Frint ta fle
O Print range Optionz
A £ Trige window = | Ehowalllevels
\ ' Selection & Contents window M Print Total(s)
% ot |
DIGSIMAN069
L 4 Fig. 4-59 Printing an object list
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¢ Select the printer which you want to use as an output device.

e Select the Print to file check box to divert the printout to a file. The
print data are then not sent to the printer, but stored in a file. 0

¢ Select the option Tree window in order to print the structure of the
visible tree view. If all objects within the tree view are to be printed,
you can optionally select the check box Show all levels.

¢ Alternatively select the Contents window option in order to print the *

information on visible objects within the list view. This is th

information that is also displayed in the detailed view. The, n
is summarized in a table which contains the object na ize

(always 0), author, change and comment.

e If you select the Print Total(s) option, the values ifmthe column
are added and output.

e Select the All option in order to print the co
tree view or of the list view.

le area of the

e On the other hand select Select in orde
the selected object. The Select o I8
object is really selected in the view

e Click OK to start printing with ings you have made.

The printed information is sup &1 by the name of the selected

object and its path within th jeet, hierarchy.
The header and footer of %e contain the information which you

have specified.

The object list is 0
paper format Portrait i
printing begins. 2

ted out completely in landscape format. If the
set, a confirmation query is displayed before

154 SIPROTEC 4 System Description
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4.10.2 Printing Selected Information

Instead of printing the contents of a window, you can select specific it
of information and print them altogether.

Proceed as follows:

¢ Open the device whose information you want to print.

4
e Use File = Print to open the Print Options dialog t%
Print Options X
! Current windaow
¥ Select
—Select
[ &l
[ Device Configuration
wE Configuration - complete [sorted by line]
[ Fouting - ghort [column-onented)
[ Interfaces
— Configuration - complate [zorted by line]
[T Al [ Properties
1 Indications
] Commanids
1 Measzured values
[ Metered values
Cancel Help
DIGISGB095
Fig. 4-60 tion
e S areas whose information items you want to print in the

eld. For some areas, you can make a more detailed selection
e information to be printed. If such an area is marked and
elected, a further field is displayed in which you can select the

quired partial information or activate the All check box.

O Confirm by clicking OK.
4.10. m eview

The print preview option lets you check whether the scope of the informa-
tion to be printed meets your requirements and subsequently start prin-
ting. If required, you can set up the printer and set print options

L 4 beforehand. There is one more option that allows you to save your com-
piled information in XML format.
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4.10.4 How to print selected items of information to file

Select the format TXT, HTML, or XML.

Instead of printing information to paper, you can save these data to file. OQ

To print selected items of information to file:

In the menu bar, click File — Print to file. The Print Options dialog
box opens.

Select all areas whose information items you want to print %
Select field. For some areas, you can make a more deE’N ion
of the information to be printed. If you mark and selec area,
a further field is displayed.

Select the required partial information in this field. all the par-
tial information of an area, select the All check boxin the second field.
To print the entire information in all areas, select All check box
within the Select field.

ﬁ dialog box opens..
e of the file types .txt, .html

L 4

Click OK to apply your selection. The Sav

Enter a name for the print file and se
or .xml.

Select a storage location for&
Click OK. K

0
N
.(,(b
xS

O
Q>®

L 4
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Configuration
4
When SIPROTEC® devices are configured specific 'on%ade with
regard to the functional scope, configuration, etc.

This chapter describes the basic procedure for configuting a

SIPROTEC® device. All the displayed settings fi ons are device-

specific and are therefore only to be understood example.
Contents 5.1  Overview of the Parameter Setti 158
5.2 Properties of a SIPROTEC 4 161
5.3  Specifying the Function %SIPROTEC 4 Device 164
5.4  Using Settings Gro 166
170
196
198
204
221
222
225
226
eating User-definable Functions with CFC 227
Editing Default and Control Displays 228
Setting Interface Settings 279
. Date and Time Setup 280
@ 5.17 Setting Further Parameters 287
\ 5.18 Editing Parameter Settings in Settings Groups 288
5.19 Working with User-defined Characteristics 293
5.20 Using Zone Diagrams 296
® 5.21 Setting the Order of Fault Indications 298
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5.1

Overview of the Parameter Settings

O

When setting the parameters of your SIPROTEC 4 device you specify: 0

a
a

Which functions you want to use,

Which data, measurement quantities and commands you wantto 4
detect/output via which inputs/outputs,

Whether you have to interconnect user-definable funct s%
DIGSI 4 CFC,

Q Which information the device display is to display, @
Q Which interfaces you want to use,

a How the internal clock is to be synchronized.

The initial setting of your SIPROTEC 4 de e carried out by

means of DIGSI 4 in Offline operating mo
is not required to this purpose.

If you want to change settings |
operating mode or in the Offlin

nection to the device

an'do so in the Online

The operating and setting possi in the offline and online operating
modes are described in Chapt .3.3. Information on editing and saving

the setting values can be f

Note:

Online changes o figured parameter settings and the CFC
configuration ar ed by the Password for parameter set.
On-line chang individual parameter settings are protected by a
password ual parameters.

158
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How to Proceed ¢ First insert the device into your project (see Chapter 4.3.1).

e Use the Object properties of the device via the context menu, chec

the settings and, if necessary, carry out further parameter settin
(see Chapter 5.2). b

¢ Open the device in the Offline mode (see Chapter 4.3.4).

¢ Click in the navigation window on Settings. .

The parameter setting possibilities of the device are dis;%edin the

function selection.
[® Project 1 7 Region North / Substation NY / Substation 1 7 ... !I?

E--;"; Offline Select funchion ‘ "
E.E @ Device Configuration
H
P &l CFC abe. | anguage
@ Annunciation Suw Pazswards
ﬁ Measurement ? Serial Ports
=4 Oscilographic Records @ Time Synchronizali
H General Device Sel
pﬁ Dzcillographi i
3| Change Gr

DIGSIGB035 ’

Fig. 5-1 Funection(s

] Func%\vpe
|

c

election, example

Spec of the functional scope of your device.

@ Allocation
x ing information of the device by means of the device matrix
a

etting their properties.

N&fault display
reating or changing the default display of your SIPROTEC 4 device
with the DIGSI 4 Display Editor®.
a Control display
Creating or changing the control display of your SIPROTEC 4 device
a

\ with the DIGSI 4 Display Editor®.
CFC
Graphical configuration of the logic functions of your SIPROTEC 4

device with DIGSI 4 CFC.

'S 0O Measuring transducers
Measuring transducer blocks
Q Synchronization
Synchronization blocks
SIPROTEC 4 System Description 159
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O Power system data

System parameter settings independent of setting groups
O Setting Group A to Setting Group D
Settings for function parameters < )

O Settings group change option
Selection of one of the existing setting groups as the active setting
group. ¢

O Fault recording

Settings for configuring the fault recording. \%

O Device
Device parameter settings independent of setting gr
O Time synchronization
Settings for time synchronization
Q Interfaces
Settings for port parameters in DIGSI 4 a e device

O Passwords
Passwords for protecting against u 0 access

Q Language

Device operating language irK of the operator control panel

Note:

The availability of individual ts depends on the DIGSI 4 software
used, the type of the @) ® device, the set functional scope and
the MLFB numb acified in the DIGSI 4 Manager. For example, the
Setting Groups B yell as the Change Group function are only

available if Cha p was configured as existing when the
functional scop ecified. The Language object is only displayed if
achangein d operating language is possible on the basis of the
MLFB pumper.

Q
o
&

L 4

160
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5.2 Properties of a SIPROTEC 4 Device

O

When inserting a device into the project structure of the DIGSI 4 Ma@
you already specify important settings of the device, such as the type
version via the MLFB of the device. From the user interface of the

DIGSI 4 Manager you can display and modify these Object propesties

of the device.

e Select a device in the data pane of the DIGSI 4 a%j use the

Object properties context menu to open the Prope -SIPROTEC
4 device dialog box.

The Properties - SIPROTEC 4 device dialog C ins the tabs:
a General

General object properties
o MLFB
The MLFB number identifies the ersion of the device

T

communications modules and
additional protocols, such as
BUS, as well as for a process bus

a Communications modules
Settings for retro-fitted or exc
for communication on t i

PROFIBUS DP, DNP
link (device-specific)
Q System managem x

Information on supp ary device-specific properties and setting

possibilities vice language
o FMS/IE ling
Setting emmunicating via the system interface per IEC or
PROFIB
Q Inter ommunication
In ommunication is limited to individual SIPROTEC 4

. device types.
0

5

l Q a full version of STEP 7 is installed on your computer, a further tab

2 alled PROFIBUS FMS Connections is displayed.

The properties of a SIPROTEC 4 variant are identical to those of the
SIPROTEC 4 device.

SIPROTEC 4 System Description 161
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5.2.1 MLFB Tab

Selecting the Order
Number

162

You specify the order number MLFB of your SIPROTEC 4 device for
DIGSI 4 in the MLFB tab. The type and version of the device are
contained in encoded form in the order number.

The specification of an order number in DIGSI 4 influences the
configuration possibilities. While a connection is being established
between your DIGSI 4 PC and the SIPROTEC 4 device the MLEB
Number configured in the DIGSI 4 and the order number saved. infthe
SIPROTEC 4 device are compared. Communication only takes place if
the MLFB numbers are identical.

Properties - SIPROTEC Gerat

Global MLFB I Communications Modulesl Syztem Managementl FMS /IEC SM

-
Order nurnber [MLFE]: \
[75J63612EB423HHD S A MY B | M| M
7. Nominal Current N -
8. Pawer Supply |2:£24V-anput Preset 17 w2
3. Housing E : FIL&Mounting Caze Ring Lugs j Q_I
10, Language/Regional Functions B ﬂegion \‘Eﬂﬂd, A0/60Hz, English j E_I
11. S¥STEM-Part : ProhBus-FiS Slave RS485 ﬂ |_._I
12. Service Port ABUGS! 4/Madem, R348 j M_I
13, Dge. Fault Recording / Metering A Iisc_ Fault Fec. and Min/tax/Dimd Measunj ﬂ_l
14, Overcurrent / Motorprotg H: 50(N), 51N, 46, 49, 4 SetGir; Motor,.. =] F |
15. Directional Owercure IH CBF BTN 27 89,8104, j D__I
E. ID 1 hone j B_I
Cancel | Help |

DIGSIMAN048

Fig. 5-2 _“Rroperties - SIPROTEC device, MLFB tab

e Select the data which correspond to the order number of your device
from the drop-down list boxes. Only the drop-down list boxes relevant
forghe type of the SIPROTEC 4 device are active.

Some device types require additional input under certain points of the
order number.

¢ Click the command button next to the drop-down list box and open the
MLFB-Extension dialog box.

SIPROTEC 4 System Description
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MLFB-Extension ]
1. SYSTEM-Part [2:ECEDETD5103  Rs4es =]
2 DIGSI/Modem Rear Port [T RSz =]

DIGSIMANO49

Fig. 5-3 MLFB-Extension dialog box

e Use the drop-down list boxes to select the settings,andyithen click OK
in order to return to the previous dialog box. Repeatithis procedure
with the further MLFB extensions.

5.2.2 Communications Modules Tab

The Communications Modulegytabrallows you to define settings for
plug-in communications modulesyfyou*ave exchanged or retrofitted a
communications module, infexm DIGSP4 of the change in this tab.
Depending on the communications'module you are using, you may have
to change some more settings foRthe configuration (see Chapter 7).

5.2.3 System Management Tab

The System Management tab is for displaying some device-specific
properties. Intadditien the PC device language is selected in this tab (see
Chapter 475)2).

5.2.4 CommunicatiensyModules Tab

ThesCommunication Modules tab is for setting parameter values for
cammunication via IEC 60870-5-103, IEC 61850, PROFIBUS FMS and
channel switch. Only the parameters which are relevant for the currently
selected system interface are always visible. For further information on
the communication settings please refer to Chapter 7.
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5.3 Specifying the Functional Scope of a SIPROTEC 4 Device

The maximum functional scope of a SIPROTEC 4 device is adapted to
your system conditions in the Device Configuration dialog box of the
DIGSI 4 Device Editor. In the process you specify whether you want to
use a function and carry out certain basic settings, for example the
characteristics for an overcurrent stage, etc. The configuration gfithe
functional scope has an influence of the visibility and setti p@es

of further parameter settings and of the process data.

Note: @

For an overview of the relevant parameter setting val ease refer to

the device manual of your SIPROTEC® deviceQ

Note:

The entry of the password for pa t is required to change the

out a password the settings can

configuration settings in the dev
only be read. &

Note:

Certain devices do notfave any option for entries in the Device
Configuration dialo

164

Reading out t
operator intérfac
possibfe,

You campaceess the settings of the functional scope via

Mwu — Settings — Device Config.

igured functional scope is also possible via the
of the device itself. However, changes are not

SIPROTEC 4 System Description
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Specifying the Functional Scope of a SIPROTEC 4 Device

Changing the
Function Setting

Function-specific
Information

Transferring
Settings to the
Device

AcceptingsSettings

Proceed as follows in order to specify the functional scope:

e Open the device, click the setting and double-click in the function
selection on Device Configuration.
The Device Configuration dialog box is opened.

Device Configuration

Available functions:

Ma. Function Scope

003 | Setting Grouwp Change Option Enabled

0104 | Ozcillographic Fault Records Enabled

0112|5001 User Defined Pickup Curve [
0113 | SO0RMSTN User Defined Pickup Curve

0117 | Cold Load Pickup Enabiled

0122 | 2nd Harmonic Inrush Restraint Enahled

0131 | =ensitive Ground fault Uzer Defined Pickup Curve

0140 |46 Megative Sequence Protection Definite Time only
0141 |45 Startup Supetvision of Motors Enakbiled

0142 |49 Thermal Owverload Protection Enahled
0145 |66 Startup Counter for Motors Enzhled
0150 |27, 59 UnderfCvervoltage Protection |Enabled ;I

4

Info |

ok | [BiGEls devicel S\ Cancel | Help |

DIGSIGB042

Fig. 5-4 Device Configuration dialeg box

The Device Configufation dialog box lists all the functions which can be
implemented witiyth€irffunction numbers in table form. The current
setting of a function is displayed in the Scope column.

¢ In order.to ¢hange the current setting of a function click in the
corresponding field in the Scope column and select one of the
settings/offered from the drop-down list box.

o, ‘Select'a function in the Scope column and click the Info command
butten. Further information on this function is then displayed.

@ Click the DIGSI -> Device command button to transfer the modified
values to the SIPROTEC 4 device. The command button is active if
you have changed at least one setting (see Chapter 4.4).

e Click OK to accept your changes.
The command button is active as soon as you have changed at least
one setting. The settings are not yet saved in the parameter set but
only imported into the memory of your computer (see Chapter 4.4).
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5.4 Using Settings Groups

The parameter settings of some functions of your SIPROTEC 4 device
are combined into settings groups. A SIPROTEC 4 device usually
supports four settings groups independent of each other. These are
identical in their functional scope and differ only in the setting values of
the individual parameters. Some SIPROTEC 4 devices (e.g. 6MB63,
6MD66 and 6MD665) have no settings groups.

In order to use the settings groups the Change Group functionthasto be
set as existing in the functional scope. Some functions are independent
of settings groups. These include for example CFC logic*functions,
synchronization functions or time synchronization. These,functions are
displayed as a separate object in the DIGSI 4 function selection.

Settings groups are used to save different function settings for various
applications of your devices. All the settings groups are transferred to the
memory of the SIPROTEC 4 device and can bgychanged over:

Q Via operation
Q Event-controlled via binary input,or

O By a message via the system,interface.

Only one settings group is active‘at any time. The active settings group
is displayed in the propertigs dialeg box.

Proceed as follows:

e Open your deyiceyand click Device — Operating State. The
Operational Status‘dialog box is opened.

Dperational Status [ %]
Settings Group an aling
Active’tti H : Settings Group A
Operati & IDnIine wia Plug & Play

digsi029.gif

Help |

Fign5;5 Operational status

¢ Double-click in the DIGSI 4 function selection on Change Group. The
Change Group dialog box is displayed.

166 SIPROTEC 4 System Description
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Change Group
Setting Groups |
Customize:
M. Seftings

0302 |Change to Ancther Setting Group

= | isplaw &ddional Settinas

ok | apoy | iEsis Dey Cancel | Hep |

DIGSIGB044

Fig. 5-6  Settings group chal

e Use the drop-down li &elect one of the following as the setting
value of the Value parameter:

One of the Setti ps AtoD

If you are gi Online operating mode, use the DIGSI ->
Device d button to change over to the new settings group.
Other your selection which is then activated when the
parammet(;\ ransferred the next time.

Q The sktti inary Input
T over of the settings group is triggered by an indication at
a

. inargyinput. You specify in the device matrix which indication at
nary input causes the changeover.

%Setting Protocol
\ e settings group changeover is then carried out message-
O ontrolled.

Copyinga s Proceed as follows in order to copy all the setting values of a settings
group to another settings group:

Group \
¢ Click the settings group whose settings values are to be copied and
drag-and-drop it onto the name of the settings group into which the
L]

O

settings values are to be copied.

Confirm the confirmation query with Yes.
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A\

Caution:

All the setting values in the destination settings group are overwritten.
However, the change is initially carried out in the temporary memory of
the PC. If you have copied by mistake, close the device without saving
and open it again. You will lose any other changes that you have not yet
saved.

Resetting a
Settings Group

When the functional scope of our device are specified, def N are
assigned to the settings of a settings group.

If you have changed the setting values, you can reset the original
state by means of a menu command.

e Click the settings group and select Reset in the c menu or

e Select the settings group and click the Reset.command button (see

Page 168).
e Confirm the confirmation query wit m

@ Al zettings of the selected group are reset t@thefacte

Do pou want bo continue?

DIGSIGB046

Fig. 5-7  Confirmatig

@ € a settings group is reset

/A

Caution: @

All the getti@es in the selected settings group are reset. If you have

Editing Settings
Groups

168

follows in order to edit the parameter settings or a settings

reset by § close the device without saving and open it again.
oup

o D). The Setting Group x dialog box is displayed with the overview
of the available functions and their function numbers.

<)
@ uble-click in the DIGSI 4 function selection on a settings group (A

%
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Setting Group A H

Functions:

Mo | Function |
011 Power System Data 2

o012 21 Distance protection, general settings
ot 2 ce zones [quadnlateral]

0020 B8 Power Swing detection

o021 85-21 Pilot Prot. far Distance prat.

0022 DTT Durect Transfer Trip

0026 BOM]S1[M] Backup OverCurent

0023 Measurement Supervision

0032 85-67M Pilot Prat. Gnd. OwerCurent

4
0038 Fault Locator
0040 74TC Trip Circuit Supervision

Customize... I Reset... | Info |
LCloge | Help |
DIGSIGB130

Fig. 5-8  Settings group

e Click Reset. This resets the
which are entered automatica

m ettings of the default values
ing the function selection.

e Select a function and clic s in order to modify the parameter
values. The dialog boxfor. se all the parameters belonging to this
function is displayed.,The e combined into several tabs

depending on the t d number of the parameters
Further information the parameter settings of the settings
group can be in pter 5.18, Chapter 5.19 and Chapter 5.20.

L 4

N
>
$

Q
o
&

L 4
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5.5 Allocating Information Items

5.5.1 Overview

Assigning
Information

Information
Properties

Function
Parameters

The device matrix is a versatile tool for configuring and editing the
information of a SIPROTEC 4 device. The term "information" includes the
quantities used for the DIGSI 4 CFC logic functions in addition/o the
measured values, metered values, indications and commands ‘6f your
device.

The device matrix is only processed with DIGSI 4. You can/have the
configuration displayed, but not change it, at the display, ofyyetr device.

You can use the device matrix to assign informatiomitems to different
components of the SIPROTEC 4 device, such as,binary inputs, binary
outputs, LEDs, buffers, displays, etc. Here yotjpspecify the assignment
and the type of the assignment, for example an indication can be
configured saved or unsaved to an LED.%ou'link an item of information
with a source and/or a destination. Configuringan information to a source
means that an event causes this infermation. Configuring an item of
information to a destination meang(thatthis information item is passed on
or causes a reaction. Plausibility'cheeks prevent meaningless
configurations.

An overview of the configurationjpossibilities can be found in Appendix
A.2. Which configuratiomycanibe/carried out in the concrete case also
depends on the typé of your SIPROTEC 4 device and on the configured
functional scope.

When the device_is delivered information is already assigned to the
LED's of the operatoncontrol panel, some function keys, the binary inputs
and the binary outputs of the device. You can change these assignments
for most of the items of information and adapt them to their local
conditions.

Items,of infermation have different properties, for example the dimension
opthe number of decimal digits at measured values. These information
properties are selected via the device matrix and edited by means of
dialegboxes.

The device matrix furthermore enables access to the settings of various
function parameters.

| B

Note:

If the configuration is changed afterwards, indications and statistical
values of previous events can be lost. You should therefore back up the
operating and fault indication buffer as well as the statistics counter (see
Chapter 6.2.7).

170
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Configure Proceed as follows to configure an information:
e Open the device, click setting and double-click in the function
selection on Configuration.
The configuration matrix is opened. ‘ )
e Place the cursor on the cell that forms the intersection between t
information line and source and destination column (the line and
column are highlighted with a different colour). If the cursor chapges

to a symbolic prohibition sign, it is not possible to route information
to the selected destination or selected source. If the @ioes not
change its appearance, the information can be configur
theoretically, meaning if no further rules are vio . example, a
maximum of 30 messages may be configured ry output.

¢ Right-click the cell. Different configuration ty offered in the
context menu, depending on the type of iffermation and the type of
source or destination. Click on one of iguration types. The

configuration abbreviation is entered4n, the line. In all cases _(not

configured) is offered. This delem isting configuration.
or

e Click the cell and enter the co tion abbreviation.
Confirm your entry by p Return key or clicking another cell.
The abbreviation is ch r plausibility and commented with a
error indication, if nec onfirm the indication with OK and
correct your input.

[ ) Note:

l If you configure mmand, all the other cells to the right of it will also be
configure of these configurations is cancelled, all other cells are
automaticall 0 not configured. The configured cells will be marked
with Tr (= nd Cl (= On).

L 4

Q
o
&

L 4
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4 DIGSI - [Settings - Masking 1/0 [Configuration Matrix) - democity / Folder 7 75J636 V4.2/75J636 ]

# File Edt Insert Device View DOptions Arange Help _|E' il
WS % =R G|[2 5% F 7 |[indcations and ds o] |[Configured to BI. B0 or LED =] | D[ | 100l | k2
Information Source Crestination
Mo, Displsy text: s|C B LED B
1|2|3|4(5|6|7|8(91011(12(13|141518[17|18/19|20(21|22|/1 (2|3 |4 |5(6 |7 |8 |9 [10{11/12113[14| O

00005 |=Reset LED
Device, General =Light an

P System Data 1
©sc. Fault Rec
P System Data 2

=BLOCK 50-2
01762 |50/51 Ph A PU
01763 |S0/51 PhBPU
01764 |50/51 Ph CPU
01724 |=BLOCK 50N-2
SO0M/STMPickedup

50451 Overcur.

U [Unlatches

67 Direct. 9/C

00163 |Fail | balance
Measurem Supery 00167 |Fail V' balance
00176 |Fail Ph. Seq.
Fail Ph. Sedq. |

HEEE

Crtrl Autharity
S2Breaker

52Breaker
Disc. Swit
Dige. Swvit.
GndSwit.
SndSwit.
=CH ready
=DoorClose
=Door open
=CH wait

Control Device

Q0

Q0

Process Data

Meazurement
Demand meter
Mintdax meter
Set Points(M+"
Eneriy
Statistic
SetPoint(Stat
DIGSIGB025

Fig. 5-9 Partial view of the device matrix

The columns and r; he matrix are combined by functions into
blocks. The designal of these blocks are designed as command
buttons by means hieh you can carry out various operations to

change the matgi

The intercon etween the source and the destination of an
informationfis vi zed by a tagging in the intersection of line and
columis . T of tagging is specified context-sensitively and

depen@e type of information, source and destination.

How to delete Youwrcal lete all (deletable) configurations from a column (e.g. binary
configurations inputs'Bl) simultaneously.
d

column by column o this, right-click the corresponding column. This displays a con-
ext menu which contains a command of type Delete configurations

\ at binary inputs depending on the selected column.
e Click on this command.
If the selected column does not contain any deletable configurations,

a corresponding message will be displayed. Otherwise, a confirma-
tion query appears, asking you whether you really want to delete the

L 4 configurations of the selected column.
¢ Please note that the currently hidden configurations will also be dele-
ted.
172 SIPROTEC 4 System Description
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Horizontal The device matrix is structured horizontally into the areas Information,
Structure Source and Destination. Depending on its type an information can have
different sources and destination.
An overview of the configuration possibilities can be found in Appendix
A.2.
[ ) Note:

The scope of the displayed sources and destinations depends,on the
device type, on the specified functional scope and on‘the set information
view. For example, columns for analog inputs are only available if the
SIPROTEC 4 device has the corresponding inputg andiifithese were
configured in the functional scope. These columns are anly visible in the
measuring- and metered-value view.

Information

Source

Items of information are data which are ta\be configured, for example
indications or commands. An item of jafermation consists of several
individual specifications.

a Number
For identifying the infornfation akd its description in the device
documentation.

Q Display text
Information text for display at the display unit of a SIPROTEC 4 device

Q Long text
Detailed des€Fiption .of/the information

a Type
Detailethspecification of the information, for example BR_D2 double
command With feedback

The soaurce designates the origin of an information which the device
receives far further processing. Sources are:

Q@ Binary input Bl
Optocoupler input for entering binary process indications. The
number of binary inputs is device-specific.

@ Analog input
Transducer input for detecting analog process signals for voltage and
current. The number of voltage and current values is device-specific.

a Function key
For linking the operation of a function key at the operator control panel
of the SIPROTEC 4 device to the issuing of an input indication, for
example the initiation of a switching operation.

a CFC
Result of a user-defined DIGSI 4 CFC logic function.

O System interface
Information from a control center via the system interface.
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Destination

Vertical Struéture

Inter Relay Communication

Inter Relay Communication is the exchange of information between
SIPROTEC 4 devices. Information items of other devices which are
involved with an IRC combination can be the source of additional
information items.

The destination specifies to which component an information is
forwarded. Destinations are:

a

Binary output
Relay for outputting a binary signal. The number of binarysgutputs is
device-specific.

LED
Destination of various indication types. The number@f,LED's is
device-specific.

System interface
Information to a control center via the systentinterface.

CFC
Input information for further processing,by‘RIGSI 4 CFC.

Control display
Information which is to be displayed,graphically or in text in the control
display.

Default display
Information which is to bg'displayed graphically or in text in the default
display.

Control CO
Control objects andgtaggings are listed in the on-site operation unit at
the display undenthe‘@ontrol menu item.

Buffer

Indications which/are to be saved in the SIPROTEC 4 device in the
operational indication buffer, ground fault indication buffer, network
fault bufferowarning buffer.

Inter, Relay Communication

Inter Relay Communication is the exchange of information between
SIPROTEC 4 devices. Information items can be applied for use on
another device involved with a IRC combination. In this case the IRC
eombination is the target for information items.

Information items are combined into function-oriented groups vertically.
The groups existing by default can be extended by user-defined
information or supplemented by user-defined groups. However, it is not
possible to delete this group or to change its name (see Chapter 5.7).

1\

Note:

The extent of the information displayed depends on the device type and
the specified functional scope.
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Coloring The device matrix is divided horizontally into yellow and white blocks.
This sub-division is used exclusively for better orientation and has no
influence on the configuration possibilities.

A range of hidden columns or lines is indicated by a grayed columr@
line.

If you try to enter an illegal configuration, the cell also turns gray.

2
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5.5.2 Configuring Information to Binary Inputs (Source)

Conditions

Configuring a
Single Point
Indication

Configuring Double
Point Indications

176

The following types of information can be configured to binary inputs (BI):
Q Single point indication

Double point indication

Bit pattern indication

Transformer tap indication

O 0o o0 o

Pulse metered value

It is not possible to configure individual items of informationio several
binary inputs. For example, if a single point indicatien is configured to a
binary input, this configuration is removed as soomas yeu configure the
identical single point indication to another binagy input:

You also cannot configure an indication to adifnaryinput if this is already
configured to the CFC as source. If you attempt tordo so, an error
message is displayed.

Select one of the following options;

a H (active with voltage)
The indication is created if a'signal is applied to the binary input.

O L (active without voltage)
The indication is created when no signal is applied to the binary input.

Q _ (not configured)
The indication‘ig,notilinked with the binary input.

Select one of the following options:

a X (configured)
The indication’is created if a signal is applied to the binary input.

a ,_ (hot configured)
The indication is not linked with the binary input.

If you ¢oute a double point indication to a binary input, the next-highest
binaryinput is also configured. If one of these configurations is cancelled,
the other binary input is also automatically set to not configured. An
configuration to the last binary input is not possible, since it would then
not be possible to link a second binary input.

The sequence of the binary input channels has a fixed definition. The
OFF indication always lies before the ON indication.

SIPROTEC 4 System Description
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Configuring a Bit
Pattern Indication

Configuring a
Transformer Tap
Indication

Configuring Pulse
Metered Values

Select one of the following options:

a X (configured)
The indication is created if a signal is applied to the configured binary:
input.

Q _ (not configured)
The indication is not linked to the binary inputs.

If you configure a bit pattern indication to a binary input, further next-
higher binary inputs up are also configured. The total numbegof binary
inputs configured is identical to the number of bits configufed for the bit
pattern indication. The first bit has to be configured so that there are still
sufficient binary inputs available for the other bits. Otherwise, an error
indication is displayed. If you cancel this configuration] allthe other binary
inputs are automatically set to not configured. If you change the number
of bits in the properties dialog box of an configured bit pattern indication,
the configuration is adapted automatically:

Select one of the following options:

a X (configured)
The indication is created.if a signahis applied to the binary input.

a _ (not configured)
The indication is not linked withrthe binary input.

If you configure a transformer tap indication to a binary input, further next-
higher binary inputs arejalso‘eonfigured. The total number of binary
inputs configured.is identical to the number of bits configured for
transformer tap indications. If you cancel one of these configurations, all
the other binary inputs are automatically set to not configured.

Select oné ofithefollowing options:

a X (configured)
The pulse metered value is incremented if a pulse is applied at the
binary input.

& _ (net configured)
Tbhe pulse metered value is not interconnected to the binary input.
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5.5.3 Configuring Information to Analog Inputs (Source)

to an analog input (U or 1) as the source. For example, a measured value
channel can correspond to the input of a measuring transducer blocks.

Only the information type measured value channel can be configured OQ

Conditions A voltage measured value channel can only be configured to a voltage ¢
input. Similarly a current measured value channel can only be ¢ red
to a current input.

Multiple configuration of an item of information of the type measured

value channel to analog inputs is not possible. If a measur, ue
channel is already configured, this configuration is re soon as
you configure the identical measured value channel to ther analog
input.

Configuring a Select one of the following options: Q

E/Ir(]easurtled Value a X (configured)
anne The function block contains a curre v e value if a signal is
applied to the analog input.

a _ (not configured)
The measured value chann t linked to the analog input.

L 4

>
N
N

Q
o
&

L 4

178 SIPROTEC 4 System Description
E50417-H1176-C151-A8



Allocating Information Items

5.5.4 Configuring Information to Function Keys (Source)

function keys (F).

Itis possible to configure internal single point indications to four diffeGO

A function key can already be assigned because it has already been
configured for the selection of a function. Thus, for example, when a
device is delivered, F1 is assigned by default to display the operatienal

indications, F2 to display the primary operational measu%ues and

F3 to select the overview of the last fault indication\

[ ) Note:

l When an indication is configured to a function keypits works default
setting is lost. Restoring the state of delivery i ly’possible by creating
the device completely new in DIGSI 4. H all the setting values
have to entered again.

Conditions Your SIPROTEC 4 device has t
function key can only be in

tagging). If you attempt ta confi
key which is already assiC\

Configuring an Select one of the follgwing options:
Internal Indication

ped with function keys. Each
to one internal indication (IE or
n internal indication to a function
rror indication is displayed.

a 1 (Functio to/4 (Function Key 4)

generated as soon as the function key
interconnected to it is pressed on the SIPROTEC 4 device.

a _ (not Nr d)
Thei

ication is not interconnected to the function key.
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5.5.5 Configuring Information to Binary Outputs (Destination)

(BO):

a

N R R A

Conditions A

The following types of information can be configured to binary outputs OO

Single point indication

Output indication
P S

Value indication

Internal single point indication %
External single point indication
Command

maximum of 30 indications and commands ca gured to one

binary output. Similarly, one indication can be d to a maximum
of ten binary outputs and LEDs.

Configuring Select one of the following options:

Indications 0

180

L (Latched)
The indication is configured te,the'selected binary output latched. The
corresponding relay picks u on’as the indication exists and
remains picked up until the isreset at the device. This is effected

by the LED Reset butto i essed on the front panel of the

device, via a binary inp e signalling function > LED Reset or

via the system interfa

This function is Q or example, to signal that there is an indication
e cknowledged yet. To this purpose you create a

which has no
general |nd|cat| ia'€FC and then configure it to an LED.

The, rel estion picks up as soon as the indication is applied. It
on as the indication is no longer applied.

U (Unlatched)
The mdﬁ nfigured unlatched to the selected binary output.
& igured)
ation is not configured to the binary output.

SIPROTEC 4 System Description
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Configuring Select one of the following options:
Commands a X (configured)
The command is configured to the binary output.

a | (Info)

This binary output is specified as the signal relay. The signal relg
activated as long as the command is being output, irrespective of the
switching direction. You can route several commands to the same
signal relay and link this relay to checking equipment, fer example.

a C (Central common contact)
The binary output is defined as the common con% an assign
a common binary output as the root for several ble controls,
thus saving binary outputs. Precondition is tha nals at the

common contact outputs have the same pote . Example: Common
ground potential.

Q _ (not configured)
The command is not configured to the“hinary output.

If you configure a command to a binary, t, all the other binary

outputs to the right of it that are require also configured. If you cancel
one of these configurations, all th binary outputs are automatically
set to not configured.

[ Note:
l If you configure a co n a binary output, all the other binary
re required are also configured. If one of

, all other binary outputs are automatically also
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Rapid Binary
Outputs

Binary Outputs for
Switching Devices

Depending on the variant ordered some binary outputs have an operating
time abbreviated by approx. 3 ms. They are therefore particularly suitable
for outputting trip commands of the protection function and for controlling
the send devices at protection functions with signal transfer. Further
information can be found in the device manual.

One patrticular point has to be observed when configuring the binary
outputs for switching devices. The command type (for example single or
double command, with or without feedback) is specified for the switehing
devices of the system and a corresponding command type ig,configured
to the binary outputs in the matrix. If the required commangd,type,is not
contained in the matrix, insert a suitable one from the infofmation, catalog
into the matrix.

5.5.6 Configuring Information to LEDs (Destination)

Conditions

Configuring
Information ltems

182

The following types of information cangbe configured to LEDs (LE):
O Single point indication

Output indication

Internal single point indicatiod

External single point indication

0O 0 0o o

Value indication

No more than ten indieations can be routed to one LED. Similarly, one
indication can only‘he routed to up to ten LEDs and command outputs.

Select one of the following options for all of the information types stated
above:

a L (Latehed)
The'indication is configured to the selected LED latched. The
corresponding LED lights up as soon as the indication is applied and
extingwishes when it is reset at the operator control panel of the
device.

@  U(Unlatched)
The indication is routed to the selected LED unlatched. The LED in
question lights up as soon as the indication is applied. It goes out as
soon as the indication is no longer applied.

Q _ (not configured)
The indication is not configured to the LED.
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5.5.7 Configuring Information to System Interface (Source)

The following information types can be configured to the system inter
(S) as the source:

O Output indication (for factory-predefined configuration only Read
Only)

Q Internal single point indication

L 4
Q Internal double point indication %
a Command with and without feedback (for IEC an N tocols with
restrictions for Infoart transformer step)

a External command with and without feedba
Q Limit (only PROFIBUS FMS and supple arylprotocols)

O User-defined limit (only PROFIBUS EMS supplementary
protocols)

For particularities of the configurationif 61850 refer to the table in
Section A.2.1.

Configuring Select one of the followin s for all of the information types stated
Information Items above:

a X (configured) x
The information via the system interface to the SIPROTEC
device.

o _ (notco @
The inf

Cauti %
the@t SIPROTEC 4 device is connected to a SICAM station, you

d)
item is not configured to the system interface.

erform SICAM export again if you have made changes to
figurations to the system interface.

O
Q>®

L 4
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5.5.8 Configuring Information to the System Interface (Destination)

The following information types can be configured to the system interface O
(S) as the destination: 0

QO Single point indication

Double point indication

Output indication

Value indication %
Internal single point indication \
Internal double point indication @
External single point indication 0

External double indication

Bit pattern indication (only PROFIBUS F

External bit pattern indication (only PR
Transformer tap indication (only PR
Limit value (for IEC 60870-5-1
User-defined limit value (for | -5-103, only for Read Only)
-5-103, only for Read Only)

C 60870-5-103, only for Read Only)

(for IEC 60870-5-103, only for Read

Measured value (for IEC 6

Measured value with ti

User-defined me,
Only)

a Pulse metereN
Q Metered val

O External gnete alue
Read that the configuration for this type of information is

cannot be changed.

0O 0o 00 0 00000 0O DO D D DO

ted from measured value

=
7
=2
}?

arities of the configuration for IEC 61850 refer to the table in

pove:

F r
Configuring ect one of the following options for all of the information types stated

Information Ite\

L 4
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a X (configured)
The information is passed on to connected components via the
system interface.

a _ (not configured)

SIPROTEC 4 System Description
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The information item is not configured to the system interface.

Caution:

If the current SIPROTEC 4 device is connected to a SICAM stationjyou
must perform SICAM export again if you have made changes to
configurations to the system interface.

If a system interface for transferring data in accordance with IEC 60870-
5-103 in the SIPROTEC 4 device and if an IEC addiessiwas specified,
you have to carry out further settings as soon as you cenfigure a
command, an indication or a metered value to the systemiinterface.

You have to carry out settings for the following parameters:

Q Function type
Within the IEC 60870-5-103 protocol, a_function'type identifies the
functionality of a SIPROTEC 4 device/Foriexample, there are
function types for a distance protectiontunit or a machine protection
unit. Please refer to the documentatioh,of the specified protocol for
information on which numbeficorresponds to which device type.
Some numbers are not assignedyThese can be freely used without
impairing the IEC compatibility.

Q Information number
An information numbephasyto,be assigned for each selected function
type. This informationthumber describes the type of information
(command, indicatioh,or metered value) that is to be transmitted via
the system interfacel The assignment between the number and the
informationfis also tasbe found in the documentation of the specified
protocol.

a DU type
The DUstype'is only relevant to indications. You specify what basic
type of indigation it is. The settings Operational indication and Fault
indieatiopfare available for selection.

The settings are carried out in the Object Properties - IEC 60870-5-103
dialog,box.

! Object Properties - IEC 60870-5-103

" Tranzmizsion via IEC B0870-5103————
|7 Function type: Iw - l

Infarmation no.: I i} 7 l

DU type: I‘I [Operation Buffer) j

0K I Caticel | Help |

DIGSIGB099

Fig. 5-10 Object Properties - IEC 60870-5-103 dialog box
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Carrying Out e Select a function type, an information number and, in the case of

Settings indications, a DU type from the drop-down list boxes. O

Accepting Settings e Click OK in order to accept your settings into the temporary memory

"
&
<
N
O
&
Q
. ()(b
&
Q)O
N
<
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5.5.9 Configuring Information to the Default Display and Control Display
(Destination)

You can configure the following types of information separately to tO
default display and control display (D, C):

Q Single point indication

Q Double point indication

Output indication %
Internal single point indication \
Internal double point indication 0@

External single point indication

External double point indication

Transformer tap indication Q
Command with and without f ed%
External command with and dback
Measured value

Measured value with tN

Measured value use%e

Pulse metered v

alc d from measured value

0 00000 00D 00D O O O

Configuring Select o ollowing options for all of the information types stated
Information Items above;

@ X{configured)
Xa rmation can be used in the control display and/or default
di y

N\(not configured)

he information cannot be used in the control display and/or default
display.
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5.5.10 Configuring Information to the Buffer (Destination)

Configuring
Information Items

The following types of information can be configured to buffers (B): O
Single point indication 0
Double point indication

Output indication s

Value indication %

Internal single point indication \

Internal double point indication @

Transformer tap indication

Bit pattern indication

External single point indication Q
External double point indication

External bit pattern indication @

a Command without feedback

0O 000 0 000 0 0 O

Up to four buffers are available f tionv’Operational indication buffer
(O), Ground fault indication buff , Warning buffer (W) and Network

fault buffer (N). Please refer toi/Appe A.2 for information on which

message type can be confi which buffer. Please refer to the
device manual for informa%/

ich buffers are available.
Select one of the f options for all of the types of indication stated
above:
a O (ON)
The indicati

red in the selected buffer with the time of
pe of configuration is not available for warning

NFF)
ication is stored in the selected buffer at the time it occurs and
ared. This type of configuration is not available for warning

.
onfigured)

The indication is stored in the selected buffer with the time of

The indication is not configured to a buffer.

occurrence. This type of configuration is only available for warning
buffers.
a _ (not configured)

188
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5.5.11 Configuring Information to Measured Value Windows (Destination)

The following types of information can be configured to measured v
windows:

Q Limit value (only for Read Only)

Q Limit value user-defined (only for Read Only) .

0 Measured value user-defined

Read only means that the configuration for this typ\%tion is

displayed but cannot be changed.

Configuring Select one of the following options for all of the r on types stated
Information Items above:

a X (configured)
The information is displayed in a me ed value window.

a _ (not configured)
The information item is not

a a measured value window.

In addition to the measured
configure user-defined mea
value window. These are n

assigned measured vall@
5.5.12 Configuring Informatqmad Value Window (Destination)

of information can be configured to metered value

available by the device you can
es and limits in the measured
ilable at the device display in the

The followi
windows:

m} Puls ed value

g tered value calculated from measured value

Configuring @ne of the following options for all of the information types stated
Information Items &( :

(configured)
The information is displayed in a metered value window.

@ a _ (not configured)
%\ The information item is not displayed in a metered value window.

L 4
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5.5.13 Configuring Information to Control (Destination)

Configuring Single
Point, Double Point
and Transformer
Tap Indications

Configuring
Internal Single
Point and Double
Point Indication

Configuring
Commands

190

The following types of information can be configured to control (CO):
Single point indication (only SI, not SI_F)

Double point indication

Transformer tap indication

Internal single point indication

Internal double point indication

External single point indication (only ExSI, not ExSI_F)

External double point indication

Bit pattern indication

External bit pattern indication

Command with and without feedback

0O 000 0 000 0 0 O

External command with and withoutifeedback

Select one of the following options:

a X (configured)
The actual state of the informationiitem is displayed in DIGSI 4 Device
Configuration in the Device dialog box as well as in the SIPROTEC 4
device. The actual states£ambe Updated on the SIPROTEC 4 device.

@ _ (not configured)
There is no accgss to'the actual state of the information item.

Select one of the follewing options:

a X (configurged)
The actualstate of the information item is displayed in DIGSI 4 Device
Configuration{n the Tagging dialog box as well as in the SIPROTEC
4 devige Jhefactual state can be set using the specified dialog box
and(on the SIPROTEC 4 device.

a Z(noteonfigured)
Theredis no access to the actual state of the information item.

Sele€t one of the following options:

a/ X (configured)
The actual state of the information item is displayed in DIGSI 4 Device
Configuration in the Equipment dialog box as well as in the
SIPROTEC 4 device. The actual state can be changed using the
Equipment dialog box and on the SIPROTEC 4 device.

Q _ (not configured)
There is no access to the actual state of the information item.

SIPROTEC 4 System Description
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Configuring a Bit Select one of the following options:

Pattern Indication Q X (configured)

The indication is created if a signal is applied to the configured bi
input.

Q _ (not configured)
The indication is not linked to the binary inputs.

If you route a bit pattern indication to a binary input, the next binary ﬂputs

up are also routed. The total number of binary inputs co dis

identical to the number of bits configured for the bit patt ndication.

The first bit has to be configured so that there are SN nt binary

inputs available for the other bits. Otherwise, an e ication is

displayed. If you cancel this configuration, all th ary inputs are

automatically set to not configured. If you c@ umber of bits in
tte

the properties dialog box of an configured bi indication, the

configuration is adapted automatically. Q
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5.5.14 Configuring Information to the CFC (Destination)

Function If you want to use items of information as input quantities of DIGSI 4 O
CFC logic functions, you have to configure these items of information in
the device matrix to CFC (destination). You can then interconnect these
items of information as input quantities in CFC on the left-hand margin
to the inputs of the logic blocks. This method allows you for example to @

interconnect currents to the corresponding limits and initiate th%

changeover of the settings groups by means of the logic funct
current and the limits are configured in the process as a C& .

while the "Change Group" result is configured as a desti

EEFE - [Interlocking -- Manhattan\75A631\Bar Chart ]
[ Chart Edit Inset Onlne Test View Option: ‘Window Help

D8] :(=10] Bl 2| el
[ o] 58] BN [ I = @@ m|S(mike

| v

“IM: Contrvol Device S2Bveaker DP"

B

]

=]
=1
o

“IM: Contrvol Device S2Bveaker DP"

—g
DI_TO_BOOL -
Double Foint &
E0 I3_OFF | Y B0 " a

B0 I5_0OM
W VAL

5

DI_TO_BOOL

Double Foint & —
EQ OFF | Y B0}

[ | [ _0k

WAL

|&/Page 1 [ _EEARE Bar Chart / 4

Far information on graphic configuration please refer to the DIGSI CFC,
anual /2/.
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The following types of information can be configured to the CFC (C) as
the destination:

Q Single point indication O
Q Double point indication 0
Output indication

Value indication (from firmware version 4.5)

Internal single point indication

Internal double point indication \%
Command

External command @
Limit value 0
User-defined limit value Q

Measured value

User-defined measured val @

Pulse metered value

Metered value calculate asured value

0 000 U0 00D 0D O O

External metered val

Configuring Select one of the foI Wi tions for all of the information types stated
Information Items above:

a X (confi
The |nf can be used as the input quantity of a logic function.

(no ed)
The i o n cannot be interconnected to a logic function.
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5.5.15 Configuring Information to CFC (Source)

you have to configure the corresponding information to CFC (source).
You can then interconnect the outputs of the CFC logic blocks on the
right-hand margin to these items of information.

Function If you want to process the result of a DIGSI 4 CFC logic function further, OO

L 4

EEFE - [Interlocking -- Manhattan\75A631\Bar Chart ]
[ Chart Edit Inset Onlne Test View Option: ‘Window Help

D|e|@| &= BSE 2]« 6k
8 ||| e 22 BT [ = =] @< B(Sm|

Y BO|
Tnterlockins (Al
2
Tnteriching 5
3
| Tnterls S TATHAT
Y Bol
Y BO|
TntevlockinatAind7
3
TntevlockinalAinis
2
TntevlockinalAIniE
3
13
¥ B0 AND
T AND - Gate
— - ~
FOUT: Control Device 52 Close
E 4
(D TntevlockinatAinid
Tnterlockina(AI515
4
TntevlockinatAind7 -
Kl I 3
Press F1 for help. |&/Page 1 [ _EEARE Bar Chart / 4 i

cfe-rechts

Fig. 5-1’& iguration, interconnection of the output quantities, example

Th owing types of information can be configured to the CFC (C) as
the'so :

le point indication

Double point indication
\ Output indication
Value indication (from firmware version 4.5)
Internal single point indication
Internal double point indication

Command

External command

L 4
0O 0O 0O O0D O O

User-defined measured value
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Q Limit value

Q User-defined limit value O
O External metered value 0
Note: .

i You cannot configure an indication to CFC if this is already,configured to
a binary input as source. If you attempt to do so, an_err age is
displayed.

Configuring Select one of the following options for all of the 4nfor
Information Items above:

a X (configured)
The information item can be generat y a corresponding result of a

logic operation.

on types stated

Q _ (not configured)
The information cannot be in ed to a logic function.
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5.6 Displaying Information

5.6.1 Filtering

By Information
Type

By Configuration
Type

196

Filters can be used to limit the display of the information of an extensive
matrix to the section which you require for the current configuration of
your data.

The toolbar contains two drop-down list boxes for specifying the, filter
criteria.

e Select one of the following options from the left-hand drep-down list
box of the toolbar:

Only indications and commands
Only indications

Only commands

0o 0o o o

Only measured and meteredivalues

As long as you are filtering informationtitems by a certain type of
information, it is not possible to @isplayginformation items of other types.
If a group with information items'afthe type of filter currently selected was
hidden before the filter wasésetiyou’can display it again.

The choice of informationfilter also affects the device matrix in the
horizontal directiongéDepgending on the type of information selected,
specific sources anddestinations are added for this type or sources and
destinations that areypotfequired are hidden completely.

A further possibility of limiting the displayed scope of data is to filter
according t@ an cenfiguration type.

o Selectone ofthe following options from the right-hand drop-down list
boxief the‘toolbar

a _Configured to BI, BO, or LED
Only those information items are displayed that are configured to at
least one binary input, binary output, or LED. Information items that
are configured to additional sources or targets are also displayed.

@ Configured information items
Only those information items are displayed that are configured to at
least one source or target.

a Non-configured information items
Only those information items are displayed that are configured neither
to a source nor a destination.

Q No filter

SIPROTEC 4 System Description
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All information items that do not match the filter criterion are hidden
completely. If a group was hidden which contained information for which
the selected criterion applied before the filter was set, it can be displayed
again.

5.6.2 Displaying / Hiding Lines or Columns

A further reduction possibility is to minimize an informatiopdgroup to one
line.

¢ Double-click on the group designation in order t@ hidejthe information.
The line is grayed out.

¢ Double-click again in order to display all the individual items of
information.

In order to limit the width of the matrix youycan:

O Change over between Standard @andiShort View in the toolbar or via
the View menu bar. This chahges all the columns in the Source and
Destination groups. The columnsyof the Information group are not
affected.

O Display and hide individdal celumns.

Proceed as follows in orgder to display and hide columns:

¢ Double-click the commane button of a column header. The columns
are reduced to a commonh column. In order to display all the columns
again, double-click an€e again on the column header.

Inside each celljof'a common column, abbreviations inform you about the
type of configuration of an information item. The abbreviation R5 in a cell
of the commen celumn BI, for example, means that the information item
in questian is configured to the open-circuit contact of the binary input 5.
If an infermation item is configured to several destinations, the
abbreviations of all destinations are displayed separated by commas. In
order toaview all the abbreviations, double-click the respective cell.
Subsequently move the text cursor horizontally inside the cell.

Note:

The View menu alternatively offers various commands for changing the
displayed areas of the device matrix.

SIPROTEC 4 System Description 197

E50417-H1176-C151-A8



Configuration

5.7 Inserting and Deleting Information

Information Types The scope of information displayed in the dev

ice matrix is determined by

the device type and the specified functional scope. If required this scope

of information can be extended user-defined.

Table 5-1 Overview of information types

Information Types

Abbreviatiofl

Indications Single point indication

SI
Single-point indication fleeting SI_F
Double point indication DP
Double point indication intermediate position DP_I
Output indication ouT
Output indication fleeting OlINE
Transformer tap indication TXTap
Value indication VI
Internal single point indication IS
Internal single point indication transient IS_F
Internal double point indication ID
Internal double point indication intermediate position ID_S
External single point indication ExSI
External single point indication, fleeting ExSI_F
External double point indication ExDP
External double pointiindicatien intermediate ExDP_|

Bit pattern indicationg8abits; %6 bits, 32 bits

BM8, BM16, BM32

External bit patterniindication 8 bits, 16 bits, 32 bits

ExBM8, ExBM16, ExBM32

External countgr ExMV
Commands with/ Single command C_S/CF_S
without feedback Single commanénegated C_SN/CF_SN
Doublgicommand 1-pole (2 binary outputs BO) C_D2/CF_D2
Double command, 1-pole OFF / 2-pole ON (3BO) C_D12/CF_D12
Double command 1.5-pole (3 binary outputs BO) C_D3/CF_D3
Double command 2-pole (4 binary outputs BO) C_D4/CF_D4
Double command 1-pole negated (2 binary outputs C_D2N/CF_D2N
External single/double command ExC / ExCS
Single command 2-pole (2 binary outputs BO) C_S2/CF_S2

Double command, 2-pole ON / 1-pole OFF (3 BO)

C_D21/CF D21

Double command, 2-pole ON / 2-pole OFF (4 BO)

C_D22/CF_D22

Double command, 3-pole OFF / 1-pole ON (4 BO)

C_D31/CF D31

Double command, 3-pole OFF / 3-pole ON (6 BO)

C_D33/CF_D33

Double command, 4-pole OFF / 4-pole ON (8 BO)

C_D44 |/ CF_D44

198
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Table 5-1 Overview of information types

Measured values Limit measured value user-defined LVU O
Limit measured value Lv
Measured value channel MC 0
Protective measured value MV
Protective measured value with time MVT .

Protective measured value user-defined

Metered values Pulse metered value

Metered value calculated from measured value

[ ) Note:

l Output indications correspond to protecti ications, internal
indications to taggings.
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5.7.1 Inserting Information into a Group

Structure of the
Information
Catalog

Information

information catalog. Proceed as follows:

Information items are inserted into an existing group using the OO

e In order to open the information catalog select
Insert = Information or View — Information catalog.
L 4
Information catalog x| %

Indications, Commandsz, Meazured ' alues, Meterad
Walues [zelect and drag to left column]:

=4 Annunciations
-] Single Pairt [SP)
- Double Paint [DP)
[0 Output 5LOW
] Output FAST
7-(_] Tagging
_| Transformer Tap Changer
-] Control without FeedB ack
H-{] Control with FeedBack,
-] Measurement
H- 4 Powertdeter

_| Powwertd eter

B2 Pulse

- Pulse [Phiy]

Outgoing Information to process

DIGSIGB064

Fig. 5-13 Information catalo

The information eatal@gis structured into the information types
Q Indications \

t feedback

a Commﬁl feedback

o Me’& ues

a d values

jlb&ls then contain the information types, for example
ngl

a Command

ointindication, double point indication or output indication.

of information. Select the designation of an item of information. Hold

Inserting an Ite@Open the corresponding folders, until you access the individual item

200

down the left mouse button down and drag the name out of the
information catalog onto a group button on the left-hand side of the
device matrix and release the mouse. The line for the information is
inserted into the group. The abbreviation of the information text is
assigned by default to the display text, the text in the information
catalog to the long text.
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o Note:

l When an item of information of the type Command with feedbackfis
inserted, one line is inserted for the actual command and one line forithe
associated feedback.

5.7.2 Inserting an Information Group

In order to individually extend the scope of information available by
default you have the possibility of defining user<defined/groups in which
you can then insert your user-defined information.

These groups and the items of informationgean befdeleted at any time.
Proceed as follows:

¢ Click the command button of a group before or after which a new
group is to be inserted and select'lnsert Group - Before or Insert
Group - After in the context menu,
The Insert Group dialogibex is‘epened.

Ingert Group

Dizplay text: el . .
V& W
Long text: IUsEdefinEd geup|
IS . W W i

-wr
Cancel Help

DIGSIGB063

Fig. 5-14 Jnsertingva group

e Inthe Display text box enter a designation with a maximum length of
15characters for the labeling of the group command button.

¢, Inthe Long text box enter a designation with a maximum length of 30
characters as the text for the tooltip. This is displayed when the cursor
IS positioned on the group designation.

s Click OK to apply your settings.

The settings are not yet saved in the parameter set but only imported into
the memory of your computer. For information on saving the settings
please refer to Chapter 4.4.

[ ) Note:
l New groups can only be inserted in the vertical structure of the device
matrix.
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5.7.3 Renaming Groups and Information

information:

Proceed as follows in order to rename user-defined groups and items of OO

Renaming a Group ¢ Click the command button of the group which you want to rename and
select Rename Group in the context menu. L 4
The Group Properties dialog box is opened.

Group Properties

Dizplay text:
Long test: ISpeciaI anhuntiations
DIGSIGB065
Fig. 5-15 Group properties @

e Change the display (short) and Jong t click OK. The dialog box
is closed and the group name .

Renaming To change the name of an iten@aﬁon:
Information e Double-click on the cell@

he designations and press Return.
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5.7.4 Deleting Groups and Information

Proceed as follows in order to delete user-defined groups and item O
information:

e Click the command button of the group which you want to delete a
select Delete Group in the context menu.

e Confirm the confirmation query with Yes. ¢
The group is deleted. \%
Caution:

When you delete a group, all the information ite edinitare lost.
It is not possible to undo this operation directly. | ave deleted by
mistake, close the device without saving and it again. You will lose

any other changes that you have not yet

Deleting
Information

>
R
.Q(b
<
O
&

L 4
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5.8 Properties of Items of Information

Editing Property
Values

Structure of the
Dialog Box

Accepting Property
Values

204

Each item of information has information-type-specific properties which
can be set individually for each individual item of information. You can, for
example, specify for each indication whether it is to be displayed as a
tagging in the fault recording or you define for internal individual
indications the state which it is top have when the device is started up.
The information properties are protocol-specific, meaning that not@llthe
functions of all the protocols are supported.

Proceed as follows in order to edit the property values;

e Click in the Information column block on the cell, of theyinformation
and select Properties in the context menu.
The Object properties dialog box is opened.

Object properties - Disc.Swit. - CF_D2

Lock  Times: | DigsI0z]

r— Times for

Output [170 2]

Seal-in time [1410 2]

Feedback,
manitoring [1/10 ];

Operating mode:

4

s Aﬁé! | Cancel Help

DIGSIGB148

Fig.;5:16 “@bject properties, example

The,short text (display text) specified for the selected information and the
ahbreviation for the type of information are displayed in the title bar.

Fhe property values which can be set are combined into tabs. The type
and number of the tabs are determined by:

a The type of the SIPROTEC 4 device
Q The information type

O The parameter set version.

Click OK in order to accept property values and close the dialog box.

Click Apply in order to edit the property values in further tabs.

SIPROTEC 4 System Description
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In either case, the values are placed in the memory of the computer. The
values are not yet stored in the parameter set (see Chapter 4.4). O

5.8.1 Default Selection C)

Default selection I
Diefault zelection during frst starup v
Sething value during first starbup: IElpen
Default zelection during restark; r
Sething value during restart: IElpen j

DIGSIGB139

Fig. 5-17 Example of Default selection

e Select the Default selection
activate the Setting val

rst startup check box to
st startup box.

e Select avalue which i igned to the information during a first
startup from the Setti during first startup drop-down list
box. At some device u have to enter a defined value directly.

e Selectthe Default's ion during restart check box to activate the
Setting va i start box.

e Selecta hich is to be assigned to the information during a
restart Setting value during restart drop-down list box. At
some i u have to enter a defined value directly.

® Not

l IEN n on the restart and resume can be found in Chapter 4.3.6.

Q>®
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5.8.2 Marking in the Fault Record

Select in fault record |
Mark meszage
’7|- Select message in fault record
DIGSIGB144

Fig. 5-18 Example of the Select in fault record tab @

e Select the Select message in fault record ch bo that the
indication is logged in the fault record. This ch n be selected
for a maximum of 40 indications (in some cases, the parameter set of

your SIPROTEC device may define ano% mum value).
5.8.3 Chatter Blocking and Filter @
S

Chatter blocking and filter I

Chatter blocking

ware filter time [ms]: I 3

[ Betiigger filter

r Artivate

™ Suppress intermediate position

DIGSIGB140

Fig. 5-19 Exampl
L 4
o Sel thivate chatter blocking check box to activate the
blocking for this indication. For certain indications this check

-activated in the factory settings.

hatter blocking and filter tab

@rthe length of the filter time in milliseconds in the Software filter
ime box. The filter time indicates how long a signal must be pending
to be interpreted as an indication.
\ Value range 0 to 86400000 ms (equal to 1 day).
e Select the Retrigger filter check box to restart the filter time after the
signal has ceased and then been applied again. This check box is

active as soon as you have entered a permissible value in the
software filter time.

206 SIPROTEC 4 System Description
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¢ Activate the Indication filter time option in order to create the
indication at the time of the first indication change. The Retrigger
filter check box is activated simultaneously. O
If the option is not activated, the indication is created after the fi
time has expired.

e Selectthe Suppress intermediate position in order to suppress the
indication during an intermediate position.

L 4
5.8.4 Transformer Taps \%
Transformer tapz I :®
Encoding: I ,I Code table:
Level |E &
Murnber of taps: I 03: Sl S g
Mumber of bits: I 23:
Dizplay offzet: I DH
T ap interval; ;I
I~ Moving contact [always use the inary (2] " DOctal (8)
highest binam input] & Hewadesimal [16]
DIGSIGB141
Fig. 5-20 Exa
e Select of the interpretation of the indications pending at the
binary inputs inthe Encoding drop-down list box, alternatively
Binary, Tef NYBCD or Table. Select Table, if you want to specify an

% Set thefhumber transformer taps in the Number of taps spin box.

number of bits that are required to encode the transformer
taps’in the Number of bits spin box. The number depends on the
de you have selected. For example, you require three bits for eight
ansformer positions that are coded in binary. If there is already an
O configuration, this may limit the number of bits that can be set.

e Enter the value by which the height of the displayed value is to be
offset in the positive or negative direction compared to the height of

%\Z the actual value in the Display offset box. The value range is -127 to
+127.

e Set the number of intervals in the field Tap interval for switching
mechanisms with intervals. The intervals can be set at the switching
mechanism manually. The Tap interval is the number of intervals, the

¢ bay device switches higher or lower (range 1...8).
Example:
Tap interval = 2: 2 steps with 0,5 intervals
Tap interval = 4: 4 steps with 0,25 intervals

SIPROTEC 4 System Description 207
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¢ Select the numerical system in which your entries are to be carried out
in the coding table in the Representation of coding section. These
are alternatively Binary (2), Octal (8), Decimal (10) and O
Hexadecimal (16). The selected option applies to all the entries in the
Encoding column. If you change the number system when entries O
already exist in this column, these entries are converted to the new
numerical system.
The selection area is displayed as soon as you have selected the @
Table setting in the Encoding box.

e Enter the encoding of the tap value in the Encoding ¢

taps box.

The selection area is displayed as soon as y, ve'selected the
Table setting in the Encoding box.

Note:

If all binary inputs used for coding are i
displayed (not considering the di
for an invalid tap setting.

, an invalid tap setting is
t). The display shows

Example

208

e Activate the Moving conta

recognized as valid and i
the taps have been.ea
<b 2
0

tion if the tap setting is not to be
ntil the moving contact signals that

Four transformer. ings with the designations 3 to 6 are to be
ree binary inputs (Bl 1 to Bl 3). Encoding is

represented by me

Desired
Bl 3 representation

- 63.00

- 3.00

- 4.00

- 5.00

6.00

63.00

SIPROTEC 4 System Description
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A maximum of 22 = 8 tap settings can be represented by means of 3

binary inputs in binary code. The representation of the transformer tap
is to begin with the metered value 3. The information properties have t

be configured as follows for the example:

Encoding Binary
Number of tap 4
positions S

w

Number of bits
Display offset %

Tap interval 1 \

The 3 binary inputs have to have consecutive nuw@mout gaps, for
example Bl 1, Bl 2 and BI 3. 0

5.8.5 Pulse Type and Error Input Q

|'Pulse tipe hial device

N

Pulze tupe and emor input |

- e fault input

DIGSIGB143

Fig. 5-21 Exal
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5.8.6 Restore Trigger and Energy Flow Direction

()
- s

(Rt

—

DIGSIGB142

Fig. 5-22 Example of Restore trigger and energy flow dire§

e Selectthe Cyclic option in the Restore trigg if the metered
value is to be transmitted to the control ce at cyclic intervals.
Otherwise select the None option.

e Click on Set, in order to carry out %& for restoring all the

metered values.

ction whether the metered
or imported energy. These
metered values.

e Specify in the Energy flow di
value summates the quantit
options are only active for u

4

>
N
N

N
o
&

L 4
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5.8.7 Measured Value Description

Measured value description |
Dizplay

Dirnensian: IE hd I
LConwerzion factar: a0 Yy

[cormesponds to 100%)

Mo, of decimal places: I 1 Eﬁ

DIGSIGB138

Fig. 5-23 Example of Measured value description ta@

e Select the dimension from the Dimensio
it directly. The measured value is displ
measured value window. A change i
in case of user-defined measured val nd limits.

inp is converted to the selected
r . The conversion always

d values and to the

limits. A change in the conversion
f user-defined measured values and

e Enter the value with which th
dimension in the Conversion
relates to the input signal at m
corresponding measure

factor is only possible a
limits.

e Select the number imal places for the display in the measured
value window fro . of decimal places spin box. You can
ten decimal places. A change in the number

SIPROTEC 4 System Description 211
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5.8.8 Bit Pattern

DIGSIGB145

Fig. 5-24 Example of Bit pattern tab

e Setthe bit width of the bit pattern indication in t r of bits spin
box. 8 bits, 16 bits and 32 bits can be selecte aximum number
that can be set may be restricted by the configuging position of the first
bit for a bit pattern indication that is alre ured.

5.89 Lock

m vice interlock signal
I“ evice interlock signal

Switchgear pazzword 3
\ Device, General  Device DK
Device, General  Initial Start

DIGSIGB147

Fig. 5-25 Example of Lock tab
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Zone control °

System .
interlocking

Select the Check zone control check box if the presence of a zone
control is to be checked before the command output. A zone control
exists if a release condition prescribed for the ON or OFF command
is not complied with. Such a release condition is selected via the
corresponding Release ON command or Release OFF command
drop-down list box. If this is the case, a release is not usually possibl€®
If you have selected the Release when system locking OR zone
control completed option, a command is released although there is
a zone control.

Select one indication each as the command release c¢ondition for
each command in the Release ON and OFF commands boxes. In
order to execute a command in a switching dirgctiomwithout release
condition, select the None setting from the corresponding drop-down
list box. The display texts of all the indicationstdefined in the device
matrix are offered for selection. The fields ate activated as soon as the
Check zone control check box is sele€ted.

Activate the Check system locking/check box so that the central
device is asked before outpdtting ‘a(Command whether there is a
system locking. In this case the,command is not released. If you have
selected the Release whémsystem locking OR zone control
completed option, a cemmand iSTeleased although there is a system
locking.

o Note:

l System interloeking iS only possible with a connection via
PROFIBUS EMS to' SICAM SAS.

Further Lockings o

SIPROTEC 4 System Description
E50417-H1176-C151-A8

Select the'Release when system locking AND zone control
completed, option so that the command is only released if there is
neither @ system locking nor a zone control.

Select the Release when system locking OR zone control
completed option so that the command is also released if there is
either a system locking or a zone control.

These options can only be selected at SIPROTEC 4 devices V4.2 or
higher. The are only activated if the Check zone control and Check
system locking check boxes are selected.

Select the Blocking for protection activation check box if the
presence of a protection activation is to be checked before the
command output. A protection blocking exists if a protection device
has responded due to a network fault and switched off. The command
is then not output. OPEN-commands can always be executed. Please
be aware that activation of thermal overload protection elements or of
the sensitive ground fault protection 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. A re-switching on then has to be interlocked by other
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means, for example, by means of the bay interlocking via CFC.

Select the Double operation check box if a check is to be carried out
whether the command has already been output before it is output
again. The command is then not output.

Select the Double activation blockage check box to check prior to
command output if a command is already processed for other
switching devices for which the double activation blockage has also
been set (1-of-N check). If that is the case, the command is ngteutput.

Note:

Double activation of one and the same switching device is always denied.

Unclearable Lock

214

Activate the Check switching authority at local"eommands check
box, to ensure that the system checks, beforé the,output of a local
command at the SIPROTEC 4 device, if the'switching authority is set
to Local. Only then is the command outptt;

Activate the Check switching authority at remote commands
check box, to ensure that the systemychecks, before the output of a
remote command at the SIPRQTEE. 4'device, if the switching
authority is set to Remote. Only then iISthe command output.

The lock conditions previously described can be de-activated prior to a
switching operation. To do thisiyeu need to select the Bypass interlock
check box in the Equipment(dialog box. After a password prompt, the
switching operationds executed irrespective of the lock conditions.
However, this does net@pply to lock conditions that you have specified
in the UnclearablelgckSyarea. These are taken into account even if the
Bypass interlockagheek box is selected.

Select the Device status (nominal = actual) check box if a check is
to be carfied guwhether the nominal state of the device already
corresponds to the actual state before the command is output. The
command is then not output. The device status is checked at
intérlocked and non-interlocked switching.

Select,one of the ten possible switchgear passwords from the
Password drop-down list box. The password is prompted before
every command output. The individual switchgear passwords can be
changed (see Chapter 4.6).

Select one indication each as the command release condition for
each command in the Release ON and OFF commands boxes. In
order to execute a command in a switching direction without release
condition, select the None setting from the corresponding drop-down
list box. The display texts of all the indications defined in the device
matrix are offered for selection.

SIPROTEC 4 System Description
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5.8.10 Times

Time respons€eof
the command olit-
put

Times:

r— Times for

Output [1/10 g];

Sealin ime [1/10 =]

Feedback
mohitoring [1/10 =]:

IL JJ"

Operating mode: IF'uIse output

N

DIGSIGB137

Fig. 5-26 Example of Times tab

¢ If you have selected Pulse output asthe operating mode, enter the
pulse duration in tenths of a secongdain the,Output box and select the
seal-in time in tenths of a second in theSeal-in time box. The output
time is extended by this timelifithe scheduled switch position has not
yet been reached although theifeedback has already been received.
The seal-in time is relevantfersuch items of equipment that output a
feedback before the switeh“operation has been completed.

¢ Set the period for feedbacki¥monitoring in tenths of a second in the
Feedback monitoring“spin box. The command feedback has to
arrive within this perioa, If the feedback arrives after the feedback
monitoring period’has elapsed, it is stored as a spontaneous
indicationy

¢ If you have selected Pulse output as the operating mode, enter the
delay in tenths of a second in the Command end delay box. The
delay gimgystarts as soon as the output time has elapsed. The delay
time is used to co-ordinate sequences of commands since the
cammand cannot be output once more during this period.

¢ _4Speeify the signal shape of the command in the Mode drop-down list
boxy, You can choose between Persistent output and Pulse output.
If several commands are configured to a binary output, the operating
mode of the commands has to be identical.

The function command output works in sampling intervals of 100 ms.

It is triggered immediately after the command has been initiated and
checked. All additional processing and monitoring actions are time-con-
trolled.

The parameters for monitoring times (e.g. output time, feedback monitor-
ing time, etc.) are guaranteed minimum times, i.e. the actual monitoring
times/run times can vary between + 0 and + 99 ms:

Monitoring times/run times = parameter + (0 ... 99 ms)

Since the integrated control operates with the same 100-ms sampling
interval as the command output, +99 ms applies always to commands
with the source Local Control (VQ_LOCAL).
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source:

Example: O
Parameter command output time = 5.0 s dependent on the command O

Command source Output time

Local control (integrated operator control)  =5099 ms

4
all other command sources =5000...5099 ms \®

SIPROTEC 4 System Description
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5.8.11 Transmission Threshold

Threshold Value

Changeover

The transmission threshold determines the transmission frequency of
measured values. It is specified in percentage. If zero is selected as the
threshold value of the transmission threshold, each measured valuetis
transmitted to the higher-level station. A threshold value not equal to zero
has the effect that the changes with regard to measured values are
added to the last transmitted measured value. If the sum of the changes
reaches the set percentage value, the new measured valye isgransmitted
at the earliest possible opportunity.

The Transmission threshold tab is displayed if the®measured value is
configured to the system interface as the destination/

Transmiszion threshald I

Threshold value -AL

e Ceniral Threshald (1 0%} r Q
Fararmeterized Threshald: I 1 3: Q

DIGSIGB146

Fig. 5-27 Example of Transmission threshold tab

¢ Select the Wse€entral Threshold (10%) check box to use the
factory-preset threshold value of 10%. This de-activates all the other
input and output options in this tab.

¢ Set a value Between 0 and 2000 in the Parameterized Threshold
spin hox/ The set value multiplied by 0.1% results in the threshold
value. This/value is used without any further conditions, provided that
neitherthe Central threshold check box, nor a defined switching
objeetghas been selected.

The'state of an indication can effect a changeover between the factory-
preset 10% threshold value and the parameterized threshold value. The
ON or INCOMING states activate the parameterized threshold value. The
OFF or OUTGOING states activate the factory-preset 10% threshold
value.

¢ Selectthe name of an indication whose state is to effect a changeover
in the Switching over drop-down list box.
The long texts of the indications defined within the Switching Object
group.
If only the 10% threshold value or only the parameterized threshold
value is to be used, select the setting No threshold switching.
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5.8.12 |EC 103 (IEC 60870-5-103)

DIGS03 |

Transfer wia IEC 60870-5-103

Function type: 135 -
Infarmation number: 138 -
DU type: I'I [Operational indication bufj

DIGSIGB136

Fig. 5-28 Example of IEC 103 tab

>

o Enter the number of the function type of your SIRRO 4 device in
i

the Function type box which identifies the funeti
for example distance protection unit. The numbers contained in the

documentation of the specified protocol.

of the device,

mbers are not

assigned. These can be used freely wit airing the IEC
compatibility.

e Selectthe Operational indication o indication settings in the
DU type box.

e Enter the number of the sele unction type in the Information
number box. This informatian number describes the type of
information (command, ipdicatiop or metered value) that is to be
transmitted via the syst ace. The assignment between the

218

also to be found in the documentation
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5.8.13 Protocol Info

Transmizsion wia supplementary protocal: O

Mo, Seftings Walue
1 ||Register type u]
1 ||Register offset 32 .
1 |IMask

DIGSIGB154

Fig. 5-29 Example of Protocol info - Source tab

Praotocal info-D estination I

Transmizsion wia supplementary protocol:

Ma. S “alue

1 | |Register type
|[Register offzet
[Mask

DIGSIGB155

Fig. 5-30 of Protocol info - Destination tab

tabsare only of significance in connection with other protocols.
on whether the information is configured to a system interface
rce or destination, one or both of the tabs is displayed. The
eters in the Protocol info - Destination or Protocol info - Source

m that can be defined by the user depend on the protocol.
Oou will receive protocol documentation together with the communication

module. This documentation describes the meaning of the individual
\ parameters.
L 4
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5.8.14 Measured Value - Destination

Meazured value-Destination |
Transmizsion wia supplementary protocal;

Ma. Settings Walue
1 | Zero offzet oo
1 | Scaling factor 100 .
1 |Type Primary value

DIGSIGB153

Fig. 5-31 Example of Measured value - Destination,tab

This tab is only of significance in connecti
serves to scale the measured values.
usually necessary as soon as the resol
to be reduced. For example, the r
16 bits may result in the loss of

significance to the measured va

value, you can counteract this ct.

The following scaling paral can always be adjusted:
e Selectinthe Type® itis a percentage value, primary value

or secondary va

her protocols. It
of a measured value is

a measured value needs
f a 32-bit measured value to
ion that is of particular

stion. By scaling the measured

e Setthe value h the measured value is to be multiplied in the

Scaling fact

e Setthe valu is to be added to the measured value in the Zero
offset b

Youm ed|t other settings depending on the protocol you are

usingK ple Threshold value for the protocol DNP.
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5.9 Configuring the Metered Value Restoring Function

Transmission of metered values from the memory of a SIPROTEC'4
device to the control centre is called freezing. Freezing of metered values
is performed cyclically. You define on what time base you want freezing
to be triggered cyclically. You also define the time interval and decide
whether the metered value buffers are to be reset after freezing or not.

[ ) Note:
l All the settings made apply globally to all meteredivalues,

Proceed as follows:

e Select Options — Metered Values. The Restore Metered Values
dialog box is opened.

Restore Metered Yalues E
Cyclic Restoring I
4
( i me pe——————————

.:melete

Time interwval:

ISD minutes j

——)
G5! > Devic] Cancel | Help |

DIGSIGB081

Fig. 5-32 fRestoring metered values

o Iffriggeting is to be performed at the set time intervals on the absolute
timeybase, select the Triggering with absolute time check box. If
thisycheck box is not selected, triggering is performed on a relative
time base.

e WiSelect the time interval for freezing metered values from the Time
interval drop-down list box.

e Select the Delete check box if you want the metered value buffer to
be deleted after the metered values have been frozen.

¢ Click the DIGSI -> Device command button in order to transfer the
values to the device. The command button is only active if you are
working in the Online operating mode and if at least one value was
changed.

¢ Click OK to apply your entries. The changes are only saved in the
computer memory, not in files.
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5.10 Configuring Chatter Blocking

O

At binary information from the system the chatter blocking checks 0
whether the number of state changes of an indication input exceeds a

specified number within a period which can be configured. If this

happens, the indication input is to be blocked for a certain period so that 4

the event list does not contain a greater number of unnecessarysentries.

If chattering occurs at a binary input and if this input is therfiblo
fact is identified in the corresponding indication by the supple LS.
In addition the Chatter blocking indication is displayed i erational
indication buffer.

A chattering single point indication is set to coming, during,operation in
an open-circuit system.

A chattering single point indication is set to going during operation in a
closed-circuit system.
CFC.

The indication can be included in an interlogki
A chattering double point indication is a Fault state.

Note:

The settings for the monitori &i/a apply globally to all binary inputs.

However, you can activate 3’ @ tivate the chatter blocking separately
r

for each binary input 5.8.3).

N
>
$

L 4

Q
o
&

L 4
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Monitoring Criteria

Proceed as follows:

e Select Options — Chatter Blocking. The Chatter Blocking dialog
box is opened.

Chatter Blocking...

Mumber of permizsible ztate changes IW [0: chatter blocking disabled)
Initial test time [ IW [»=1]
Mumber of chatter tests: |—5 [0 = unlimited) %
Chatter jdle time [min]: [ E e \
Subzequent test time [s]: IW [»=2] m

o b4
[ ok | DiEsisDevies | Cancel | xﬁvl

DIGISGB082

Fig. 5-33 Chatter suppression

The operation of the chatter blocking function is determined by setting the
following parameters.

e Enter a number betweefi0'and 65535 into the Number of
permissible state changesiield. This number defines how often the
state of a binary input ijs'allewed to change within the chatter test time
and the chatter checkitime. If this number is exceeded, the binary
input becomes or g&@mainsyblocked. When the value is 0, the chatter
blocking is inactive.

e Enter a value between 1 and 65535 in the Initial test time box. The
number, yotpefter corresponds to the time in seconds.
The number ofistate changes of a binary input is checked within this
time. Thetime,starts when a signal is first applied to the binary input.

e Enter'ayalue between -1 and 32767 in the Number of chatter tests
baX. The'Aiumber specifies the maximum number of check cycles to
bejexecuted before the binary input is finally blocked. The value
infinite is also permissible here. This is entered by using the
character string oo or by selecting the value -1.
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Enter a value between 1 and 65535 in the Chatter idle time box. The

number entered corresponds to the time in minutes. If the number of

permissible state changes of a binary input is exceeded within the O
chatter test time or chatter check time, the chatter pause time is

started. The binary input concerned is blocked during this time. It is 0
only possible to enter a value in this field if the number of chatter

checks is not equal to zero.

Enter a value in the range of 2 to 65535 in the Subsequent test time *

box. The number you enter corresponds to the time in sec he
number of state changes of the binary input is checked i er this
time. The time starts as soon as the chatter pause time_ha sed.
If the number of state changes is within the permissible limi
binary input is enabled. If not, another pause time is sta nless the
maximum number of chatter checks has been reac s only

possible to enter a value in this field if the numberief chatter checks is

not equal to zero.

, the

Note:

Chatter blocking cannot be set for defal

ective indications.

Click the DIGSI -> Device ¢
values to the device. The ¢
working in the Online o i
changed.

utton in order to transfer the
mand button is only active if you are
ode and if at least one value was

Click OK to app entries. The changes are only saved in the

computer meKt in files.
XS

N

O
Q>®

L 4
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5.11 Setting Measuring Transducers

Measured value processing is carried out by the following predefined
function blocks:

Q Measuring transducer U (MU U)
Measuring transducer | (MU 1)
Measuring transducer one-phase (MU1P)

Measuring transducer three-phase (MU3P)

O 0o 0 DO

Measuring transducer Aron (MUAron)

The measuring transducer blocks are configured tapeurrent and voltage
channels of a bay controller in the DIGSI 4 _configuration matrix. They
form various operands from these input guantities. The individual
measuring transducer blocks have to be activated in the functional scope
of the device and are then displayedn the DIGSI 4 configuration matrix
with their input channels and output quantities. The output quantities can
then be configured to destinations.

A functional description of the'measuring transducer blocks, a listing of
the corresponding parameters as, well an information and connection
examples can be found instheydeyvice manual.

o Note:

l Contrary to other SIPROTEC devices, configuration has to be carried out
in the bay gontreller in each individual case. The device only contains
some example,applications.

Configuring ofithe measured values differs considerably from that of
other SIPROTEC devices.

Configuration is described briefly below.
Proceed as follows:

e, Select the measuring transducer blocks which are to be contained in
the functional scope of the device and adapt the parameter settings
of the measured transformers to your requirements (see Chapter

5.3).

e Configure the measured value channels to the voltage or current
inputs as the source in the DIGSI 4 configuration matrix.
Configure the calculated measured values, for example, to the system
interface, CFC or display as the destination.
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5.12 Configuring Limit Measured Values

Limit measured values are used to indicate when a measured value has
exceeded the upper or lower limits.

Proceed as follows to carry out configuration:

Inserting Measured
Values

Open the DIGSI 4 device matrix and use Measured Values >fLimit
Measured Values to insert the information types Limit Measured
Value (LVU) and Operational Measured Value (OMy)¥rom-the
information catalog into the Measured Values groupf(see Chapter
5.7.1).

The limit measured value is configured automaticallyato the destination
Measured Value Window.

Inserting an .
Indication
[ ]
[ ]
CFC .

Configure the operational measured value withythe setting User MV
to the destination Measured Value Windowi(see Chapter 5.5.11).

Configure the operational measured Value :as'a source and
destination to CFC (C) and the limit measured value to CFC (C) as a
destination (see Chapter 5.5.14,afth5.:5.15).

Configure the properties of the'measutred values (see Chapter 5.8.7).

Select Indications Onlyfasithe information type

Use Annunciation—3Tagging to insert the ON / OFF (IE) indication
from the information gatalog into the Measured Values group.

Configure the ndicatien as a source to CFC (C) and as a destination
to the system.nterface (S) and the default display (D).

Insert a new CFC chart.

Inserttenetblock each from the block catalog into the CFC chart. The
LIVE ZERO block passes the measured value of the measuring
transducer on so that it can be displayed and compared.

fhterédnnect the inputs and outputs of the blocks.

Configure the LIVE_ZERO block, compile the chart and download the
data to the bay controller.

The limit measured value can be displayed and (after a password has
been entered) changed at the device under Measured Values in the
Limits list.

226
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5.13 Creating User-definable Functions with CFC

The DIGSI 4 CFC system component is used to configure individuallegic
functions via a graphical user interface, so that for example switching
interlocks, switching sequences or limit checks can be implemented. In
the process you interconnect the information of your SIPROTEC 4
device to the inputs and outputs of logical function blocksgeompile them
and download the result to the CPU of your device.

e Open the device, double-click CFC in the navigationtwindow and
double-click the CFC chart in the data pane.
DIGSI 4 CFC is started and the chart is displayed.

. N BV,

E3.CFC - [Interlocking - Manhattan\75A631\Bar Chart ] Blacks 7 Charts 5]

...... T aesinLUE - ===
Dl=(&] e [BecE 2] ekl 8] |0 - F o EEE]

...... fhmeaoL _Téuco
...... T soolyio o1
...... T fBunn. o1

...... £ e e 1:
...... Ty conmect

...... I o_FF

...... fF or_to_BOOL

...... 1 Lve_zERD

...... T Lone_tmer

...... T LowER _SETROINT

[% Chat Edit Insett Orline Test View Options ‘Window Help

T i B B

Kl
Press F1 for help. LA d [A/Page1  |MW_BEARE Bar Chart/ 4

DIGSIGB062

Fig. 5-34 DIGSI 4 GFC

A

For information on the exact procedure for creating, compiling and
downloading the CFC logic functions please refer to
DIGSI CFC, Manual /2/.
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5.14 Editing Default and Control Displays

Default Display

At SIPROTEC 4 devices with graphical display you can display the
process information in the display as default and control displays.

Select the information which you want to use in the display of the
SIPROTEC display separately according to default and control display in
the DIGSI 4 device matrix.

Create the display by means of the DIGSI Display Editor ang.c tit
to the corresponding information of the SIPROTEC 4 devi

The term "Default display" is used for the display shown atically as
the continuous display during the idle state of the eaning if no
specified

operation is carried out at the SIPROTEC devic i
period.
The default display can consist of several pag

isp hows the operational
der.

At devices with 4-line display the defal
information and/or measured values of
display is usually based on

At devices with graphical display t

a graphical scheme of the feed% be configured individually.
Switching operations are not possib en in the default display.
Important operational measure ues, such as the current and voltage
in the feeder, can be dISp| 6 ontinuously. The display may also be
used to display oper oN é red values.

One or more prepafe
delivered. You c
system conditions.

o
O
N

auIt displays are available when a device is
modify or replace them in order to adapt them to your

O
Q>®

L 4
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Editing Default and Control Displays

Control Display

Transferring

The control display is used at devices with graphical display to represent
the control devices with their respective switching positions. The contro}
display is used to carry out switching operations, set taggings or
overwrite switching positions. It can consist of several pages.

A prepared control display is available when a device is delivered. You
can modify or replace it in order to adapt it to your system conditions.

e Use the CTRL key at the operator control panel of your SIPROTEC 4
device in order to change from the default to the control,display.

The default display and the control display are part of the,parameter set

Parameters of a SIPROTEC device which you load by means of
Device — DIGSI — Device into the SIPROTEC 4*dgvice.
[ ) Note:

The subsequent action instructions aretsually described on the basis of
the menu commands.

Many of the menu commands can,beycalled up faster by using icons on
the toolbars.

Use View — Toolbars... to specify which toolbars are displayed and
whether the tooltips are displayed¥The Toolbars dialog box is displayed.
When you point the curser to afficon in the toolbar, information on the
corresponding menu cemmand is displayed, provided the tooltips are
activated.

In addition keyboard shertcuts are available for many functions. Take
note of the infermation given behind the individual menu commands.

Useful informationiean also be found in the status bar which you can hide
or displaydysusing View — Status Bar:

a Information'on the operating action currently being carried out or, in
displayiéw, the cursor position on the drawing area,

Q 4Lhemumber of the displayed page and the number of pages,

O

The*humber of free characters for the definition of new symbols and
devices,

The name of the symbol or device currently selected in the library,
The size of the symbol or device currently selected in the library,

The zoom factor of the display and

O 0O OO

The state of the lockable keys.
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5.14.1 Creating Default and Control Displays

an empty control display.

In order to create a new display, first create an empty default display and OO

Specifying an Proceed as follows in order to create an empty default display:
Empty Default ¢

Display

230

e Open the device.

e Select Parameters in the navigation window of DIGSI ar@(e-
click in the data pane on Default display.

The Display Editor is started and the default display is d%
e Delete the standard default display with Display e

play Editor - ET35km / Standard level / 75J631 V4 2/75J631

Baste Libray View Tools Options Help

Open Default Display Chrl+0 kJ ﬂ il ggl IEI? E”

Open Control Display ChE J‘

Save Chl+5

Template

Buint.. Cil+F
Print Preview...

Creates a new d
de001.gif

[Page 171 [ [ [ NoM [ 4

|Characters free; 30

Fig. Deleting a standard default display

L 4
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e  Save the empty default display with Display — Save.

[CalCIl Edit Paste Library View Took Optiohs Help

Open Default Display E:::E J ﬂ ﬂ m IEI? ﬂ|

Open Contral Display  Chi+B

Template

PBrint. Chil+F

Frint Presview.

Exxit Al+F4

Saves the ourrent display |Characters free: 30|

A T

de002.gi
Fig. 5-36 Saving an empl%J display
Specifying an Proceed as fo i to create an empty control display:
[E)?;SgyControl e Openth d?splay yvith Display — Open Control Display. The
standareycontrol display is displayed.
e Delete dard control display with Display — New.

e Sav é pty control display with Display — Save.
L 4

Q
o
&

L 4
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Displaying aDevice  The displays created in the Display Editor are displayed in the display of
Font the SIPROTEC device semi-graphically. The SIPROTEC device uses
the device font for the display. The symbols and devices used in the
default display and in the control display specify the individual characters
of the device font. O

Note:

e
>
(9]
=
*

As long as there are free characters in the font, you can repres
symbols and devices in the default display and in the control di
maximum number of free characters is available at an em
display and an empty control display.

In order to display the current device font and to determi a number

of free characters:

e Click View — Display Device Font. The De dialog box is
displayed.

The default and control displays are empty;

Device Font

Cancel

de003.gif

Fig. 5-37 Displaying vice font, example of German device language

e InZ0 display you can click on the >> or << command button to
(&spective other half of the device font displayed.
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Editing Default and Control Displays

5.14.2 Drawing and Configuring a Default Display

In order to draw and configure the default display: O
e Open the default display. 0

e Enter the header.

¢ Draw the topology (for example busbar, feeder and grounding path).

¢ Position devices (in order to display information fro

SIPROTEC device).
¢ Position symbols (for example ground electrod .

e Position text. %

e Check the completed default display.

e Save the default display and terminat ay Editor.
[ ) Note:
l The displays created in the Dis d re displayed in the display of

the SIPROTEC device semi-gra . As long as there are free
represent new symbols and

characters in the device fo
e control display.

devices in the default dis i
You have to make the maki umber of free characters available in

order to be able to use as‘'many new symbols and devices:

o Create an empty(de evice and an empty control display
(see Chap 4.

In orderto c an existing default display and use as many new

symbols a eviges as follows:

e Delet symbols and devices which are not required from the
defal and save the default display.

Délete symbols and devices which are not required from the
isplay and save the control display.
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Drawn and Draw and configure the default display in the example:

Configured
Default Display

L 4
de005.gif
Fig. 5-38 Exampl It display
L 2 \< ’
L 4
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Editing Default and Control Displays

In order to open the default display:

e Click Display — Open Default Display. O
The default display is displayed in the drawing area.

EﬂDisplay Editor - ET35km / Standard level / 75J631 ¥4.2/75J631
Display Edt Paste Library View Took Options Help

D|F[FE ¥ sl - [=elx] -] alal Bfe ¥

Press F1 for Help.
de006.gif

|Page 1A [Characters fee: 98|

[t [ WM

Fig. 5-39 Emp ult ay in the Display Editor (grid not displayed)

o Note:

l The sta

t lays the number of characters available for creating
new sy d devices in order to form your display.
In order t

& \eli
e

@ﬁ

oom the representation of the display in the Display Editor in
View — Zoom In or View — Zoom Out.

n you can use View — Grid to hide or display a grid in the
g area.
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|28 Display Editor - ET35km / Standard level / 75631 V4.2/75J631 |- (Of x|

Display Edt Paste Library Yiew Toolks DOptions Help
D|F|m(E| ¥ &lal - l=lelx] | alalEe x| O
Mf7alz Hb SEEE O

T

Toggles grid [an/aft] as dhawing sid
de007.gif

Fig. 5-40 Empty default display in Editor (grid displayed)

Entering the In order to enter the heade Xfault display:

Header e Click Tools — Se

¢ Clock with the | se button in the area of the header. The text

i.ﬁDisplay Editor - ET3%km 7 St dard s ?5..1 V4.2/75J631

f Lol - | alal[@Ee 2l
I—L?}D_dlll
\ Fig. 5-41 Opening the header for an entry
e Enter the desired text in the opened text input box.
L 4
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El@Disulay Editor - ET35km / Standard level / 75J631 V4.2/75J631

O [ e i‘lépgw;lmae_pma_i B EN EE)
[w #lal = <>

EEEEE |

TEH]

de009.gif
Fig. 5-42 Text input box in the header @

[ ) Note:

l You can enter a maximum of 14 charac in header of the display
of a SIPROTEC device. The entry in text,input box is limited to this
number of characters.

e Accept the header by usi key or by clicking on the check

>
R
.Q(b
<
O
&

L 4
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5.14.3 Drawing the Topology

When drawing the topology you represent the busbar, feeder and
grounding path in the default display. You use vertical and horizontal lines
to this purpose. The lines consist of individual line symbols.

You use the corresponding symbols from the line library at the
intersection points of vertical and horizontal lines.

Default Display The topology is drawn in the example:
with Topology

CEFHOILT] LI 111

L
de014°gif

Fig."5-43%¥Default display with topology (grid displayed)

Drawing Vertical Inforder to draw a vertical line:

Lines & Click Library — Select Library.... The Select Library dialog box is

displayed.

e Select the Line library in the Library list box and confirm your
selection by clicking OK.
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Editing Default and Control Displays

o Note:
l If you want to create your own line symbols, save these in the User Line
library (see Chapter 5.14.13).

o Click a suitable vertical line symbol (for example L2v). S

® Note: a
l If you point the cursor during normal display on a sm e library,

the symbol name is displayed, when the tooltips ar: d(e. g.L2v).
You can furthermore use Library — Zoom In t the symbol
display. The zoom factor is specified under Opti Settings....

The Library menu also contains sorting funct

¢ Inthe drawing area of the default displ ick the starting point of the
line and keep the mouse button pre

e Drag the cursor to the end pointef ine and release the
mouse button.

Eﬂbisplay Editor - ET35km / Standard level 7 75J631 2/75J631

Fig. 5-44 Drawing vertical lines

\ Fiow: 27, Calumn: § [Page 17T [Cheractersfree: 22 [L3v 11 21 [ NOM[ 4
de010.gif
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Drawing Horizontal  In order to draw a horizontal line:

Lines e Click Library — Select Library.... The Select Library dialog box is
displayed.

e Select the Line library in the Library list box and confirm your 0
selection by clicking OK.

e Click a suitable horizontal line symbol (for example L3h, L2h).

¢ Inthe drawing area of the default display click the starting poiat of the
line, keep the mouse button pressed.

e Drag the cursor to the end point of the line and releaseN e
button.

[l Display Editor - ET35km / Standard level 7 75J631 V4.2/75J631
Display Edit Paste Library View Tools Options Help

Dl #ld| ¥ SR of £l=(®lx] «| alal[Ele x|
M[7algl <]

= 1 L

[Els]

]

1 L 13 (3

|3
|
|

d

k L] L] -

i

]

b

+
'S
]
-
+

|

| [N [@ila

I
=

Row: 20, Calumr: 3 |Page 171 [Charactersfree: 32 [L2h [le1 21| M| 2
de011.gif

Fig. 5-@@ horizontal lines

O
Q>®

L 4
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Drawing In order to draw intersections of vertical and horizontal lines:
Intersections : . . . . .
e Click Library — Select Library.... The Select Library dialog box i

displayed.
e Select the Line library in the Library list box and confirm your O

selection by clicking OK.

e Click a suitable line symbol (for example A3h2u).

EﬂDisplay Editor - ET35km / Standard level / 75J631 ¥4.2/75J631
Display Edit Paste Library iew Tools DOptions Help
DiF[ER| ¥ szl =] 2zl - alal[@Te 2|
*[7alz] Lo
2l 10
E - [ s 3 [3
3
3 = " L] L] -
=
f‘g - - - - -
=
|7 -+ - - - -
| |

) - - - -

C - - L -

I

! B R EEEIR

de012.gif

Fig. 5-46 Selecting a suita

— A
53 Display Editor - ET35km / Standard level / 754631 V4.2/75J631
Display  Edit Paste Lirary Yigw To "

Qom.gif
@ ig. 5-47 Drawing an intersection
Deleti m In order to delete line symbols:
Sy IS e Click Tools — Erase.

¢ Click the corresponding line symbol in the drawing area of the default

display.
L 4

SIPROTEC 4 System Description 241
E50417-H1176-C151-A8



Configuration

Deleting an Area

In order to delete an area:

around the desired are and release the mouse button. The selected
area is represented by a frame.

Click Tools — Select. O
While keeping the left-hand mouse button pressed draw a rectangle 0

Right-click in the selected area and select Delete in the displayed
context menu.

&

This function deletes all the symbols (meaning line symbo

Is and

text) and devices in the selected area.

Deleting All

In order to delete everything on the displayed p
e Click Tools — Select. Q

Click Edit — Select All. The complete elected with the
exception of the header and footer:

Right-click in the selected are ds elete in the displayed

context menu. \

L 4

N
S

N
&
&

L 4
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5.14.4 Positioning Devices

of the SIPROTEC 4 device in the default display.

Select the items of information which you want to use in the default
display beforehand in the DIGSI 4 device matrix (see Chapter 5.5.9) and
connect them in the Display Editor to the corresponding devices. ¢

Default Display In the example you position the devices marked by\@

with Positioned

Devices are used to display values or states of the items of informa'bo

Devices DEFAULT DISP. 1-1
=y Q

Oig. 5-48 Default display with positioned devices
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Positioning
Devices

In order to position a device, connect it to the information from the
SIPROTEC 4 device and designate it, select a device library which
contains the desired device:

e Click Library — Select Library.... The Select Library dialog box is
displayed.

e Select the desired library in the Library list box and confirm your
selection by clicking OK.

C)O

Device libraries are identified by the preceding identifier -
Depending on the device type (value display, DIN state
SIPROTEC state display or user display), the desired‘devicesmay be
contained in the libraries of the sane name.

If the desired device does not exist in any librar e to create a

new device (see Chapter 5.14.14).

Position the device in the drawing areayof !@ ault display:

e Click the device.

Note: x
If you point the cursor during r% iSplay on a device in the library,

vice name is displayed, when the

information on the correspondi
tooltips are activated.
You can furthermor ib — Zoom In to magnify the device

display. The zoom s specified under Options — Settings....

The Library men 0 tains sorting functions.

O
N

O
Q>®

L 4
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EﬂDisplay Editor - ET35km / Standard level 7 75J631 V4.2/75J631 [_ (O] x]
Display Edit Paste Lbrary View Tools DOptiohs Help

DlF(FEE] ¥ @la of ulelx] x| *la[E o] ¥l
M7alel o]

Iﬁm 3 @

2v CB 2y B3 Bkr dh G5 Bkr

[

=

SIFE,

fi |

usER m G i

e 3 1
(1]

s

v 33 Bkr

3w G5 Bkr EY

Pisss F1 for Help e 1 |Characters fres: 29 [3v GS Bkr EY 3x2 21 | nom|
de015.gif

Fig. 5-49 Selecting Devices& ary
e Click the insertion &

the device in the drawing area.

[ ) Note:

l If you keep,t se button pressed while inserting, you can move the
device in thexdrawing area.
Devices t be superimposed on other devices.
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|28 Display Editor - ET35km / Standard level / 75631 V4.2/75J631 |- (Of x|

Display Edt Paste Library Yiew Toolks DOptions Help

oFER| 3] @R o| :[=lex] =] «lal[E o] ¥

M[7alzl <Dl

@ | @

2y GS Bkt 3h G Bir

1

3w G5 Bkr

HENS]
s N

FE N
:

12 |us
-
-

[N |mE|@s

3v G5 Bkr EY M 3v G5 Bkr BY

Row: 12, Column: 10 [3vGSBkEVd [3x2 21 [ [NUM[ 2

de016.gif

Fig. 5-50 Inserting devices in the
&

After you have inserted the he Link dialog box is displayed, so
that the device can be link item of information from the
SIPROTEC device:

e Select the desi

rmation in the list box.
he basis of the three columns Group,

Orientate yo |
Display Text ;i pe.

e Confirm yo on by clicking OK.

Note: & 0

g box only offers such items of information which are
su the selected device and which you have selected previously
4 device matrix for use in the default display (see Chapter

-
>
(0]
i
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[ Display Editor - ET35km / Standard level 7 75J631 V4.2/75J631 =10 %]
Display Edit Paste Libray “ew Toolz Options Help

D|F[FE| %] R «| [-[e]X] »| /la|E of ¥

M7Ale] ]

9

2 CH 2v G5 Bkr 3h G5 Bkr

3w CB 3v G5 Bkr

Avalable information:

Group |D' lay T Type
Cantral Device GEBieal CF_D12
Control Device 52Bre: DR
Contral Device 5. 5 CF_D2
 ns ot Dok P e o5
===~ 10N
Cancel Help

Piess F1 for Help ge 1 [Charactersfres: 23 [3vGS.BREVd  [3x2 [21 | [NUM |

de017.gif

Fig. 5-51 Linking a device tm ion from the SIPROTEC device

After the device has b d to an item of information, a text input box

is displayed in order(to te a designation in the default display:

e Enterthe d nation in the text input box. If you do not want
to assig nation to the device, abort the input by clicking the
cross totthe t of the text input box.

e Accep rinput by clicking the check box to the right of the text input
box.

L 4

]
l maximum length of the designation is defined by the position of the
e in the drawing area. It is limited automatically.

&

order to enter a longer designation you have to move the text or text
nput box within the drawing area further towards the left:

First accept the shorter designation.
Click Tools — Select.
Click the text and keep the mouse button pressed.

Move the text to a suitable point further to the left and release the
mouse button. You may not cover a device.

Double-click the text in order to open the text input box.

Enter the longer designation and accept your entry.

SIPROTEC 4 System Description
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Moving a In order to move a positioned device:

Positioned Device

Relinking Devices In order to relink a device to information:

248

Click Tools — Select. O
Click the device and keep the mouse button pressed.

Move the device to the desired position and release the mouse. You 0
may not cover another device.

L 4
Right-click on the device and select Link in the displa c@
menu.

In the displayed Link dialog box link the deviceto an i ion from
the SIPROTEC device.

Select the new information in the list box.

Orientate yourself on the basis of the three roup,
Display Text and Type.

Confirm your selection by clicking OK. @
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Deleting a In order to delete a positioned device:
Positioned Device ¢ Right-click on the device and select Delete in the displayed context
menu.
[ ) Note: e
l The text input box with the designation of the device remains positioned
when the device is deleted and has to be deleted separately: L 4
e Right-click in the text input box and select Delete in the displayed

context menu.

5.14.5 Using a User Text QE

The User Text device is used to display mic states as text.

In the example the switching authorit ichiis set at the device by

means of a keyswitch is displayed b of the User Text device.
N,

Positioning a User In order to position a User

Text « Click Library — Selectitib
displayed.

e Select the Displa es library in the Library list box and
confirm your selecti clicking OK.

.... The Select Library dialog box is

¥,
P EE
|

Press F1 for Help [Page 171 [Chaacterstres: 29 | [ [ NoM[
de050.gif

Fig. 5-52 Positioning a User Text
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o Click the insertion point for the device in the drawing area.

Note:

If you keep the mouse button pressed while inserting, you can move the
device in the drawing area.

e Select the information to which you want to connect the User Text &

device in the Link dialog box. %
Awailable jnformation: @
Control Device k B2Breaker ; |
Control Device 52Breaker CF
Control Device Diizc. Swit, CF_D2
Control Device Disc. Swit. CF
Control Device GndSwit. CF_D2
Control Device GrndSwit. CF
Carcel |t (b
de051.gif

Fig. 5-53 Selecting information
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¢ Click OK to confirm the selection. A text input box is opened.
¢ Abort the text input by clicking on the cross to the right of the text inpo

box. This ensures that static text is not displayed.
[ Note: 9
l The User Text device consists of the two components, static text and
dynamic text. 4

The static text is entered in the text input box. The dynami tis
assigned to the states of the device in the Object P ser Text

dialog box. i

Assigning Text In order to assign text to the device states:

e Click Edit — Object Properties. The Objec perties - User Text
dialog box is opened.
t

e Enter the user texts in accordanc

states.

o Note:
l If you do not want to assig t to a state, delete the preset text
in the text input box. x
No text is then displaye th vice display if the state occurs during
operation.
-

¥
Object Properties - User Text

Dizplay
e

o
r
r

migs. field length 7 characters

' N
w Cancel | Help |

Oig. 5-54 Entering user texts, selecting the display

e Under Display select the line which is to be displayed in the Display
Editor.

@ e Confirm your selection by clicking OK.
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5.14.6 Positioning Symbols

Symbols are used to add static drawing elements to the default display. OO

Default Display In the example you position the symbols marked by arrows:
with Positioned
Symbols

%0
o
o
O

de005.gif
Fig. 5-55 D\@Splay with positioned symbols

S
&

Q>®
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Editing Default and Control Displays

Positioning a In order to position a symbol in the default display select a symbol library
Symbol which contains the desired symbol:
e Click Library — Select Library.... The Select Library dialog box.i

displayed. 6
e Select the desired library in the Library list box and confirm your
selection by clicking OK.
4

[ ) Note:

l Symbol libraries do not have a preceding identifier \S
S

Depending on the type of symbol (DIN, SIPROTE ymbol), the
desired symbol is contained in the libraries with th ame or a new

symbol has to be created (see Chapter 5.14.1

Position the symbol in the drawing area o It display:
¢ Click the symbol.

o Note: %

l If you point the cursor during normal display on a symbol in the library,
information on the correspo bol name is displayed, when the

tooltips are activated.
You can furthermore us% — Zoom In to magnify the symbol
I

display. The zoom fa ecified under Options — Settings....

The Library menu als & ains sorting functions.

& e d
Press F1 fr Help,
de019.gif

[Page 17T [Charactersfree: 23 [ CT 3x3 21 [ NOM[ 4

Fig. 5-56 Selecting a symbol for inserting
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¢ Click the insertion point for the symbol in the drawing area.

Note:

If you keep the mouse button and the CTRL key pressed simultaneously
while inserting the symbol, you can move the symbol in the drawing area.

Symbols may not overlap any devices.

When you insert a symbol, you delete the covered symbols (meaning line ¢
symbols, symbols and text).

[l Display Editor - ET35km / Standard level 7 75J631 V4.2/75J631

Display Edt Paste Lbramw Yiew Took DOptions Help

D|F|F(E| ¥ &Rl o =] «| &lallF o ¥

A7algl L

g " s I (6] * =

| I R I (S

Em

W

s <[ofufafs i

sl b e

e}

ﬂ elt]e]=e]° i

5 = I

OB RCE | il
aloa|n]t N |Ineeaiy
slelg]e]e
MR EE a
slo]e]s : 1
Of v d | =

e e

Fow: 18, Columr: 10 [Page 11 [Charactersfree: 23 [3v T [Fea [z [ oM [ 4

de020.gif

Fig. 5-51 Ir@a symbol in the default display
Moving a In @/e a positioned symbol:
[ ]

Positioned Symbol ols —> Select.

Click the symbol and keep the mouse button pressed.

Move the symbol to the desired position and release the mouse. You

\@may not cover a device.

Deleting a% In order to delete a positioned symbol:
Positioned 3 ¢ Right-click on the symbol and select Delete in the displayed context

menu.
L 4
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Editing Default and Control Displays

5.14.7 Positioning Text

e Click Tools — Insert Text.

In order to position a text in the default display: OO

¢ Click the insertion point for the text in the drawing area.

¢ Enter the desired designation in the text input box. s
e Accept your input by clicking the check box to the righ text input
box.

[ ) Note:

l Texts may not overlap any devices.
When you insert a text, you delete the cover ols (meaning line
symbols, symbols and text).
The maximum text length is determine number of free characters
to the right of the insertion point in t ing area and is limited

automatically.

In order to enter a longer te
within the drawing area fur

e First accept the shorter.desi

e Click Tools — Sele

e Click the text and(ke mouse button pressed.

e Move the a ble point further to the left and release the
mouse b ou may not cover a device.

e Double- theytext in order to open the text input box.

e Enter r designation and accept your entry.

Moving a m@wove a positioned text:

Positioned Text Tools — Select.

C
%ck the text and keep the mouse button pressed.

O Move the text to the desired position and release the mouse. You may
not cover a device.

In order to delete a positioned text:

Q

¢ Right-click on the text and select Delete in the displayed context
menu.
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5.14.8 Checking the Default Display

In order to check the default display you can

O Hide the grid in the drawing area,

Highlight the positioned device,

a
O Display the default display in normal size
a

Print out the default display.

Hiding the Grid In order to hide the grid in the drawing area:
e Click View — Grid. The grid is hidden.

-@Display Editor - ET35km / Standard level / 75J631 V4 2/75J631

Display Edit Paste Lbraw “iew Tooks

DOptions  Help

DiFlEEl ¥ slRl | 2lule]x] | alal Blof ¥l

% zlal o] L]

ol 1.1. DEFAULT DIoP, 1
=] I 1 L 3
[
Sl e o
ﬁ |l 2] - =
e
|7 - L3 -+ [
ﬂ L - L] -+
B8, 61
- | m |- B8
-0 - 10—
.‘.‘
L
1 REMOTE
Toagles grid [on/off i |Page 111 [Charactersfree: 29 [L3v [ 2 [ WM [ 4
de022.gif
5 iding the grid

Qu click again on View — Grid, the grid is displayed again.

\ the dlsplay size is too fine, you cannot display the grid. The menu

command is displayed hidden. In this case increase the size display by
using View — Zoom In.
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Editing Default and Control Displays

Highlighting In order to highlight the positioned devices in the drawing area:
Devices e Click View — Highlight Display. The positioned devices have a
grayed background.
[ ) Note: e
l In addition to the devices, the corresponding designations (see Chapter
5.14.4) and the header or footer (see Chapter 5.14.4) have a grayed

background.

Devices which are already linked to information fro @
SIPROTEC device are displayed in bright blue.
Devices which are not yet linked to information fr@

SIPROTEC device are displayed in dark blue.

EﬂDisplay Editor - ET35km / Standard level / 75J631 ¥4.2/75J631
Display Edit Paste Librany View Tools Options Help

] i =1 2 e O e R R VSV
v slal o] <]

) - 1 L

20 - 1 L r ¥ | o O
o

3

o

= - ! . » | -
DIH

e

SIPR.

= - - -

Ve

e}

- o

I <

e

Vi

|Page 141 [Characters free: 23 [L3v [Tet 21 [ [WOM [ 4

de023igi

O -59 Highlighting the display
» If you click once more on View — Highlight Display, highlighting is
\ reserved.
L 4
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Default Display in
Normal Size
Display

If you set the default display to normal size, a schematic representation
of the SIPROTEC device is shown with the default display shown in the
display:

e Click View —» Normal Size.

|80 Display Editor - ET35km / Standard level / 75631 V4.2/75J631
Display Edt Paste Lbramw Yiew Took DOptions Help
Dl F(E| ¥ alnl - fl=lelx] = s Blof e 'S
v 2lal =zl > ‘
ﬂ v - 1 L
SIEMENS
=l - 1 L k s
o] [ |. " | -
£ s fall -+ +
=
P -+ = | -
el .
- b | = e -
1 - 1 - 1
Press F1 for Help. |Characters free: 23 [L3w et [T [ oM [ 4
de024.gif
Fig. 5-60 Default dis| orl
o If you click Vie m In again, the schematic representation of
the SIPROT ice is no longer displayed.

O
N

O
Q>Q)

L 4

258

SIPROTEC 4 System Description
E50417-H1176-C151-A8

O



Editing Default and Control Displays

Default Display In order to print out the default display:
Printing Out e Click Display — Print.... The Print / Print Preview dialog box is
opened.
e Click Display in order to print out the display. 0

You can furthermore influence the printout by using the options
Fit display to page and Print display with front panel.

L 4

Prnt # Prnnt Preview

Frint / print preview of

" Librar

" Fit digplay ta page
[ Print display with frant panel

] I Cancel

de039.gif

Fig. 5-61 Printing the disp

e In order to print olit vices contained in the default display and
their properti€sin't rm of a table, click Dynamics.

e Clickon der to confirm your settings and display the standard

Print displa: X.
Start th via the standard Print dialog box.

[ ) Note:
l You use the Library option under Print / Print Preview to print the
elected library.
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5.14.9 Saving the Default Display

e Click Display — Save.

In order to save the default display in the parameter set: OO

¢ Respond to the confirmation queries for saving with Yes.

L 4

Note:

In order to use an existing page of the default display several %Ur

example as a template for a page of the control display) yi& eit

as a template:

e Click Display — Template — Save As....

e The Save As dialog box is displayed. Select theydesired storage
location and enter the new file name. The file dype eset.

e Click Save.

In order to obtain a page of a default displa@he template:
e Load the template into an empty p t efault display by using

Display —» Template — Open ter 5.14.1).

e Link the existing devices to the
SIPROTEC 4 device (see C

ding information from the
.9).

e Use Display —» Saveto sa e default display in the parameter set.

L 4

N
S

Q
o
&

L 4
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Editing Default and Control Displays

5.14.10 Drawing and Configuring a Control Display

the DIGSI 4 operating program. The basic procedure is the same a
used for creating and configuring the default display (see Chapter

How to Proceed A control display is created or changed by using the Display Editc%O
at

5.14.1ff.).

Prerequisite for changing or creating a control display is the configuﬁtion
of the switching organs used in the control display and essages
controlling them. This ensures that the display is ad namically to

the respective switching state.

In order to modify the factory-preset settings and he same aids
are used as for the default display.

Proceed as follows in order to draw and configure control display:
e Open the control display by clicking Q
Display — Open Control Display.
e Enter the header. @
e Draw the topology.
e Position devices.
¢ Position symbols. \
e Position text.

e Check the complgte ntrol display.

e Savethec di .
o Note:
l If you wa te a device in the field via the control display you have
S
d

to make ponding device operator-controllable after it has been
positi Chapter 5.14.11).

h ition/you create a device in the field and thus a device which first
Ne operated after the control display at the SIPROTEC device has
n called up (see Chapter 5.14.12).

O
Q>®

L 4
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Drawn and Draw and configure the following control display in the example:

Configured
Control Display

L 4
Fig. 5-62 Control K
L 2 \< ’
L 4
262 SIPROTEC 4 System Description
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Editing Default and Control Displays

5.14.11 Making a Positioned Device Operator-controllable

In order to make a positioned device and thus a device in the field O
operator-controllable from the control display: ‘ )

e Double-click the device in the opened control display.

¢ Select the option Object operator-controllable in the displayeg
Object Properties - Symbol dialog box.

[ ) Note:

l The option is only active in the control display. Op a device is
not possible in the default display.

e Confirm your selections by clicking OK.

a

iﬂDisplay Editor - ET35km / Standard level / 75J631 V4. 2/75J631
Display Edit Paste Libray Wiew Tools Options Help

D||iF@| %] SR | slwim|x| | ala @8] 2N
[ lal x| L] ‘

ofe]o [o]e]5
&

P

Amwmw, L)
bject Properties - Symbol

Ove of assigned dynamic stal

0 XTI

Out of date out Fault position

I_:[ {bject aperator-controllablet

efault object

Cancel Help

L 4 oy
|

Press Elbfor Help. [Page 171 [Cheracters fiee: 32 [Uset Text e 21 [ oM | 4
026.gi

Oig. 5-63 Making a device operator-controllable

Q>®
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5.14.12 Specifying the First Operator-controllable Device

In order to specify a positioned device and thus a device in the field which
is to be operated first after the control device has been called up at the
SIPROTEC device.

e Double-click the device in the opened control display.

e Select the option Default object in the displayed Object Properties -
Symbol dialog box.

e Confirm your selections by clicking OK. \%

Note:

Only a device can be the first operator-controllable devi
de-activated automatically at the other positioned device

is option is

As far as possible specify a device in the field which“yeu want to switch
first in the case of a fault (for example, circui r) as the first
operator-controllable device.

264

E@Displa}l Editor - ET35km / Standard level / 75J631 ¥4.2/75J631
Display Edit Paste Library Miew Toals Options Help

Dim{ElE] 3| & of slsleix] | a

[Ellhel

EIPELR

]

zli=

[N~ @

Fault position

Cancel Help

|Pags 111

|User Test

20 I T B

|Characters fies: 32

Fig. 5-64 Specifying the first operator-controllable device

SIPROTEC 4 System Description
E50417-H1176-C151-A8



Editing Default and Control Displays

5.14.13 Creating Symbols

In order to create a symbol: O

¢ Open the default or control display in the Display Editor. O
¢ Select the symbol library which you want to supplement.

e Create an empty symbol. s

¢ Draw the symbol.

e Save the symbol. \%

[ ) Note:

l Use the Edit - Rename... function to rename a isting symbol.

rename an existing

Use the Edit — Duplicate... function to dupli
symbol.
Creating a New In the example you create the Motor new:

Motor Symbol

de028.gif
Fig. 5-65 N) symbol (without grid and with displayed grid)

Selecting a Symbol  Inor 0 ct a symbol library:
Library ’& ibrary — Select Library.... The Select Library dialog box is
ayed.

\ lect the desired library in the Library list box and confirm your
el

E ection by clicking OK.
Note:

]

l Symbols can only be created in a symbol library (DIN Symbol,
SIPROTEC Symbol or User Symbol).
Symbol libraries do not have a preceding identifier -.

L 4
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Printing Out Library In order to print out the currently selected library:

e Click Display — Print.... The
Print / Print Preview dialog box is opened.
e Click Library in order to print out the library. 0
Pnnt # Print Preview |

Frint / print presies of

_ 23
&

| ] I Cancel |

de040.gif

Fig. 5-66 Printing a library
e Click on OK in order to confj yxettings and display the standard

Print display box.
Start the printout via th%rd Print dialog box.

Creating an Empty In order to draw a mbol you first to have to create an empty

Symbol symbol:
e Click Library mbol....
e  Specify the sﬁz r the new symbol in the dialog box then displayed,

New Sym

e Ent symbol designation in the Name input box.
. the symbol width by using the Width input box (1 to 8
cters)

Q>®

L 4

elect the symbol height by using the Height input box (1 to 8
acters).
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MNew Spmbol
M ame: |Mntor new Q
Size < ’
Wwidth: |3 3: characters

Height: IE Eﬁ characters
L 4

Cancel Hep | %
de029.gif
Fig. 5-67 Creating a new symbol @

In order to confirm your settings, click OK.

Note:

After your settings have been acceptéed K, the Display Editor
checks whether a new designal h n entered under Name and
whether the name is already use ibrary.

yed and the New Symbol dialog
can be eliminated.

If a fault occurs, an indicati
box remains open so thal

An empty symbol is di d in the drawing area of the Display Editor.

N
S

L 4

Q
o
&

L 4
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i@Display Editor - ET35km / Standard level 7 75J631 V4.2/75J631 [_ O] x]
Display Edt Paste Library Yiew Toolks DOptions Help

Dl 3] [3) -] L[=lelx|[ al[E of |
10[7 #N|olola) /]|

Press F1 for Help ractersliee 32 [Motor new [3x3 0| oM | 4
de030.gif

Fig. 5-68 New empty symbol

B

ing @ al display on a symbol in the library,
onding symbol name is displayed, when the

If you point the curso
information on the g0
tooltips are activateo
The tooltips are a tedynder View — Toolbars....

You can further%s Library — Zoom In to magnify the symbol

display. The zo or is specified under Options — Settings....

Drawing a New

Symbol

268

%

L 4

The Li rar! me’ also contains sorting functions.

YothCan various Tools in order to draw the new symbol in the

drawi a of the Display Editors:
drawing width of the Tools — Pencil function is 1 pixel.

@Brush

The brush size of the Tools — Brush function is specified via
Options — Settings....

Q Line, rectangle and circle
Theline width of the functions Tools — Line, Rectangle and Circle
are specified via Options — Settings....

a Filling

SIPROTEC 4 System Description
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Drawing Freehand You draw freehand with Tools — Pencil and Tools — Brush.

o Note: O

l The right-hand mouse button is used to delete the points drawn < )
beforehand.

Drawing a Line In order to draw a line;
e Click Tools — Line. %
¢ Click the starting point of the line and keep the Nton pressed.
e Drag the cursor to the end point of the line wh@ng the mouse
button pressed and release the mouse b%
Drawing a In order to draw a rectangle: Q
Rectangle e Click Tools —» Rectangle.

td keep the mouse button

le while keeping the mouse button

L 4

e Click the starting point of th
pressed.

e Drag the cursor to draw
pressed and release t

Drawing an Ellipse In order to draw an elli

Filling a Surface Qelect Tools — Fill and then click a point to activate all the neighbouring

@ points up to the next limitation.
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i@Display Editor - ET35km / Standard level 7 75J631 V4.2/75J631 [_ O] x]
Display Edt Paste Library Yiew Toolks DOptions Help

Dl 3] [3) »f |-l al[E of |
o(0[7 AN olola) 4]

FRow: 11, Column: 10 ractershee: 32 [Motor new [3x3 0| oM | 4

de031.gif

Fig. 5-69 Drawing a new symbol\\

Deleting Points To delete points:
e Click Tools — Er

e Click individual n order to delete them or keep the left-hand

mouse butto and move the cursor over the points to be
deleted.

[ ) Note: e
l You ca right-hand mouse button in order to delete points if you
draw the*Pencil or Brush tools.
Deleting an Area In,order to delete an area:

Click Tools — Mark.

\@While keeping the mouse button pressed draw a rectangle around the

desired are and release the mouse button. The selected area is
represented by a frame.

e Click Edit —» Delete.

270 SIPROTEC 4 System Description
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Deleting All

Moving an Area

In order to delete all the points of the symbol:
e Click Edit — Select All. The complete area is selected.
¢ Click Edit — Delete.

C)O

e Click Tools — Select. &

In order to move an area:

¢ While keeping the mouse button pressed draw a rect ound the
desired are and release the mouse button. The ais
represented by a frame.

e Click Edit — Cut. @

¢ Click the desired insertion point in the

Note:

¢ Click Edit —» Paste.
e inserting, you can move the
C nts of the copied area are

If you keep the mouse button pr
area to the exact insertion point.
displayed transparently.

Copying an Area

e Click Tools > M

In order to copy an area&

e button pressed draw a rectangle around the

N

te:
&i‘&keep the mouse button pressed during inserting, you can move the

to the exact insertion point. The contents of the copied area are
isplayed transparently.
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Saving a Symbol In order to save the new symbol in the current library:
e Click Tools — Accept. The new symbol is displayed in the library. O

[ ) Note:
1 O

New symbols are saved permanently in the respective library.
The symbols can be used at any SIPROTEC 4 device with a large display
in the default and control display.

[& Display Editor - ET35km / Standard level / 75J631 V4.2/75)631
Display Edit Paste Lirap Miew Tools Options Help

o/l 3] B[] o] [xlmix [~ el [ o] ]
W&f\momﬂ

Piess F1 for Help : [Page 171 [Chasctersfree 32 [Molor new EFER L
de031a.gif

Fig. 5-70 Accepti ew symbol

Deleting a Symbol In orde‘to lete a symbol from the current library:
¢ Rig N the symbol and select Delete in the displayed context

O
Q>®

L 4
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5.14.14 Creating a Device

In order to create a device:

e Open the default or control display in the Display Editor.
e Select the device library which you want to supplement.
¢ Create the device of the required type.

e Specify the properties of the device.

Note:
Use the Edit —» Rename... function to rename an‘existing device.

Use the Edit — Duplicate... function to duplicate and rename an existing
device.

Creating a Circuit
Breaker Device

In the example you create the new cir€uitlboreaker device CB New of the
type Symbol (in order to displayachanges in the state of the circuit
breaker). Use the symbols from thedRIN*Symbol library: 2v LS _x,

2v LS aus and 2v LS ein:

Note:

Use different symbols to represent different states of a device of the type
Symbol.

If the desired symbols do not exist yet, you first have to create them (see

Chapter 5.14.13).

K
St

€e033.gif

Fig. 5-71 Symbols for a new circuit breaker device CB New
(Intermediate position 00, CLOSE, OPEN and Intermediate
position 11)
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Selecting a Device
Library

In order to select a device library:
e Click Library — Select Library.... The Select Library dialog box is
displayed.

e Selectthe desired library (for example User Display) in the Library list 0
box and confirm your selection by clicking OK.

Note: L 2

Devices can only be created in a device library (value display, te
display, SIPROTEC state display or user display).

Creating a Device

Device libraries are identified by the preceding identifier %\
In order to create a device: 0

e Click Library — New Device....

Specify the settings for the new device in thedialeg,box then displayed,
New Device:

input box.

e Enter the new device designation i

e Specify the type of the device i
The type determines which t
SIPROTEC device can be di ed:

e’input box.
ation from the

e Select the device width by the Width input box (1 to 8
characters).
e Select the device t ans of the Height input box

(1 to 8 charact

Note:

The Width and input boxes are only activated if the device is of
the Symbol type

When specifying the device width and height take the size of the symbols
into ac x hich you want to represent the various states. The

sy haveto have the same width and height as the device to which
theyare igned and which already exist.

Q>®
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Tvpe: IS_I,JmI:uc'I j

MHew Device E3
Hame: II:B HE) O

Size

Wwfidth: E characters
Height: m characters

4
Cancel Help | &

de034.gif

Fig. 5-72 Creating a device

e |n order to confirm your settings, click O

o Note:

l After your settings have been ac
checks whether a new desi i
whether the name is alread

th OK, the Display Editor
een entered under Name and
he library.

If a fault occurs, an indicatio
box remains open so th

played and the New Device dialog
e fault can be eliminated.

The Object Propert ymbol dialog box is displayed.

Object Properties - Symhbol

Cancel | Help

¢ In order to confirm your settings, click OK.

@ e Select the Object operator-controllable option in order to make the
% circuit breaker operator-controllable.

SIPROTEC 4 System Description 275
E50417-H1176-C151-A8



Configuration

Specifying the Assign one symbol each from a library to the various states in the
Properties of the dynamic editor in order to specify the object properties of the created
Device device of the Symbol type:
e Select the created device and click Edit —» Open Object. The
dynamic editor is opened.

e Click Tools — Select Library... or select the library by means of the
toolbar (above the display of the state). 'S

[l Display Editor - ET35km / Standard level 7 75J631 V4.2/75J631
Display Edt Paste Lbramw Yiew Took DOptions Help

DlF|EEl 5 spl = elelx = @la] sl el

Selets another libraiy. |Characters free: 32 [CB new [3ea [Ind [ NN |

de032.gif

[Page 14 y

e
(@)
=1
<
<

s whose size are suitable for the created device are
the selected libraries.
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¢ Click on the desired symbol and drag it onto the state of the device
while keeping the mouse button pressed. The symbol is accepted
after the mouse button has been released.

EﬂDisplay Editor - ET35km / Standard level / 75J631 ¥4.2/75J631
Display Edit Paste Library View Iools

DOptions Help

DfF el & sl = sEle = mE] 2] )
oS | e || ke 1 AN [ N
]t N S s
o \‘? |\ ] (k] :\ — :- )
INYeE SIEY B N EIES
- o NI AR
Piess F1 for Help Page1/1  |Chaiacters fee 32 |CB new EFER R
de032a.gif
Fig. 5-75 Assigning sy, Is evice states
e Assign the p g symbol to each state.
L 4 \< ’
L 4
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e Accept your assignment by clicking Tools — Accept. The new
device is displayed in the library.

i@Display Editor - ET35km / Standard level 7 75J631 V4.2/75J631 [_ O] x]
Display Edt Paste Library Yiew Toolks DOptions Help

Dl 3] 8[3) | L[=lelx|[ Al Slof |

Press F1 for Help g haracters fee: 32 |8 new [3x3 0| oM | 4
de038.gif

Fig. 5-76 Accepting the prop of'the device

N
S

L 4

Q
o
&

L 4
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5.15 Setting Interface Settings

O

The device of the SIPROTEC® series can be equipped with externo
interfaces.

O The device is connected to higher-level control centers via the system
interface. The following protocols are available depending on the d8vice
type and design:

O IEC 60870-5-103 \%
PROFIBUS FMS @

PROFIBUS DP
DNP3.0 Level 2 0
MODBUS ASCII/RTU Q
Q IEC 61850 (Ethernet)
O Aradio clock for time synchronizati @M]ected via the time control

interface.
, for example DIGSI 4, via modem
interface. All the DIGSI 4 operations

0 0 0O O

O Connect the remote diagn

and/or star coupler, to th r
are possible via this interfac

Q The operator interface.i ed to connect a PC locally which you have
installed on the DIG his interface the parameter settings of the

device can, for I loaded and all operations which are possible

with DIGSI 4 carried out, for example reading out fault records or
operationa\lons.

i Note: @

Ihe stem interface can be equipped with different modules for
c ion'to other devices, for example via optical fibres, RS485- or
0xnterface.

‘ lhe interfaces are configured via DIGSI 4. To be able to establish a link
etween a computer and a SIPROTEC 4 device, the values of the serial

port settings of the two components must be identical. For information on

the procedure for configuring the interfaces in their various forms please

® refer to Chapter 7.
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5.16 Date and Time Setup

280

Precise recording of process data requires exact time synchronization of
the devices. The integrated date/time setup allows the exact time-
specific assignment of events, for example in the operational and fault
indications or the minimum-maximum-value lists.

The SIPROTEC 4 device offers the following synchronization
possibilities:

a Internal clock (default setting)
SIPROTEC 4 device without external time synchronization
also at temporarily de-activated auxiliary voltage by,means of the
internal buffer battery. The time can be adjusted,manually (see
Chapter 6.5.1).

a Interface
Time synchronization by message (protogel IEG,60870-5-103,
PROFIBUS FMS, device-type-specific protocols).

O Radio clock module
Time synchronization via radiggpulse.To this purpose a receiver or
time signal generator for IRIG B,"RCF¥7 or a SIMEAS-Sync.-Box is
required in SIPROTEC 4 deviges.
If the synchronization source failshthe internal time is continued
unsynchronized.

Q Binary input
Time synchronizationiia afixed binary input.

O Device-type-speeific options
Proceed as follows imarder to configure the time synchronization:

¢ Open the device, elick Setting in the navigation window and double-
click in thesfungtion selection on Time Synchronization. The Time
Synchr@nization & Time Format dialog box is displayed.

Time Synchronization & Time Format

— Manitaring i Pl
Fault indication after: wia binary input:
0 = DB/min Hat configure: ‘I
Zeitzeichen Synch.-Box  Time farmat for display  Time correction
Impuls Libgr Bindreingang : P
EfemetHTE & dd .oy Dffset ta time sighal
 mm/dddyy o0:00 i
| ime zone atd summer tim,
™ Use PC time zone and summer time Time zone offset to GMT +01:00 hh:mmm
™ Mo summer time: switchover Surnmer time offset to GMT: +02:00 hh:mm
Start of summer time: ILast j Isunday j in IMamh j at 0200 o'clock.
End of summer time: ILast j ISunday j in IDctober ﬂ at (0300 o'clack.

oR | | DI Bevee | Cancel | Help
DIGSIGBOS6

Fig. 5-77 Time synchronization & time format
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Select the synchronization type in the Source of time
synchronization box. If you synchronize via a binary input, select the
binary input from the corresponding drop-down list box.

Select the maximum time between two synchronization signals ifi the
Fault indication after box in the Monitoring section. Values
between 1 minute and 65535 minutes (45.5 days) are permitted. If the
monitoring time has expired with no synchronization carried out, the
device signals the time synchronization fault.

As a rule the sources which can be connected to the deviee carry out
the synchronization every minute with the exceptien of‘the/binary
input, of which the pulse can arrive in intervals of several minutes. The
Fault indication after setting must therefore bé at least 2 minutes
and, in case a radio clock is used under poor recgiving conditions, it
should be even higher.

Select the display of the date at the device display in the Time format
for display section.

If you have selected synchronizatigmyiaIRIG B, DCF 77 or
Synch.Box, you can correct the receiveditime in the Time correction
section. This allows you, for examplegto adapt the time signal to the
valid local time. Enter the valuejin‘heurs and minutes in the Offset to
time signal box. The maximum,offset which can be set amounts to:
+23 h 59 min = +1439%min.

Select your time zone'and summer time switchover in the area Time
zone and summertimeyThe time zone is defined via the Time zone
offset to GMT. You £an,define summer time switchover via the time
informationofthe RC or enter the data manually.

[ ) Note:

l In the casesef Symchronization by means of a pulse via binary input, the
current devicetime is set forward to the 0-th second of the next minute
when the current second time is higher than 30 seconds when the
positive edge of the pulse arrives. If the second time is lower, the 0-th
seeonthefithe current minute is reset. Monitoring of the signal is not
carriedyout, every pulse acts directly on the time setup.

[ ) Note:

l If you use a radio clock, please note that it can take up to 3 minutes after
the startup before the received time can be decoded securely. Only then
is the internal time setup synchronized again.

At IRIG B the year has to be set manually because this standard does not
include a year value. If a year value lower than "1991" is set by mistake
at IRIG B, the year is reset to "1991" during the first synchronization.

SIPROTEC 4 System Description
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Changing the
Synchronization

Operational
Indications of the
Time Setup

When the type of synchronization is changed, the corresponding
hardware is reset to the other synchronization source at the latest after
one second. The cyclic synchronization is then initially lost and the time
is regarded as faulty, as during a startup, until the new synchronization
source takes over the task.

The cyclic synchronization is not lost if the synchronization offset
changes during the time mode and if there is a change in the year at IRIB
B. However, a time jump occurs. In order to draw your attention to this
fact the time value is signalled with Fault Clock ON without thg
synchronization offset and then with Fault Clock OFF withithe
synchronization offset when the offset changes to the "jumpingt minute
of the time value.

After the Fault Clock ON indication the time may jump. This indication is
triggered in the following cases:

a If a synchronization fault takes longer than the tolerance time, which
is defined by the Fault indication after setting, @ which is caused by
a change in the type of synchronization;

QO If atime jump is due afterwards. Theyindication is still indicated with
the time before the jump.

The Fault Clock OFF is triggeréd in‘the following cases:

O When the synchronizationpdunctions again (for example after a receipt
fault in case of radio clock seceipt),

O Immediately afteffa time jump. This indication is displayed with the
time after the jump s0 that the magnitude of the jump can be
concluded.

5.16.1 Date/Time Setup in Devices with Protection Data Interface

282

The integrated date/time setup enables the exact timely assignment of
events elg., those in the operational indications and fault indications or in
the lists,of the minimum/maximum values.

The time can be influenced by
o .internal RTC (Real Time Clock),

o¢ external synchronisation sources (DCF77, IRIG B, SyncBox, IEC
60870-5-103),

e external minute pulses via binary input.

With a distance protection system where two or three 7SA522 devices

are linked via the protection data interface (variant ordered), the time is
usually synchronized only in one device, i.e. the so-called "absolute time
master" which is always the device with the Index 1. It synchronizes the

SIPROTEC 4 System Description
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other device (or the other devices if there are more than 2 ends) via the

protection communication. This ensures that all devices of the protectio

system operate exactly with the same time basis.

O

Note:

On device delivery the internal clock RTC is always set by default as
synchronisation source, regardless of whether the device is equipwd
with a system interface or not. If the time synchronisation_is to use an
external source, it must be selected.

O

Time
Synchronization

ime

For the time setup settings refer to DIGSI® 4 - Se
Synchronization (Figure 5-78).

& DIGSI - test_projekt / West / 7SA522 V4 3/75A522

[l k2

EI--;"'; Qitline

F Settings
Annunciation ~
q Measurement

[+-=4 Oscillographic Records

&= b 5gking | /0 [Configuration b atri)]

e

)5 etting Group A
E% Ozcilographic Fault Recaords
@ General Device Settings

i tian
S Pazzwords
\ abe.. | snguage

[758622 [WO4.3304  [Offfine |

7

-78 The window Settings in DIGSI ®4.- Example

Qouble-click Time Synchronization. The Time Synchronization &

Q>®
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Time Synchronization & Time Format

Sourze of time synchronization: — Monitaring

Internal Clack Fault indization after:

Internal Clock, or timing mazter ;I |1 0 :II [=1/min
|IEC 103 interface or timing master

Profibus or timing masgter

Time telearam IRIG B or timing mast
Time telegram DCFFT or timing maszt
Time telearam Sync.Box or timing m
tinute pulze via Bl or timing mazter |

r— Time format for display
& dd.mm.yy
' mmidddve

DMP3 or timing master hd

Pulze via binary input:

INot caonfigure: VI

— Time conection

Dffzet to time zignal:

I':“JiDD b mim

o |

DIGEN> Device | Cancel |

Fig. 5-79 Time Synchronization & Time Format/dialag box in DIGSI 4 -
Example

Specify here the factors for influen€ifigithe'internal time setup. Select one
of the operating modes No. 1 top? ofTable5-2 for the master device:

Table 5-2 Operating modes for time setup
No. | Operating mode Explanations
1 |Internal Internalfsynchranization using RTC (default)
2 | IEC 60870-5-103 External synchronization using system interface (IEC 60870-5-
108)
3 | Time telegram IRIG B Externalisynchronization using IRIG B
4 | Time telegram DCF77 External’synchronization via the time telegram DCF77
5 | Time telegram Sync.-Box External synchronization using SIMEAS Sync. Box time
telegram
6 | Minute pulse via binary igput External synchronization with minute pulse via binary input
7 | Fieldbus External synchronization via fieldbus
8 | Internal clock or timing master
9 | IEC 60870-5-103sar,timifng
master
10 | Time telegram,IRIG B or timing
master Only for devices with a digital communication line:
X Same as No. 1 to 7 above, but the time is synchronized by the
11 Tlme telegram DCF77 or absolute time master as a rule. Only in case the protection
timing masger data communication with the absolute time master fails, the
12 | Time telegram Sync.-Box or synchronization is done via the specified source.
timing@master
13 WMinute pulse via binary input or
timing master
14*¥Field bus or timing master
284 SIPROTEC 4 System Description
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Synchronization
Offset

Fault Indjcation
after Tolerance
Time

Thanks to the internal buffer battery the RTC continues to run even if the
auxiliary voltage is switched off temporarily. RTC is always the first
synchronization source for the internal time setup when the device is
switched on or after a failure of the auxiliary voltage regardless of the’set
operating mode.

In the operating mode Internal Clock the internal time setup uses only
RTC as the synchronization source. It can also be changed manually.
The manual setting of date and time is described in section 6.5.1.

If one of the external operating modes is selected, anly the.
parameterized synchronization source will be used. Ifigfalls, the internal
clock will continue in unsynchronized mode.

If time synchronization is to be via the control system, the option IEC
60870-5-103 or PROFIBUS FMS must be selected see Figure5-79 ).

For the operating modes with time signal (radiey¢lock) you must observe
that it may take up to 3 minutes after the gtartyor return of the reception
until the received time has been safely déeeded."Only then is the internal
time setup synchronized again.

At IRIG B the year has to be set manually because this standard does not
include a year value. Note: If a yearwalue lower than "1991" is set by
mistake at IRIG B, the yeardiSwesetito "1991" during the first
synchronization.

In the case of synchronizatiomby,means of a pulse via binary input, the
current device time is setfgrward to the 0-th second of the next minute
when the current secondytime is higher than 30 seconds when the
positive edge of the pulse jarrives. If the second time is lower, the 0-th
second of thegurrent mimtte is reset. Monitoring of the signal is not
carried out, éveryfpulse acts directly on the time setup.

Set one of theyoptiaps with the supplement ,, ... or timing master* (No. 8
to 14 in Table 5-2) for the device(s) whose time is synchronized by the
absolute(time master. The device will then use the defined source only if
it doesmot get’any time from the absolute time master.

The parameter "Synchronization offset" (Offset to time signal) can be
used to adapt the synchronization time delivered by the radio clock
receiver to the local time (time zone). The maximum offset which can be
set'amounts to: 23 h 59 min = 1439 min.

The tolerance time for faults (Fault indication after) indicates how long a
cyclic synchronization may be missing until the time is considered
faulted.

An external or internal synchronization is usually performed in minute
intervals. (The synchronization by external pulse via binary input is an
exception. Its pulse may arrive in intervals of several minutes). Therefore,
this parameter must always be at least 2 minutes. If the conditions for
reception are unfavourable for the radio clock, the transition to the state
"error" can be further delayed.
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Changing the

Operating Mode

Operational

Indications of the

Time Setup

Time Format

286

When changing the operating mode, the corresponding hardware will
switch to the other synchronization source after one second at latest. The
cyclic synchronization is then initially lost and the time is regarded as
faulty, as during a startup, until the new synchronization source takes
over the task.

If the synchronization offset is changed in the operating modes with time
signal and if the year is changed in the operating mode IRIG B, the cyclic

synchronization offset when the offset changes to the "jumpi ute

your attention to this fact the time value is signalled with Fault N
without the synchronization offset and then with Fault Clock@F e
of the time value.

After the Fault Clock ON indication the time mayju@indication is
triggered in the following cases:

- a synchronization fault has lasted for longer t the'above mentioned

tolerance time or by changing the operatin .
- If atime jump is due afterwards. The indicati still indicated with the

time before the jump.
The Fault Clock OFF is triggere

- When the synchronization fun S i
fault in case of radio clock receipt),

- Immediately after a time ju indication is displayed with the time
after the jump so that the %e of the jump can be concluded.

Either the Europeal format (DD.MM.YYYY) or the US format (MM/
DD/YYYY) can b& for the device display.

o
O
N

O
Q>®

L 4
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Setting Further Parameters

5.17 Setting Further Parameters

O

Additional objects can also be found in the operator tree of the DI(@
Device Configuration, depending on the device type and specified
functional scope. These objects each contain settings whose setting
values apply to the current SIPROTEC 4 device, independent of a¢

specific settings group. These are the following objects:
Q Power system data %
se

This object contains system-specific settings, such

sequence or network frequency.
a Device

This object contains special device-specific se s, such as fault
display at the LEDs.

Q Fault recording
This object contains settings who t values influence the
recording of a fault record.

Q Measuring transducers
This object is a contain tains additional objects. Each of
these additional object re a transducer block (see Chapter

5.11).

Synchronization &

This objectisac iner‘and contains additional objects. Each of
these additional abj epresents a synchronization block or a field
setting bIQ

Setting Parameters e Double-cliek t bject. If dealing with a container, repeat this process
with op the contained objects. A dialog box opens that lets you
speci 9 5ettings. Enter the parameter settings of your system.

’\(J

L 4

O
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5.18 Editing Parameter Settings in Settings Groups

Resetting a
Settings Group

Function-specific
Information

Access to
Parameters

288

In order to edit parameter settings combined into settings group first open
an overview of the existing functions.

Proceed as follows:
¢ Double-click for example on Setting Group A.

The Setting Group dialog box is displayed.

Setting Group A =]

Eunctions:

Mo, | Function |
0011 Power System Data 2
0012 21 Dustance protection, general settings
= 7ones [quadrilateral]
0020 B8 Power Swing detection
0021 85-21 Pilot Prot, for Digtance prot,
0022 DTT Direct Transfer Trip
0026 BO[M]/ET[M] Backup OwerCurrent
0029 Measurement Supervizion
0032 85-E7M Pilot Prot. Grd. OwerCurrent
0038 Faulk Locator |
0040 74TC Trip Circuit Superyvizsion

A
Custarmize. .. I Beset... | ; Ini_? |

~

Llose | &. Help |

DIGSIGB130

Fig. 5-80 Setting Group dialog box

The functions are displayed with their function number. The type and
scope depend om'the specified functional scope.

e Ifyouwantto feset all the parameter values of the settings group, click
the Reseticommand button.

¢ Ifyou require further information on a function, select it and click on
the Info command button.

Proceed as follows in order to configure the functions of the settings
group:

e Select the function and click Customize.
A dialog box for setting the parameter settings is opened. These are

combined into the following tabs depending on the type and number of
the parameters:

Q Tab for text and decimal parameters
For specifying individual setting values. A setting value is selected
from a drop-down list box or entered as a number.

SIPROTEC 4 System Description
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Q Tab for table parameters
For displaying and changing values of a user-defined characteristicQ

e Carry out your changes.
¢ Click Apply to accept changes. The command button is active @
g

soon as you have changed at least one setting value. The dialo
remains opened.

e Click the DIGSI -> Device command button to transfer the mocﬁied
setting values to the SIPROTEC 4 device. If you wor Online
mode, the DIGSI -> Device command button is aetivefas soon as a
setting value has been changed.

¢ Click OK to accept your changes. @

o Note:

l The values are only placed in the memo the computer. The setting
values are not yet stored in the paral . They are only taken over
in the memory of the computer.

For information on saving the ch tings please refer to Chapter
4.4,

Exporting Setting If setting values can be xthe Export command button is active.
Values The data export is deseti in Chapter 4.7.1.

L 4

N
S

Q
o
&

L 4
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5.18.1 Editing Text and Decimal Parameters

67 Directional Phase/Ground Overcurrent - Settings Group A
General | B7 | B7M I

Customize:
Mo, Settings Walue ’
1501 |67, B7-TOC Phase Time Overcurrent QFF =
1316 |Phase Direction Farwar
1601 |67M, 67M-TOC Ground Time Cvercurrent F
1616 | Ground Direction Far

[~ Display &Additional S ettings

eyt

T N P

DIGSIGB048

About |

Cancel | Help |

Fig. 5-81 Function settings, tab for text and decimal parameters

documentation.

a Parameter

Long text desi of the parameter, only the short text is displayed
in the dispI%PROTEC 4 device.

Q Parameter number
For identifying tQm and its description in the device

Q Value
Setéparameter value. Can be changed, depending on the parameter
typ parameter ON, OFF, etc. via a drop-down list box or by

K’g the value directly in the Value box.

Q>®
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Range of Values ¢ Place the cursor in the Value column in the corresponding field. The
permitted range of values is then displayed for some seconds as a
tooltip.

[ ) Note: 0
l For some parameters the setting value infinite is also permissible. To do

this, enter the value oo.

L 4
Selecting the Input Setting values can be entered and displayed as prim %ondary
and Display Mode values.

e To do so, first close all the dialog boxes. Then'eli tions —
Primary parameter or Options — Seconda eter in order to
select the respective mode. Open the required dialog boxes again.

@active, additional
eft at their default settings.

l The parameters set in the A rea are factory-preset and should
only be changed by an e ie

Displaying If the Display Additional Settings ch
Additional Settings  settings are active which can, as ar

[ ) Note:

L 4

>
N
N

Q
o
&

L 4

SIPROTEC 4 System Description 291
E50417-H1176-C151-A8



Configuration

5.18.2 Editing Table Parameters

As a rule a table parameter describes a user-defined characteristic.

50751 Phase/Ground Dvercumrent - Settings Group D

General| 50 | 51 | 51UserPickup| SON | BIN 51N User DetPU | inushRestraint |

Walue 1 Walue 2
Group; [}
oolilp 1,00 Time Dial
Getting: BOM/STN oolilp 1,00 Time Dial
G 1330 ool ilp 1,00 T!me D!al
ool ilp 1,00 Time Dial
oolilp 1,00 Time Dial
oolilp 1,00 Time Dial
Mirirnurn1: 1.00 oolile| 1,00 Time Dial
b axirnum 20,00 ool ilp 1,00 Time Dig
ool ilp
Minimur2: 0,01 oo/l
Masirum2 393,00 ool ilp
oolilp

Export |
T Pz MR

DIGSIGB050

Fig. 5-82 Function settings, tab t

A characteristic is defined jes of pairs of values. These value
pairs together form t ttin ue of the parameter. This type of
parameter is called parameter. The fields in the columns Value 1
and Value 2 are @ enter the characteristic values.

A user-defined char
characteristic c
(see Chapter 5.

ic is valid for all settings groups. This
layed graphically and edited with the mouse

L 4
The di ntains data for the selected characteristic on
a mber of the current parameter
I and maximum value for the values on the X axis (Value 1)
an

imum and maximum value for the values on the Y axis (Value 2).

ther information can be found by pressing the About command

\ button.
e Double-click in one of the columns Value 1 or Value 2 on the value

that you want to change. The cursor changes to a text cursor. Enter
* the value and press the Return key.
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5.19 Working with User-defined Characteristics

O

You can display graphically your projected user-defined characteri@
and edit them with the mouse.

Proceed as follows:

4
e Open your SIPROTEC 4 device and double-click a Settings Group
in the function selection. The dialog boy with the confi unctions
of the settings group is opened.

Setting Group A =]

Eunctions:

Ho. | Function |
0011 Power System Data 2

0012 21 Distance protection, general settings
0013 21 Distance zones [quadilateral)
0020 B8 Power Swing detection

0021 85-21 Pilot Prot. for Digtance prot,
0022 DTT Direct Transfer Trip

0026 BO[M]S1[M] Backup OwerCurent
0029 Measurement Supervizion

0032 85-67M Pilat Prot. Grd. OwerCurrent
0032 Fault Locator

0040 74TC Trip Circuit Superyvision

Custarmize. .. I Beszet.

DIGSIGB130
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50751 Phase/Ground Dvercumrent - Settings Group D
General| 50 | 51 | 51UserPickup| SON | BIN 51N User DetPU | inushRestraint |
B o Walue 1 Walue 2 o
oolilp 1,00 Time Dial
Getting: BOM/STN oolilp 1,00 Time Dial
G 1330 ool ilp 1,00 Time Dial
' ool fip 1,00 Time Disl
oolilp 1,00 Time Dial
oolilp 1,00 Time Dial
Mirirnurn1: 1.00 oolile| 1,00 Time Dial
I amirmurnl 20,00 ool /fip 1,00 Time Dial
ool ilp 1,00 Time Dial
Mimimuma: o0 oolilp 1,00 Time Dial
s 993,00 oolilp 1,00 Tfme Dfal
oolilp 1,00 Time Dial _VJ
LCharacteri
Export | Lrapts | NW |

v
T Pz MR g e |

DIGSIGB050

Fig. 5-84 Setting parameter values of the table,parameter type

e Click the Characteristic commane button.

Charactenstic - [param.kli]

File Wiew ‘Window Help N =& %]

= & v

16.77; 500,18 &M ultiples Time-Dialf3131
B WWw T 1 T
P R S P D U S —
10 ; I S L S SO SO —
B ! T
(=} : : : : Vo |
. AR S S T U |
O e R S L { -------
: : A fose
102 | ~ - :
100 2+*10o 4+]100 G*100 g*l00 10! 2+l
Mubipl of Fidap
F'res&ﬁ fu:urHEﬁ I_ I_ o
DIGSIGB051
Fig."6-85% Characteristic
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5.19.1 Changing the Characteristic Course

The course of the characteristic can be changed numerically or OO

graphically.
Changing ¢ Click the value in the dialog box in which the values are displayed in
Numerically table form and enter the new value. L 4

e Click Characteristic. The displayed characteristic c@ updated.

Changing e Position the cursor on a data point of the chara Nme cursor
Graphically changes to the shape of a hand. Press the left mouse button

and drag the data point while keeping the m button pressed to
the desired new position and release the mouse button.

The value in the value table is updated.

The upper limits of the value ranges h by dotted lines at the top
and right extremes of the coordinate %{ﬂhe position of a data point
iate

X0
>
N
: (Sb
xS
Q)O
N
&

L 4
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5.20 Using Zone Diagrams

Closing a Zone
Diagram

O

The zone diagram is a graphic display of the zone characteristics for 0
distance/impedance protection. As an additional information fault

locations recorded in fault record files can also be displayed.

The distance protection function has to be configured in the functional ¢

scope of the SIPROTEC 4 device.

Proceed as follows in order to display the zone diagram: %

e Select View — Trip Characteristic. A maximum of f ings
groups are displayed in the submenu. If none of the i ions
displayed is active, no distance protection functionality nfigured
for the SIPROTEC 4 device. If less settings groups ¢ e selected,

either the setting group changeover is configur abled or the
processed SIPROTEC 4 device supports less t four settings
groups.

e Select the settings group for which you one diagram to be
displayed. The zone diagram is di ed own window.

Proceed as follows in order to di ocations recorded in a fault

record file in the zone diagram.

e Open the fault record file, sélect View — Trip Characteristic and
then select the settings .

The zone diagram is displ in its own window.

Proceed as follo @o not have to display fault locations:

e Open any dial for setting parameter values. Click Graph inside
this dialog . one diagram is displayed in its own window.

. CIic&O\'n order to close the zone diagram.

Q>®
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Using Zone Diagrams
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Fig. 5-86 Zone diagram

Hiding and
Displaying Zones

Increasing and
Reducing the View

On opening the window, all available zones are displayed. Proceed as
follows in @kdert@ hide or display a zone:

Click inghe display area and click Signals in the context menu. A
further cantext menu is displayed in which all the zones currently
displayed are identified by a check mark. Click the name of the zone
that yogwant to hide/show. The corresponding entry in the legend is
alsehidden or displayed.

Thessize of the zone diagram is automatically adapted to the size of the
window. The zoom function enables magnification of any area of the zone

diagram.

SIPROTEC 4 System Description

E50417-H1176-C151-A8

Click the Zoom command button In the toolbar. The cursor changes
to a magnifying glass.

Position the cursor on the upper left-hand corner of the area which
you want to zoom, keep the left-hand mouse button pressed, drag a
rectangle around the area and release the mouse button.

Click the magnifying glass in order to de-activate the zoom function.
The cursor returns to its original form.
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5.21 Setting the Order of Fault Indications

O

You can set the order of fault indications displayed on the SIPROTEC 0
device (see Chapter 6.2.3) according to your priorities by selecting a

specific type of indication for each of the first six lines. You may, however,

also define that no indication is to be displayed within one line. &

Note:

The allocation of a special indication to a certain selected t f
indication is defined in the parameter set. It cannot b a by you.
e

Therefore, user-defined indications will not be displ r a fault.

To set the display order of fault indications:

e Open the device matrix or go to it if it is en.
e Click Options> Display after fault bar of the device
matrix. This menu command is only if the two conditions

mentioned above are fulfilled. ox Display after fault

opens.
e Select a type of indication f&&isplay line by means of the

dropdown list boxes in the ¢ n "Type". If display of an indication is

to be suppressed in a cw , select the setting "None" for this
line.

e Click OK to apply settings and to close the dialog box. The
setting has only been accepted in the memory of the computer. The
setting is not ye red in the parameter set.

|
L 4

o
<
N\
&

%
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Control during Operation 6’

L 2
This chapter describes the control process with a R device
during operation. You are provided with information o u
a Can read out information from the device
Q Can influence the functions of the device% ation and

a Can control your plant via the device.

More precise information on the function,@f thetdevice is not required.
However, it is assumed that you have alre carried out the device
configuration in accordance with Chapter Spin particular the configuration
of the input and output function

Please note that the examp

differ in wording or details

model variant some of thesfnc

Please refer to your devi{ entation for information on the process
d

e been kept general and can
vice at hand. Depending on the

data which can be proce by your device.

Contents he cess Data from the Device 300
301
and Metered Values 322
ording Data 330
.5 [ Conitrolling Device Functions 334
cuit Breaker Test Function 347
. Control of Switchgear 351
4
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Control during Operation

6.1

Reading All the Process Data from the Device

The device provides a great deal of information for local retrieval or for
data transmission:

Q Indications,

O Operational measured values and metered values, %

O Fault recording data.
These items of information can all be read out togeth onestep

from the device memory via DIGSI® 4. To this purpose require
an empty project. 0

Proceed as follows:
e Select in DIGSI 4 Manager the device from whic rrent process
data are to be read out.

e Select in the context menu Read out p

Note:

If the device is not available on
data) can be read out by Plug

300

%

Read out process data

— Connection type

il

I Frant = l

" Modem connection
! EREFIBIE RS
) Ethernet

@ G Help

F@ Reading out process data

¢ | Select the desired connection type, set the connection properties and
click OK to start the transfer.

The process data, the indication and measured-value lists and the fault
records are transferred to your PC. There they can be evaluated directly
or exported.

SIPROTEC 4 System Description
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6.2 Indications

O

Indications inform the user during operation of measured data, sta@
data and of the status of the device itself. After a fault in the power
system, they also provide an overview of important data concerning the
fault and the device function, and are used to verify functional procedures
during testing and commissioning. Indications can be tr erred
spontaneously or during a general interrogation. Th a%ded with
a time stamp at the instant of arrival.

The indications are structured in indication group be read out
via the display at the operator control panel of th or with DIGSI 4

to a PC.

[ ) Note:
l The complete list of all the indication ut functions which can be
generated in the device are listed toget ith the corresponding

information number FNo. in the en f your device manual.

o Note:

l A password entry is n &ed in order to read out indications from the
device. ( 5

N
>
$

L 4

Q
o
&

L 4
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Control during Operation

6.2.1 Basic Information on Reading Out Indications

In order to read out individual indications or indication groups of your
SIPROTEC 4 device you can use the operator control panel on the
front of the device or a PC on which you have installed DIGSI 4. The
following section describes the general procedure.

Reading Out at the Proceed as follows in order to read out the indications via the rator

Operator Control control panel of the SIPROTEC 4 device:

Panel e While the device is ready to operate select the MAIN

All the menus and indication lists beginning with a head

The number in the upper right corner of the display specifies how many
menu entries or indications follow.

The number before the slash indicates which indication or menu entry

you have just selected or is being displayed (see Rig. 6-2, first line
respectively.
e

e Use the paging keys to navigate to d indication group, for

example Event Log.

MAIN MENU
05

> Annunciation

Event log —> 01
Trip Log —> 02

ANNUNCIATION 01/05

Fig. 6-2 Readi@:ations on the device front - example

302 SIPROTEC 4 System Description
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Indications

Reading Out with
DIGSI 4

Offline Mode

Online Mode

In order to read out the indications with DIGSI 4 connect your PC to the
operator interface orto the service interface of the device. The service
interface is usually used when a the PC has a fixed connection to several
devices by means of a data bus or modem.

The type and scope of the indication display depend on the current made
and on the assignments in the configuration matrix.

Proceed as follows:

e Open the device.

e Double-click in the navigation window on Annunciations
e Double-click Event Log.

The indications are displayed in the data pane.

[*® Project 1 7 Region North 7 Substation NY / Substation 1 7 110 kY ___

= EE] Online Drate and Lime
#-F Settings §J03.03.99 TE:46:24 989
- B Contral

[—]@ Annunciation

-5 Statistic |
-3 Measurement
DIGISGB097

Fig. 6-3  Selected process data set

If you are working in the'@ffline mode, you can display the process data
saved in the'permanent memory of your PC.

If you arefwarking’in the Online mode, the current process data from
the permanent memory of the SIPROTEC® device.

The information is read out of the device, displayed in the data pane and
stored,in the temporary memory of your PC. Information already saved in
the“‘permanent memory of the PC is not affected (see Chapter 4.4).

Data in the indication memories of the device are not deleted by being
read out to the PC. The indication memories can be deleted explicitly via
operation (see Chapter 6.2.7).

SIPROTEC 4 System Description 303
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Control during Operation

Updating the
Display

In the Online mode spontaneous indications are transferred
automatically from the device to your DIGSI® 4 PC as soon as they
arrive. The active indication window is updated.

The display of Event Log, Trip Log and General Interrogation can be
updated manually in the Online mode.

¢ Click on the indication window and select View — Update. The
indications of the displayed indication group are transferred from the
device to your DIGSI® 4 PC. The display is updated.

At all types of information one process data set each is displayedwith/the
exception of fault indications and earth-fault indications where 0 to n
process data sets can be displayed.

Note:

DIGSI® 4 allows you to display different types ofgnfarmation
simultaneously in different windows (see Chapter 4.2%).

Display of
Indications

304

The indications are supplemented by thexollowing information:

Event Log: Date and‘time

Trip Log: Networkjfault Aiumber, date, and time
Sensitive Ground Fault Number, datefand time

Log:

General Interrogation:  Dateanditime

Spontaneous Date'and time
Annunciation:

The message line contains the cause of the transmission in abbreviated
form in the Initiat@r.eolumn. If the cause is negative, an additional cause
is also displayediin plain text, such as Configuration fault. In addition
the informationsin the State column indicates whether the input blocking
IB or the chatter blocking CB is activated.

SPN Spontaneous

Gl General Interrogation

CA:+ Command acceptance positive
CA- Command acceptance negative
FB+ Command feedback positive
FB- Command feedback negative
ZWI Command feedback intermediate position
AB+ Abort execution positive

AB- Abort execution negative

COE Command execution end

FPL Enable request

SIPROTEC 4 System Description
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In addition the initiator category is displayed.

VQ = Local Local operation

VQ = SICAM  On-site operation

VQ = Remote Remote operation

VQ = Auto Automatic (internally from CFC in the Substation

SICAM Controller)

VQ = Auto Automatic (locally from the field level)
VQ =DIGSI  DIGSI

VQ = Error Field device internal, invalid

VQ = Blocked Field device internal, blocked

6.2.2 Event Log (Operational Indications)

Operational indications are items,ofyinfarmation which the device
generates during operation and abeutthe operation. This includes
information on the state of the,devige functions, measured data, plant
data, etc.

More than 100 operational indigations are saved in the device in
chronological order. Newlyygenerated indications are added to those
already there. If the maximum capacity of the memory is exhausted, the
oldest indicationsis, lost

Positive anddiegative exceeding of limits is output as an operational
indication.4imits'can be changed during operation (see Chapter 6.3.3)

Short-circuits inthe network are specified as a network fault operational
indication withisequential fault number. Detailed information on the
course,of the petwork faults is contained in the EVENT LOG indication
group. (Chapter 6.2.3).

Earth faults are specified at devices with earth-fault detection as an earth
fault operational indication and a sequential earth-fault number.
Detailed information on the course of the earth faults is contained in the
SENSITIVE GROUND FAULT LOG (see Chapter 6.2.4).

[ ) Note:

l All the available operational indications are listed in table form and
explained in the appendix of your device manual.

The information is specified for each indication whether it is
a An event (only on ON) or
Q A state (on and off ON/OFF).

SIPROTEC 4 System Description 305
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From the = e Use the paging keys to navigate to the Event Log menu item.
Device - The EVENT LOG table is displayed.
Front - 0

The events and state changes are listed there in chronological order. The
most recent indication with the date and time of the indication is
displayed.

The end of the entries is identified by End.

If there are no indications, the text List is empty is displayed.

OPERAT. INDIC. 19/1

v [|19.06.99 11:52:05,625
Reset LED ON

Fig. 6-4 Example of an operational indication on the front

e Use the paging keys to have the individual gperatignal indications
displayed.

e Use the MENU key to return to the MAIN MENU.

From PC Proceed as follows:
with ]

DIGSI® 4 e Double-click in the navigation Windowyunder Annunciation on Event

Log.

j- DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/ 751636 ¥04.23.01
File Edit Insert Device Wiew Options Arrange Help

HE| /2R LB T & -t

Ig Project 1 / Region South / Substation NY / Substation 751636 ¥4.2 ¥ar/ 751636 ¥04.23.01

= E§ Orline

-, Settings

/ﬂ Contral

E-&2 Annunciation

O Event Log

5 Trip Log

: B.) General Inkerrogation

H Spontaneaus Annunciatio
- Seatistic

\_1 Measurement

=4 Oscillographic Records

QZ,, Test

Date and time
[ 15/052001 13:12:43, 484

| | 2 .

digsi602

Fig. 6-5 DIGSI® 4 Selectigh of gperational indications, example

o . Double-click in the data pane on an entry.

All' the indications of the indication group are displayed with their current
value in the Event Log window.

306 SIPROTEC 4 System Description
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Indications

;“- DIGSI - Event Log - 15/08/2001 - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/ 7516
File Edit Paste Device View Options Arrange Help

FEIEELE S A | i [ | w2 '

EgEvent Log - 15/08/2001 - Project 1 / Region South / Substation NY / Substation 1 / 753636 ¥4.2 Yar /7536

umber Indication Walue Date and time Initiator Cause State Add Cause

160 Alarm Summary Event ON 15.08.2001 12:46:33.874 Com.lssued=Aut..  Spontaneous
167 Failure: Voltage Balance aN 15.08.2001 12:46:33.874 Com.|lssued=aut. Spontaneous
068 Clock Synchranization Ermor OFF 15.08.2001 12:46:25.008 Com.|ssued=aut. Spontaneous
269 Supervision Temperature anM 15.08.2001 12:46:24.635 Com.lssued=Aut..  Spontaneous
270 Set Point Pressure< oM 15.08.2001 12:46:24.635 Com.lssued=Aut..  Spontaneous
1268 Supervizion Pressuie onN 15.08.2001 12:46:24.634 Com.lssued=dut..  Spontaneous
284 Set Paint 1< alam onN 15.08.2001 12:46:24.628 Com.|ssued=dut..  Spontaneous
758 Time Overcurrent Earth is ACTIVE oM 15.08.2001 12:46:24.130 Com.lssued=dut..  Spontaneous
753 Time Overcurrent Phase is ACTIVE oM 15.08.2001 12:46:24.130 Com.lssued=dut..  Spontaneous
052 At Least 1 Protection Funct, iz Active aN 15.08.2001 12:46:24.130 Spontaneous
051 Device iz Operational and Protecting aN 15.08.2001 12:46:22.789 Spontaneous
>Cabinet door open aN 15.08.2001 12:46:22.745 Com.|lssued=aut. Spontanens

>CB waiting for Spring charged aN 15.08.2001 12:46:22.745 Com.|ssued=aut. Spontaneous

E56 Dir. time avercurrent EARTH is OFF oM 15.08.2001 12:46:22.741 Com.lssued=Aut..  Spontaneous
A Diir. time owvercurrent PHASE is OFF onN 16.08.2001 12:46:22.741 Com.lssued=dut..  Spontaneous
47 Phasge Rotation LTLZL3 onN 16.08.2001 12:46:22.741 Com.|ssued=dut.. S pontaneoys
058 Initial Start of Device oM 15.08.2001 12:46:22.646 S pontanedus
ieset Device 15,08 2001 124622 bt S pontanecs

‘A _‘ ‘_ I DI
————

digsi603.gif

Fig. 6-6 DIGSI® 4 Operational indications, example

6.2.3 Trip Log (Fault Indications)

Fault indications are indicationSwf.the least 8 network faults which were
processed by the device.

Spontaneous After a fault the most important data of the fault are displayed
Displays automatically without anyfurther operating actions in the display in the
displayed sequénte aftera general device pickup.

|| Protection function that picked up, e.g. distance protection, with

|| Dis. Pickup L12 Phaselinformation

|Dis. Trip L123

| || Protection function that is triggered, e.g. 3-pole distance protection
HPU Time 93 ms 1‘

Trip Time 25 ms Elapsed time from general device pickup until drop-out

Elapsed time from general device pickup until first trip command

H d - Fault distance d in km or miles

Fig. 6-7 Spontaneagtisiindications in the device display — example

e Pressthe LED key in order to acknowledge spontaneous indications
The default display is shown after the acknowledgement.

SIPROTEC 4 System Description 307
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Options for Fault
Location

Depending on the device variant, configuration and configuration, there
are further possibilities of displaying the fault location in addition to the
display in the device display and in DIGSI® 4.

Q If the device disposes of a BCD output for the fault location, the
corresponding binary outputs have been configured and are
transferred to a suitable display panel with a BCD decoder, you can

C)O

read out the fault location there as a percentage of the line length after .

a fault has occurred. The numbers have the following meaning:

0to 195 The calculated fault location as a percentag t
length
(if greater than 100%, the error lies outside% cted

line in a forward direction)

197 A negative fault location has been cal@
(error not on the protected line, but i rse
direction)

199 Overflow (the calculated value

If the device disposes of at least
output via it and is transferred t
the fault distance directly there

Note:
Note that in all the € Q he calculated fault distance can only apply for

homogeneous li andyonly for faults which occur on the protected line
of this type. In other €ases considerable distortions, for example by

intermediate in go S occur.

308
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Indications

Retrievable
Indications

From the
Device
Front

=
| {‘P[I
Lhe®

In addition to the spontaneous display of network faults you can read out
the indications of the last eight network faults.

In accordance with the definition of a network fault a short-circuit process
is regarded as a network fault until it has been finally cleared. In the €ase
of applications with automatic re-activating the network fault ends after
the last blocking period has expired, i.e. after successful or unsuccessful
re-activating. This means that the complete clearing process including
re-activating cycles use only one network fault log. Several faults can
occur within a network fault from the first pickup of a protectien function
until the drop-out of the last pickup. Without re-activation‘€ach/ fault is an
own network fault.

If the number of fault indications exceeds the maximumsize of the
indication memory, the oldest sequential indicatien isydeleted.

The appendix of the device manual display alkthe available fault
indications in table form and explains thent.

e Use the paging keys to navigate to thejirip Log menu item.
The TRIP LOG table is displayed. 1f there are no indications, the table
is empty.
The indications are listed chrenolegically and numbered sequentially
within a network fault, fromythe oldest one to the youngest one.

The beginning of the network fault is identified by the data and time in
hours, minutes and seeendsy(with resolution in ms).

The subsequentgsinglefindications are provided with a relative time,
referenced toghe beginning of the network fault. At least one complete
single indication is always displayed in the display.

Trip Log 01/08

La.1st faultl.. - LAST FAULT 01/10
>

22,06 23:49:34,845

etc. Network Fault 6 ON

Fig. 6-8 Example of faulindi€ations in the front display

e Use the paging keys to have the individual fault indications displayed.
e Use the MENU key to return to the MAIN MENU.

SIPROTEC 4 System Description 309
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From PC Proceed as follows:
with CJ
DIGSI® 4

(Z=\ e Double-click in the navigation window under Annunciation on
Trip Log.

A list of the network faults is displayed in the data pane.

£ DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 75636 V4.2 Var/ 751636 ¥04.23.01

File Edit Insert Dewice View Options Arrange Help
CEEE T i1 | w2

[ Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 ¥ar/ 751636 ¥04.23.01

E|E§ Onling Mebwork fault number
. settings 4 000001
; Cantrol
&2 Annunciation
(% Evert Log
-3
= 5 General Inkerrogation
(= Spontaneous Annunciation
[+ 2 Statistic
Measurement
=4 Oscillographic Records
L Test

Date and time
15/05/2001 13:16:26.5383

digsi605.gif

Fig. 6-9 DIGSI® 4 Selection of fault indications, example

e Double-click on an entry.

The indications of the network faultareidisplayed in the Trip Log window.
The entries are listed chronologic¢ally, by the date and time. The latest
indication is displayed first.

4 DIGSI - Trip Log - 000001 / 15/08/2001 14:32:01.610 - Project 1 / Region South [ Substation NY / Substation 1 / 751636 ¥4.2/751636
Fle Edt Paste Device Wiew Options Arrangs Help

FEIEEEEE SR
EgTrip Log - 000001 / 001 14:32:01.610 - Project
Murnber Indic:ation d Add_Cause
0301 Powser Systern fault 1-0M 15.08. 2007 94:32.01.610
0302 Fault Event 1-0N 16.08:2001 143200610
0801 Relay PICKUP ] 0 s
1761 SO(M)/ST(M) 0/C PICKUP uls] Oms
1762 B0/51 Phase & picked up aM Omg
1763 A0/51 Phase B picked up aM 0ms
1764 60/51 Phase Cpicked up ON D
1810 R0-1 picked up oM Oz
1800 50-2 picked up aM Imz
0511 Relay GEMERAL TRIF command aM 8 ms
1791 SONJS1N] TRIP oN Az
1805 B0-2TRIP 0N A s
0533 Primary Fault current la 0.30 kA 39 ms
0534 Primary Fault current b 0.300kA, 39 ms
0535 Primary fault current lc 0.30 kA 33 ms
1815 60481 1> TRIP ON 498 me
1800 R0-2 picked up BFF 2R589 ms
1762 5051 Phase & picked up OFF 26000 ms
1763 50/51 Phase B picked up QFF 26000 ms
1764 A0/51 Phase Cpicked up DFF 26000 ms
1810 601 picked up OFF 26000 ms
1761 SO(M)/51[M) 0/C PICKUP OFF 26000 ms
0301 Powser System fault . y . 1-0FF 15.08.2001 14:32:27.618
4 P 4 I+
digsi606.gif

Fig. 6-10 DIGSI® AFaultindications, example
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6.2.4 Sensitive Ground Fault Log (Earth-fault Indications)

detection. These are created when

Special earth fault logs are available at devices with sensitive earth®:

Q The earth-fault detection is not set to resolution but to Indication only
and

L 4
Q The earth fault is present long enough for the configum@mp delay

to have expired. \

o Note:

l All the available earth-fault indications are listed in‘table form and
explained in the appendix of your device u a specific case only
the respective indications are naturally displa

From the =] ¢ Use the paging keys to o0 the Sensitive Ground Fault
Device E ;:DD menu item. The SENSI UND FAULT LOG table is
Front displayed. If there are nai ions, the table is empty.

The indications within al
numbered sequentially,

rth-fault log are listed chronologically and
e oldest one to the youngest one.

The beginning aultis identified by the date (without year) and
time in hour es and seconds resolution in ms).

EARTH FAULT IN

v Léé% Faul‘lc: P 1P LAST FAULT 01/04

2nd Last
et \
Fig. 6-11 Example of Kfault log in the front display

O Use the paging keys to have the individual indications displayed.
[ ]

2 B22.11. 09:37:23.203
Earth Fault 1 ON

Use the MENU key to return to the MAIN MENU.

In this menu you can select the indications of the last 3 earth faults.

SIPROTEC 4 System Description 311
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Proceed as follows:

From PC [ ]

with o I . I

DIGSI® 4 (=5 e Double-click in the navigation window under Annunciation on
Sensitive Ground Fault Log.

A list of the earth faults is displayed in the data pane.

Double-click on an entry in the list.
The earth fault log is displayed in the earth fault indications window. 4

J DIGSI - Sensitive Ground Fault Log - 000001 / 15/08/2001 14:35:07.278 - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2,/751636 ¥

File Edit Paste Device Yiew Options Arrange Help
FEEEE e i | w2

Ig Project 1 / Region South [/ Substation NY / Substation 1 / 751636 ¥4.2 /751636 ¥04.23.01

v._@ " Add. Cause

Initiatar

Indication Date and time
0303 sengitive Ground Fault 16.08.2001 14:35:07.278
1272 Senzitive Ground fault picked up in Ph A oM O0ms
1277 Sensitive Grd fault in reverse direction ON Oms

« | o
digsi632.gif
Fig. 6-12 DIGSI 4 Sensitive ground fault log, example \

SIPROTEC 4 System Description

312
E50417-H1176-C151-A8
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6.2.5 General Interrogation

From PC @ In order to sample the current state of your SIPROTEC® device, yo n
with = read out all the general-interrogation-specific indications from the device
DIGSI® 4 memory by means of DIGSI® 4. Proceed as follows:

¢ Double-click in the navigation window under Annunciation on

General Interrogation. ¢

¢ Double-click in the data pane on the date and time

All the general-interrogation-specific indications are_dis din the

General Indications windows with their current valde.

JA DIGSI - Trip Log - 000001 / 15/08/2001 14:32:01.610 - Project 1 / Region South / Substation NY / Substation 1 / 75J636 ¥4.2/751636
File Edit Paste Device Yiew Options Arrange Help

Jnéh% E?Iﬂ?ﬂl’ B | 2o

| 0 [ | W2

EéTrip Log - 000001 / 15/08/2001 14:32:01.610 - Project 1|

Murnber Indication Date and time Add, Cause
03 Power System fault 15.08.2001 14:32.01.610
(0302 Fault Evert 1-0M 16.08.2001 143201610
0501 Relay FICKLIP 0N Oms

1761 BO(M)/51(M] 0/C PICKUP 0N Oms

1762 50/51 Phase A picked up oM Oms

1763 50/51 Phase B picked up [n]] Oms

1764 50/51 Phaze C picked up OM Oms

1810 B0-1 picked up OM Oms

1800 B0-2 picked up 0N 9ms

0511 Relay GENERAL TRIP command oM Ims

1791 SONJ/S1M] TRIF ON Sms

1805 50-2 TRIP ON Sms

0533 Primary fault curent la 0.30 s 39 me

0534 Primary fault curent b 0.30 kés I ms

0535 Primary faulk curent | 0.30 ks I ms

14915 50/51 1> TRIP OM 498 ms

1800 A0-2 picked up OFF 25989 mg

1762 80/51 Phase A& picked up OFF

1763 B0/51 Phase B picked up OFF

1764 B0/51 Phagze C picked up OFF

1510 50-1 picked up OFF

1761 BO(M)/51(M] 0/C PICKUP OFF

0301 Power System fault 1-

J [ 3]
digsi604.gif

Fig. 6-13 DIGSI® 4 General indicationN
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6.2.6 Spontaneous Indications

From PC DI With DIGSI® 4 you have the possibility of displaying the incoming current
with indications in the Spontaneous Annunciation window.
DIGSI® 4 Proceed as follows:

e Double-click in the navigation window under Annunciation on
Spontaneous Annunciations.

e Double-click in the data pane on the date and time display.

The incoming indications are displayed immediately without.waiting for a
cyclic update or triggering the manual updating.

[- DIGSI - Spontaneous Annunci

File Edit Paste Device Yiew ©Options Arrange Help

HE 2R |iamT g

pontaneous Annunciati
Number Indication Date and time
[ Reset Device 18.08.2000 13:1231.314 Sportaneous
0284 Set Point < alarm 16.08.2001 13:16:25.914 Comlssued=Autolocal  Spontaneous
0z Paier System fault 16.08.2000 13:16:26.6583 Com.lssued=tutalocal  Spontaneoug
0302 Fault Event 15.08.2000 13:16:26.583 Com.lssued=Autalocal  Spontaneaus
0501 Relay PICKLF Oms Comlssued=Autolocal  SPdntaneous:
1761 Tirme Owercurent picked up Oms Com.lssued=tutolocal  Spantaheous
1762 Time Dwercurent Phage L1 picked up oM Oms Comlssued=Autolocal  Spantanedis
1764 Time Overcument Phasze L3 picked up oM Omg Com.lssued=tutoLocal  Spontaneolis
1810 |> picked up aM Oms Com.lssued=Autolacal  Spontaneous
1763 Time Dwercurent Phage L2 picked up oM Tms Com lssued=Autdlocal s pont anedus
1800 |>> picked up aM 110 ms Com.lssued=Autalagal, Spontanedus
1604 |2 Tirne Out aM 110 ms Com.lssued=Autalocal I8pontansous
0511 Relay GENERAL TRIP command oM 110 ms Comlssued=Auteldotal  Spantaneous
179 Tirme Owercurent TRIP aM 110 ms Com.lssued=tutalaesl  Spontaheous
1805 I2» TRIP aM 110 ms Com.lssued=#hioLocally, 5pontaneous
Breaker OPENED oM 116 ms Com lssued=futol ocal = Spantaneous
0533 Prirnary fault current [L1 0.23 ki 139 ms Com.lssuéd=ftolocal  Spontaneaus
0534 Primary fault curent IL2 0.23 ki 139 ms Comlssued=Autkocal — Spontaneous
0535 Prirnary fault current [L3 0.23 ki 139 ms Comd$slied=tutolagal  Spontaneaus e
1021 Accumulation of interrupted curent L1 0.23 ki 139 ms Cgm.lssuad=tutolocal  Spontaneaus
1022 Accumulation of interrupted curent L2 0.23 ki 139 ms Com lssugd=Autakocal — Spontaneous
1023 Accumulation of interrupted curent L3 0.23 kd 139 ms Com.lstued=tutolocal  Spontaneaus
16814 |2 Time Out aM 438 ms Com.lgsued=4utolocal  Spontaneous
1815 I> TRIP oM 498 ma Com |ssugd=éutolocal  Spontaneous
1600 |5% picked up QaFF 911 ms Com.ssued=Autalocal  Spontaneaus
1804 13> Time Out OFF 911 ms Comlssued=Autolocal  Spontaneous
1805 I>> TRIP aFfF 911 me Com.lssued=tutalocal  Spontaneous
1762 Tirme Overcurent Phase L1 picked up QaFF 1244 s Com.lssued=Autalocal  Spontaneaus LI
1767 Tine Nwerrment Phase |12 nicked nn NEE 1744 ra . N . Comlesuedstital aeal  Snantanenis
digsi607.gif

Fig. 6-14 DIGSI® 4 Spontaneous annunciations, €xample
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6.2.7 Saving and Deleting the Indication Memory

during operation. When new events occur, the oldest indications a
overwritten automatically, if the memory is insufficient for the new
indications. However, deleting can be advisable, for example, so that the
memory in future only contains information on new faults after the plant

has been revised.
The memory is reset separately for the various indit@s.
o Note: a

l When fault indications are deleted, the correSpending fault records are
also deleted. In addition the counters for It numbers and fault
record numbers are reset to zero. If, on other hand, you delete fault

records, the fault numbers as well as nters are not affected.

Normally the indication memory of the device does not have to be de’®O

he device memory you should save
by means of DIGSI® 4.

From the

=
Device - e
Front LU

\&mfirm the query with the ENTER key.
Oroceed as follows if you do not want to delete the indication memories:

e Use the paging keys in the confirmation query to select the answer No
and confirm it with ENTER.

%\Q Alternatively abort the deleting process by using the ESC key.

SIPROTEC 4 System Description 315
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DELETE/SET 01/04

¥ ||BEvent log 1
Trip Log 2
etc.
PW Parameter ChangT?ENTER L 4

'Are you sure? ! \
'BYES NO !

Fig. 6-15 Deleting indication memories, example of oper al indication in the

front display Q

From PC [ ] Information which was transferred from the % the DIGSI® 4 PC for

with — display has to be saved explicitly.
DIGSI® 4 _

Proceed as follows:

e Open the device in the Onlir&

e Select an indication group S he information by using
File — Save.

Proceed as follows | @
e Select the indication’g
confirm the co a

Password Prompt If the functi(@ ing data in the device memories is protected by the

>r t lete the data in the device memories:

roup, click in the context menu on Delete and
guery with Yes.

password far individual parameters, it is prompted the first time that the
delete&& s to be carried out after the connection has been
e

establi
J & correct password in the Password box and then click OK.

L 4

316 SIPROTEC 4 System Description
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6.2.8 Reading Out the Counters and Memories of the Switching Statistics

Indications on switching statistics are counters for
Q Switching operations of the circuit breaker initiated by the deviceyand

a Values of the accumulated short-circuit currents in the case of

disconnections initiated by protection functions of the device. .

They can be read out via the operator control panel of th vice and via
DIGSI® 4. A password input is not required.

n of the device
nd stored for
es. The current

For every trip command initiated by the protective f
the magnitude of the interrupted current is determi
each pole. Measured values are indicated in prima
magnitudes are added up in an accumulator me

In the case of devices with an automatic r e number of reclose
commands is counted, separately for single- (if possible) and three-
pole interrupt cycles, as well as separ the first and all other
reclosures.
The levels of these counted val e ered against auxiliary voltage
failure.

From the =] * Use the paging keys t i to the Statistics menu item. The

Device S o STATISTICS table istdisplayed.

Front NN

STAT S 1/08
SIL 0.00kA
- 00kA

L 4

S =
etc.
Fig. GG@Wnchng statistics, example in the front display

Q
o
&

L 4
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From PC DD Double-click in the navigation window under Annunciation on Statistic.
\g;g]S'@ 4 (=== e Double-click in the data pane on Statistics.

The statistical information is displayed in the Statistic window.

4 DIGSI - Statistic - 15/08/2001 - Project 1 / Region South / Substation NY / Substation 1 / 751636 V4.2 Yar/7516

Fle Edt Paste Device View Options Arrange Help

FEIEECEOI R I 0 [l | w2

IR statistic - 15/08,/2001 - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/7516

Mumber Measured valie value —
1021 ‘Accumulation of interrupted current L1 0.23 ki

1022 Accumulation of interrupted current L2 0.23 ki

1023 Accumulation of interrupted current L3 0.23kh

Humber of TRIPs= 1
1020 Counter of operating hours 0 hour
NI
digsi608.gif

Fig. 6-17 DIGSI® 4 Statistic, example

6.2.9 Resetting and Setting the Counters and Memeriés of the Switching

Statistics
The counters and memories of,the statistics are saved by the device.
Therefore the information will. notiget lost in case the auxiliary voltage
supply fails. However, you €an Set the counter to zero or to any value
within the setting limits?
From the = ¢ Inthe Statisticgymenu select the metered value which is to be set and
Device B confirm with ENTER.
Front - S
e Enter the password'for individual parameters.
e Overwrite the@umeric value in the box in which the cursor flashes and
confirm yeur entry with ENTER.
If the value entered does not lie within the range of values, the
corfesponding maximum or minimum limit is displayed at the lower
screen‘end.
STATISTICS 04/0%
|| SIL3= 214.53kA
Fig. 6-18 Setting statistics counters, example
318 SIPROTEC 4 System Description
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From PC
with
DIGSI® 4

e |n the Statistic window select the metered value and click on Set in
the context menu.

J‘ DIGSI - Statistic - 15/08/2001 - Project 1 / Region South / Substation NY / Substation 1 / 78J636 ¥4.2 ¥ar,/75J6

File Edit Paste Device View Options Arrange Help

HE fBEReg|lhSE &t

=D | K2

gpgstatisti( - 15/08/2001 - Project 1 / Region Soul Substation NY / Substation 1 / 751636 ¥4.2 Yar/7516

Telen

I NS

Number Measured value Walue L "
1021 Accumnulation of interrupted current L1 0,23 kA

e FS- ‘Btion of interrupted current L2 0,23 kA
1 Shes tion of interrupted current L3 0,23 kA

f TRIPs= 0

bt Ctrl+5
1 e i of operating hours 0 hour

Frint...

of
. v sol0ms | 4

digsi610.gif

Fig. 6-19 DIGSI® 4 Setting the statistic counter

¢ Enter the password for individual parameters and overwrite the
previous value in the Set statistiéyalue dialog box

6.2.10 Resetting Indications Output of LEDs

Individual indicatioens of group indications formed via DIGSI 4 can be
displayed by means of LEDs on the operator control panel of your
SIPROTEC deviece. The assignment is carried out by means of the
configurationymatrix (see Chapter 5.5.6).

The green'LED called "RUN" lights permanently during fault-free
operation:

The red LED called "ERROR" indicates that the processor system has
reeéegnized an internal fault. If it lights during operation, the device is not
ready‘te operate. Chapter 8.5 provides information on how to proceed if
a‘fault occurs.

The other LEDs on the operator control panel show the indications which
have been configured to the LEDs. Their meaning should be noted on
labelling strips.

The LEDs which indicate states remain lit as long as the state exists.
State displays are not normally saved.

If indications configured to LEDs are stored (for example pickup of a
protective function), you can delete this memory by means of the LED
key or by means of remote control.

The key is also used to check the functionality of the LEDs. All these
LEDs must light up when the key is pressed.

SIPROTEC 4 System Description 319
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6.2.11 Resetting Indications Saved to Binary Outputs

6.2.12 Copying, Moving and Deleting Process Data \
@ c®

Copy

Move

320

means of a signalling-circuit voltage. They are then usually available in
an indication center.

The messages which are configured to binary outputs are transmitted by OO

If indications configured to binary outputs are stored, you can delete this
memory by means of the LED key or by means of remote control. L 4

You can copy or move process data from the data of E
device to the data of another SIPROTEC® device. This is|fecessary if,
for example, you have read out information loca e saved it on
the permanent memory of your PC, but the data.are managed centrally
(also refer to Chapter 4.4).

same information
tional indications. Both
t .

Information can only be moved or copi
type, for example operational indicatio
SIPROTEC® devices must be of

or move process data in the Offline operating mode.

Proceed as follows:
e Open the two SIPROTEC®ﬂ&etween which you want to copy

e Select the data y ata by Drag & Drop or by using the
Copy and Past t menu or by using the Copy and Paste menu

or by using thK

e Move the infor, on by using a combination of the commands Cut
i bysDrag & Drop (with pressed shift key).

SIPROTEC 4 System Description
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Deleting All the process data visible in the Offline mode are stored in the
permanent memory of your PC. If you delete a process data set in this
mode, you therefore always delete a file in the permanent memory of the
PC. You can delete process data sets individually or all the process data
sets of one category together.

Proceed as follows:

e Select the information type, for example Event Log, select the
information which you want to delete and use the Delgte context
menu to delete it.

j. DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/ 751636 ¥04.23.01

File Edit Insert Device Wiew Options Arrange Help
i1 w2 Y4y

HS | iBEBe BT &%

|g Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 ¥Yar/ 751636 ¥04.23.01

Onling Date and time: o
2 Settings 2001 13:12:43,484
i B Control

E&@ Annunciation

: (") Evert Log

5 Trip Log

-] General Interrogation
Spontanecus Annunciatio
2 statistic

Measurement

+]-=4 Oscillographic Records
A Test
K | 2] S L
digsi602.gif

Fig. 6-20 DIGSI® 4 Deleting a process data set

¢ Confirm the configmatien query with Yes.
or

e Select theinfarmation type, for example Event Log and use the
Delete contextynenu to delete all the information which belongs to
this information type.

£ DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/ 751636 ¥04.23.01

File Edit Insert Device WYiew Options Atrange Help a
FERELL T I e

[a Project 1 / Region South / Substation NY / Substation 1 / 75636 ¥4.2 Yar,/ 751636 ¥04.23.01

2- Eﬁ Online &
P settings (" 15/8z001  13:25:00,964
- & Contral ‘

Annunciation

i
> v
& T Lon Open Obje; N E+E

5 General [ Cut Cbr| -+
[s Sponkans  Copy \ ,Ctrl+c
-3 Satiskic PEB ChrlY

-3 Stati
e
-5 Measurennl
Bl-=A Osti\lngraphiJ

eters. ..

<Z, Test
Re:
iﬂrt. o
y 4
digsi611.gif

Fig. 6-21 DIGSI® 4 Deleting process data sets of a category

e Confirm the confirmation query with Yes.
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6.3

322

Measured and Metered Values

O

Operating measured values and metered values are determined in the 0
background by the processor system. They can be called up at the

operator control panel of the device, read out via DIGSI® 4 or transmitted

to a central master station via the system interface. s

No password is required to read out the measured and meter S.

The display of the measured values is updated cyclically ifDlI in

the Online mode. The cycle time is predefined and is disp he
a

status bar or at the lower edge of the window. The valu ated
after a few seconds on the device display.

Most measured values can be displayed in primary quantities, secondary
guantities and quantities referenced to the nominal v rerequisite
for the correct display is the correct configuration o nominal values

in the plant data. Secondary values are quantiti plied to the device
terminals or values calculated from these.

All the detected measured values are
device at the instant of arrival.

ith a time stamp in the

al measured values of the
device is idle.

At devices with a four-line displ
feeder are shown in the display

% I ULE
L1 100.1 102.0
L2 102.5 102.

SIPROTEC 4 System Description
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Measured Value Q

Operational measured values

Types These include the r.m.s. values for voltage and current, frequencies
and pressure values. If necessary, further values are calculated from
these, for example apparent power or cos phi.

They are displayed as primary values, secondary values or as
percentages referenced to the nominal values.

O Sensitive ground-fault measured values
This group contains exclusively current values which are detected by
sensitive ground-fault converters.
They are displayed as primary values or as secondary values.

O Thermal measured values
This group contains measured values of the thermal éverload
protection. In DIGSI® 4 they are saved in théyOthegmeasured
values group.

O User-defined measured values
This group contains values calculatedfrom the detected measured
values. The calculation proceduresfare Specified during the device
configuration. In DIGSI® 4 they are saved in the Other measured
values group.

Q Energy counters
Energy counters detect differenttypes of active and reactive energy.

Minimum, Minimum and maximum values of the detected measured values are

Maximum and saved separately. A number of different mean values are furthermore

Mean Values formed.

O Mean values
Long-tesm mean values from current and power values
Q Minimwm and maximum values of the mean values
Minimum’and maximum values of the long-term mean values, with
date,and time of their occurrence.
@ Minimum and maximum values for U and |
Minimium and maximum values of voltages and currents, with date
andttime of their occurrence.
8_Minimum and maximum values for P, f and cos phi
Minimum and maximum values for active, reactive and apparent
power, frequency and the power factor
[ ) Note:
r A complete overview of the measured values which are available in your

SIPROTEC® device is contained in your device manual.

SIPROTEC 4 System Description
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6.3.1 Operational Measured Values

The procedures for reading out operational measured values at the
device display and via DIGSI® 4 is sketched using the example of the
Operational measured values primary.

From the = ¢ Inthe MAIN MENU select the Measurement menu item and change
Device R to the MEASUREMENTS submenu.
Front EE

e There select the Operation. pri menu item (operational'measured
values primary) and change to the OPERATION. PRI menu?

MAIN MENU 04/05
v Annunciation 1 % [MEASUREMENT 1/1
Measurement —> 4 || MEASUBBMET™ ol

%?peration. pri

etc.

Selection of measured values — examiple,of 4:line display

From PC Proceed as follows:
with ]

DIGSI® 4 ¢ Double-click in the navigation Window under Measurement on

Primary Values.

£ DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 753636 ¥4.2 Yar/ 753636 ¥04.23.01
File Edit Insert Dewice View Options Arrange Help

HES i B2Re (LB T & ok |y N
[i% Project 1 / Region South / Substation NY / Substation 1 / 751636 Y4.2 Yar/ 751636 ¥04.23.01 [-[O]=]

=] online
. @ Settings
Al cartral
[#-EE Annunciation
[=]-%4 Measurement
-2 Primary Yalues
-\_-ﬂ’ Operational values, primz

Date and time
& 1]

<39 Secondary Values
24 Percent Yalues
-3 MinfMax/Demand
-39 Cthers

[#-=4 Osillographic Records

(Z, Test

| o

4]
digsi612.gif

Fig. 6-23 DIGSI%4 Selegtion of operational measured values

¢ Double-click in the navigation window on Operational values,
primary.

e Double-click on an entry in the list in the data pane.

The measured values are displayed in the OPERATIONAL VALUES,
PRIMARY window.

324 SIPROTEC 4 System Description
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4 DIGSI - Dperational values, primary - 15/08,/2001 - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/7516

File Edit Paste Device Wiew Options Arrange Help

B2t =R 8B F &

| i | x2

’g‘éﬂperatiunal values, primary - 15/08/2001 - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.Z Yar,/ 7516

Humber Measured value Walug

0&01 IL LAY

g0z Iz ERR:E

0803 113 7HEA

0804 il ooA

0831 3o (zero sequence) 004

0805 11 {positive sequence) 7HEA

0806 12 (negative sequence) o0a

0621 ULL-E 0.0ky @
0622 ULz-E T4k

0623 UL3E T4 ky

0624 ULz T4k

0Bzs uLzs 12.5ky

e UL3l 74ky

0627 Uen 7.5k

0§32 3U0 {zero sequence) Z.5ky

0529 UL (positive sequence) 4.9ky

0630 U2 {negative sequence) 2.5k

0541 P {active power) 1,12 M

0542 ) (reactive power) 0.01 MyAR

0845 5 (apparent pawer) 1.12 Mva

0301 Power Factor 1.00

0644 Frequency 50.0Hz

0991 Pressure 0.0 hPa

0992 Temperature 0.0°C hd
I 4 3

[ 4 \ sa0ams 4
digsi613.gif

Fig. 6-24 DIGSI® 4 Operational measured values, example

6.3.2 Energy Counters

Reading out
Metered Values

In the maximum scope of seme SIPROTEC® devices counters are
available which add @p the active and reactive energy (Wp, WQq)

separated accordingta'the output and input of the active energy or
capacitive and'inductivereactive energy, in the direction of the protected
object. It is,assumed that the location of the current transformer star point
is configuredhcorreetly.

From the = ¢ Inthe'MAIN MENU select the Measurement menu item and change
Device E ;E.”DD tofthe MEASUREMENTS submenu.
Front o_4lheresselect the Energy Counter menu item and change to the
ENERGY COUNTER menu.
e The individual values in the table of the energy counters are accessed
via the paging keys.
From PC D Proceed as follows:
with ® e Double-click in the navigation window under Measurement on
DIGS|¥ 4
Other.
e Double-click in the navigation window on Energy Counter.
e Double-click on an entry in the list in the data pane.

The Energy Counter window is displayed.

SIPROTEC 4 System Description 325
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6.3.3 Setting Limit Points

From the
Device
Front

326

=

o <[]

measured and metered values. If, during operation, a value reaches one
of these set-points, the device generates an alarm which is indicated as
an operational message. This can be configured to LEDs and/or binary
outputs, transferred via the interfaces and interconnected in DIGSI4 &
CFC.

SIPROTEC® devices allow limit points (set points) to be set for some OO

In addition you can use DIGSI® 4 CFC to configure set po

measured and metered values and allocate these via the ®
device matrix.

In the MAIN MENU select the Measurement me@and change
to the MEASUREMENTS submenu.

There select the Set Points (MV) menu ite d change to the SET

POINTS (MV) menu.

e The individual values in the table ints are accessed via
the paging keys.

e Select the set point which you ange and confirm the

selection with ENTER.

o Enter the password for individual parameters and confirm it with

ENTER.
The current value is di @text box, with a blinking text insertion
cursor.
e

e Overwrite the s value by the new one. If the value entered
does not lie with nge of values, the corresponding maximum
i

or minimum int’is displayed at the lower screen end.
e Confirm wi R.

The new value isinow displayed in the list of the set points.

. Leﬁ&perator level by means of MENU or by means of the

eys and respond at the confirmation query with Yes, if you
to accept the changed set point or No, if you want to reject the
inputs.

Q>®

SIPROTEC 4 System Description
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MEASUREMENT 13/14
¥ |Bsot points (wv) | B[FET_POTNTS (V) 0T/
Reset 81 IL< " I
80.0%
PIf Paraneter Changs g eto.
r = T4
IL< 90.0% ENTER
L =

Are you sure?

EYes NO Escape e

Fig. 6-25 Setting limits on the front panel — example

From PC DI The set points for measured values aresenlytaccessible in Online mode.
with

(F==) .
DIGSI® 4 (= Proceed as follows:

e Double-click in the navigation windew under Measurement on
Other.

e Double-click on Set pojnats fogmeasured values.
¢ Double-click in the data pane on an entry.
The Set points for measured values window is displayed.

e Select the pumber ofithe value which you want to change and click in
the context mefiu and on Set.

o Enter thelpassword for individual parameters.

o Enterthe newset point in the Set measured value dialog box and
confirm with OK.

The enteréd value is transferred to the device and the display in the Set
pointsdermeasured values window is updated.

£ DIGSI - Set Points (Measured ¥alues) - 15/08/2001 - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/7516

0 [1i) | K2

egion South / Substation NY / Substation 1 / 751636 ¥4.2 Yar /7516

Measured value

IL< under currerif 80.0 %

IL1 dmd= 120.0 %
ILZ dmd= 120.0 %
1 {3dind 120.0 %

120.0 %
120.0 %
120.0 %
120.0 %

300,0 hPa
240.0°C

4| & _'Ij

Boooms |
digsi614.gif
Fig. 6-26 DIGSI® 4 Setting set points, example
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6.3.4 Resetting Metered Values and Minimum/Maximum Values

Resetting the metered values calculated from measured values and :
minimum-value and maximum-value memories is always carried out for
all the values of a category.

From the ¢ Inthe MAIN MENU select the Measurement menu item and change
Device to the MEASUREMENTS submenu.

Front e There select the Reset menu item and change to the R&
e Use the paging keys to select the memory which yo
and confirm the selection with ENTER.

o Enter the password for parameter changes andeonfirmpit with

ENTER.
e Leave the operator level and respond at th@aﬂon query with

Yes, if you want to reset the measured No, if you want to
abort the process.

o <[]

=

nu.
reset

ResMinMax
Meter res

PW Parameter

|Are you
'BYES

L — —— B — — — — — — —

From PC DI Proce Nlows:
\g;t(?g@ 4 o e havigation window select under Measurement the
counter or Minimum and maximum values group and then

n
select Reset in the context menu.

@ nter the password for parameter changes.
e reset process is carried out.

o Q / Note:
l The Reset command sets all the values without any further prompt to
Zero. The process cannot be reversed.
S ’
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6.3.5 Reading Out and Resetting User-defined Metered Values

values. These can be reset to zero by means of operations.

Via DIGSI® 4 CFC you have the possibility of defining pulse meterOO

From the ¢ Inthe MAIN MENU select the menu item Measurement and crgnge
Device to the submenu MEASUREMENTS.

Front e There select the User Counter menu item and n@e

ENERGY COUNTER menu.
ENERGY COUNTER @
"""""""""" ENTER
v Counteri 0 0
Fig. 6-28 Resetting metered values at the o@ontrol panel, example

e Use the paging keys to sele
and confirm the selection with

o <[]

=

ry which you want to reset
R.

o Enter the password for in arameters and confirm it with

ENTER.
e Confirm the display ifdication Change OK. Continue with ENTER.

Resetting has been gar t.
From PC ] Proceed as
V[\)I;gs@ 4 (Z=\ ¢ In the navigationwindow select the Other group under

on the User-defined metered values, select the
the value which you want to change in the data pane and
et in the context menu.

¢
} the password for individual parameters.

ter the new value in the Set values dialog box, for example zero

< 1 nd confirm with OK.
he entered value is transferred to the device and the display in the

\@ window is updated.
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Control during Operation

6.4

6.4.1

From PC
with
DIGSI® 4

Reading out the Fault Recording Data

File Edit Insert Device View Options Arrange Help

Fault Recording Data

Each network fault is described by numerous instantaneous values. O
These instantaneous values are recorded in a fault record. Several fault

records are recorded per network fault. This means that one fault

indications can correspond to several fault records. The number and type 4

of the fault records are specified in the fault record parameters (see

Chapter 5).

The fault recording data are saved in the device and can t of
the device and evaluated graphically by means of the C%

iewer
or SIGRA 4.

Proceed as follows for the evaluation:

e Double-click in the navigation
Records on Oscillographic

r Oscillographic
rds.

The fault records are identified
recording number, as well as
Several fault recordings ca

et
he

rk fault number, a fault
e and time.
one network fault.

EEIEE R e e

@ Settings

/ﬂ Contral

LB Annunciation
134 Measurement
= Primary Valuss

Secondary Yalues
<34 Percent Yalues
-39 MinjMax/Demand
A Others

: hic Records

1]

=] g Onling

«'_'ﬂ) Operational walues, prime

raphic Faulk Records:

digsi615.gif

Nebwork Fault number
=Aon0001

Fig. 6-29 DIGSI®4F\@rding data, example

330

¢ Double-click in the data pane on a fault record.
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Fault Recording Data

SIGRA 4 preprocesses the data recorded during a fault graphically. From
the measured values supplied it calculates further measurements
quantities such as impedances or r.m.s. values, which facilitate the
evaluation of the fault record.

The guantities can be selected freely in the diagrams of the views

¢ Time signals

e Vector diagrams ¢
e Locus diagrams %

e Harmonics \

The selection is carried out via the View menu bar. o icons in the
toolbar.

In addition it is possible to insert further fault‘records, for example from
the other end of the line, and to synchroni em.

4% SIGRA 4 - line 1.CFG
File Edit Inset “iew Options ‘Window Help

[ema i BeBE & Hwe || QT o)A 8w

%Time Signals - line 1.CFG: 01.06.99 16:10:02.00

A0 o e D8 =, 0E 004 0,02 0002 o 0-L0,08 | 0,08 00
0,0 -+ e} =t i = i

IL37A

20

1,04 UL PR - s A e g R

Start i :

Trip [—— =

2% g g,
12207 " 6% BI% O T9% 309 - 61% L B1%
T gpE 0 3E9 355 138 279 275

1.Harmon. 2 Harman

204 & -42 6" 1,50 A -138 A 12 A& 20 A 10 &
1,00 & -1202° -0,50 A& -086 A -0,005 & 1.0 & 0,003 & -
Fig. 6 4, fault record evaluation, example

The current and voltage values of every phase and of the earth path are
'S displayed separately. In addition the date and time of the read-out
process are noted.
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The representation of primary and secondary quantities can be selected.
The reference value for the currents and voltages are the respective
secondary nominal values of the transformers. An identical scale is used
for all currents referenced to the highest occurring secondary current
value (instantaneous value) and for all voltages referenced to the highest
occurring secondary voltage value (instantaneous value).

When time signal is selected as the view, several binary signal traces
(such as general device pickup, general trip) contained in the fault record
can be recorded as event marks.

}E SIGRA 4 - [Time Signals - FROD0D001.CFG: 15,08,/2001 13:16:26.485]
m File Edit Insert ‘iew Options ‘Window Help

== é‘ % 2 ‘ @ ”@% @ e B J Q | 100% '” ﬂ]\[’ml ’\,,J'_J—l !EIDneSigmalperD\aglam j
tinms Measuring Signal Instartaneous  |RMS Mame: Project 1 / Region South / Substation Ny Sul 4.2V ar,000007
1] AMPLESAFALILTY
W Cursor 1 0.0(Mone
W Cursor 2 0.0(Mone
Detta(C2-C1): oo

>Ttig Wave.Cap.
Flag Lost

QIC Ph L1 PU
QIG Ph L2 PU
QIC Ph L3 PU
QI Earth PU
Owercurrent PU
OvercurrentTRIP
== TRIF

1= TRIP

In TRIP

|[E== TRIP

IE= TRIF

IEp TRIF

|IE== DIR. TRIP
|IE= DIR. TRIP
IEp DIR. TRIF
|==DIR. TRIP
I= DIR. TRIP
InDIR. TRIP
DIR OiC PU
DIR QIC TRIP
Relay PICKUP
Relay TRIP

o7 0g

tis  —

ndsry oSO He e 12000 yinna [Sec tonowi oa lF-0 S kb
[F1zar _Bemiart 1 ¢ Daninn Srkh | Sk abinn b § Sokhekabinn 1 ¢ 751576 Ud 2 0]

|Fnr Help, press F1.

digsi616.gif

Fig. 6-31 SIGRA 4 View of time'signals with binary signal traces, example

The two cursors are assigned to the time axis. In the Time Signals view
the cursors are displayed as vertical lines across all the diagrams. In the
case of Locus Diagrams as a crosshair. If you are interested in the exact
value of a signal at a defined instant, assign a cursor to this signal. The
signal name, value and instant are then displayed in the table.
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Fault Recording Data

6.4.2 Saving the

Saving Fault
Recording Data

Comfortable zoom functions support you in analyzing the fault.

You can print out complete fault records or selected diagrams of a vie
The layout can be adapted. The definition of user profiles can be u
to specify the assignment of the signals to the individual diagrams,
labeling, line styles, etc. These are then available permanently and
be used to evaluate different fault records.

Please refer to the SIPROTEC SIGRA 4, Manual /3/ for information-on

using SIGRA 4. %

Fault Recording Data (b
The received fault recording data are not sannatically in the PC.
The fault recording data must therefore b xplicitly.

Proceed as follows:

e Select the fault recording data a File —» Save.

This menu command is not activ
which have not been save

ere are fault recording data

SI™ 4 automatically creates a

since they are saved in a Cikculating buffer in which the oldest records are

overwritten by the m@ ones.

directory in which the fau ing'data are saved.
The fault recording data & inthe device do not have to be deleted

L 4

Q
o
&

L 4
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Control during Operation

6.5 Controlling Device Functions

During operation of the device you have some possibilities of intervention
with which individual functions and indications can be influenced. In
addition to the reset functions of memories and the modification of event
counters already mentioned these include

OO

Q Correction of date and time

4
O Changing over function parameters (setting group chaN@

function)
O Test messages to the SCADA interface during test,0 n
O Changing over the operating mode
Danger!
/ i \ Those carrying out operator action t uitably qualified and

ns. Improper handling
or damage to property.

have a good knowledge of syst
can cause death as well as seri

RS
R
.Q(b
<
O
&

L 4
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Controlling Device Functions

6.5.1 Reading and Setting the Date/Time

updated automatically in case of an external synchronization, for
example DCF77 or GPS, or adjusted manually.

At a device startup a plausible time is usually display. This can be OO

Different time displays can occur at the device until synchronizatiozhas
been carried out and a valid time thus exists:

Time Status In addition to the date and time themselves their statu\aaﬂsplayed.

At regular states in the clock setup the status disp ve the
following form:

Table 6-1 Time status 0
No. Status text

1 |an an a- -
2 | == == -- 82
3 |-- -- ST -
4 |-- -- ST SZ
5 |-- UG ST -
6 |-- UG -- -

The identifier text have the following meaning:

UG | Timeynv After the startup the time was neither set manually

i
n‘\ nor synchronized
In case of synchronization via the system interface
the transmitted time value is identified as "invalid",
cyclic synchronization continues to be carried out

fault At present there is no cyclic synchronization in the
context of the tolerance time (time can jump).

S Summer time The last synchronization time which was received
supplied a summer time bit (Central European
Summer Time)

\ Note:
An error-free state is identified by the texts Number 1 or 2 in accordance

with Table 6-1.
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Display of the Time

336

Different time displays can occur in the device display and at the time

stamp of the indications and measured values. O
No Displayed Year Time Time
Date Time fault invalid
1 | **, %% **x%x 1 15207:15 Year = 1990 Irrelevant
2 | 04.09.1998 |15207:15 *

Yes No
3 104?209.1998 |15207:15 | 1990<Year<2090 Yes e
4 104.09.1998 |15:07:15 No o]
5 | ¥*2*% *x*x% 1 {5207:15 20 Yes
d

No. 1 occurs when the RTC did not supplied a i uring the
startup. In the message buffers the messages the'date 01.01.1990.

e Set the date and time manually. @

No. 2 occurs when the time has b et'but'not synchronized. This can
happen:

— Briefly when the device star x

— When the cyclic synchronjza is interrupted for longer than the set
tolerance time.

e Check the functio c
synchronizatio ‘@

No. 3is displayhe internal clock block supplied a valid value
during the device @ up and the time was neither set manually nor

synchronizegd*
. Seﬂx d date manually or wait until the cyclic synchronization
t.

takK

w4 s the normal state, the time is synchronized cyclically in
cordance with its operating mode.

t connection of the external

@. 5 is displayed when the transmitted time value is identified as

N

invalid" during synchronization via the system interface.
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Controlling Device Functions

Influencing the time

Setting the Date/
Time

The time can be influenced
0 By manual time setting via the integrated operation or via DIGSI® 40

Q By influencing the parameters for the clock setup. 0

Setting is possible at any time both in the "Internal” mode as well as at
"Pulse BE". The connected time jump is displayed with the operatignal
indications Fault Clock ON and Fault Clock OFF. In case of Pulse BE
the indication Fault Clock OFF is displayed as soon as dge has
arrived after a time adjustment.

In order to avoid time jumps manual adjustment is pted if the
synchronization is marked as faulty in the case of'ot odes. At IRIG-
B adjustment of the year is possible at any tim anied by the

indications Fault Clock ON and Fault ClockeOFF.

The date and time can be adjusted relativ :59:59) via the "Diff.-
time" input field. This input possibility sh not be confused with the
parameter Offset (see Chapter 5) th the synchronization time
of the radio clock receiver.

Please note that the intern y runs for a maximum of one day if

the supply voltage fails. If ly voltage fails for a longer period, the
date and time have to be

L 4

>
N
N

Q
o
&

L 4
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From the
Device
Front

338

¢ Inthe MAIN MENU select the Settings menu item and change to the
SETUP/EXTRAS submenu.

=T
| f{ﬁ[l
Lh°

e There select the Date/Time menu item and change to the DATE/
TIME menu.

SETUP/EXTRAS 01/06

v |[EDate / Time —> 1 > géTE/TIME
lock > 2 atus:
Glock Setup B12.08.1998

Diff.—time: ey -=..

Fig. 6-32 Operating menu for manual setting of the date and @

e Use the paging keys to select the date/time or rential time and
confirm with ENTER.

e Enter the password for parameter changes:
e Overwrite the previous setting in the text b ith a blinking text
insertion cursor. Be sure to write t tr ectly.

e Confirm with ENTER.

lerance time when there is a
fault in the time signal

In order to change the Time 01@

e Setup/Extras submen

e Inthe SETUP/E s enu select the Clock Setup menu item
and change to CK SETUP menu.

e Overwrite theN t under Offset or overwrite the time delay for
r failure of the time synchronization and the source

the indicatio
of the time ization under Error Time.
e Confirm/with ER.
L 2

e / Time — 1 » ||CLOCK SETUP 01/03

Fig. 6-33 Operating menu for the date and time setup
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Controlling Device Functions

From PC ] Proceed as follows in order to enter the date and time manually:
with L .
DIGSI® 4 (=5 e Open the device in the Online mode.

e Click Device — Set Date and Time.

J- DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 ¥ar/751636 ¥04.23.01
File Edit Insert | Device Yiew Options Arrange  Help

H S| & B DIGS->Device e+l | | i [jin | w2
Swbch OnlinefOFfline :ation 1 / 753636 Y¥4.2 Yar/ 751636 ¥04.23.01

Test Mode ion
Black Data Transmissian pphic Padlk Records ¢
Reset LEDs

Reset
[#-=4 Oscilor  Resume
A Test

Resource Metet.., Cerl+D
©Operational Stakus..,  Chrl+l

9
<
Y

digsi617.gif

Fig. 6-34 DIGSI® 4 Setting the time, example

Set clock & date in device

™ Use PC time/date

Manual

D ate:

digsi618.gif

Fig. 6-35 * 4 Setting the date & time in the device

@displayed in the Set clock & date in device dialog box
rrespond to the current date and the current time. The day of the week
I

&tomatically calculated from the date and cannot be changed.

nter the new values for the date and time. Be sure to write the entry
correctly.

e Confirm by clicking OK.

%\Q The set values are transferred to the device.
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Time Offset /
Tolerance Time

Proceed as follows to change the time offset or tolerance time if the
clock signal is faulty:

e Double-click Settings and double-click in the function selection on
Time Synchronisation.

J‘ DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/ 751636 ¥04.23.01

File Edit Insert Dewvice View Options Arrange Help
FEIEEE T | i | w2 S

E Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/751636 ¥Y04.23.01

= Orline
5.2

| Select Function

[tl Device Configuration
#Masking 110 {Configuration Matrix)

) Control. T D Al Display
+|- &2 Annunciation T Conitral Display
(134 Measurement Ejcre
=4 Oscilographic Records @Power System Data 1
Test
a Tes A%, Setting Group A
&%Oscwl\ographlc Fault Records
‘General Device Settings
j Serial Ports
ZarPasswords
<be-Language
digsi619.gif @

Fig. 6-36 DIGSI® 4 Selection of time synchronization

Time Synchronization & Time Format

Source of time synchronization:

Intemal Clack.
e k.
Prafibus-FrS

Synch.Box
External Impulze via Binary lnput

Pulze via binary input:

I Mot configure: l

4 Time synchronization and time format

Change the "Fault indication after” in the Monitoring section and the
ime offset in the Offset to time signal input box.
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6.5.2 Settings Group Change Option of the Functional Settings

function-specific groups. You can change these over during operation.
The changeover possibility is set during the configuration.

Up to four different setting groups A to D can be set for the protect‘i®O

. . <
From the ¢ Inthe MAIN MENU select the Settings menu item an ange to the
Device SETTINGS submenu.

Front e There select the Change Group menu item andN the
CHANGE GROUP menu.
The currently active settings group is displayedit )
e Select CHANGE to and confirm with ENQ
e Enter the password for individual par t nd use the paging
keys to select the new group.
e Ifyou select Via Binary Input, th angeover is controlled via
binary inputs provided corregpondi figurations and wiring exist.
changeover can be controlled
70-5-103).

=
| {‘P[I
Lhe®

e If you select Via Protocol, th
via the system interfac

CHANGE GROUP i 01

0301 ACTIV
Gro

030 GE to 02 ENTER
Group A

:- A ________ -; v A
: ROUpP 3 | ENTER
roup
0\' roup D :
|
|
|

1 Binary input
Via Protocol

O tAre you sure?

|
i ves | No

Lo e e e e e e e e - — 4

@ Fig. 6-38 Changeover of settings groups
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From PC ) e Open the device in the Online mode.
VI:\)IIIg]SI® 4 ==\ e Double-click Settings and double-click in the function selection on

Change Group.

f. DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 ¥ar/751636 ¥04.23.01

File Edit Insert Dewice Yiew Options Arrange Help

H2f2RgliR T &%

i1 | K2

E Project 1 / Region South f Substation NY / Substation 1 f 783636 ¥4.2 ¥ar/ 751636 ¥04.23.01

| Select function

Erﬂ Device Configuration
#Maskjng I} (Configuration Matrixz)

1 T Defaul Display
LB Annunciation Tl control Display
-39 Measurement SEcrc
[H-=# Oscilographic Records E@Puwsr System Data 1
(Z, Test @

ESEtt\ng Group &
ﬁSEtt\ng Group B

ﬁSEtt\ng Group
ﬁSEtt\ng Group D
B rharg= roup |
&%Os:i\lugraphic Faul Records
@General Device Settings
@T\me Synchronization
? Serial Ports
Pt Passwords
abe. | anguage
-

Fig. 6-39 DIGSI® 4 Selecting the settings group change option

digsi621.gif

Change Group
Setting Groups |

Customize:

I o, I Walue
0302 |Change to Another Settin Group & -

Binary Input
Group &

Apply | DIGS| -» Device | Cancel | Help |

Figl 6-40 DIGSI® 4Settings group change option

The settings group currently active is displayed.

¢ Inthe Value box use the drop-down list box to select the Group or
Binary Input or Protocol and click on the DIGSI -> Device command
button.

o Enter the password for individual parameters and confirm it with OK.
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Controlling Device Functions

6.5.3 Influencing Information on the System Interface during Testing
Operation

If the device is connected to a centralized control or storage system, yeu
can influence the information which is transmitted to the control center.

Some of the protocols offered allow the transfer of all the indications)and
measured values to the control center when the device isgbeing tested
locally. In order to identify this special operating state the in@ication
cause Test mode is assigned to the information.

If you set the transmission block, no indications dre transmitted via the
system interface during the test. (For a PROFIBUS EMS connection
indications will transmitted with the status bit set.)

Data transmission block can be accomplished bBy,eontrolling binary
inputs, by using the operating panel on the device, or with a PC and
DIGSI via the operator interface.

From the
Device
Front

¢ Inthe MAIN MENU select the,Test /ADfagnose menu item and
change to the TEST/DIAGNOSJTICS submenu.

=
| iﬁ[l
Lhe

e There select the Test Enable menu item and change to the TEST
ENABLE menu.

TEST/DIAGNOSTICS 02/06

4 .Device Reset =1t » || TEST ENABLE

]
TestWEnable — ||>Test mode [ |
OFF

Fig. 6-41 fOperating menu for test mode on the front panel

e Sglect Test mode and confirm with ENTER.

*» Enterthe password for testing and diagnostics and confirm it with
ENTER.

e, _In the subsequent window select ON or OFF and confirm the
confirmation query.

If the mode was changed, the indication Change OK is displayed briefly
in the footer.

The state OFF is preset for test operation.

In the ON setting Test mode is transferred as the indication cause for
IEC 60870-5-103 compatible indications.
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e Set the transmission block similarly to the described procedure.

TEST/DIAGNOSTICS 03/06

Y. R | e | B
03 >DataStop [ |
OFF

Fig. 6-42 Operating menu for setting the transmission block (simplifi%

The ON state means that no messages and measured va\|f

transferred.

From PC @ e Carry out selection via Device — Test Mode orBlock Data
with Transmission.

(===\
DIGSI® 4

£ DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/ 751636 ¥04.23.01

Fille Edit Insett | Device Yiew Options Arrange  Help
| & | % B DIeal->Devics Chri+L | : | WA i | w2

FIR SRR Switch Onine/Offline -ation 1 / 751636 ¥4.2 ¥ar/ 751636 ¥04.23.01
8- Ej Online Test Mode

ion

et 8 Block Data Transmission nfiguration
F L2 R =y = 1O {Canfiguration Matrix)
o
N Cantrg isplay
--Qé Annuni Reset Jsplay
29 Measui Resume
[-=4 Oscillag
@ Test Resource Meter... Ctrl+0r stem Data 1
Operational Status...  Ctrl+D roup A
roup B
Set Date and Time. ..

ﬁSett\ng G:ZE‘; g @
B Change Group |
aaoxi\lographic Fault Records
@General Device Settings
@Time Synchronization
5 Serial Parts \
ZurPasswords
abc.| anguage
digsi623.gif
Fig. 6-43 DIGSI® 4 Setting transr@ssiz@ng
Activ %e test mode or of the transmission blocking is identified by
a check k before the command.
li n Test Mode or Block Data Transmission in order to activate
r de-activate the function, depending the current state.

Enter the password for testing and diagnostics and confirm it with

\ OK.
[ ) Q / Note:
l After you have completed the tests set all the activated blockings
back to OFF!

344 SIPROTEC 4 System Description
E50417-H1176-C151-A8

L 4

L 4



Controlling Device Functions

6.5.4 Changing Over the Operating Mode

O

In case of tests and plant revision it is possible to change the oper
mode of a device in order to carry out such work with a minimum effect

on the operation. This applies in particular for differential protection
devices.

The function is notimplemented in all the devices. Therefore please?efer

to the device manual for further details. \%
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6.5.5 Configuring an Operator Level to Function Keys

operating tree of SIPROTEC 4 devices to function keys. When you press
the function key on the device, it jumps to the configured operator level
directly.

DIGSI 4 offers the option to configure operator levels of the device OO

To configure an operator level to a function key, proceed as follows: L 4

e Select Options — Set function keys from the menu of th
configuration matrix. You reach the Set function keys“dial oX.

\}‘D

Set function keys

IFunction ey 1 j

- Main Meru
- [ Annunciation

(-] Settings
(- [ Test/Diagnasis
i

[«

digsi633.gif

Fig. 6-44 Set functior

e Selectthe func hich you would like to set from the drop-down

list box.

If this functi as already been configured an operator level, it
will be in@ a check in the relevant select box of the operating
tree,

e Clic Nesired operator level in the displayed operating tree. Note
operator levels Default Display, Control Display and Start-up
lay“are not offered.

. é

l \ e function key has already been configured single indications (see
Chapter 5.5.4), you will receive an indication accordingly.
e Click OK to save the configuration.

A configuration already present in the device matrix is deleted.
S .
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Circuit Breaker Test Function

6.6 Circuit Breaker Test Function

The possibility of testing circuit breakers is provided in particular for
protection devices without integrated control. In case of protection
devices which can output single-pole tripping commands the circuit
breaker test is also designed for individual testing of the switching4ole.

You can carry out a test of the trip circuits and circuit bregakegs, during
operation by carrying out a TRIP and CLOSE circuit'operation via the
device.

Prerequisite is that the corresponding test commands are configured to
the command relays during the configuration. Itéis passible to check the
circuit breaker poles individually provided that the device is capable of

single-pole tripping, the circuit breaker is capable,ef single-pole tripping
and the wiring and configuration has beenlimplemented correspondingly.

A maximum of four test programs aregavailable.

One- and three-pole TRIP/CLOSE testgycles can be triggered for the
circuit breaker. In the case threespole tripping only the test program No.
4 applies.

Table 6-2 Circuit breakeptest programs

Serial Test(programs Operational indications
No.

1 1-pole TRIR/CLOSE-cycle phase L1 CB1-TEST TRIP
command - Only L1

2 1-pole TRIP/CLOSE-cycle phase L2 | CB1-TEST TRIP
command - Only L2

3 4=pole TRIP/CLOSE-cycle phase L3 | CB1-TEST TRIP
command - Only L3

4 3-pole TRIP/CLOSE-cycle CB1-TEST TRIP
command L123

Associated close command CB1-TEST CLOSE
command

If the circuit breaker auxiliary contacts pass the position of the switch via
binary inputs to the device, the test cycle can only be initiated when the
circuit breaker is in closed position.

A further prerequisite for test initiation is that no protection function in the
device has picked up and that the circuit breaker is ready.

The device indicates the respective status of the test sequence by
corresponding indications in the display or on the PC screen. If the device
refuses to run the test or aborts it, one of the test preconditions for the
execution of the test cycle is not fulfilled. The reason for the refusal or for
aborting is indicated in the device display or on the PC screen.
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CB-TEST running Circuit breaker test running Q

CB-TSTstop FLT. Circuit breaker test cannot be started since
there is a system fault

CB-TSTstop OPEN Circuit breaker test cannot be started since the

circuit breaker is not closed s
CB-TSTstop NOT  Circuit breaker test cannot be started si e
circuit breaker is not ready
CB-TSTstop CLOS Circuit breaker test has been terminate
because the circuit breaker is still ¢ (prior
to circuit breaker test reclosur
CB-TST .OK. Circuit breaker test has be ompleted

successfully

The following diagram shows the test %principle:

oFF —I

ON ! [
\
|

\ \
T TRIPCO N™, USE TEST
Fig. 6-45 TRIP-CLCQZyde

T CLS. CMD MAX., t
DANGER! a
’ . -
The su nitiation of a test cycle can cause the circuit

breaker, to se!

O

Q>®

\J

348 SIPROTEC 4 System Description
E50417-H1176-C151-A8



Circuit Breaker Test Function

From the = ¢ Inthe MAIN MENU select the Test / Diagnose menu item and
Device i change to the TEST / DIAGNOSE submenu.
Front EE

e There select the CB Test menu item, change to the CB TEST m
in order to select the test program and confirm with ENTER.

¢ Enter the password for test and diagnostics, confirm with ENT
and respond to the confirmation query Breaker closed? with Yes and
ENTER if the circuit breaker is closed. ¢

When circuit breaker auxiliary contacts are connect @igured,
the device refuses the test cycle, if the auxiliary co ignal a circuit
breaker which is not closed, even if the operator con the opposite.

Only if the auxiliary contacts are not configured, go device respond
to the confirmation by the operator.

Settings

DIAGNOSIS 07/07

IEMENS internal

CB TEST

ENTER

CB1tst L1

% Fig. 6-46 Circuit breaker trip test cycle at the operator control panel of the

device

SIPROTEC 4 System Description 349
E50417-H1176-C151-A8



Control during Operation

From PC Open the device in the Online mode.
with

DIGSI® 4

[_] .
(=) .

Double-click Settings and double-click in the function selection on
Circuit Breaker Test.

4 DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 754522 ¥4.1/75A522 ¥04.10.08

File Edit Insert Device View Options Arrange Help
FEIEELE R R i b | w2

Ig Project 1 / Region South / Substation NY / Substation 1 / 75A522 ¥4.1/7SA522 ¥04.10.08
=D

Select Function

) Hardware Test

2 Generate Indications
3, Test wave Form

Online

7 Settings
F-E2 Annunciation

3 Measurementt
=4 Oscillographic Recards

i 8] Control
Test

digsi627.gif

Fig. 6-47 DIGSI® 4 Selection of circuit breaker test

Circuit breaker test [ %]

Circuit breaker test

Cloze |

digsi628.gif

Fig. 6-48 DIGSI® breaker test, example

Circuit breaker test dialog box on the test
the password for test and diagnostics and confirm

of the test with command feedbacks and indications is
the Spontaneous Annunciation window.

J DIGSI - Spontaneous Annunciation - 15/08/2001 - Project 1/
File Edit Paste Device View Options Arrang o

Date and time Initiator Cause Add Cause
16.08.2001 135515593 Spontaneous
16.02.2001 135716231 Command lssued=DIGS]  Control Issued
19.08.2000 135716234 Com.|ssued=autoLocal  Spontaneous
16.08.2001 13:5716.234 Com lssued=Autolocal  Spontaneaus
16.02.2001 135716334 Comlssued=Autolocal  Spontaneous
19.08.2001 135716434 Com.|ssued=autoLocal  Spontaneous
16.08.2001 135716534 Command |ssued=DIGS]  Feedback Positive
16.08.2001 135716638 Command lssued=DIGS]  Command Execution End
7329 CE1-TEST CLOSE commitand OFF 16.02.2001 125716634 Comlssued=Autolocal  Spontaneous
7350 CB-TEST was succesful [ulj] 16.08.2001 135716534 Com lssued=Autolocal  Spontaneaus
7345 CE-TEST is in progress OFF 16.08.2001 135716534 Com lssued=Autolocal  Spontaneous
4 |
digsi

ig™6-49 DIGSI® 4Circuit breaker test spontaneous annunciation, example
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Control of Switchgear

6.7 Control of Switchgear

SIPROTEC devices contain control functions for processing 0
O Unsynchronized switching commands for the operation of circuit
breakers, disconnectors and ground electrodes .

Q Step commands for increasing and decreasing transfcr%rLTC steps
and

Q Setpoint commands with configurable time setti \
gh’

trolling
Petersen coils.

Safety mechanisms in the command sequence at a command
can only be released after a thorough check gf pr criteria has been

successfully concluded (interlocking chec

Switchgear of your plant can be switche@on and off by means of the
operator control panel of the device i GSI® 4.

During the configuration processieon e binary inputs and outputs
of your device correspondingly a e DIGSI® 4 CFC to define the
interlock conditions of your

If an auxiliary contact pai off) is available on a switching device
and if you have taken thisgnt ideration while configuring the device,
you can monitor these switch position feedbacks for plausibility.

ition indication from a switch, the device is

If there is no ON or
displayed a H he switching operations are blocked in the

interlocked g mode.
Switching xns are carried out via:
Q Local n using the integrated operator control panel,

2 eratign via the operator interface with DIGSI® 4,
N nputs,
&mote control using the system interface.

Ohe switching priority is configured by means of the switching authority.

Q>®
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6.7.1

352

In the case of interlocked switching the observance of all the

configured interlocking conditions is checked before a switching

operation is carried out. If a condition is not fulfilled, the command is O
refused and a corresponding operating fault message is issued. 0

Predefined interlocks are implemented device-specifically in the device.
These can be adapted project-specifically during the configuration.

The following tests can be activated or de-activated for a switching &
device:

O Switching authority, \%
O Bay interlocking (for example via CFC),

O Station interlocking (at communication with a control €e @ ,

a

Double operation locking (interlocking against parallel\switching

operations),
O Protection Blocking (blocking of switching r@s by protective
functions),

O Device position monitoring (Setpoi omparison).

Control by Means of a Higher-level N' System

If your SIPROTEC® device \ted in a control system for example
the SICAM SAS stati r tem, it can be controlled from there by
means of the SICA C rator control and monitoring system.

The device has an,i ace which is used for the connection to higher-
level control cenN e interfaces the device can receive
standardized c essages and pass them to the affected
switching devi ags, or trigger logic tests configured via CFC

such as int k ditions or switching sequences.
Depenﬁi device you can communicate via PROFIBUS, directly

SIPROTEC 4 System Description
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Control of Switchgear

6.7.2 Displaying the Switch Position and Switching

From the
Device
Front

=R
[ {b[l
[he

Devices with graphical display enable the user to read out the current
switching device positions in the default and control display. You can
intervene to control the process by means on the control display, the ON/
OFF switch and keyswitches at the operator control panel.

Proceed as follows:

e Press CTRL and use the paging keys to navigate in the control display
to the switching device which you want to switch.

e Press the ON or OFF switch in order to select the switching direction.
The switch symbol in the control display flashestin thesarget setting.
e Confirm the switching operation with ENTER.

e Confirm the confirmation query with ENTERwer abort with ESC. If you
do not confirm within a minute, the setpaint flashing returns to the
actual state.

If the switching command ceuld beyexecuted, the switching device is
displayed in the new actual state andithe indication End of command at
the lower display edge. The indication FB reached is displayed briefly
before the final indicationfin theyease of switching commands with a
feedback.

If the switching command issrefused because an interlocking condition is
not met, then aft operatiop’response appears in the display indicating the
reason for the rejection.

e Confirm'this operating response with ENTER.

You can read gut the switch positions via display menus and initiate
switching gperations in the case of all devices (with 4-line or graphical
display).

e In'the MAIN MENU select the Control menu item and change to the
C€ONTROL submenu.

s “There select the Breaker/Switch menu item and change to the
BREAKER SWITCH menu.

MAIN MENU 03/04

v .>M§asureme”t »' [[CONTROL 01/03

EBrﬁ:aker‘/Switch
—>

—
TATITTrTITT

Fig. 6-50 Operating menu for selecting the control of switchgear in the display
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e There select the Display menu item and change to the DISPLAY

menu. The switch positions of the planned switching devices are
displayed.
BREAKER/SWITCH 01/04 O
¥ ||Bpispla - 1 > B%Splay
Contro —> 2 [ rS
BREAKER OoP

Fig. 6-51 Operating menu for displaying switch positions in the y

example @
Proceed as follows if you want to control a switchin%.
e Select the Control menu item and change to ROL menu.
The actual state of the switch positions of the planned switching
device is displayed.

e Use the paging keys to select the itc@ice and confirm with
ENTER.

¢ Enter the password for interl itching and confirm it with
ENTER.

The enable for further state ch{&nams active until you close the

BREAKER/SWITCH menu.

v » ([CONTROL 01/03
Breaker [ |
CLOS

Disc.Swit.
L 4
ing the switching devices in the display, example

@

l e switching mode is NON-INTERLOCKED, all switching operations

possible. You require the password for non-interlocked switching
o this purpose.

e Various options are offered depending on the operating and
command type of the selected switching object. Select the switching
direction and confirm with ENTER.

L 4

E Confirm the confirmation query with Yes and ENTER.

354 SIPROTEC 4 System Description
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PS . _____ QPEN  OWMEN

CONTR —-----= 1703
____I= OJ)Ien - O

Fig. 6-53 Selection window for the switch operation in the display — example

not exist or an interlocking condition is not met, then an jon
response appears in the display. The response indic e control
command was not accepted.

e Confirm this operating response with ENTER. @

If the switching command is refused because switching authority dges
‘D%

From PC D e Open the device in the Online mode

with . , . .
DIGSI® 4 (=== e Double-click Control and double- inthe function selection on
Breaker/Switches.
J+ DIGSI - Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 ¥ar/ 75636 ¥04.23.01 [_[=]x]
File Edt Insert Device Yisw Options Arrange Help N
FEIEEELEOI T I T =
[ Project 1 / Region South / Substation NY / Substation 1 / 751636 ¥4.2 Yar/75J636 ¥04.23.01 =]
E- k] Online Select function ) N
g Settings Wlci=cker | Switches v
i cantral [, Tagging
[#-&2 Annunciation
[ Measurement
=4 Oscillographic Records
et
digsi625.gif

Fig. 6-54 DIGSI® 4 Controlling, selegtingthe devices

T

equire the REMOTE switching authority in order to carry out
itching operations via DIGSI® 4. The switching authority is transferred
O) DIGSI® 4 when you call up the Control function.

are possible. You require the password for non-interlocked switching

@ If the switching mode is NON-INTERLOCKED, all switching operations
to this purpose.

Danger!

Non-interlocked switching requires a correspondingly high
qualification and exact knowledge of the plant conditions. Illegal
switching operations can cause death or serious injuries and
damage to property.

SIPROTEC 4 System Description 355
E50417-H1176-C151-A8



Control during Operation

Device E
Device:
Mame Status Scheduled IB | TB | SU| DB | MY
Eath Switch CLOSE oM | off I\ L I\
Disconnect Switch OPEM [o]] OFF -l ir
Breaker OPEN O ofF I ir i

™ Morvinterlocked switching

Cloze

digsi626.gif

Fig. 6-55 DIGSI® 4 Controlling

The Device dialog box shows th al

If the columns input block (IB), transmiss

and chatter blocking (CB) are sk
hin

or the switching state of the svﬁ
e Click on the Scheduled% n the OFF or OFF command button

in order to specify the s osition and respond to the

lock (TB), substitution (SU),
e respective function is active
vice was substituted.

confirmation que
e Enterthe pas rinterlocked switching and confirm it with OK.
The enable for N ges in state remains in force until the Device

fur
dialog box is cl% e switching mode is changed.

If the switching command was transmitted successfully the display of the
actual I dated in the Device dialog box.

\
O
¥

L 4
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6.7.3 Manual Overwriting

From the
Device
Front

\
O
¥

L 4

=

o <[]

respective switch has to be operated nevertheless, it is possible to
specify the current switch position by manual overwriting. The
overwritten switch position continues to be used in the device, for
example is taken into consideration in the interlock conditions. &

If a switch position feedback fails, switch operation is blocked. If thoO

Manual overwriting is only possible if the input block is the
switching device (see Chapter 6.7.4).

Proceed as follows: @

¢ Inthe MAIN MENU select the Control menu i and change to the
CONTROL submenu.

e There select the Breaker/Switch m itemyand change to the
BREAKER SWITCH menu.
e Select the Man. Overwrite @d change to the MAN.

OVERWRITE menu.

The actual state of each s vice is displayed.

ing state is to be overwritten

e Page to the switch wh S
manually and confir ith"ENTER.
e Enter the passwo
with ENTER.

-interlocked switching and confirm it

ITCH 03/04
v - MAN. OVERWRITE 01/03
BREAKER [ |
OPEN
. Disc.Swit.

@ Manual overwriting of the switching devices in the display
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¢ Select the switching state CLOSE or OPEN and confirm with ENTER.

MAN. Or=~---1 01/03 O
—————— L . a OPeN|| - ( )
------ | | l

>52Bre-----+ OPEN

Fig. 6-57 Selection window for manually substituting a switch positioninthe 4
display

e Respond to the confirmation query with Yes and ENTIE\
A corresponding indication is displayed if manual overwritin t
allowed, for example because the input block is not set.

e Acknowledge the indication with ENTER.

<

From PC DI For safety reasons manual overwritin nl wed directly locally by
with == using the operator control panel of the but not via DIGSI® 4.
DIGSI® 4

6.7.4 Set Status K
esting it can be useful to briefly remove the
coupling between,th itching device and the device or between the
device and the central device without having to disconnect the
connection physi . Such a separation can be necessary for example
when a switch feedback does not function correctly. This

function ca c d out by means of Set status. The status of a
switchigg device is identified by a character.

Q T Devicayis tagged (manually overwritten)

a &ocked set, signal input decoupled

@ ed, transmission to the central device blocked
atter block active due to frequent indication changes

@O Output block active, i.e. the command output is decoupled

® a - None of the specified limitations applies.

Note:

I

During commissioni

(]

l & The input block only acts on the inputs of the device.
Do not set an input block for manually overwritten indications which were
created by CFC configuration. In these indications the input block does
not lead to the plant being decoupled.
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From the ¢ Inthe MAIN MENU select the Control menu item and change to the

-3
Device i CONTROL submenu.
Front =00 . .
e There select the Breaker/Switch menu item and change to the
BREAKER SWITCH menu. O
e There select the Set status menu item and change to the SET
STATUS menu.
e Scrollin the | (input block) or in the O (output block) column of fhe
switch whose status you wish to change and confir ith ENTER.
¢ Enter the password for non-interlocked switchi n nfirm it
with ENTER.
BREAKER/SWITCH 04/04
v DisPlay
Control
> 2 >

Fig. 6-58 Operating menu for setting the status in theq&
e Select the status rm with ENTER.
e Respond t 0 ation query with Yes and ENTER.

[ ) Note:

l The 2nd

fors

%ve example shows that the switch position of the circuit breaker

s been manually corrected T after the input block | has been set,
ning that the message input has been decoupled from the plant. In
ddition the output block O is active meaning that the command output
@ as been decoupled from the plant. No limitations are set for the

is reserved for setting the input block I, the 5th column
output block A. Columns 1, 3 and 4 can only be read out.

disconnector Q1 and ground switch Q8.

Fro For safety reasons a status change is only allowed directly locally by
with using the operator control panel of the device, but not via DIGSI® 4.
DIGSI® 4

L 4
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6.7.5 Interlockings

etc. are subject to specific interlock conditions. These can be read out at
the device but not modified.

The devices such as circuit breakers, disconnectors, ground electrodes, OO

The configured interlock reasons are indicated by a character for each
switching device.

e L Check for switching authority;

L 4
e S Object subject to plant interlocks (commands enterc@e
sent to the control center);
o Check zone interlocking,
Check switch position (check actual = setpoiQ
o Blocking by picked-up protection elements;
e — Non-interlocked.
Proceed as follows: @

.
W T N

From the E—

Device = .

Front o offl e Inthe MAIN MENU select the enu item and change to the
CONTROL submenu.

e There selectthe Interlock Nand change to the INTERLOCK
menu.
CONTROL 03/05
v ||grageing N INTERLOCK  01/083

ﬁ52Br‘eaker‘ L(—|Z|P B
52Breaker Ll +|Z

L 4 \O ‘Ezgrgaker L —
Fig. 6-59 Reading out the int&&devices in the display, example

O
Q>®

L 4
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From PC
with ]

DIGSI® 4

6.7.6 Tagging

From the =
Device : o
Front LU

From PC
DIGSI®4

Proceed as follows:
e Open the device in the Online mode.

e Double-click Settings and double-click in the function selection gh
Masking 1/0O.

¢ Select the switching device and open the Object properties dialog
box via the Object properties context menu.

Active test conditions for interlocked switching are identified by a check
mark.

Password input is not required.

In order to identify unusual operational statuses in your plant you can set
taggings, for example grounded. Thesetaggings can, for example, be
included as additional operatingconditians;ifi interlock checks. Taggings
are configured like devices.

¢ Inthe MAIN MENU selegct the,Control menu item and change to the
CONTROL submenu.

e There select the Tagging menu item and change to the TAGGING
menu.

e Select Display\or Sets

Set —>

Fig. 6460 Displaying settings in the display

For safety reasons tagging is only allowed directly locally by using the
operator control panel of the device, but not via DIGSI® 4.
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6.7.7 Switching Authority

may be triggered, for example REMOTE via a control center or DIGSI® 4
or LOCAL via the operator control panel of the device.

The switching authority determines from where a switching command OO

From the = In the case of devices with graphical display the switching authotity is

Device E ;E.”DD specified by the upper of the two keyswitches.

Front When the keyswitch is in a horizontal position (Local) IocaNe
activated. In a vertical position (Remote) remote control j d.
Proceed as follows in the case of devices with 4-line displa without
keyswitch:
¢ Inthe MAIN MENU select the Control menu change to the

CONTROL submenu.
e There select the Control Auth. menu it ange to the
CONTROL AUTH. menu.
Enter the password for non-interloc

with ENTER.
with ENTER.

Select Remote or LOCAL am
Confirm the operating response with ENTER.

CONTROL 04/05 (D
¥ || 2oiooi oo
Interlock
BControl Auth. —> CONTROL AUTH.

witching and confirm it

Switch Auth. > Local

o ||------ , 3 'Remote| Eigr
< ) v | o ' '
Switet - -~~~ " lLocall
Fig. 6-61 Opera@the switching authority (example at non-interlocked switching mode)

362 SIPROTEC 4 System Description
E50417-H1176-C151-A8



Control of Switchgear

From PC
with

(F====\
DIGSI® 4

For safety reasons the switching authority can only be changed directly
locally via the operator control panel of the device, but not via DIGSI® 4,

In order to switch from DIGSI® 4
O The switching authority at the device has to be set to REMOTE ‘or

Q The check condition of the switching authority has to be inactive at
remote control.

The switching authority is not transferred to DIGSI® 4 untilthe moment in
which the Control function is called up.

6.7.8 Switching Mode

If you have to switch non-interlocked, for example during commissioning,
you can change the switching mode during,operation.

A\

Danger!

Non-interlocked switchingedquikes a correspondingly high
gualification and exact knowledge of the plant conditions. lllegal
switching operations cah cause death or serious injuries and
damage to property.

From the
Device
Front

=
| {‘P[I
Lhe®

In the case ofideyices with graphical display the switching mode is
specified by‘the lower of the two keyswitches. When the keyswitch is in
a horizontalposition (Interlocking OFF) non-interlocked switching is
allowed. (In @'vestical position only interlocked switching is allowed.

Procged asfallows in the case of devices with 4-line display and without
keyswitch:

o In‘the MAIN MENU select the Control menu item and change to the
CONTROL submenu.

e WThere select the Switch mode menu item and change to the SWITCH
MODE menu. The current setting is displayed.

¢ Enter the password for non-interlocked switching and confirm it
with ENTER.

e Select INTERLOCKED or NON-INTERLOCKED and confirm with
ENTER.

e Confirm the confirmation query with ENTER.
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Fig. 6-62 Operating menu for the switch mode in the display

From PC
with
DIGSI® 4

364

CONTROL 05/05 O
v ____________________

Control Auth. SWITCH MODE
B 4 S e
SwMod Local

PW Unlock Control

ENTER

A
v

O

e Double-click Control and doub the function selection on

Breaker/Switches. x
¢ In the dialog box select thedNon-interlocked switching option and

confirm with OK if you w, 0 'switch without any further test.
e De-activate the Inte itching option and confirm with OK, if
s a

@ e Open the device in the Online mod
=2

the switching cond 0 be subject to the configured interlock

conditions.

e Enter the pas on-interlocked switching and confirm it
with OK.

The enable f switching operations remains active until you close

the Dexice dial ox or have changed the switching mode.

Q
o
&

L 4
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6.7.9 Control Indications

Table 6-3

In the course of system control the device outputs indications which
document the course, for example the end of a command or the reasons
for a refusal. Table 6-3 explains these indications and their causes
together with further indications on controlling device functions.

Possible control messages

Indication text

Indication cause

System Error

Interruption by system error

Man. Overwrite OK

Manual overwrite carried out

Man. Overwrite Fail

Manual overwrite cannot be carried out

Control Abort OK

Command interruption carried out correctly

Control Abort Fail

Process cannot be interrupted because no command has’been issued or the
command runs in a different switching directiomagor interruption is not planned or
configured

Control Executed

Command was executed and ended cofreetly

Control Failed

Refusal because the command number orithesource of cause is not permitted

Interlocked

Refusal because the communication‘interface was blocked or the command object
is blocked by a protective function

Switchgr. Interlocked

Refusal because the commandyis subject to field interlocking

Switch in Position

Refusal because the current’Switchiposition = command direction

Setting Error

Refusal because of ajparameter fault, such as unknown command type

Not Authorized

Command from LOCAL sefused because the command object is subject to
switching authorityWwhich is set to REMOTE

Control Expired

Refusal because command is too old (expiry monitoring)

No Control Device

Information address,is not configured as a command output

Config. Error

Refusal becauseé no'binary output is assigned to this object or the configured binary
output do€s nogexist in the device

Control Blocked

Refusal,because an output block is set

System Overload?

Refusal be€ause a binary output to be controlled is already active (e.g. common
contactyelay by another command)

SW: 1 to n error?

Refusallbecause another binary output is already controlled

System Overload

No more free timers available

Upper Sett. Limit

For transformer LTC step commands, highest level already reached

Lower Seftikimit

For transformer LTC step commands, lowest level already reached

Executing Contrel

New command is refused because a command is already executing

Command Timeout

Feedback indication missing

Binarylnp-ighored

Input block set

Chatter active

Chatter block is active

Settinglactive

Refusal because parameter loading process is running

Status Change OK

Status command executed

Status Change Fail

Status command cannot be executed

Change OK

Tagging executed

SIPROTEC 4 System Description
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Table 6-3 Possible control messages

Indication text Indication cause
Change Failed Tagging cannot be executed O
Checking Interlock Command is sent to the central unit to check system interlocking ‘ )
Settings are OK Parameter change was correctly accepted

Time Limit Expired Parameter change was interrupted because time expired

Terminated-Pickup  |Parameter change interrupted because a fault became active during parameter ¢
configuration

Restore Parameters |As a reaction to a fault recognized during parameter configuration thellast acti
parameter set is activated again

Please Wait... Initiated process running and requires some more time

Checking Settings The changed parameters are checked before acceptance

Swagr. Feedback OK |Feedback: destination reached

Swagr. Feedback Fail |Feedback: destination not reached
Change Rejected Parameter change was rejected (e.g. because time expi or abnormal

occurrence during parameter configuration)
Control OK Positive conclusion indication for commands
Value Incorrect Plausibility error in command

. X
>
N
&

L 4

Q
o
&

L 4

366 SIPROTEC 4 System Description
E50417-H1176-C151-A8



Communication
2 4

This chapter explains the most important terms anddbe %ocedure
for configuring the communication connections betwe

SIPROTEC® device, DIGSI® 4 and control center

Contents 7.1 General 368
7.2  Establishing a Connection via Plu 372
7.3  Establishing a Connection 374
7.4  Initializing a SIPROTEC 4 D 376
7.5  Transmitting the Paramet 378
7.6 Direct Connection in ce with IEC 60870-5 380
7.7  Central / Remote 385
PROFIBUS F 395
450
. . 458

’\()

L 4
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Communication

7.1 General

Addresses

O

DIGSI® 4 provides several communication possibilities between the 0
computer and the SIPROTEC 4 device.
0 Communication via a direct connection,

L 4
0 Communication via a modem line in connection with the optienal

software DIGSI 4 Remote,

O Communication via a PROFIBUS FMS network by me\
implemented PROFIBUS FMS functionality. If your dgvi
communicates with a SICAM control center, you r full

version of STEP 7, otherwise DIGSI® 4 is sufficient.

For SIPROTEC® devices as from system firmw. ion 4.2
communication with a control center via the system rface is also
possible on the basis of the PROFIBUS DP, .0 and MODBUS
protocols.

In addition DIGSI® 4 allows the config
Communication as well as a process bu
which pass field information on to
device types.

Further information can be foungi

device.

For the communicatigfi' IGSI® 4 and a SIPROTEC® device as
well as further co ‘@ ation users different addresses have to be
specified. Assignmentiis carried out by the user or by DIGSI® 4
depending on thN ve address.

An example co tion is shown in Figure 7-1. This figure also shows

at which points'wi e communication system the addresses
explained equired.

ion n Inter Relay
i ia submodules and PCUs
control device for some

anual of your SIPROTEC 4

Q
o
&

L 4
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DIGSI 4 PC

DIGSI4-VD
address

DIGSI 4 PC

DIGSI4-VD
address

COM COM
interface interface
Link address .
Link address \%
Star @
coupler Service Front
operator operator
interface inte
SIPROTEC-VD & SS
(4]
L
>
[
o SIPROTEC-T103-VD
~ address
O
|
|_
£ \ {
14
5 PROF
» IEC system
interface
al
|IEC address
PR S
re:
(
i
IEC
4 interface
PROFIBUS
’ address LSA
(DIGSI 4)

\ PROFIBUS

Q>®

Fig. 7-1

DIGSI4-VD
address

DIGSI 4 PC
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SICAM SAS

PROFIBUS
address (MCP)

4

PROFIBUS
interface

PROXY-VD
address1...n

SICAM SAS

Sample configuration
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VD Addresses

A unique VD address (Virtual Device address) is assigned to every
component within a plant or station. A component can be the device (e.g.
SIPROTEC 4 device), the module of a device, or a software module (for
example DIGSI® 4). VD addresses are differentiated according to the
type of component:

a

DIGSI4 VD address

This address is used for unique identification of DIGSI® 4 (i.e. the
PCs, on which DIGSI® 4 is operated) within a station or substation.
The preset address can normally be taken over as itis. You gnlyhave
to change this address if simultaneous access to the twe,operating
interfaces of a SIPROTEC 4 device must be possible. In this,case,
enter a new address for one of the two DIGSI4 VD addresses used.
To this purpose, change to DIGSI device configuratiofi, gpen the
object Interfaces and change in the tab VD addresses,the DIGSI VD
address.

Caution:

A prioritisation of the interfaces is currently missing,so that access via the
one interface can influence the simultaneous{communication via the
other (changes in the baud rate, transferof‘parameters).

370

a

SIPROTEC-VD-Adressen

(VD, Mirror-VD und redundantesMirror-VD)

VD addresses are assigned automatically by DIGSI Manager. They
exist only once in the entire project for objects of the type
SIPROTEC 4 devicg,and thus they unambiguously identify a real
SIPROTEC 4 deyice. The VD addresses assigned by DIGSI Manager
must be transmitted 10 the SIPROTEC 4 device in order to enable the
communicationmwith*"BIGSI Device Editor.

VD addressesgnay‘ehange if you save a project using the Reorganize
option or diréctlyVia the menu item File = Reorganize.

After reorganizing’a project, you should therefore compare the VD
addresses in the SIPROTEC 4 device with the corresponding object.
If the addresses are no longer identical, you must reinitialize the
SIPROTEC 4 device.

You'ean also manually change addresses. DIGSI Manager will then
verify your entries. Permitted addresses are between 20001 and
40000. DIGSI Manager automatically rejects addresses outside this
range or addresses which are already assigned.

SIPROTEC-T103 VD address

This address is used for unique internal identification of an IEC
60870-5 system interface of a SIPROTEC 4 device. It is assigned by
DIGSI® 4 and cannot be changed.

SICAM-Proxy VD address

This address is used for unique identification of the image of a
SIPROTEC 4 device within a SICAM SAS. Itis assigned by DIGSI® 4
and cannot be changed. A SICAM-Proxy-VD address is taken into
consideration when the SICAM SAS is configured for every
SIPROTEC 4 device participating in communication.

SIPROTEC 4 System Description
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IEC Address

PROFIBUS FMS
address

IEC Link Address

Operating Modes

Except for the DIGSI4 VD address that the user might have to change,
the VD addresses are initially not relevant to operation from the point of
view of the user. They are only displayed for testing and diagnostic
purposes.

This address is relevant in as far as a SIPROTEC 4 device has an IEC
60870-5 system interface. Within an IEC bus a unique IEC address has
to be assigned to each SIPROTEC 4 device. A total of 254 IEC
addresses are available for each IEC bus. Both the IEC address of a
SIPROTEC 4 device as well as its assignment to a specifiedlEC bus are
specified by you in DIGSI® 4.

This address is relevant in as far as a SIPROTEC 4 device has a
PROFIBUS FMS system interface. A unigue PR@FIBYUS FMS address
must be assigned to each SIPROTEC 4 devige in @ PROFIBUS FMS
network. A total of 254 PROFIBUS FMS addressesare available for each
PROFIBUS FMS network. Both the PRQFIBUS,FMS address of a
SIPROTEC 4 device as well as its assignment to a specific PROFIBUS
bus are specified by you in DIGSI® 4

This address is relevant in as farasyouwant to implement
communication via the rear@nfront'@perating interface of a SIPROTEC 4
device. If there is a point-to-point connection between the PC and
SIPROTEC 4 device, use the address 1 as a rule. If a star coupler is
used, a unique IEC-Linkaddress’has to be assigned to each SIPROTEC
4 device. You can assign addresses in the range from 1 to 254.

Processing of the'data (of SIPROTEC 4 devices by means of DIGSI® 4is
possible in thé operating modes off-line or on-line.
There is nd%eonnection to the device in the Offline operating mode.

In the OnliAe, operating mode there is a connection to the device.
In this operatingrmode

QO YQu transfer parameter values from the temporary memory of the PC
to'the SIPROTEC 4 device,

& Youptransfer parameter values from the SIPROTEC 4 device to the
temporary memory of the PC and then save these in the permanent
memory of the PC (see Chapter 4.4),

0 You transfer indications, measured values and fault records from the
SIPROTEC 4 device to the temporary memory of the PC and then
save these in the permanent memory of the PC (see Chapter 4.4),

O You execute test functions,

Q You control the equipment and set taggings,

O |Initiate a restart or a resume of the SIPROTEC 4 device,
O Set the date and time of the SIPROTEC 4 device.

In addition the editing possibilities of the Offline operating mode are also
available with the exception of access to saved measured values,
indications and fault records.
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7.2 Establishing a Connection via Plug and Play

O

Plug & Play is used to establish a direct connection to a SIPROTEC
device for which you have not saved a parameter set in the PC. To this
purpose you only require a DIGSI® 4 project.

Proceed as follows: 'S

e Establish a direct connection in accordance with IEC 6087
between the computer and the SIPROTEC 4 device. Tédo a
free serial COM port at the computer and the operator or ice

interface at the device.
e Clickin the DIGSI® 4 project view with the right- e button

h
on a folder and open the Plug & Play dialog box via Device ->
Create device via Plug & Play context me

n
Generate Device via Plug & Play E b
Type: CIEROTEL 4 - @
Ok I Cancel | Help
Fig. 7-2 Plug & Play x
and

e Select the type of the devi k OK. The Plug & Play dialog

box opens.
Plug & Play il
— Connection type ection properties

 {iffline Impartant:

. Flug & Play iz only possible if the front interface is directly linked
' Direct to the PL.
S
) blozin oz PC interface: [CoM1 =]
| PEOFIEUETFHS

Fi : 4

- Eﬁe\ - [8E(ven =

zé
-
() Cancel Heb

\ Fig. 7-3  Plug & Play
e From the PC interface drop-down list box select the name of the

serial PC port to which the device is connected.

e From the Frame drop-down list box select the transmission format
¢ with which the connection is to be established.

e Click OK.
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DIGSI® 4 determines the device type, reads the parameter set from the
SIPROTEC 4 device and recombines this with the default parameter se
of the existing device type. It generates a SIPROTEC 4 variant and

assigns the parameter set to it. 0

o Note: .

l In order to establish a Plug and Play connection, the def parameter
set of the target device type must be installed on your c%r. If this
default parameter set is not installed, an error messagejis di yed. The
connection establishment is cancelled. Install the st rameter set
using the DIGSI 4 installation wizard and repeat t SS.

[ ) Note: < y
l Not all the information of the device i ble after the Plug & Play
connection has been establish ple, there are no long texts

>
N
: (Sb
xS
Q)O
N
&

L 4
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7.3 Establishing a Connection

O

If you want to establish a connection to a SIPROTEC 4 device whose 0
parameter set is already contained on your PC, proceed as follows:

e In your DIGSI® 4 project view select the SIPROTEC 4 device and
open the Open Device dialog box via the context menu on Open

Object.
Open device \ Xl
— Connection typpe—————— 1~ Connection propertie %
&+ Difline o zettings required for this connection tpe:

" Direct

 LSE
" Modem connection
' PROFIBUS FME

" Ethernet g @

Cancel Help
DIGSIKOM082 %
Fig. 7-4  Opening adevice

e Select the copnec device Direct,
If a direct cofin to the device is to be established via a serial port

on your Pg,a lect the PC interface and the Device interface
frorgth opsdown list box.

r
nection type to establish a connection from the compu-
SBport to the USB port of the SIPROTEC 4 device.

odem connection, if a modem connection via the rear

@Select PROFIBUS FMS, if your device communicates via PROFIBUS
\ FMS.
e Select Ethernet if your devices communicates via an Ethernet
connection with DIGSI.

e Click OK.
. . . . . . . . .
Establishing a The connection to the SIPROTEC 4 device is established. During this
C ion operation, messages are displayed indicating the progress of
connection. If a connection cannot be established, DIGSI® 4 signals this
fact.
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Establishing a Connection

Unable to connect to device!

Possible reasons:
1. The connecting cable iz not plugged into the right PC interface

2. The connecting cable iz not connected to the right device.

DIGSIGB017
Fig. 7-5 Failed establishing of a connection @
e Check whether the physical link betwe quter and the

SIPROTEC 4 device is correct. Eliminate theyfault and then click
Repeat.

e Click Initialize, if the SIPRO, C@e does not have a valid
parameter set. Repeat the e i nt of the connection.

Loading Parameter  While the connection is bei blished the parameter values of the

Values device in the PC are co the parameter values from the
connected SIPROTEC vice. If inconsistencies arise, a message is
displayed.

O

3. The device haz not yet been initialized.

4. The parity or stop bit do not match.

Bepeat | Initialize | Cancel |

Open Device Online

The devices P

“Which data do yo gontinue working with?

Ok Cancel | Help |

GSIGB018

ig. 7-6 Different data in the device and computer

%\ e Select one of the two options and click OK.

The data stored in the files of your PC are not affected by your selection.
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7.4 Initializing a SIPROTEC 4 Device

O

In order to be able to work with a SIPROTEC 4 device in the Online 0
operating mode, this must first be initialized once.

During initialization, the complete parameter set is transferred to the

SIPROTEC 4 device. When a device is initialized, the VD address, which *

is used for unigue identification of the device within a project, i

transferred in addition to the parameter set. It is assigned ‘automatically

by DIGSI® 4 while a SIPROTEC 4 device is being genera

Proceed as follows:

e Prepare the parameter set for the SIPROTEC ice/in the Offline
mode.

e In order to carry out initialization establis t connection in
accordance with IEC60870-5-103 betw! omputer and the
device. To do so use a free serial the computer and the
operator or the service interface at t ice.

e Click with the right-hand mous the SIPROTEC 4 device
and open the Initialize Devi ialag,box via the Initialize Device
context menu.

Initialize device x|
— Connection tupe npettion propertie
C [iffline Important:
_ The device can only be initialized if it iz directly linked to the PC
' Direct \ wia the front serial interface.
D ata stored in the device will be ovenwritien.
€ 1EE
) blace vones P intetface: [CoMT =]
€ FROFIEL
| Elfgprriet 0 Frame: |8 Efven) 1 =
Cancel Help
DI IANO64
@ Fig. 7-7 Initializing a device
L 4
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Setting Connection  Set the connection parameters.
Parameters e From the PC interface drop-down list box select the name of the O

serial PC port to which the device is connected.
¢ From the Frame drop-down list box select the transmission forr@
with which the connection is to be established.

¢ Click OK to start the initialization. .

The following actions proceed: %

— The connection to the device is established. \

— The data are transferred to the device. @

— Arestart of the device which is logged on @evice display is
initiated.

— The connection is closed automatically.
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7.5 Transmitting the Parameter Set

The entire values of a parameter set stored in files can be transferred to
the memory of a SIPROTEC device that has already been initialized. You
can use any of the available communication links to that end provided
that the device is equipped with the required ports. DIGSI checks the
consistency of the parameter set from the files and the parameter, set of
the connected SIPROTEC device. Incorrect settings caused by thefeon-
version from primary and secondary values are automaticallyareset to'the
minimum value. An error message is then displayed tellinggyouthat the
parameter set could not be transmitted. You can view the setting values
this concerns in the Report window.

Before it is transmitted, the size of the parameter setlis calculated. A mes-
sage box will inform you if the size exceeds the maximumimemory space
which is available for this parameter set in the SIPROTEC 4 device. The
parameter set is not transferred to the devicegYou'must first try to reduce
its size. To this end, you should check whether you can delete some of
the user-defined information items. Mdltiple activated functions, such as
the protection threshold, contribute to the Size of the parameter set.
Reduce the amount of data in DIGSI'Bevice Editor and check the size by
clicking File > Save in the menulbar. fino message is displayed, the size
of the parameter set is within thefallewed limits.

Proceed as follows:

¢ Right-click an object of the/ftype SIPROTEC x device or SIPROTEC
X variant.

e Click Transmit parameter set in the context menu. The Transmit
parameter set'dialogybox opens.

e Select the dgsired connection type. If you have selected the option
serial, you must also specify the PC port and the device port to be
used forghe communication link. You can also define whether the con-
nection is,established via a channel switch. This requires, however,
thata SIPROTEC device has already been assigned to a channel
switch in DIGSI Manager.

If yotshave selected the USB option, you may have to select one of
the]SIPROTEC 4 devices which are currently connected to the PC’s
USB port.

Two Ethernet interfaces may be installed in the 7SJ80 and 7SK80
devices. If you have selected the Ethernet option for one of these
devices, you must also specify to which of the two ports the PC is con-
nected.

A modem connection can generally not be used for this purpose.

e Click OK. The connection is being established.

e If the password for the parameter set is activated, you will be
prompted to enter it before the setting values are transferred. The
Enter password dialog box opens.
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¢ Enter the correct password into the Password field and click OK. If

the password is correct, the parameters are transmitted. If not, an
error message will appear. After the data transfer is complete, the

connection is closed automatically.
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7.6 Direct Connection in Accordance with IEC 60870-5

O

Proceed as follows in order to establish and configure the direct O
connection between the PC and the device via a serial port:

e Install the hardware. .

e Set the communication parameters.

¢ Establish the connection, if appropriate via Plug & Play: %
e Close the connection manually. @

In the case of a direct connection in accordance with | 70-5
hardware installation is limited to connecting a comm onnecting cable

to the two connection users. Use the 7XV5100-
The wiring diagram can be found in AppendixA:

this purpose.

e Connectone end of the cable to a free sefri on the computer and
connect the other end of the cable tor interface or the
service interface of the device.

7.6.1 Setting Communication Parameter\\

The communication para presetin DIGSI® 4 so that they can

t
be used for normal jon
If you nevertheless to change the values:
O Change the valu e respective communication parameters

offline and i ize the SIPROTEC 4 device with the new settings.
Proceed as :

a Firs‘es blisha connection to the SIPROTEC 4 device with the
currex id settings and change the values of the corresponding
u t

co ion parameters in the Online operating mode. Transfer
settings to the SIPROTEC 4 device.

ceed as follows:

Open the device in DIGSI® 4 and double-click Interfaces in the data
window. The Interface Settings dialog box is displayed.

%\o Select the Serial port on PC tab.
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Interface Settings O

1 rdependent of
O
(-

DIGSIKOMO060.GIF

Fig. 7-8 Interface settingsySerial port on PC tab

e Inthe Fran : e and Address section select Apply from
face" tab or Apply from "Service Interface" tab,
ich interface of your device is connected to the PC.
at the communication parameters of the PC and

This eN
SIPR% device have identical settings.
Th % for Address (device operator interface), Frame (parity)
& rate are taken from the Operator interface tab or from the
v

&Jc interface tab depending on the option selected. They cannot be
% ed at this point.
< jhe setting for the COM port used on the PC is taken from the Open

evice dialog box. It cannot be changed at this point.
L 4
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PC Port and
Service Port

382

The setting possibilities of the operator interface and service interface
tabs are identical with regard to the communication parameters.

Change to the Operator Interface tab.

nterface Settings =]

Seerial poit on PC: | PROFIELS FMS on the PC | YD Addriesses |
Operatar Interfacs | Service interface I PROFIBUS FMS on the device I

Address: I

Frame: IB Efven] 1 Vl 6
Baud rate: |384DD vI @

Maw. meszage gap: 0...560 ID [* 100 mg]

=

—Access autharization at interface for @
J¥ | Eustomize J¥ | Test and diagnostics EH\

| dle state of fibern optic commestian
1 Light @ € [ight OFF \

4

Ok I || B Devicel Cancel Help

DIGSIKOMO062

Fig. 7-9 Interface Settings, Operator interface tab

Enter a value forthe IEC link address in the IEC-Link Address box.
If a direct link between the PC and the device is established, take over
the default value 1. If you are using a hub, you must assign a unique
IEC link address to each SIPROTEC 4 device. You can assign
addfesses,in the range from 1 to 254.

Selectthe parity setting in the Frame box.

Select the baud rate setting in the Baud rate box.

This entry is used for the normal establishing of a connection. In the
case of a connection being established in the context of the
SIPROTEC 4 device being initialized or in accordance with the Plug
& Play process, this value corresponds to the transmission speed with
which an attempt is made to establish a connection. If this attempt is
not successful, another attempt is made with lower baud rate. This
procedure is repeated until the link is established successfully or the
preset baud rate has been reached.

Enter a value for the maximum message gap in the Max. message
gap box. This value multiplied by 100 ms results in the maximum
permissible interval between two transmitted bytes. The parameter is
only relevant for communication via a modem line.
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Light OFF is the default for the sign idle state for optical fiber
connections.

¢ Select the option Light ON if you want to change the sign idle @

7.6.2 Establishing a Direct Connection between DIGSI 4 and the Device

Establish the connection between your device and @
a Plug & Play
Q Open Device in the Direct Online operat%

Ch

The procedure is described in Chapter 7.2 a er7.3.

o
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7.6.3 Closing a Direct Connection

You have various possibilities of closing an existing direct connection. OO

Close a SIPROTEC e Close the opened device via File = Close.

4 Device The direct connection is closed automatically. If changes to the e

parameter set have not been saved, the confirmation box is displayed.

DIGS14 [X]

@ The parameter zet haz been changed. Do you want to save these changes? &

Project 1 / Region Morth / Substation MY / Substation 1/ 110 kY / Feeder 1 / 751633
V4.0/75633 V04.00.16

Mo | Cancel |

DIGSIGB057

Fig. 7-10  Confirmation box after a parameter set has b changed

e Click Yes if you want the changed t to be saved before

the connection is closed.

e Click No if you want to close t ion without saving the
parameter set.

e Click Cancel to abort the le pracess. The connection will not be
closed, the parameter setsis notsaved.

Terminating Device e Close the devicefe g viaFile = Close.

Editing An existing direc tion is closed automatically. All the opened

devices are closed onfirmation box is displayed for every device
whether the pal rset is to be saved.

3
O
&

L 4
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7.7 Central / Remote Control

7.7.1 Introduction

The central or remote control using DIGSI 4 is a comfortable,tool
that allows users to quickly operate SIPROTEC protection relays
which are located in a far distance or which are difficulisto,access.
Also, it enables reading fault data and fault records stered in the
relay in order to quickly diagnose a fault. Theresare different ways
of implementation that have to be adapted to(thg laéal communi-
cation structures, to the different types of pratection relays and
above all to the safety requirements.

Central operation is used wherever the dewvices in a system are
assigned to a fixed "control center". A'RC gives the operator
access to all devices without havifig t@,leave the control center.

Remote control is used if several persons in different locations
want to access devices in,installations located in different dis-
tances. The connection is‘established via the public telephone net-
work, corporate networks{or dedicated lines using dial-up modems
or dedicated line modems.

7.7.2 Central Control

Easy centralieontrel requires all devices to feature a suitable serial
port thatmay,be*designed differently in physical terms. A specified
data protocol/makes sure that all devices "speak the same langu-
age"fwhilethey can be distinguished from each other by their
address. The devices are connected to a central device using a
pointsto-point connection or a data bus. Depending on the topo-
logy and safety requirements, either electrical RS485 structures,
Ethernets or optical fibre structures are used.

7.7.3 Remate)Control

The remote operation of several devices in an installation always
requires that a central operation already exists. When configuring
the central operation it is thus extremely important to allow for
retrofitting of the remote control with modems at a later time.

The selection of the modems primarily depends on the available
transmission lines and facilities but also on the protection relays to
be operated. Devices that process great amounts of data (e.g.
SIPROTEC 4) should be operated via fast modems (e.g. ISDN or
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analog 56k). However a fast modem used in combination with poor
transmission lines does not make much sense. It is recommended
to use the same modem types at the ends of the transmission
path.

The Ethernet (intranet or internet) is used increasingly for fast data
transmission. Special "Ethernet modems" or the "serial hub" are
available to this end.

7.7.4 Analog Modems

Analog modems can be used worldwide in any kinehof‘analog tele-
phone networks.

The word modem is made up of the words,modulate and demo-
dulate. A digital signal is modulated on a_cartier signal and regai-
ned at the remote end via demodulation. The,tfransmission of a
character to the remote station that bndergoes this process takes
approx. 60-80 ms and is constant. The tkansmission of a byte
(8N1=10 bits) at 9600 bauds (bit/Sktakes only about 1 ms, i.e. the
total speed of data transmissien 1IS'aot doubled by doubling the
baudrate. This explains the rglatively long transmission times of
SIPROTEC 4 since the devices have to transmit many short mes-
sages with acknowledgement,of'the remote end.

7.7.5 ISDN Modems (Terminal Adapter/Controller)

"ISDN modems™ean‘enly be used in digital communication net-
works such as Eurg-1SDN.

Actually, using the word 'modem’ is not correct in this context as
no demaedulation takes place. This is why these devices are also
called,terminal adapter or controller. There are no modulation and
demodulation times as in analog modems. The transmission of a
character to the remote station takes only about 10 ms and is also
constant. With 64 kbauds transmission path the SIPROTEC 4
felays can be operated comfortably with 57.6 kbauds.
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7.7.6 Ethernet Modems

The Ethernet has become widely known owing to the globe-span=
ning internet and has been commonly used in the business world
as well for quite a while. Even small companies are increasingly.
using local network structures networking their sites via secure
VPN connections (Virtual Private Network). Most effective "fige-
walls" secure the access to the internet by means of password pro-
tection and sophisticated encryption methods.

7.7.7 SIPROTEC 3 Devices

The SIPROTEC 3 devices with baudrates,of tipto 19.2kb are often
used together with the recommended:modems up to 28.8 kb.
The modems supported by the DIGSI, 3"software (MT2834 and
LOGEM 928 or LGH28.8D) with thefdata format 8Elensure the
safe, fast and comfortable operatiomof the V3 protection relays.

When DIGSI 3 power systémydata including remote control are
converted to DIGSI 4, aymodem driver has to be installed and the
modem settings need te beyadjusted.

7.7.8 SIPROTEC 4 Devices

The introduetiomef the new SIPROTEC 4 product range and the
DIGIS 4 gperating program has boosted transmission rates to up
to 115 kb increasing also the amount of transmitted data drasti-
cally JFastiapalog modems, e.g. the MT5600 (7XV5800-3xA00),
the aven faster ISDN modems LOGES 64k (7XVv5810), the new
Ethernéfmodems or serial hubs largely meet these requirements.
In order to operate the SIPROTEC 4 devices comfortably, we
recammend using digital ISDN or Ethernet modems.

7.7.9 SIPRQOTEC 3 and 4 Devices

If an installation with SIPROTEC 3 devices is to be expanded by
SIPROTEC 4 devices and if 28.8 kbaud modems are already in
use, the SIPROTEC 4 relays have to be set to the same transmis-
sion parameters (e.g. 9600 8E1). Even the use of a faster modem
does not increase the maximum baudrate of 19200 bauds
(SIPROTEC 3) since all devices must work with the same bau-
drate.

But the SIPROTEC 4 relays can be operated comfortably never-

SIPROTEC 4 System Description 387
E50417-H1176-C151-A8



Communication

theless by retrofitting an "active mini star coupler” 7XV5550-
0xA00, faster modems and DIGSI 4. First, drag all devices and the
active mini star coupler (channel switch) into the Device Manager
of DIGSI 4 or create them anew. Then install the new modems and
adjust the modem settings (see catalog sheet 7XV5550).

Alternatively, it is possible to use several Ethernet modems or
serial hubs in the installation.

DIGSI 4 sends the data with the highest permissible baudrateqe.g.
57 kbauds 8N1); the selected substation modem forwards the

messages without gap (buffered) using the baudrate and the data
format of the connected protection relays (e.g. 9600 bauds S8E1).

7.7.10 V1/2 Protection Devices

V 1/2 protection relays can also be dragged-into the Device Mana-
ger or created in DIGSI 4.

Since these protection relays can nottbe“addressed, an "active
mini star coupler” (channel switch),is fequired and one optical plug
converter each for the front portifor the central or remote control of
several protection relays.

Again, the alternative is to use several Ethernet modems or serial
hubs (7XV5655).

A modem or hub4s reguired for each protection relay. The front
port of the protegtionikelay can be connected directly to the serial
RS232 interface ofthe modem/hub.

7.7.11 Data Format/Securelransmission

388

The@nalog modem MT5600 and many commercial "internet
modems: ho longer support our so far preferred data format 8E1,
or have problems supporting it.

Phis'is increasingly also the case for standard software products
and operating systems such as Windows.

The data forma 8N1 (8 data bits, no parity, 1 stop bit) has establis-
hed itself as the standard.

The missing parity bit (error detection bit) has been more than
replaced by new error detection and elimination features in data
transmission through modem lines.

To follow this trend, SIPROTEC 4 devices and DIGSI 4 will be
upgraded for this format, and provided with even better error
detection features such as checksum calculation (CRC32).

SIPROTEC 4 System Description
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7.7.12 Approvals

For future installations, we therefore recommend to use the stan-
dard 8N1 data format and the maximum transmission rate of 57.6
kbauds.

Analog modems are commonly used worldwide. Ingrder, to be
operated in a public communications network, the médem also
needs a country-specific approval. Most modems are prepared
and suitable to operate in different networks bgt stilhthey require a
valid approval. Please pay attention to the approval when placing
your order. Private networks, e.g. corporate networks, usually do
not require an approval.

Digital modems or network adaptersfare designed for use on a
limited national or international scal€y(e.gx Europe) and as such
they can only be operated in this region; The correct approval must
also be considered in this case.

7.7.13 Spoilt for Choice

As the above specifications show, there are several ways of how
we can achieye aur target depending on topology, desired comfort
and safety requirements.

The modems play, a central role in this context, particularly regar-
ding theigapplieation in substations and their transmission beha-
viour in griticakapplications, e.g. of gap-intolerant V3 devices.

We have worked out the most viable solutions for you and tested
themwith’our recommended components DIGSI, modems, star
coupler and various converters.

Thewesults of our work can be viewed in the "SIPROTEC Down-
|oad Area" on the internet providing detailed application examples
(some selected examples are given in section 7.6.15). They are
intended to help you choose the right components, set up the sys-
tem in short time and commission it safely.

www.siprotec.de — Applications — Remote Control

The following section presents some important criteria for the
selection.

SIPROTEC 4 System Description 389

E50417-H1176-C151-A8



Communication

7.7.14 Selection Criteria

Central or Remote
Control?

Optical Star Struc-
ture or Electrical
RS485 Bus?

If you opt for the central operation, you should already make pro-
visions for a future enlargement by remote operation. Central ope-
ration is often only the first step.

The optical star structure is the most fail-safe way of devigercom-
munication in substations. It is recommended for applications
where utmost importance is attached to security standards or'if
communication takes places over great distances or spans several
buildings.

A\

Important:

Not all devices are equipped with FO interfaces,ut appropriate
converters are available (see Accessories).

Are the Protection
Relays Addres-
sable?

Do the Protection
Relays Tolerate
Gaps?

Which Modems Are
Recommended?

390

The RS485 bus is preferably used inside abtilding or room to con-
nect devices in one or more different eabimets. An optical isolation
to the substation modem shouldhalWays be provided for. Not all
devices are equipped with a RS485%interface (see Accessories).

All addressable SIPROTEC8,and SIPROTEC 4 protection relays
can be operated onasmadular 7XV5300 star coupler, 7XV5450
mini star coupler @r onthe RS485 bus.

Central or remote, opekation of not addressable V1 or V2 protection
relays can only be aghieved via a 7XV5550 active mini star coupler
or Ethernet mgdems/7XV5655 hubs.

If all devjces are gap-tolerant, e.g. all SIPROTEC 4 devices or the
7SA512/7SA513 version V3.2x and higher, they can be operated
using nearly‘any modem via star coupler or RS485 bus (see the
belowynote).

If othér devices are installed, our recommended modems
L XV5800/7XV5810 must be used.

If only SIPROTEC 4 devices are installed, we recommend analog
56k, ISDN or Ethernet modems depending on which telephone
system is used. The communication system must enable the fast
transmission.

If, for instance, SIPROTEC 3 protection relays are used with a
maximum speed of 19.2 kb or if transmission lines are poor, it is
equally possible to employ the "slow" analog 28.8 kb modems.

We recommend our own components, especially the modems,

SIPROTEC 4 System Description
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since we have tested them and know about any weak spots.
Should problems occur nevertheless, you can contact our Suppor,
who will help solve the problem (see below note).

Where Do | Get Our "SIPROTEC Download Area" on the internet contains dete@
Support? application examples (some selected examples are given in sec-
tion 7.6.15) 4
to help you select the right components, quickly set system

and safely commission it. \O
www.siprotec.de —> Applications —> Remom I

If Nothing Works PTD EA Services  Phone. +49 (0) 18@000
Anymore

Email: Service .Siemens.de

[ ) Last Note: %

l The support by our Cust r CaretCenter (Services) is limited to
the modems 7KV5800 an 0 recommended and tested by
us since we are not fam the manufacturer specific settings
of other modems and{ est them either.

7.7.15 Application ExampleQ(b
t

The figures

>

-13 show some selected application examples:
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7.8 PROFIBUS FMS

Variants We differentiate between the following variants:

O PROFIBUS FMS with SIMATIC NET software 05/2000 + SP2; see

Chapter 7.8.1
P S

O PROFIBUS FMS with SIMATIC NET software 11/2002 +,SP1; see
Chapter 7.8.2

O  Procedure with SIMATIC NET NCM PC Edition; ses‘\;c 7.8.3

7.8.1 PROFIBUS FMS with SIMATIC NET Software O@+ SP2

Operations Proceed as follows in order to estatﬂ%@onﬁgure communication
between the PC and device via a P FMS:
¢ Install the hardware.
¢ Install the software for
e Create a new master %
S

e |Insert SIPROTEC 4 K e into the master system
e Save the setting
e Export the me
e Setthe Qning device/PC interface
. Prepar& n without a SICAM station
e Prepare ation with a SICAM station
C modify the variable addresses and lengths
x‘ the PROFIBUS FMS connection
Cl

\ the PROFIBUS FMS connection
7.8.1.1 Installin@ware

In order to implement communication via PROFIBUS FMS you require

@ the CP 5613 communications processor interface card for your
% computer. For information on installing the card as well as on the physical

.‘.

connection to the PROFIBUS FMS network please refer to the
documentation on the CP 5613 communication processor.

SIPROTEC 4 System Description 395
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7.8.1.2

Installing the PROFIBUS FMS driver and COM PROFIBUS

Install the driver for the CP 5613 communication processor and the COM
PROFIBUS program for configuring communication via PROFIBUS
FMS.

C)O

Proceed as follows: S
e Place the SIMATIC NET Software (05/2000 + SP2) CD in @

ROM drive of your PC and start the setup.exe file.
the installation program.

e Select PB FMS-5613 V2.1 in the SIMATIC NET
Components dialog box and click Next.

SIMATIC NET - Setup: Components

e Click Install SIMATIC NET Software and follow the %s of

Please select the products to be installe

[JIE SOFTHET-57v33 14MB =~

PB FMS-5613W21 29MB

[J PB CP 5513/5614 [DP-Base 23MB

[J PB DP-BE13 V21 29MB
29MB
44MB ¥

-BET 3 indows NT 4.0,

Bead me |

Browse... |

827 MByte

73 MByte Arailable on C:

¢ Back | Mest > I

Cancel |

DIGSIKOMO74a.gif ; ’

Fig. 7-]4 MA NET Setup: Components dialog box

. &he operating system after installation has been completed
ully.
f

If you would like to use the communication processor CP 5613 together

\ ith SIMATIC NET Software (05/2000 + SP2), you have to install a hotfix
from a disk. To this purpose please contact your A&D sales
representative.

Q2
&

396
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Installing Driversin  During installation of the SIMATIC NET software, the drivers for the CP
the System 5613 communications processor are copied onto the hard drive of the
PC. Install this driver in the system so that you can access the CP 561

communication processor.
e Click in the Windows start menu on Settings — Control Panel:

Double-click in the Control Panel Window on the PG/PC interface
icon. .

The Setting the PG/PC Interface dialog box is opened.

Set PG/PC Interface

Access Path | Step 7 Configuration I

Aocess Point of the Application:

[for CRBE13 SIMATIC NET)

Interface Parameter Assignment Used:
IEPSB‘I 3 BE14(COM PROFIBLS) Actives

B3 <More>
CPSE13 5E14[COM PROFIBUS J<Activ
CPSET3_5E14[MPI)

CPSE13_5614[PROFIBUS)

4] |

[&zsigning Parameters bo your
Communications Processor CPEETS /4
CP5E14 for COM PRAOFIBUS)

Interfaces

Add/Remave: Select... |

Cancel | Help |

SIPROTEC 4 System Description 397
E50417-H1176-C151-A8



Communication

398

Installing/Uninstalling Interfaces x|
Selection; Inztalled:
todule | todule number |

CP 5613/CF 5614
|tall - |

CPEE11 [PlugiPlav]
<= nirstall | ’

511 [PlughPlay)

IEPSB‘I 1 Cammunications proceszor (MPL/PROFIEUS] for programming devicesz/PCs [PCI)

Cloze

DIGISKOMO75a.gif

Fig. 7-16  Installing/removing interfaces

@box and click Install.

odel name of the installed

e Select the entry CP5613/CP5614 i

¢ In the subsequent dialog box,

communications processor.
e Click OK. \

The drivers are installed. T ces assigned by Windows are
displayed in an indication hox installation has been completed
successfully.

e Click Close in all / Remove Interfaces dialog box.

A query appearsk the changed settings. However, as further
settings still nee be'entered, it doesn't make much sense to restart

the system at thisp

o For‘his@ lick Cancel.
e Cli e Setting the PG/PC interface dialog box. The dialog

b{
&
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7.8.1.3 Creating a New Master System

Configuration of the CP 5613 communications processor is carried out bO
means of the COM PROFIBUS program. For details please refer t

COM PROFIBUS manual. On the SIMATIC NET Software (05/2000 +

SP2) CD you will find the version COM PROFIBUS V5.0. However,

Windows 2000 users need the version V5.1. To this purpose please

contact your A&D sales representative. &
DIGSI® 4 functions in the PROFIBUS FMS network as r. Since
DIGSI® 4 is connected to the PROFIBUS FMS net P 5613
communications processor, a new master system is fir ed for this
card.

Proceed as follows:

e Start COM PROFIBUS. 0
e Drag & drop the FMS master CP5613/CP5614 from the selection list
onto the working area (see Figure?-E

e Select Object properties... via t

= COM PROFIBUS - [COMProl]
Ii-:'éFiIe Edit Wiew Configure Service Documentation Options  Window 7

DSHE| 2R 7292

==l
- Erﬂ DP Master
} LB - OF Slave
T FMS Master

' CP 5412 (AZ) (6GK1 541-2BA00)
' CP 5613/CP 5614 (6GK1-561-34400)

=10l x|
=@l x|

| v

-F_”Ss| FIM3 Station FMS master parameters ll
------ BET | Metwork components oK I
FROFIBUS address:
Cancel |
Station name:
Help |
Station type: 2
L5&P ... |
’ WD ...
Connections ... |
Overview ... |

-
1| | 3

[ QFFLINE v
Fig. 7-17 New master system
L 4
ecifying the Bus e Select a PROFIBUS address and the station name in the FMS
dress and master parameters dialog box. Please select only even addresses
tation Name (in this case "2").
SIPROTEC 4 System Description 399
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FMS station parameters

oK
PROFIBUS address: |4 \_I
Cancel |
Station name: |Device 1 with FMS address 4 0
Help |
Station type: [SIPROTEC FMS RS 485
L 4
DIGSIKOMOO1b.gif
Fig. 7-18 FMS master parameter 0
e Click OK to apply your entries. Q
L 4 \< ,
L 4
400 SIPROTEC 4 System Description
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7.8.1.4 Inserting a SIPROTEC 4 FMS Slave in the Master System

SIPROTEC 4 devices which communicate with DIGSI® 4 function in th

PROFIBUS FMS network as slaves. You must therefore add a
SIPROTEC 4 FMS Slave into the master system for each device.

Proceed as follows:

e Double-click the SIPROTEC 4 device in the selection list to move it to
the working area. Select the symbol with the type of copmection which
you would like to use.

== COM PROFIBUS - [COMPro1]

Ii-:'éFiIe Edit Wiew Configure Service Documentation Options Window 7

Ded|s=RE (2222

=l

| v

DB ' OP Master

T op slave

- S FMS Master

- B CP 5412 (42) (6GK1 541-2BA00)

- 8 CP5613/CP 5614 (6GK1-561-3AA00)
- FEE S FMS Station
E| ------ 3 General 2
[==] General FMS Master S5 ISJCI:‘;SBM
[2=] General FM3 Slave
=] SIPROTEC FMS apt (SIPROTEC-Far
[E=] SIPROTEC FMS apt. doppel (SIPRO

: - [E=] SIPROTEC FMS RS 465 (SIPROTEC
H (31 PLC

-~ [Z3 switchgear

- @ Metwork components

32TET

1P = RS 485

1

DIGSIKOMO04a.gif .

| v it
Fig. 7-19 SIPROTEC 4 de Nrted as a slave

lect Object properties... via the context menu.

s FMS station parameters

0K
PROFIBUS address: |4
Cancel
Station name: |Device 1 with FMS address 4

Help
Station tupe: |SIF'F|EITEC FrS RS 485

s

L 4
DIGSIKOMOO1b.gif
Fig. 7-20 FMS Station parameter
SIPROTEC 4 System Description 401
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e Select a PROFIBUS address and the station name in the FMS
station parameters dialog box. Please select only even addresses O

(in this case "4").

Note:

O

Make a note of the PROFIBUS address. You require it in order to set the 4
communication parameters in DIGSI® 4 (see Chapter 7.8.1.8 a

Chapter 7.8.1.9).

Establishing a
Connection

402

Click OK to apply your entries.

The Edit FMS Connections dialog box is

liis} Edit FMS connections

— Connections
CR: Marne:

Connection_ta SIPROTEC Fh:

Select Object properties... via the context

Click Connections in the FMS master par

Y

Select the symbol CP5613/CP5614 in the working ar

Q dialog box.

X

— Select interface paramaters

WED rumber: I‘I ‘I

OTEC FMS RS«<3>

j Pararmeters ... |

SIPROTEC 4 System Description
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FMS partner station x|
— Connechion partner oK O
4 /5IPROTEL FrS RS 485 0
<unzpecified: Cancel
Help

L 4
Station type: %
SIPROTEC FMS RS 485 \

dis

Urspecified connections
{+ Broadcast: sender, {" Broadcast: recipient

! Multicast: serder = Multicast: recipient

{") Open connection as responder

DIGSIKOMO10b.gif

Fig. 7-22  Select FMS partner station

e Select the FMS partner ion'whieh you created.
“§he

e Accept the values wit ialog box closes.

[ ) Note: K
l Make a note @

this value in
Chapter 7.8.1.8%@&

val r the communication reference. You require
set the communication parametersin DIGSI® 4 (see
d Chapter 7.8.1.9).

e Create equired SIPROTEC 4 FMS slaves for all the devices in the
FMS network.

SIPROTEC 4 System Description 403
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7.8.1.5 Saving Settings

Save the configured settings of the master system. O
Proceed as follows: 0
e Use File = Save As to open the Save As dialog box.

20 x| *

Save in; Ia E=port j - I‘j: -

[=] compral pbs \%

File name:

Save as type: IEDM PROFIBUS File WS.x [ pbB) j

DIGSIKOMO12a.gif

Fig. 7-23  Save As

drive and directory and clic

e Enter a name with the exten &Nm the File name box. Select the

The settings are saved.

$
S

L 4

N
o>
&

L 4

404 SIPROTEC 4 System Description
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7.8.1.6 Exporting the NCM Database

The configured settings must exist as an NCM database in order for tho
CP 5613 communications processor to process them. You must
therefore export the settings as an NCM database.

Proceed as follows:

e Use File = Export = NCM File to open the Save As dialog bex.

Save i |E =] j - IfF Ef-

File name:

Save as type: IEDM PROFIBUS MCH File [7.1db) LCancel |

&

DIGSIKOMO013

Fig. 7-24  Saving file as \

e Enter a name wit nsion Idb in the File name box. Observe
the DOS conven lect the drive and directory and click Save.

The settings @ ed as an NCM database.

>

3
Q
&

L 4

SIPROTEC 4 System Description 405
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7.8.1.7 Setting the PG/PC Interface

Transfer the configured data of the master system to the NCM database O

in the CP 5613 communications processor.
Proceed as follows:

e Click in the Windows start menu on Settings — Control Panel.
Double-click in the Control Panel Window on the PG/PC interface ¢
icon.

The Setting the PG/PC Interface dialog box is opened. \%

Set PG/PC Interface

Arcess Path | Step 7 Configuration
Aocess Point of the Application:
CPL21: -+C E14(COM PROFIBUS]

[for CRBE13 SIMATIC NET)

Interface Parameter Assignment Used:
IEPSB‘I 3 BE14(COM PROFIBLS) Actives

B <M ones

B CPSE13_5614({COM PROFIBLIS jkActiv
CPEE13_5E14[MPI)
CP5613_5614{PROFIBUS)

4] |

[&zsigning Parameters bo your
Communications Processor CPEETS /
CP5E14 for COM PROFIBUS)

Interfaces

Add/Remave:

Select... |

Cancel | Help |

DIGSIKOMO14b.gif
Fig. 7-25
L 2

e Sel NP5613_CP5614(COM PROFIBUS) entry in the Interface
eter set used box as the active PROFIBUS FMS interface.

r
od&he CP_L2 1 asthe Access point of application.

G/PC interface

406 SIPROTEC 4 System Description
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Properties e Click the Properties command button
The Properties - CP5613_5614(PROFIBUS) dialog box is displayed. O

e Change to the FMS/DP Protocol tab. 0

Properties - CP5613_5614(PROFIBLIS) x|

PROFIBUS FMS/DP-Protacol |Mgde | Connectors V'S

[ Activate DP \%
¥ Activate FM5
Fi5/DP-Database

|IMATIC.NET\C|:55‘I 3_CPEETMDATABASENE kameasy. Idb

Browse... |
— Dezcription

To de-Aactivate FMS/DP protocal, click checkbox A
FM5/DF"

(]4 I Cancel |

DIGSIKOMO15a.gif

Fig. 7-26  Propertie _5614(PROFIBUS),
FM (o) tab
Activating FMS e Activate ivate FMS check box. The Activate DP check box
may n cted.

e complete path designation directly or search for the file
the Search command button in the Select Database dialog
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Resetting and e Change to the Mode tab and click the Restart command button. This
Restarting resets the CP and restarts it.

The course of the processes is displayed in the lower section of the

dialog box. 0

Properties - CP5613_5614(PROFIBUS) |

PROFIEUS | FMS/DF-Protocol  Mode | Connectors |

~CF

Feset Feset CP @

L 4
Restart | Reset and restart CP \
Test | Functional test
Wersion | Read product versions 0

OF.. Reset CP was completed successfully. :I

(0]4 | Cancel Stand o} |

DIGSIKOMO18a.gif

Fig. 7-27  Properties de tab

e Click OK. Also‘lic
box.

in the Setting the PG/PC interface dialog

408 SIPROTEC 4 System Description
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7.8.1.8 Preparing Operation without SICAM Control Center

Proceed as follows in order to set the communication parameters in tho
PROFIBUS FMS network in which you only communicate between
DIGSI® 4 and SIPROTEC 4 devices:

e Open your project in DIGSI® 4.

¢ Select the SIPROTEC 4 device and open the Object properties via
the context menu.

¢ Change to the FMS/ IEC setting tab in the Pro@’ROTEC

4 device dialog box.
O

Properties - SIPROTEC device
Globall MLFB I Commurications Modules | System Management  FMS / IEC setting |

WD address: 1023

r— Communication with DIGS] system interface

IEC address: I VI
r— Communication wth PROFIBUS FMS system interface

PROFIBUS FMS address: IDD4 'l

Communication reference CR
[DIGS] - device]:

WFD name:

1- - CP5613 G614(PROFIBUS)

Access point:

r— Channel switch:

Fart nurnber: I - = l

Channel switch:

& Sg)e PROFIBUS FMS address and Communication
rence CR which you assigned when configuring the master
sys m (see Chapter 7.8.1.4).

D name for DIGSI® 4 is automatically assigned in the VFD name
Oox. Do not change this value.

The designation of the access point of the application corresponds to the
designation defined during the setting of the PG/PC interface (see

\ Chapter 7.8.1.7).
% e Confirm by clicking OK.
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7.8.1.9 Preparing Operation with SICAM Control Center

If a SIPROTEC device is to be operated in conjunction with a SICAM O
control center, a full version of STEP 7 must also be installed in addition

to DIGSI® 4. For a detailed description of the procedure please refer to 0

the documentation of SICAM SAS and STEP 7.

Proceed as follows:

e Start the SIMATIC Manager and open your project.

L 4
e Use View — Component view to select the compone\%ve

project.

e Select the SIPROTEC 4 device and open the Properti
SIPROTEC 4 device dialog box by means of the Gbje operties
context menu. Change to the PROFIBUS FMS Connegtions tab.

-

Properties - SIPROTEC device

x|

Globall MLFE I Communications Modules | System Management | FMS # IEC seti EUS FMS Connections |

MName Address
FROFIBUS interface(1] 2
Mew... Froperties | Delete |

>
Q

DIGSIKOMO019a

Fig. 7-(\ ies - SIPROTEC 4 device, PROFIBUS FMS connections tab

Add Connection -& w and change to the Parameters tab in the Properties -

PROFIBUS interface dialog box. The names and transmission rates

| the PROFIBUS FMS subnetworks available are displayed.
L 4
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Properties - PROFIBUS interface

General  Parameters |

Address: |4 VI If a subnet is selected,
the next available address is suggested.
Highest addresz; 126

Tranzmizsion rate: 1.5 Mbpz

Subnet: .

- fiot nebworked - New
PROFIBLIS[T s

DIGSIKOMO020a

Fig. 7-30  Properties - PROFIBU

Selecting a e Select the subnetwor

want to add as an additional
Subnetwork connection for the SIP.

device.

e Check the netwo
in the Pro -
tab, whe
select hox.

. To do so click on Properties and change
FIBUS dialog box to the Network Settings
rsal (DP/FMS) has to be selected in the Profile

Properties - FROFIEUS

Options... |

User-Defined

Qi
@Q -

Bus Parameters. .. |

. Cancel | Help |

DIGSIKOMO21a

Fig. 7-31 PROFIBUS Properties, Network Settings tab
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Inserting PG/PC

%

L 4

412

Click OK.

Select the PROFIBUS FMS address which you specified when
configuring the master system for the device in the Address field of
the Properties - PROFIBUS Node dialog box. < )

Confirm by clicking OK.

Click OK in the FMS / IEC setting tab of the Properties - SIPROTEC
4 device dialog box in order to accept the displayed connections.

Now insert an object of the type PG/PC in your project in (N
integrate DIGSI® 4 in the project structure.

Proceed as follows:

Propetties -PG/PC x|

O

Select your project and click Insert — Station 0

7 PG/PC.

Assign the name DIGSI PC to the inserted @d open the
Properties - PG/PC dialog box via the % operties context

menu.

Change to the Interfaces tab.

General Interfaces |Ass:igrmi|
Name | 71 | Address | Subnet |
@ Froperties... | (zenerate LDE... Delete

0K Cancel Help

DIGSIKOMO024a

Fig. 7-32  Properties - PG/PC, Interfaces tab

Click New.

The New Interface - Select Type dialog box is opened.

SIPROTEC 4 System Description
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Type: Ind. Ethernet

: 0
L 4
0k I Cancel | Help | %
DIGSIKOMO027a \2

New Interface - Type Selection x| O

Fig. 7-33  New Interface - Select Type

e Select the PROFIBUS setting in the selec nd click OK.

The Properties - PROFIBUS Node

¢ Click the Settings tab. This
rates of all available PROFIB

is opened.

e names and transmission

e Select the subnetwork our DIGSI® 4 PC is to be

connected. x

e Check the profile via the ork Settings tab in the Properties -
PROFIBUS dialo X.khe Universal DP/FMS setting has to be
selected.

e Click OK.
e Select the FIBUS FMS address which you specified when
configuring,thetmaster system for the device in the Address field of

the Pr ties - PROFIBUS Node dialog box.
e Confi icking OK.

[N k OK inthe FMS / IEC setting tab of the Properties - SIPROTEC
iCe dialog box in order to accept the displayed connections.

@a ge to the Assignment tab in the Properties - PG/PC dialog box.

Q>®
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Properties -PG;/PC

Xl
G&nﬁdl Interfaces Assignment | O
~ Not Assigned
Configured Interfaces:

PROFIBLIS interface(1]

PROFIBUS FROFIBUS(T]
L 4
Interface Parameter Aszignmentz in the PL/PC:
CPSE13 5E14[MPI) -
C FE14[PROFIBUS)

150 Ind E

thernet -» IntellR] PRO/T00 .
PC internal (local)

Teman

=l
Ly PR A 4 an L

| FParameter azzign... | Subret

DIGSIKOMO026a

Fig. 7-34  Properties - PG/PC, Assi

e Select the PROFIBUS inte@ntw in the Configured

Interfaces select box an 613 _5614(PROFIBUS) entry in the
Interface Parameter ASsi nts in the PG/PC select box.
e Click Assign an

N
>
&

L 4

N
&
&

L 4

414
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Displaying the Display the current network configuration in order to check it.
Network « Double-click the PROFIBUS object.
Configuration
RPICT) 0
NP
4

PROFIBUZCT)
PROFIBUS

PROFIBUZ(Z)
PROFIBUS

SICAM SAS
DIGE] PC 7SJE3E V4.0
EI]]I TRU[CR il El
] 4 (a3 ‘7.
B 0_ . H
T 4

DIGSIKOM028

Fig. 7-35 Example of the network configuration with SI

Updating the e Extend the mastm by a SICAM station. To do so, start the

ion and DIGSI PC

Master System COM PROFIBUS program and load the file (.PB5) in which you have
da fya aster system.

e Click wi edleft mouse button on the icon for the CP 5613
MS Station Parameters dialog box is opened.

K

P

|Device 1 with FMS address 4

O ation type: [SIPROTEC FM3 RS 485
DIGSIKOMO001b.gif
Fig. 7-36  FMS Station parameter

* e Enter a PROFIBUS FMS address and click OK.

Cancel

s

Help
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Saving and o
Exporting a Master
System

Save the master system under the same name and location as the
original file and export it as an NCM database.

7.8.1.10 Checking or Changing Variable Addresses and Lengths

L 4

are required to exchange data via a PROFIBUS FMS ne

The variables Variable 1 and Variable 2 which contain the information
rk‘%

Master Ready variable which has a predefined value is use

S as

the PROFIBUS FMS interface for data exchange is read

Proceed as follows in order to check these variables:

e Open your device and double-click in the functio

e Changeinthe Interface Settings dialog box

the PC tab.

Operatar Interface I
Senial port on PLC:

Access point:

WFD name:

Communication ref. [CR):

Interface Settings

Interfaces.
IBUS FMS on

ie

N

Service interface
FROFIE Skt

FROFIBUS FMS onthe device |
WD Addresses

These zettings for the
FROFIBUS FMS driver

IVFD <1

—

W ariable 1:

W ariable 2;

Master ready:
. 0

on the PC are taken from
DIGSI mahager.

PROFIBUS FMS
vanables, used far the

index  Feadindex  Length
|1 m |44
|103 |232

CP-card installed in the
PC. They must
conespond to the
device-zpecific zetting,

DIGE! > Device |

Cancel | Help

Interface Settings, PROFIBUS FMC on the PC tab

Note:

You should normally not change the variables. The specifications for the

Length must agree with the specifications for the device.

416
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Parameters for the
Device Interface

Q>®

{Ss
&

Q The values in the Write index box are addresses for write access to
the variables Variable 1, Variable 2 and Master ready.

0 The values in the Read index box are addresses for read acceséo

the variables Variable 1 and Variable 2.

Q The values in the Length box specify the length of the variables
Variable 1 and Variable 2. They must agree with the corresponding
values in the PROFIBUS FMS on the device tab. ¢

« Change to the PROFIBUS FMS on the device \%

Interface Settings

PRAOFIBUS FMS an the PC
Service interface OFIE

Serial port on PC: |
Operator Interface I

Module number:

Madule 1D:

|1—
|1—

PROFIEUS FMS address: |4—®

Type: 1

Length wariable 1:

Length variable 2: 2

Control walue: a

Access autharization at intm
E!SI - Devicel

Interface Settings, PROFIBUS FMC on the device tab

¥ Customize

Cancel | Help

DIGSIKO

The values in the Length variable 1 box specifies the length of the
Variable 1 variable. It must agree with the corresponding value in the
PROFIBUS FMS on the PC tab.

Q The values in the Length variable 2 box specifies the length of the
Variable 2 variable. It must agree with the corresponding value in the
PROFIBUS FMS on the PC tab.

Note:

You should normally not change the variables.

SIPROTEC 4 System Description
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7.8.1.11 Establishing a Connection via PROFIBUS FMS

Proceed as follows in order to establish a connection via PROFIBUS O

FMS

e Inthe DIGSI® 4 project view select a SIPROTEC 4 device or a
SIPROTEC 4 variant and click on Device > Open in the context
menu.

Open device

digsikom049a.tif

Fig. 7-39 Opening a device

e Select the option Onlln \Yl FIBUS FMS and click OK.

S
S

4

N
o
&

L 4
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7.8.1.12 Closing a Connection via PROFIBUS FMS

Existing PROFIBUS FMS connections can be closed manually or timeo
controlled.

Close a SIPROTEC e Select File — Close in order to close the SIPROTEC device. The
4 Device connection via PROFIBUS FMS is closed automatically. ¢

¢ Respond to the confirmation box.

If several device windows are open, the operations a\@fer to the

active device window.
Terminating Device e Quit the Device Editor in DIGSI® 4 by mean @—) Exit. All the

Editing devices are closed and any existing connégtion PROFIBUS FMS
is closed automatically. Respond to th tion boxes of the
individual devices.

O
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7.8.2 PROFIBUS FMS V6.1 with SIMATIC NET Software 11/2002 + SP1

O
N O

Configurations which were created with an earlier program version from
SIMATIC NET are NOT compatible. s

Operations Proceed as follows in order to establish and configure com %
between the PC and device via a PROFIBUS FMS:

e |Install the hardware.

¢ Install the software (SIMATIC NET software 11/2002 7/2001,
STEP 7 (full version), DIGSI)

o Note:
l On the installation CD, you will find the iNg versions
e V6.1 CD 11/2002 + SP1 indows XP and Windows 2000)

e V6.0 CD 07/2001 + SP5 + H ot to be used for DIGSI 4.50).

Configure the PC statio
e Create a project.
Insert SIPROTE ces.

S

Configure theN .

Load the co@ data to the CP5613.

Establis 0 tion via PROFIBUS FMS.

e CloSe th@ection via PROFIBUS FMS.

. Di@ptions for problems with the connection establishment

7.8.2.1 Installing Har@

@)rder to implement communication via PROFIBUS FMS you require

CP 5613 communications processor interface card for your
computer. For information on installing the card as well as on the physical
connection to the PROFIBUS FMS network please refer to the

documentation on the CP 5613 communication processor.

L 4
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7.8.2.2 Installing SIMATIC NET V6.1, STEP 7 (full version) and DIGSI

Install the software components. Please refer to the installation O
information in the documentation of the respective software package.and
Chapter 7.8.1.2.

Observe the following notes:

[ ) Note: G ,

l e For STEP 7, you mustinstall the NCM compon \QOFIBUS as
well.
A

e For SIMATIC NET V6.1, you may only instal TIC NET PC
software.

e DIGSI can be installed before SIMATIC NEW,V6.1.

Caution:

For SICAM customers: Si

single PC is possible, buK
connection manually. &

use of DIGSI and Recpro on a
to parameterize the DIGSI

L 4

>
N
&

N
&
&

L 4
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7.8.2.3 Configuring the PC Station

To configure the PC station, proceed as follows:

e Select SIMATIC NET — Settings — Set PC Station. The
Configuration Console is started.

e Select in the Tree tab theCP5613/CP5614 module, and then select
General. @

= . Configuration Console
J Gction Wiew |J & o= | | =%

Tree I General Module properties

[:l Ayl ' ) Type of madule: IPHDFIBUS
£ SIMATIC NET Configuration
: Applications Mode of the madule: ICUnfigured mode

Modules

CPS6130CPo614
@% ) __ - Mame of the module:

Wersion Interface profile for: |CF' 5E13

| Address CPEE13 561 4[MP]
Time of Day CP513_561 4PROFIBLIS] <Active>
Firmwars Trace CP5E13_561 4{futa]
Metwork Diagnostics CPSE13 56T 4{FwL]

LSAP List Maodule reaction:
Eus Statistics

--E2r Bus Nodes Festart |
=B 3Com EtherLink =L 10j...
B InteliR) PROJLODYM N,
- B8 P simulation Apply | Cancel | elp
----- ] access pioints
DIGSIKOM138.if

Fig. 7-40 Configuration Console "Set PC Station"

e Select the Co Mode entry under Mode of the module.
e Click Apply. \

10
\&\(’
O
<<>Q’

L 4
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¢ Start the Station Configuration Editor. The CP5613 communication
processor is already entered.

Station Configuration Editor - [ONLINE] ll

Compenents | Disgnesties |

Station: |SIMATIE_F'E_Stati0n

Index i Mame | Type | Riing | Statuz = .
1 cree1a/CPE6T4 CPEG13 B
2
3
4
5
3
7
8

1

add.. | Edi. |

Station Mame... I Import =DE... |

Frirg @K |

0K | Help |

DIGSIKOM139.gif

Fig. 7-41

OGSI KOM140.gif

Fig. 7-42  Issuing a station name

® e Click OK to save the name.
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o Click Add... in the Station Configuration Editor to configure DIGSI

as an application. O
Add Component 0
| &pplication

Index: m .

M ame: P’hpplication %

Parameter azzig.: |

Cancel |

DIGSIKOM141.tif

Fig. 7-43  Adding a component @

e Click OK and then exit the Sta iguration Editor with OK as
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7.8.2.4 Creating a Project

e Start the SIMATIC Manager.

To create a project in SIMATIC Manager, proceed as follows: OO

e Select the menu item File — New and issue a name for the new

project. S
Inserting a PC e Select the menu item Insert — Station — SIM IC%ation to
Station insert a PC station in the project.

e Select Object properties from the conext me issue the same
name for the PC station as in the Station Canfi ion Editor.

Properties - SIMATIC PC Station

General ISettingsI Configuration

Marne:

Praject path:

Storage location
of the project:

Author:

Date created: :
Last modified: 0g. 2 8:23

Comment: =]

=
Cornputer n& |

Cancel | Help

Open the PC station by double-clicking the object.

ONIose the Properties - SIMATIC PC Station dialog box with OK.

¢ Open the Configuration entry by double-clicking the object.

SIPROTEC 4 System Description 425
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Adding a e Add the CP card via Drag & Drop from the Hardware Catalog of the
Communication PC station.

Processor

X4 SIMATIC Manager - [DigTestB {Component view) - Dr\Digsi-Test\D4proj\DigTestB]

B Fle Edi Inset PLC View Options Window Help

R
N E R EEREE B < Mo Filer > - % B8B@ EH
-2 DiaTestB Object name | Syrobolic: name: [ Type | Size [ Author | Last maciified |_Comment |
13 SIMATIC_PC_Station [y Configuration 5 PC station configuration 08.05.2002 11:27:58
+-[3 Devices

[IHW Config - STMATIC_PC_Station [_ O] =] I
Skation Edit Insert PLC View Options Window Help

DlzleE 5 8 ve| bl =E % x|

] SIMATIC_PC_Station (Configuration) -- DigTestB %
T PR CPEeie
2 ]
3

Hardware Cata

R

w2 FROFIBUS DP

U PROFIBUSPA
ﬂ:l o PC

IMATIC 300
Index todule ’ﬂdar number Firmwsare | MPI address Comment
1 CP5&13 BGK1 561-34400

<

SIMATIC 400
Bl SIMATIC PC Based Contiol 3004
B SIMATIC P Station

+- Contraller

CP Industial Ethemet
=1 CPPROFIBUS

i PS4
CPE41242
CPE41242H
CPE511

CP 5611
CPEE13
CPEB1ZFO
CPEE14
CPEE14 FO
PB General

|2 [0 0|~ | @[ |w|m

==

4
BGKC1 561-34400 - 3
SIMATIC NET CP 5513 PROFIBLS, | —

57 connections, DP master, slave
cross communication, constant sean « |

B

Insertion possible

. \
Fig. 7-45 SIMATIC Manager, HW Config - %_PC_Station

. Selgct jectiproperties from the context menu of the CP5613 and
set théyi e type PROFIBUS in the General tab.

426 SIPROTEC 4 System Description
E50417-H1176-C151-A8



PROFIBUS FMS

Properties - CP 5613
General | Operating Mode | Reserve LS.ﬁ.F'SI Dptionsl
Short Description: CF BE13
SIMATICMET CF 5813 FROFIBUS., 57 connections, DF master, slave ;I
cross communication, constant scan time, PG functions, PCl Bus
Order Mo.: BGK1 5E1-34400
Mame:

2
‘e Froperties. .. |

 Interface
Type: IF'F!DFIBLIS v[
Address:
Metwarked:

Comment;

[

&

DIGSIKOM144.gif

Fig. 7-46

e Click Properties. K

e Set the subnet a

Properties - PROFIBUS interface CP 5613 (RO/S1})

General et

Address:

P

Highest addfess: 126
.K jofrate: 1.5 Mbps
Subi

Catcel | Help |
Properties - CP 6K

dress of the module in the Properties -
P5613 dialog box.

- hiot hetwarked —
PROFIBUS FrMS

1.5 Mbps

Mew...

Delete |

O
Q>®

Ok |

Cancel Help

DIGSIKOM145.gif

¢ Fig. 7-47

e Click Properties.

SIPROTEC 4 System Description
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o Set the transmission rate and profile in the Properties - PROFIBUS

dialog box, on the Network Settings tab. O
Propetties - PROFIBUS x|
General  Metwark Settings |

Highest FROFIBUS Options... |

Address: 126 - [~ Change <@

Tranzmizzion Fate: 19.2 Kbps ;I

Frofile:

%ﬂers... |

cel Help |

DIGSIKOM146.gif

Fig. 7-48 Properties-PROFIBU% ttings tab
Close the Properties - P &i

- S dialog box with OK.
o Close the Properties - S interface CP5613 dialog box with

OK.
e Change to the,O ing Mode tab in the Properties - CP5613
dialog box.

o
O
N

O
Q>®

L 4
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Properties - CP 5613

X
General  Operating Mode | Reserve LSAF‘SI Dptionsl O
& NoDP ( ’
 DF master [~ SUTOCLESR

£ DP Master Class 2 [Diagnostic Functions)

Assighed application: DIGSI_FMS

Cancel | Help
DIGSIKOM147.if
g Mode tab

Fig. 7-49  Properties - CP561
e Change to the Options i

Properties - CP 5613

e Properties - CP5613 dialog box.

Cancel Help
DIGSIKOM147_2.tif

Fig. 7-50  Properties - CP5613, Options tab

e Selectthe Time-of-Day Synchronization, Master option, if you want
to use the PC time to synchronize the devices connected to the
PROFIBUS net. Click OK to close the dialog.
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Adding an e Add a user application via Drag & Drop from the Hardware Catalog
Application of the PC station.

B HW Canfig - SIMATIC_PC_Station

Station Edit Insert PLC Wiew Options Window Help

D=zl %] S| sl = 2 we|

T s1MATIC_PC_Station {Configuration) -- DigTestB

[ IEIErY
4 Digsl

Hardware Catalog

4m =) | [0) PC
PC Based Control 300/400
\ndekl Module Order Aumber |F||mware MP| address Camment al FES?SE e
ation
1 i CP5613 BGK1 561-34400

...... (4 Contraller

2 B CP Industial Ethernet

g (3 CPPROFIBUS

4 23 HMI

: =20 User Application

3 [ Aeplication

; i OFC Sewer

]

10

11

12

13

14

i Application £}
I e v <

T o e
Fig. 7-51 SIMATIC Manager, HW Config - SIMATIC_PG_S : Adding a user application
[ ) Note:
l The name of t ication must be identical to the one which you
issued in the onfiguration Editor. The names will be the same
when you pérfor XDB import.

[

Note;
AN name to the CP5613 in the dialog Object
@ies —> Operating Mode.

Select Object properties from the context menu of the application

@@and click Edit VFDs in the FMS tab.
[ ]

Click New to set up a new VFD (Virtual Field Device).

L 4
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DIGSIKOM149.gif w

Fig. 7-52  Edit VFD

[} Note:

l From DIGSI 4.5 the %;ss is assigned via Options — Configure
e i

DIGSI 4, PROEIB ab (see Figure 7-53). The name applies
globally and n ical with the name assigned in Figure 7-52.

DIGSI 4 konfigurieren

VD 1|

CP 121 > CPSG13 SE14PROFIBUS) =

DIGSIKOM149_2.tif

Fig. 7-53  Configuring DIGSI 4
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¢ Close the Edit VFD dialog box with OK.
¢ Close the object properties with OK. O
e Select the menu item Station — Save and Convert to save your

changes. 0

¢ Close the hardware configuration.

L 4
Making Sure that e Select the Configuration tab in Object properties of the P@"station.
the Application
Name is Identical

Properties - SIMATIC PC Station

Genelall Settings  Configuration |

o

Compatibility:
[ S7RTHM is installed (for example with SIMATIC MET CD 742001 or later)

Memarny location of the configuration file:

I.'\KDBS'\pcst_h-:db Browse...

DIGSIKOM149_3.tif
Fig. 7-54 Propertie\ TIC PC Station, Configuration tab
e Save yo@%ﬁion file in the XDBs directory of your project by

clicki
e O th station in the Station Configuration Editor (see Figure
d click Import XDB to adjust the settings.

te:

orting an XDB file changes the operating mode of the Station

\@\ﬁguraﬁon Editor to OFFLINE.

L 4

Q2
&
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7.8.2.5 Inserting SIPROTEC Devices

To insert your SIPROTEC devices, proceed as follows: O

e Select the menu item Insert New Object — SIPROTEC Deviceand
insert the desired device into your project via Drag & Drop from
device catalog.

e Select Object properties from the context menu of the device and

click New in the PROFIBUS FMS tab.

¢ Select a subnet in the Properties - PROFIBUS @alog box.
The next available address on this network is enterechi e Address
field.

Propetrties - PROFIBUS interface 1[

General  Parameters I

Address: IB vl Q
Highest address: 126

Transmizsion rate; 1.5 Mbps

Subnet:

--- ot hetworked -
PROFIBLUS FM5

A Wy
5 Mb

Mew...

Properties... |
Delete |

Cancel Help

SIPROTEC 4 System Description 433
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e Select the FMS / IEC setting tab in Properties and set the
communication reference.

Propetties - SIPROTEC device ﬂ

Globall MLFB I Commurications Modules | System Management  FMS / IEC setting

WD address: 1023

r— Communication with DIGS] system interface .

IEC address: I - l

r— Communication wth PROFIBUS FMS system interface

PROFIBUS FMS address: IDD4 'l
Communication reference CR

[DIGS] - device]: IDDS 'l
IVFD <1

> CP5613_5614PROFIBLIS)

WFD name:

Access point:

r— Channel switch:

Channel switch: [Ma channel switch] = Part nurnber:

Cancel | Help

DIGSIKOMO58a.gif

Fig. 7-56  Properties - SIPROTEC, 4 ice, FMS / IEC setting tab
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7.8.2.6 Configuring PROFIBUS Network

e Select the menu item Options — Configure Network. The NetRro
application is started. It contains the configured PC station and the
SIPROTEC devices.

L 4

To configure your PROFIBUS network, proceed as follows: QO

E‘,!%Net?ro - [DigTestB (Network) -- D:'Digsi-Test',D4proj',DigTests]
%gNetworK Edit Insert PLC Wiew Options Window Help

38 (%) & e dlal 4 512 @) |

AP 1)
MWIF|
PROFIBUS FMS
PROFIEUS
S\MATICfPCﬁtann TSJB3B Y4 3
FRE
= o =]
. N R

G

a module capable
or application].

il

4

To display the connection
of a connection [CPU, F|

W 554 ¥ 168 |Insert |Chg 2

Ready

DIGSIKOMO61
Fig. 7-57 N h configured components
. C@tcation in the SIMATIC_PC_STATION. A table for

configuring the SIPROTEC devices is inserted.
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i‘,}__%NetPro - [DigTestB (Metwork) - D Digsi-Test' D4proj'\DigTestB]
%@ RMetwork  Edit  Insert PLC  View Oplkions ‘window Help
(8 (%] &) =@ sl 8 TS| B K2
MR 1
1|
FROFIBLUS FMMS
FROFIBIUS
T i )
SIMATIC_PC_Station 7SUB3E V4.2 %
=]
8 @
4|
Lozl IT Fartner 1T Type
4| |
Ready ‘
DIGSIKOM152.gif
Fig. 7-58  NetRro table for configuring the SIPROTEC devices
. A ' L
e Right first empty field in the Local ID column and select
Insért new, connection. The Insert New Connection dialog box
L 4
436 SIPROTEC 4 System Description
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Insert Mew Connection ll

r— Connection Parther

EI--@ It the current project
=85 NT4FMSED

; EMDEE3 4.3 FMSOE_KR4
o @ EMDEEL 4.3 FMSO5_KRS
o @ EMDEES 4.3 FMST10_KRE
- @ TSJE36 4 4_FMS04_KR3
(Unspecified] 4
All broadeast stations

- Al rulicast stations

% It unkrown project

Froject: |NT4FMSED
Skation: |75J636 V4.4_FMS04_KR3
fl odule; |

— Connection

Tope: FrS connection

[ Display properties before inseting

ok | A |

DIGSIKOM153.tif

Fig. 7-59 Inserting a

e Selectth
entry F c
Displa

ROTEC device under Connection Partner, select the
ection under Connection and activate the option
es dialog.

e Click he Properties - FMS Connection dialog box appears.

SIPROTEC 4 System Description 437
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General I Dverview I

— Connection Endpoint YD number
I 1 - I O

CREF: quu3 -]

Mane [ID]: IFMS connection] ’

Station profile: SIPROTECY FM5-5lave j

Properties - FMS Connection x| O

Via CP [P 5813

— Partner Tupe

Cont. profile: SIPROTECY CR2|

Impart GSD File... |

DIGSIKOM154.gif

Fig. 7-60  Properties - FMS conne

e Record the value of the C xer and set the value
SIPROTEC4_CR2 (LSAR24)ander Conn. profile.

e Click OK.

¢ Repeat this prog @ or all SIPROTEC devices which are

connected to the RROFIBUS network.

Note:

For a new prejec communication reference (CREF) always starts

with "3!. This number must be identical to the number assigned to the

SIPRO" ice (see Object properties of the SIPROTEC device in
&cation parameter tab). The communication reference is

the C
un&each device.

RY:
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%_%NetPru - [DigTestB {Network) -- D:\Digsi-Test\D4proj\DigTestB]

%gNatwnrk Edit Insett PLC Yiew Options ‘Window Help - E‘LI O

(9 1% 8| (e ulal 4 2 8! Kl

IdF!

MPI() 1 0

PROFIBUS FMS
PROFIEUS

| [ .

SIMATIC_PC_Station 75626 Wa 2
J E—

=
e o

= g

<

2

Lacal ID

<

& ;IJ
Ready 1 From 1 selected |Insert W v

DIGSIKOM155.gif

Fig.

O

Q>®

SIPROTEC 4 System Description
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7-61 NQh gured SIPROTEC devices

Select the\ item Network — Save and Convert to save your

changes

Sb ert and check everything in the next dialog box and
k OK.

cl

N
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7.8.2.7 Loading Configuration Data

A

To load the configuration data to the PLC CP5613, proceed as follows: OQ

Caution:

This actions requires the operating mode ONLINE.

%

L 4

440

%,

e Start the Station Configuration Editor. \%

o Click the button Change Operating Mode (only avalil inthe
OFFLINE operating mode) and answer the following qu ith Yes.
The operating mode changes to ONLINE.

[Station Configuration Editor - [ONLINE]

Compenents | Disgnesties |

Station:  |PC_DIGSI

Index i Mame |Type -
1 -‘-ﬂ: CP 8613 CP5E13
2 DIGSI_FMS Application
3
1
5
E
7 —
g

Delete.. Ringon |

Help |

D w _2.tif
Station Configuration Editor - Operating mode ONLINE

e Change to the NetPro application.
e Click on the icon of the SIMATIC PC station.
[ ]

Select the menu item PLC — Download to current
project — Selected stations.

SIPROTEC 4 System Description
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¢ Answer the following query with Yes if you want to download the new

data to your communication processor. O
PLC Download to current project Selected Stations (2263:35) ( ’
& Thizs action will ovenwrits the configuration data that are already on the

PLC[z]. Do you still want to download?

L 4

Yes Mo | Help |

DIGSIKOM156.tif \
Fig. 7-63  Confirmation query which appears when lo
the configuration data

¢ Close the NetPro application. Q
7.8.2.8 Check Settings
You should check the following v e again to make sure that they
are set properly:
O Object properties of the d&

— CREF number

rface (see Chapter 7.8.1.7)
- AccessNh e application

— Interface eterizing used

L 4 \< ,

L 4

SIPROTEC 4 System Description 441
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Set PG/PC Interface x|

Aocess Path

Aocess Point of the Application:

[for CFSE13 SIMATIC NET]

Interface Parameter Assignment Used: .

|CPEE13_5614(C0OM PROFIBUS kéctive> Floperties. . |

B <Mone>
CPSE13 5E14[COM PROFIBUS J<Activ

CPEE13_5E14[MPI) Copy... |

B CPSE13_5614(PROFIBUS) Delets | &

4] |

[&zzigning Parameters o your
Communications Processor CPSET3 /
CP5E14 for COM PROFIBUS)

Interfaces
’7 Add/Remove; Select... |
e

DIGSIKOM157.gif

Fig. 7-64  Properties - FMS connecti

442 SIPROTEC 4 System Description
E50417-H1176-C151-A8



PROFIBUS FMS

7.8.2.9 Establishing a Connection via PROFIBUS FMS

Proceed as follows in order to establish a connection via PROFIBUS O

FMS:

e Inthe DIGSI® 4 project view select a SIPROTEC 4 device or a
SIPROTEC 4 variant and click on Device > Open in the context
menu.

Open device

digsikom049a.tif

Fig. 7-65 Opening a devic

e Select the option via PROFIBUS FMS and click OK.

N
S

4

N
o
&

L 4

SIPROTEC 4 System Description 443
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7.8.2.10 Closing a Connection via PROFIBUS FMS

Existing PROFIBUS FMS connections can be closed manually or time- O
controlled.

Closing a e Select File = Close in order to close the SIPROTEC device. The

SIPROTEC 4 Device connection via PROFIBUS FMS is closed automatically.

L 4
e Respond to the confirmation box.

If several device windows are open, the operations describ@re

active device window.
Terminating Device e Quit the Device Editor in DIGSI® 4 by means of Fi @lt.All the

Editing devices are closed and any existing connection Via P IBUS FMS
is closed automatically. Respond to the confi i xes of the
individual devices.

L £ \< ,
4
444 SIPROTEC 4 System Description
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7.8.2.11 Diagnosis Options

Check the following points if problems occur with the connection

establishment:

Bus Connector

The connector attached to the CP5613 must be actively terminated, just

like the connector of the last device on the bus. 4

Configuration

Console Console:

— Bus Statistics

Information on the possible error sources is available\m%iguration
Here you can see whether your CP5613 is co cd to the ring and

whether certain errors have occurred.

- > Configuration Console

chtion Yiew |J¢'-P|||§ ' N
Tree I Bus Statistics  Shows the bus statistics W -@ odule
L1 PC Station — Bus event Ty, e s e
E..%%gﬂiﬂ(ﬁ NI;Z.T Configuration Evart P ype of eror | Counter |
I:'Izlcla 1ons CP inring 1 Bad respanse 1]
J Modules P not in ring Receive overflow 0
=B crse13icPEe14 Bus timeot a
General Bus collizion
Yersion H54 exceeded 1}
Address Bus emor 0
Time of Day Bus shart circuit 1]
) Token erg 1}
Firmwware Trace I
Mebwork Diagnostics 0
LSAP List
Bus Modes
I Counter reset |
- B Ttel(R) PROS100 WM Ne...(2) e O ssmeis
B CP simulation
----- B2) access points Help |

NS
Fig. 7-66 Configuration Co tatistics

L 4

SIPROTEC 4 System Description
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., : Configuration Console

Bus Node

Your CP5613 must be active; all other bus nodes may only be
marked as passive.

_[oix]
J Action  Wiew |J [ “@ |
Tree I Bus Nodes  Shows the list of nodes attached to PROFIBUS
|_7] PC Station —Bus nod; .
E%& SIMATIC MET Configuration 01 23456789 10111213141516171819

i @ Aopications 0ol ol ol o o
) Modules U il ot ol sl ol ot sl ot o ol o ol
5'®C5513J’CP5514 LU Il )l o ot ot o o o o o
' Generl Gl sl ol
' version oo oot
' Adiress VL sl o
' Time of Day mrrrrrrr Key———
! Firmware Trace [ passive
! Metwork Diagnostics [V active
i LSAP List [V aclive-ready
" Bus Statistics Update | ™| does not exist
- B InteliR) PRDD WM M., .(2)
- B8 P simulation
B2) Access points Help |
DIGSIKOM159.gif

Fig. 7-67 Configuration Console, Bus Node

Wrong Access
Point for STONLINE

- I Configuration Console

If your configuration data cannot ded to the communication

processor, check the access po LINE in the Configuration
Console:

=101 ]

Tree I

[ PC Station

E%% SIMATIC MET Configuratiol
Applications

Modules

B creeisicrssls

o B P simulation
. BZ) hecess points

EF Intel(R) PROJ100 VM Me...(2)

Interface parameter assignment |Mu:|dule |
n
e L CPS613_5614{PROFIELS) CPS613/CPS614
Elep_ (2
Elcp.rn
CP_SM@1:
L 4 L_LdnD
&NLINE P inkernal (local) KEUS
|

DIGSIKOM160.gif

Fig. 7-68 Configuratio

446

sole, Access Points

If this entry is not set to PC internal (local), double-click the entry.
[ ]

Set the access point to this value in the Properties of S7Online and
close the dialog with OK.

SIPROTEC 4 System Description
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STOMNLINE Properties

B Access point |

Arocess point:
S7ONLIME

fzzociated interface parameter aszignment:

2l

L 4
M odule:
[kBUS
If you change an access point of a PROFIBUS module to another
0 interface parameter azsignment of the zame module, all other access
points that point ba the old interface parameter azsignment will be
remapped to the new interfface parameter azzignment.
Ok, I Apply Cancel
DIGSIKOM049
Fig. 7-69 Properties of S7Online
L 4 \< ’
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7.8.3 Procedure with SIMATIC NET NCM PC Edition

If you do not have a SIMATIC STEP 7 full version, proceed as follows:

Note:

The configuration is almost identical to the procedure described in
Chapter 7.8.2 so that a detailed description of the software is not
necessary.

Prerequisites

Installation

Configuration on
PC1

448

e You need two PCs.

¢ Install only the NCM component (SIMATIC NCMWPC V5:2) of
SIMATIC NET on PC 1.

¢ Install DIGSI and the PROFIBUS card (and'its, drivers) on PC 2.

Configure, with the help of the NCM compenents/on PC 1, the PC station
with the communication processor and applieation (see also Chapter
7.8.2):

e Select SIMATIC NCM PC MANAGER from the Start menu.

e SelectInsert — Station -3, SIMATIC PC Station to create the PC
station.

e Open the Configusation.
e Configure the c@mmunication processor CP5613.

e Create a user application. Assign the name in Properties of the
application; nete,thatthe VFD number must be "1" in the FMS tab (see
Figure 7-52).

¢ Assign the application in Properties of the communication processor
to the, CR5613!
e Select Saye + Convert to close the configuration.

e Select Options — Configure Network to start the application
NetPro.

o WAssign the name of the XDB export file in Properties of the PC station
(see Figure 7-54).

& Adding devices:
Select Other station in the right area under Stations and place it on
your network chart via Drag & Drop.

e Assign its name (e.g. SIPROTEC + FMS number + communication
reference) in Properties of the station in the General tab.

e Click New in the Interfaces tab under Properties of the station and
select PROFIBUS as the type of connection. Click OK.

e Select a subnet in the Properties - PROFIBUS interface dialog box
(see Figure 7-55) and assign the device address. Click OK.

SIPROTEC 4 System Description
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¢ Click on the area Application in the object of the PC Station.

¢ Insert a new connection. To this purpose select the device and FM
Connection as the type of connection. Click Apply. O

¢ Change to the properties of the FMS Connection and select th
station and connection profile (see Figure 7-60). Click OK.

¢ Repeat this procedure for all SIPROTEC devices which are to %a
connected to the PROFIBUS FMS network.

e Select Network — Save and Convert and confirm @ﬁrmation
query with OK. \
r

¢ Start the Windows Explorer and change to the irectory of your
project (e.g. Programs\Siemens\

SIMATIC.NCM\S7PROJ\Project\XDBs) and e XDB file to a
disk.
Configuration on e Create a project in DIGSI 4 and a @ssary SIPROTEC
PC 2 devices.
e Check under Options — Co r GSI 4 the data in the
PROFIBUS FMS tab (see Fig 5).

e Check the PROFIBU d communication reference (CR)

from the properties of evices (see Figure 7-28).
e Import the XDB confi tion file on PC 2 in the Station
Configuration E Page 432).
Termination e Youcan h the connection to your SIPROTEC devices now.

L 4

N
>
$

Q
o
&

L 4
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7.9 Supplementary Protocols

SIPROTEC 4 devices as from system firmware Version 4.2 also allow
communication on the basis of

a PROFIBUS DP,
a DNP 3.0 and

4
0 MODBUS. \%
In DIGSI® 4 these protocols are called Other protocolsm

Note:

OO

&

These protocols can only be used for communi
SIPROTEC device and a control center. Commuhi
DIGSI® 4 and a SIPROTEC 4 device on th i
aforementioned protocols is not possi

ation between
one of the three

Operations Proceed as follows in order to es
via these Other protocols:

e Specify the interface in DIG%.
e Select the mapping fiIe@ it
e Configure the i

n n.
o Initialize your\ EC 4 device.

onfigure the communication

450 SIPROTEC 4 System Description
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7.9.1 Specifying the System Interface in DIGSI 4

Specify the configuration of the system interface in DIGSI® 4.
Proceed as follows:
e Start DIGSI® 4 and open your project.

e Selecta SIPROTEC 4 device and click on Object properties via the
context menu.

e Select the Communications Modules tab in the'Rroperties -
SIPROTEC 4 device dialog box.

Properties - SIPROTEC 4 device =]
Giobal | MLFE  Communications Modules | System Management | FidS / IEC Seitina |
11, SYSTEM-Port Sddiional F LFEEat -] L.
AR h 3
12. Service Port [DIGS14/ModemiyEiber 820nm ST Connector ] i |
O
Configuratian: O pigtocols hd Set.
“ Cancel | Help |
A
&a
DIGSIKOMA05
Fig. 7<70 /Properties - SIPROTEC 4 device, Communications Modules tab
Selecting the e Select the Other protocols setting from the System interface drop-
System Interface down list box. After this setting has been selected, the L:... command

button is activated. Click this command button. The Extended MLFB
dialog box is opened.

Extended MLFB E

1. SYSTEM-Port [0 Protocal =

2. STSTEM-Port

oo |

DIGSIKOM106

5 : DMF3.0. R

Fig. 7-71  MLFB extension

SIPROTEC 4 System Description 451
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Selecting the Specify which protocol you want to use and how the communication line
Protocol is implemented.
¢ In the lower drop-down list box, select the name of one of the
protocols further available. The selection has to be compatible with
the installed interface and the version of the communication line.

The upper drop-down list box only permits the selection of the setting
Protocols.

e Confirm by clicking OK.

L 4
e Click on OK in the Properties - SIPROTEC 4 device i\mr%

accept the settings. @

o

452 SIPROTEC 4 System Description
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7.9.2 Selecting and Editing a Mapping File

DIGSI 4 offers one or more standard configurations for the protocol
selected by you. These have to be adapted to your particular application.

If several mapping files are offered, select the file which best corresponds
to your application with regard to the scope of information contained (see
Section Selecting a Mapping File). The scope of information of the
individual protocols in documented in the SIPROTEC 4 descriptions of
the various communication profiles.

For the documentation on the mapping files refer to_the“directory
..\MANUALS\Communication on the DIGSI 4 CDROM:

Carry out the protocol-specific settings (see the‘section’on Altering the
Parameter Values).

At PROFIBUS DP interfaces modify the s¢ope,of information on the
interface (see Chapter 7.9.3).

Proceed as follows:

e Open your SIPROTEC 4device,and double-click Interfaces in the
function selection box. Youcan'select a mapping file now in the Other
protocols tab.

Other protocols

Mapping file ;

y
oad stahdard contents

LChangeable area

/¢ Masimurn@layve responze time [milliseconds]:
GlobalS ection Mastd S ecSlaveR esponseTime = 10;

/¢ Accept Moadeast messages for Cail Status Register using funchions
/¢ "ForeeSingle Cailhand "Force Multiple Cails" [0 = no, 1 = pes):
GlabalS estionCoilBroadcasttdsg = 1:

/¢ Arcept bigadcast meszsagas for Holding Register using functions
» /¢ WBreset Single Register' and "'Preset Multiple Regs'' [0 =no, 1 = yez):
GlobalSectidn HoldingBroadoastzg = 1:

(& N
O] |

DIGSIKOM107

Fig. 7-72  Interface Settings — Other protocols on the device

Selectifig a e Select the name of a mapping file from the Mapping file drop-down

Mapping File list box. The choice depends on the system interface settings carried
out in the Extended MLFB dialog box.

SIPROTEC 4 System Description 453
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A\

Caution:

As from Version 4.2 DIGSI® 4 provides mapping files for PROFIBUS DP
which allow you to change the configurations to the system interface. As
soon as you select one of these mapping files, changes are made to the
parameter set of the SIPROTEC 4 device. If you had previously selected
another mapping file, the original state of the parameter set cannot be
restored.

Altering the
Parameter Values

¢ Adapt the values of some parameters manually, for example,the baud
rate, depending on the selected protocol. In this case'the names of
the parameters with preset values are displayed in the,Changeable
area box. Adapt the displayed values to your requitements.
For further information please refer to the SIPROREC 4 description of
the various communication profiles.

Note:

If you use the PROFIBUS DP proteeolfer. communication, you need to
set the PROFIBUS DP address inthe*@hangeable area box. Please do
not alter any settings in the FMS/EG,setting.

Accepting Settings

Error Indications

454

e Click OK to apply yeur Settings.

DIGSI® 4 changesdhe parameter set in accordance with the selected
mapping file.

An error indicationfisidisplayed if you have carried out an impermissible
change in thesehangeable area while editing the mapping file.

Object Properties [3100:32834)

al protocol.

gﬂocvcured while compiling the mapping file far the
ges to the changeable area may have been ilegal

Help |

Fig. 7-73  Error indication due to impermissible entry in the mapping file

DIGSIKOM108

e Click OK to confirm the indication.

e Open the Properties - SIPROTEC 4 device again and correct your

SIPROTEC 4 System Description
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changes. If appropriate, load the standard setting.

o Note: O

l Changed parameter values are checked for their plausibility. If ( ’
communication is not possible, check the new values which have be
entered.

4
7.9.3 Allocating Information Items \%

The selection of the mapping file results in a basi ration of the
items of information to the system interface whichyi tained in the
mapping file.

If you have selected such a mapping file for FIBUS DP interface,

the configuration in the device matrix ca altered similarly to the

method described in Chapter 5.5.8. nfeplace individual items of
information contained in the st ng, but you cannot change

the amount of information.

Proceed as follows in orde ut the configuration:

nd double-click Configuration in the

« Open the SIPROTEC m

function selection | in% isplay the device matrix.
The column S for the
information.

Changing the Both columns lly show the preset initial configurations.
Configurations . x

interface is displayed as the destination for

SIPROTEC 4 System Description 455
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Object properties - 11 dmd= - MY %]
Transmizsion threshold — Pratocel info-Destination | teasured value-DestinationI

Transmizzion via supplementany protocol;

Mo, Seftings Walle

1 ||Register type 4
|Fegister number

DIGSIKOM136

Fig. 7-74  Object properties dialog box, Protocolinfo - Destination tab

rotocol info -
ding on the configuration
rce. If a measured value is
stination, the Measured value

This dialog box always contains one o t
Destination or Protocol info - S
to the system interface as destina
configured to the system interface@s

- Destination is also displayed

al

Object properties - 11 dmd= - M¥

easured walue-Destination

Mo. Walle
1 |Zero offzet an
1 | Scaling facto 100
1 | Type Pritmary value

Cancel |

\ Fig. 7-75 Object properties, Measured value - Destination tab

Setting Pro I
Parameters

L 4

The parameters of the Protocol info - Destination or Protocol info -
Source are protocol-specific.

The meaning of the individual parameters is specified in the protocol
documentation which you receive together with the communication
module.

SIPROTEC 4 System Description
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Scaling the
Measured Values

Changing Settings
Afterwards

$

You can change the scaling of measured values in the Measured value
- Destination tab

The scaling of a measured value is usually necessary as soon as th:O

resolution of a measured value needs to be reduced. If, for examplg, a
measured value existing in 32-bit form is reduced to 16 bits, import
information may be lost. You can counteract this effect by scaling the
measured value. .

e Selectin the Type box whether it a percentage value gprimary value

or secondary value.

e Set the value by which the measured value is to\ ied in the
Scaling factor box.

e Setthe value which is to be added to the m {
offset box.

lue in the Zero

You may be able to edit other settings de
using, for example Threshold value for

the protocol you are
protocol DNP.

t otocol or for the measured-
erties dialog box of the respective
the Protocol info - Destination or
d value - Destination tabs.

If you want to change the setti
value scaling afterwards, open th
information and change th

Protocol info - Source Ks

>
N
O

(0]

O
Q>®

L 4
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7.10 Connection via Ethernet

458

With this type of connection, the PCs and the SIPROTEC 4 device
communicate via an Ethernet connection.

To be able to establish a link between a computer and a SIPROTEC 4
device, the values of the serial port settings of the two components must
be identical. Some relevant setting values can be set in the DIGSI 4
Device Editor. Others are displayed but cannot be set. You would have
to use other programs to edit them, for example, DIGSI| Managet!

To select and check settings for PC and device interfaces:

¢ Right-click Interface in the list view of DIGSI device editing. Click
Open object in the context menu. You can also double=elick
Interfaces. In either case, the Interface Parameéters dialog box is
displayed.

e Check the settings under each tab and makejany changes that are
necessary.

o Click optionally DIGSI > device to transfer o the SIPROTEC 4 device
changed settings in the Online operating,mode.

¢ Click Apply to accept changed-settings:, The dialog box remains
opened. Click OK in order to ae¢eptisettings and close the dialog box.
In either case, the values arefplaeed,in the memory of the computer.
The setting values are not yetstored in the parameter set.

The Interface Parameters/dialog,box has a different number of tabs with
setting options for thegparameters of the interface in question depending
on how the computer andthe SIPROTEC 4 device are equipped.

The "Serial interface atthe PC", "VD addresses" and "Operator interface”
tabs are always available:

Q "Ethernet atthe'RC"tab

This tab displaysthe settings for an Ethernet interface in the PC. You
will find thesefsettings in DIGSI Manager, Options — Configure
DIGSh4, Ethérnet tab.

Q "Ethernet at the device" tab

Thig,tab displays the settings for the Ethernet interface in the
SIRROTEC 4 device. This tab is displayed if the SIPROTEC 4 device
has'an Ethernet system interface. You will find these settings in DIGSI
Manager, Object properties of the device, Communication
Parameters tab.

For further information on the settings refer to the Online Help of
DIGSI® 4.

SIPROTEC 4 System Description
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Maintenance and
Immediate Help, Test Functions

This chapter provides information on the mainten \sures

required or recommended to maintain the reliabili PROTEC® 4
device, on the components which have to be chieck d replaced
routinely, on the testing and diagnostic functions and, on the steps to be
taken when faults arise at the device. The cha intended for the
persons responsible for operation as wel e protection engineers.

L]

Contents 8.1 General 460
8.2 Routine Checks 461

8.3  Replacing the Batter 463

471

481

484

489
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Maintenance and Immediate Help, Test Functions

8.1 General

Hardware Faults

Software Faults

O

SIPROTEC® 4 digital protective and control devices are designed to 0
require no special maintenance measures. The only maintenance

measure required is to change the battery. All the measuring and signal
processing circuits are solid-state. All the input modules are also solid- 4
state. The binary outputs are provided with barriers.

Since the device is self-monitoring to a great extent, hardx%@
r

software faults are signalled automatically. This ensures t
availability of the device. Therefore, maintenance checkg’in
intervals are not required.

In case of recognized hardware faults 0

a The device blocks itself automatically,

a The "live status" relay drops out and sighal ault via its breaking
contact.

If a fault is recognized in the exter,
normally only provides an indicati

Recognized software faults

Q Trigger resetting and resta
If the fault is not eliminate
are carried out. @ e device is taken automatically out of

operation.
Display is carNa ia the red LED "ERROR" on the front panel.
Q The "live st ignal relay drops out and signals the fault via its

breaking co

operal ications (see Chapter 6.2 Indications).

G
There aults and errors can be viewed chronologically as
ional
Vi

If is connected to the control system for switchgear or other

r trol devices, the monitoring indications are also signalled via
serial interface to the control center.

Q>®
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Routine Checks

8.2 Routine Checks

required since these are part of the firmware programs which are
monitored continuously.

Routine checks of the characteristic curves or pick-up values are nOO

The normally scheduled interval for plant maintenance can be used to
carry out operational checking of the protective and control device§
Maintenance is used primarily to check the interfaces of t@ROTEC®

device, i.e. the coupling with the plant.

The following steps are recommended. If a fault is dj , refer to the

information in Chapter 8.5 Troubleshooting. @

o Verify that the green "RUN" LED on the front illuminated and
the red "ERROR" LED not.

e Check that the states of the LEDs on the t panel provide an
accurate image of the current state o device and the plant.

e Press the LED push-to-test button. LEDs except the red
"ERROR" LED are illuminat

e Read out the operating su t quantities (see Chapter 6.3)

e

and compare themtot asurement quantities for checking
the analog inputs.

e Read out the operati%:c tions (see Chapter 6.2).
Ensure that there tries on device faults, measurement
quantities or other i sible information.

N
S

L 4

Q
o
&

L 4
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Carry out a restart of the device thus triggering a complete hardware test.
The device is not ready for operation during the restart.

DIGSI® 4 to select the Restart function. You require the password for

¢ Use the operator control panel to select the Device Reset function or
testing and diagnostics to this purpose. 0

e Check the binary inputs and outputs by means of DIGSI® 4 under
Test. The Device Inputs and Outputs menu item contains the s

actual states of all the LEDs, binary inputs and binary outp%l

table. Compare these with the actual current condition\
Warning: ‘ i ’i
/ j \ Changing of the switching states by means of the t%ons must be

avoided during operation, since any change immedi ffects the
inputs and outputs of the device and thus the plant!"his then
corresponds, for example, to non-interlocked s

e Check the command circuits. The p is described in Section
Chapter 6.6.

Note:

The use of the operator coptr el of the device and DIGSI® 4 are
described in Chapter, er 4.

N
>
$

L 4

Q
o
&

L 4
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Replacing the Battery

8.3 Replacing the Battery

8.3.1 General

The indications and the fault record data of the device are saved imthe
battery-buffered RAM. In order to retain them during a supply voltage
failure a buffer battery has to be used. The buffer battery.alSo maintains
the internal system clock with calendar at an auxiliaryvueltage failure.

Itis recommended to replace the battery when Fail'Battery is displayed,
or after approx. 10 years of operation at the latest.

Recommended battery:

Lithium battery 3 V/1 Ah, type CR 1/2 AAge 0, VARTA Order No. 6127
101 501

The procedure for replacing the battery glepends on the device design.

We differentiate between deviceésyfor‘panel flush mounting, cubicle flush
mounting, panel surface mounting, ofmounting with detached operator

control panel.

8.3.2 Battery Replacement at Panel Flush Mounting and Cubicle Flush
Mounting

[ ) Note:

l All the capfiguration and setting values of the device are stored
retentiV€ly against voltage interruption. They are stored independently of
the buffer battery. They are therefore not lost when the battery is
replaced or when the device is operated without a battery.

Proceed as follows in order to replace the battery.

The battery is installed on the front edge of the CPU board. The front
panel has to be removed in order to replace the battery.

¢ Read out the indications and metered values of the device via
DIGSI® 4. To do so, connect your PC to the front operator interface of
your device. DIGSI® 4 stores the read-out information in the PC.

e Have the replacement battery ready.

SIPROTEC 4 System Description 463
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A\

Caution:
Q Do not short the battery!
a Do not reverse the polarity of the battery!

Q Do not recharge the battery!

Caution:
Electrostatic discharges over connections of componem@lctor

paths or pins must always be avoided by first touchin
parts. Do not plug or withdraw interface connectio

Warning:

Even after the supply voltage has been cted or the module has
been removed, hazardous voltag ill'be present in the device
(stored energy in the capacitor)!

464

e Switch off all poles of th x voltage of the device at the circuit-
breaker.

can then be ac \= .
e Pull of the frow d fold it carefully away to the side. Remove
the plug-in c of the ribbon cable between the processor
1 (e
ke

th nt panel and loosen the screws which

board CPU the front cover from the front cover. Spread the

plug co ches at the top and bottom so that the plug
conpectar of the ribbon cable is pressed out.

. Th%N is positioned on the bottom front of the CPU board (@ in

O
Q>®
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Replacing the Battery

Q>®

L 4

| L 4

J
| N inder

\ Battery

-
R

Slot5 Slot 19 CPU board
o e 1/0O Input/Output Board
Fig. 8-1  Front view with mnel - position of the buffer battery
(simplified a d)
e Remove battery from the snap-in fastener by using the cable

binder &b in Fig. 8-1.
e Remo e le binder from the old battery and attach it to the new

batte

o Press ew battery firmly into the snap-in fastener as shown in Fig.

% the plug connector of the ribbon cable between the CPU board

d the front panel of the device onto the plug connector of the front

bent!
Press the latches of the plug connector together.

Replace the front panel and fasten it to the housing by means of the
screws.

O\anel. Do not use any force and ensure that no connecting pins are
[ ]
[ ]
[ ]

Replace the covers.

SIPROTEC 4 System Description 465

E50417-H1176-C151-A8



Maintenance and Immediate Help, Test Functions

o Switch the auxiliary voltage back on and download the indications and
metered values back to the device after it has restarted. O

¢ Set the internal system clock if it was not synchronized automatically
via one of the serial interfaces. For further information please refer to
Chapter 4.3.7.

applicable regulations!
a Do not reverse the polarity of the battery! @
Do not recharge the battery!

a
Q Do not throw the battery into a fire!
a

Explosion hazard! g \

L 4
Warning:
/ j \ The used battery contains Lithium. Dispose of it as specif\%
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Replacing the Battery

8.3.3 Battery Replacement at Detached Operator Control Panel

C)O

o Note:

l All the configuration and setting values of the device are stored
retentively against voltage interruption. They are stored independently of
the buffer battery. They are therefore not lost when the ry is

replaced or when the device is operated without a hatte

Proceed as follows in order to replace the battery.

. If a battery
by a new one.
a snap-in fastener

The battery is located at the front edge of the
needs to be changed, it does not need to be sepl
The front panel of the operator control panel ¢ i
called G2 for a new battery.

Proceed as follows:
¢ Read out the indications an el@ues of the device via
t

DIGSI® 4. To do so, connect he front operator interface of
your device. DIGSI® 4 read-out information in the PC.

e Have the replacement&

Caution:

a Do not sh ba !

a Do not&the polarity of the battery!
h

a Dono e the battery!

+ &2
. the covers from the front panel of the operator control panel.

Loosen the screws which are then accessible and remove the front

nel.
Press the new battery firmly into the snap-in fastener as shown in Fig.
2 8-2.
L 4
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]
=
il

®
G2
®

N

Q| L
]

Fig. 8-2 Rear view of the front pa& sure size 1/, with inserted battery

Replace the front panel an en it to the housing by means of the
screws.
Replace the CO\Q

Switch the auxili tage back on and download the indications and
metered valu&" the device after it has restarted.
Set the inter, clock if it was not synchronized automatically

via one of t interfaces. For further information please refer to
Chapter@4.3.7

A\ ,

o)

attery contains Lithium. Dispose of it as specified in the
plicable regulations!

@ 0 not reverse the polarity of the battery!
Do not recharge the battery!

\EI Do not throw the battery into a fire!
O Explosion hazard!

L 4
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Replacing the Battery

8.3.4 Battery Replacement at a Housing for a Design without Operator
Control Panel

The battery is located at the front edge of the CPU board. The device@
to be removed from the wall before the battery can be replaced.

The following section describes the procedure for replacing the batiery.

e Read out the indications and metered values of the via
DIGSI® 4. To do so, connect your PC to the front ripterface of
your device. DIGSI® 4 stores the read-out information,in the PC.

¢ Have the replacement battery ready.

® Note: V
l All the configuration and setting values o device are stored

retentively against voltage interruption. e stored independently of
the buffer battery. They are therefor t when the battery is
replaced or when the device is 0 ithout a battery.

Caution:
Q Do not short the !
a Do not e rity of the battery!

rev
a Do notre the battery!

=

Electrestatic discharges over connections of components, conductor
N pins must always be avoided by first touching earthed metal
s

. Do not plug or withdraw interface connections under power!
@ Warning:
Even after the supply voltage has been disconnected or the module has
< ; been removed, hazardous voltages may still be present in the device

(stored energy in the capacitor)!
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Switch off all poles of the auxiliary voltage of the device at the circuit-

breaker.
Screw the device off the wall.

Replace the old battery by the new one as described in Chapter 8.3.2. 0
Screw the device back firmly onto the wall.

Switch the auxiliary voltage back on and download the indications and 4
metered values back to the device after it has restarted.

Set the internal system clock if it was not synchronized @Ily

via one of the serial interfaces. For further information plea erto
Chapter 4.3.7.

Warning: 0
/ j \ The used battery contains Lithium. Dispose of@cified in the

applicable regulations!

]

a
a
a

Do not reverse the polarity of th at@
Do not recharge the battery!
Do not throw the battery irK.

470

Explosion hazard! &

SIPROTEC 4 System Description
E50417-H1176-C151-A8



Test and Diagnostic Functions

8.4 Test and Diagnostic Functions

C)O

Danger!
/ i \ Those carrying out test functions must be suitably qualified afid
have a good knowledge of system conditions.

Improper procedure can cause death as well as@ury or

damage to property.

In the Online operating mode DIGSI® 4 allo%;arry out various

test and diagnostic functions for a SIPROTE evice, such as

a Switching on/off the test mode and transmission blocking,

QO Testing binary inputs, binary outp EDs,

Carrying out a circuit-break sm

Initiating a test fault rec

Outputting test indicati nually via the system interface,
Displaying the syster{&

[ S S

0
N
.(,(b

S
&

Q>®
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The test functions are activated via the menu bar and via various
functions which are accessed through the list view of the device.

a

Click in the DIGSI® 4 navigation window on Test. All the subordinate
objects are displayed in the data pane.

Open the device in the online mode (see Chapter 4.3.4) OO

Hardware Test (device inputs and outputs)
Testing of the operational statuses of LEDs, binary outputs and binary
inputs of a SIPROTEC® device.

L 4

Test Event for System Port
Outputting test indications manually via the system in@

Start Oscillographic Fault Recording

Initiating a fault recording for test purposes.
Circuit Breaker Test Function

Carrying out a circuit-breaker test (tripping of re-agtivating).
Depending on the device model not all the ions are always

available. The test functions are protected Wsword.

&

>
N
N

L 4

N
&
&

L 4
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8.4.1 Switching the Test Mode On and Off

If test mode is switched on, indication output to the control center frg
SIPROTEC 4 device is marked with an additional test bit. This test bit
allows you to ascertain whether an indication has been output durin
test. In this way, responses to indications output in normal operation can
be suppressed. .

Proceed as follows:

e Select Device — Test Mode. %
If the test mode was activated, it is de-activated ice versa.
Activated test mode is indicated by a check m e menu
command.

e Enter the password for testing and diagnastics.

When you switch test mode on or off, a @ is displayed in the left-
hand part of the status bar. Bar segm itionally indicate the

progress of the procedure.

8.4.2 Switching the Transmission Bl and Off
If the transmission blogck i tivated, no indications are output via the
system interface of afSl C® 4 device. A transmission block can be

switched on or,

Proceed as .
Block Data Transmission.

e Select Device=
If the ion block was activated, it is de-activated and vice

vers ed transmission block is indicated by a check mark at
thesme mmand.

v Krt password for testing and diagnostics.

N& the transmission block is switched on or off, a message is

ayed in the left-hand part of the status bar. Bar segments
Odditionally indicate the progress of the procedure.

Q>®

g on the current state.
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8.4.3 Testing Device Inputs and Outputs (Hardware Test)

474

The test encompasses testing of the binary inputs, binary outputs and
LEDs of a SIPROTEC® device. When this test function is started, the test
mode is activated automatically and all the indications are identified by a
test bit.

Proceed as follows:

e Select Hardware Test and open the Hardware Test dialogfboxavia
the Open Object context menu.

Test device inputs and outputs
Binary input, binary output and LED: \ '
Mo. Actual Mominal E[;I
BO 20 = oM d
BO 1 ' oM
BO 22 - oM
LEL 1 a)
LED 2 @)
LED 3 a)
LED 4 A ACPRLIPUDIR L3 PU
LED & &) 0/C Earth PU.DIR E picked up
LED E !.t F Failure Sum 1Fail | balance, Fail U b
LED 7 & M J
LED _
LED & oM Brk OPEMED
LED 9 & » OFF >Door open ,l
d N & A . ST
i Y4 |
™ Awtomatic Update [20 80 Update

DIGISGB007

Fig. 8-3 Haudware,test, operational states LEDs, binary outputs

The displaysarea of the dialog box is subdivided vertically into three
groups:

QeBI| fagbinary inputs,
Q) BO for binary outputs and
OWLED for LEDs.

¢ Click on the designation of the group in order to display or hide the
information on the group.

In the No. column, the numbers of the individual binary inputs, binary
outputs, and LEDs are displayed. The numbers are shown with the prefix
Bl, BO, or LED.

SIPROTEC 4 System Description
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In the Actual column, the actual state of the hardware component is
displayed. The state is visualized symbolically, meaning by the symbol of
an LED that is switched off or on or by the symbols of making or breaking
switching contacts.

EE 4 ~— | [Low| |LS
BEG -7+ | High LS
DIGISGB010

Fig. 8-4  Visualization of the actual states for binary inputs

The Nominal column displays the possible setpoint state,of a hardware
component in clear test. Since the hardware componenis only have two
states each, the state which is opposite to the acttal state is always
displayed.

The Allocated column indicates what equipment;commands, or
indications are configured to the hardware components.

e Click on the command button,in the/Nominal column in order to
change the operating state ofithe, comrésponding hardware
components.

Danger!

A Be aware that the switehover of operational states on the
SIPROTEC® device reallytakes place!
This activates equipment connected to the relays, such as circuit-
breakers or‘disconnectors.
If you do nat want this to happen, you need to activate the output
blocking on the SIPROTEC® device (see Chapter 6.7.4).

Please furthermore be aware that after the binary inputs have been
activated, the'state of the binary input processed in the device does
not agree with the actual one.

Whenyou leave the Test device inputs and outputs dialog, arestart
iSycarried out. This action deletes fault records, network faults, etc.

e Enter the password for testing and diagnostics.

If the password you entered was correct, an enable is set and the
command for changing the setpoint state is output. The enable for further
operating state changes is retained for further tests until you close the
Hardware Test dialog box.

When the Test device inputs and outputs dialog box is opened, the
current operating states of binary inputs, binary relays, and LEDs are
read in and displayed. The display is updated in different ways.

If a command to change to another operational state is successful, the
display for the hardware component is updated.

e Click Update to update display of the states of all hardware
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components manually.

o Selectthe Update Cyclically check box in order to set cyclic updating
of the display of the current states of all the hardware components.

e Click Close in order to terminate the hardware test.

The Test device inputs and outputs dialog box is closed. This sets all
the hardware components back to the operating state specified by the
plant states.

476 SIPROTEC 4 System Description
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8.4.4 Carrying Out a Circuit-breaker Test

Circuit-breaker tests can be carried out with
a Only tripping and with 0
Q Tripping and subsequent re-activating.

L 2
Proceed as follows:

e Select Circuit Breaker Test and open the Test&@aker
s

dialog box by means of the Open Object conte
In the background the Spontaneous Indicati ow is also

opened. This window displays indications onthe Its of a circuit-
breaker test.

Circuit breaker test

Circuit break.er test

ol- o 2
CB1-TEST tip/cloze P ]|
CB1-TEST kip/cloze Phaze C [1ph only)
CB1-TEST kip/cloze Phages ABC

CB2-TEST trip/claze Phase A [1ph anly)
CBZ2-TEST tip/cloze Phaze B [1ph only

CBZ-TEST kip/cloze Phaze C([1ph o
CBZ-TEST tip/close ABC

LCloge | Help |

DIGISGB115
Fig. 8-5 i circuit-breaker

A successfully launched test cycle may cause the circuit breaker to

\@ close if an external automatic reclosing device exists!
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8.4.5

478

Initiating a Test Fault Record @

¢ Enter the password for testing and diagnostics.

If the password you entered was correct, an enable is set and the
command for the test is output. The enable is retained for further tests
until you close the Test circuit-breaker dialog box. < )

The test results are displayed in the Spontaneous Log window.

e Click in the Circuit breaker test dialog box on Close in order to ¢

terminate the procedure. \
Qcording

For test purposes you can use DIGSI® 4 to initiate a
manually.
Proceed as follows:

e Select Test Fault Record and op
box by means of the Open Object

he'T, ault Record dialog
enu.

The test fault recording is started
During the fault recording, an indi
the status bar. Bar segments a
procedure.

The procedure for changin
described in Chapter .

The scope of de IGSI® 4 includes the program
ComtradeViewe allows the display of fault-record data which are
written in a fault-recaxd file. The optionally available program SIGRA 4
offers numer ( é ical possibilities of evaluating fault records.

. Do@le-@ the name of the fault in order tot open the evaluation

pro
Bydefaultithe ComtradeViewer program is opened. If SIGRA 4 is
& it is opened.

It record length currently set.
is output in the left-hand part of
indicate the progress of the

ing values for fault records is

O
Q>®
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8.4.6 Setting Indications

DIGSI® 4 offers you the possibility of outputting test indications manu
During this test, all indications are marked by an additional test bit.

Proceed as follows:

e Select Test Indication for Interface and open the Test Syste§
Interface dialog box by means of the Open Object context menu.

Meldungen erzeugen

Achtung:
Abhanagig won der Rangierung werden Ausgaberelais betatigh und beldungen uber di
Swpstemschnittstelle ausgegeben.
eldung At Aklion -
Eb_w/ K.ommeng Senden
EM KG Senden
EM E&A Senden
ext EM KG Senden
ext EM EA Senden
Wischer Senden
KOM/GEH Senden
EIM/ALIS Senden
1E_W Senden
IE KG ormmend Senden
IE EA Senden
D Ein Senden
I0_S Ein Senden
D Ein Senden
D_S Ein Senden
Ty Fin S A
|

DIGISGB118.tif
Fig. 8-6 Indications
The ¢olu dication shows the display texts of indications which can
Be h indication types are displayed depends on the type of the
C® device.
L 4
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8.4.7

480

A value is defined for the indications that you want to test in the
SETPOINT status column. Depending on the type of indication, there
are drop-down list boxes, spin boxes, or input fields for this purpose.

e Click in the SETPOINT status column on the field and select the
value which the indication is to assume, for example Off.

e Click in the Action column on the Send command button in order to
output an indication. Indications are output individually.

e Enter the password for testing and diagnostics.

If the password you entered was correct, an enable is set ang,the
command for changing the setpoint state is output. The epable’is
retained for output of further indications until you close the Testssystem
interface dialog box.

e Click Close, in order to terminate the process.

Displaying the System Load

For diagnostic purposes, it is possible toteadhout data on the system
load. These data are not importantfer thesnormal operating state.

Proceed as follows:

e Select Device — Resource'Meter and select the Resource Meter
dialog box.

Resource Meter

System workload:

DIGISGB013

Fig™8-7 WSystem load

The system load is displayed statically. That means that the system load
at'the time the dialog box is opened is ascertained and displayed. If the
system load changes while the dialog box is opened, the display is not

updated automatically.

e Click Update to update the display manually.

e Click Close in order to terminate the dialog box.
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8.5 Troubleshooting

O

If the device indicates a defect, the following procedure is recommended:

If none of the diodes on the device front panel are lit, verify the following
points: .

¢ Are the modules inserted correctly in the slots and loc by the front

panel?
¢ Are the plug connectors of the ribbon cable plugg\ he latches
latched in?

¢ Is the auxiliary voltage sufficiently high and, riate, with the
correct polarity at the corresponding connectiongy(for further
information please refer to the overview.dia s in the appendix of
the device manual)?

¢ Is the fuse link of the miniature fu t ower supply unit of the
module intact (see Figure 8-11)? sary, replace the miniature
fuse (see Section 8.6.2).

If the red "FAULT" display i

out a device restart (see h&

>
R
.Q(b
<
O
&

L 4

e‘green "RUN" display is off, carry

2).
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If MONITOR is displayed in the device display, you can re-initialize the
device by using DIGSI® 4 Reset:

MONITOR 01/05

Equipment data —>
]

User interface —>
2
SystemI-face —>

Fig. 8-8 Monitor display in the device display

[_[=]x]

g DIGSI Manager - Project 1
File Edt Insett | Device Wiew Options Window Help

0l % |Q§ CompilefDownload Programs. .. l‘m_ﬂl EI ‘
— — Initialize Device...
_ DIGSD > Device (Flug & Flay),., [_[D]x]
i Get process data Type Size Author L ast modified Comment g
o

ED RegiorrommT SIPROTEC device 16.08.2000 13:54:57
B0 Substation N
435 Substation 1

digsi630.gif

Fig. 8-9 Initializing a DIGSI 4 device, example

For information on using DIGSI®™% please refer to Chapter 4.3.6.

e Enter the password foriparameter set.
The display in thefdevice display initially disappears.
After successfuliipitialization the LEDs signal normal operation again
and the defaultidisplay reappears. The device-specific setting values
are loaded back toxthe"device in as far as they were saved when the
PC was started/up. The device is ready for operation.
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Troubleshooting

Additional Support

If these measures do not resolve the problem, please contact our hotline.

Our customer hotline needs the following information to assist you:

Q The complete order number (MLFB) of the device,

Q The serial number of the device,
Q The version of the implemented firmware,
a

The boot system version.

The data are determined by means of the operator

MLFB and factory number can also be read fro @eplate sticker
on the device housing. b

device or DIGSI® 4.

Operator Control o If the device is ready to operate, sel
Panel MAIN MENU — Parameters —
Version.
or
DIGSI® 4 e Inoffline mode use th

tab.

General  Device

Device type:

P version:

MLFE: S.JB3E1A423HHD

BF number

Par. set vergion |vu4.2?.n3
@ cotpaibiity cae: |2snm1105010353
e |

digsi631.gif

Fig. 8-10 DIGSI 4 object properties, example

Q>®
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t Extras — MLFB/

e& Properties menu to select the Device
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Maintenance and Immediate Help, Test Functions

8.6 Corrective Action / Repairs

8.6.1 Software Procedures ()

The software procedures during operation include Y 2

QO The initialization of the processor system, as described in
4.3.6 or

O Modification of the parameter setting, if for example y \o
reduce the sensitivity of a monitoring function which i ed
sporadically during operation.

If these measures do not lead to the desired succe ou should not

carry any further measures during device oper
Replace the device by an intact one.

8.6.2 Hardware Procedures !
Hardware modifications or repam be limited to that which is
es

absolutely necessary. This incl rticular replacing the miniature
fuse of the internal power su

Individual defective modul nly be replaced by experienced
persons when absol e ry!
Under no circumstal ay soldering work on the printed circuit boards

N
O
Q>®

L 4
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Corrective Action / Repairs

Disassembling the
Device

The device has to be disassembled in order to work on printed circuit
boards. This is done as follows:

e Prepare the area of work. The following tools and aids are requ&O

- A grounded mat suitable for protection against electrostatic
discharges (ESD),

- A screwdriver with a 5 to 6 mm tip,

- A Philipps screwdriver Size 1,

- A 4.5 mm socket driver. ¢

o Switch off all poles of the auxiliary voltage of the ev@‘re circuit-
breaker.

Caution:

parts.

Electrostatic discharges over connections of ¢ ents, conductor
paths or pins must always be avoided by firs ching earthed metal
Do not plug or withdraw interface co

ions under power!

Warning:

Even after the supply voltage een disconnected or the module has
been removed, hazardo oltages may still be present in the device
|

(stored energy in th !

L 4

N
>
$

Q
o
&

L 4
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Maintenance and Immediate Help, Test Functions

Pull all the plug connectors off from the device rear.

If there are optical-fiber connections, these have to be unscrewed and
protected against soiled (not applicable for device variants for panel
surface mounting).

Warning:

Laser injection! Do not look into the ray, not either with optical devices.
Laser class 3A according to EN 60825-1.

486

Unscrew the threaded screws of the D-subminiature female
connector at location "A" on the device rear (not applicablefor device
variants for panel surface mounting).

If the device has further interfaces on the reagin,addition to the
interface at location "A", loosen the screws lgcatedhdiagonally (not
applicable for device variants for panel susfacesmounting).

Remove the covers on the front panel and{logsen the screws which
can then be accessed.

Pull of the front panel and foldit carefully away to the side.

In the case of devices with aidetached operator control panel, the
front panel can be removed direetly after the screws have been
loosened.

Remove the plug conne¢torsyof the ribbon cable between the CPU
board and the frontgpanel. To disconnect the cable, push up on the top
latch of the plug onnectorand push down on the bottom latch of the
plug connector. Thisfstep is unnecessary on devices having a
detached operater control panel.

In the case ofssuchidevices you have to remove the 7-pin plug
connector X16 pehind the D-subminiature female connector and the
plug connegtor of/the ribbon cable which leads to the 68-pin plug
conpector onthe device rear from the CPU board.

Remove,the plug connector of the ribbon cable between the CPU
board andthe I/O input/output modules.

Remove the modules from the housing and place them on the
prepared mat suitable for preventing ESD.

In the case of devices for panel surface mounting a certain amount of
force is required in order to remove the CPU board due to the existing
plug connector.

SIPROTEC 4 System Description
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Corrective Action / Repairs

Replacing the The location of the miniature fuse depends on the type of your

Miniature Fuse SIPROTEC 4 device. At some devices they are positioned on the CPU
board which also contains the power supply. This example is used to O
illustrate how the fuse is replaced.

Proceed as follows:

¢ Keep the replacement fuse 5 x 20 mm ready. Verify the correct rating,
correct time lag (T) and the correct coding. These data are printed on
the module (see Fig. 8-11).

The type of fuse depends on the auxiliary voltage o@le afuse
"T4H250V" in accordance with IEC 60127-2 is req 41048V
(see Table 8-1).

e Remove the defective fuse from the bracket ).

F1

_m—

(b —

JvAOge 1514
[RYN

ANOSZHZLOVA STT/O0A 052-09 (][] 21
00N 872 [II<1-T18

N0SeHZL

=
k=
s
S
S
< \

ment of the miniature fuse to the device auxiliary voltage

Rated auxiliary voltages Fuse
24V to 48V T4H250V
60V to 125V T2H250V
110 Vto 250 V, 115V AC T2H250V

¢ Insert the new fuse into the bracket.

¢ Plug the board carefully back into the housing.

@ The insertion location of the module is described in the chapter

Installation and Commissioning.
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Maintenance and Immediate Help, Test Functions

Assembling the
Device

Proceed as follows in order to reassemble the device:

A\

Caution:

Proceed with utmost caution and do not use any force so that the
connector pins are not bent!
Ensure that the latches are latched in properly.

e Plug in the plug connector of the ribbon cable between the CRWboard
and the I/O input/output modules.

e Plug the plug connector of the ribbon cable between the/CRPU board
and the front panel of the device onto the plug congector of the front
panel.

At devices having a detached operator control panel plug the plug
connector of the ribbon cable, which comes ffomijthe 68-pin plug
connector of the device rear, onto the plug cennector of the CPU
board. Plug the 7-pin plug connector X16"belonging to the ribbon
cable behind the D-subminiature female cannector. The direction in
which it is plugged in is not relevant'singe thefConnection is protected
against polarity reversal.

o Replace the front panel and fastenit to the housing by means of the
screws.

e Replace the covers.
e Fasten the rear interfaces again.
e Plug all the connéctors back’onto the matching female connectors.

e Screw any optical¥iber connections back on.
When connectingyan FE connector ensure that its lug is inserted
properly intogheysocket groove and does not come out when the
knurled nut is tightened. The knurled nut may only be tightened
fingertight!

Wwarning;
Laser injection! Do not look into the ray, not either with optical devices.

Laser glass 3A according to EN 60825-1.

488

The last three steps are not required at device variants for panel surface
mounting.

e Switch the auxiliary voltage for the device back on.

If the green "RUN" LED does not light up, there is a fault or short-circuit
in the internal power supply. In this case send the device back to the
factory (see Chapter 8.7).

SIPROTEC 4 System Description
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Return

8.7 Return

O

Siemens strongly recommends that no further repairs be carried o@
defective device or modules. Special electronic components are use
which have to be treated in accordance with the guidelines for ESD
(Electrostatic Sensitive Devices). Special production techniques are
required to avoid damaging the wave-soldered multi-layemboard, the
sensitive components, and the protective lacquer.

If a problem cannot be solved by the measures desc ections 8.5
and 8.6, we recommend returning the complete devigejincluding front
panel or, if appropriate, operator control panel t

e The original transport packaging material ghouldhbe used to return a
device.
If alternative packaging is used, ensure th e protection against
shock requirements specified in IE 5-21-1 Class 2 and
IEC 60255-21-2 Class 1 are fulfil

e Before returning a device re
function and control settings.

save all the configuration,

¢ Note any changes that w
printed circuit boards.

to the jumper settings on the

e Please enclose an e description of the problem and specify a

contact person w contacted directly by our repair service
should any S e.

o Note:

l Repaire are returned from the factory with all jumpers on the
printed ¢ oards set in the original positions according to the
ordering er. All configuration and setting parameters have the

fe etting.

\
O
¥

L 4
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Appendix A)

L 4

The appendix contains general operating instructio fo% 4,
configuration possibilities for information and detailN ion on

configuring modem connections.

Contents A.1  Operating Instructions DIGSI 4 492
497

A.2  Configuring Information ltems - Ov,

A.3  Plant Structure at Remote Operatioh,Via Modem - Example 504

A.4  Wiring Diagrams for Connect 507
A.5 General Setting Hints for 508
L 4 \< ,
4
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Appendix

A.1 Operating Instructions DIGSI 4

Help System

Context Menu

DIGSI® 4 uses the Window technique common for PC applications for
the operator guidance. You are therefore in a familiar system

environment.

During configuration and operation interventions only the device-specific *
parameters are offered on the user interface. %
0

The individual functions can be called up alternatively via t

menu (right mouse button), the menu bar or the toolbar.@

The help system explains the individual functions and p eters, thus
providing additional support. The help function can ceessed via the

Help and About command button in the dialog as well context-
specifically via the F1 key.

Yy

Operator guidance is often implemente S| 4 by means of context

menus. These open the containe applications, select the
object properties, interlink the it information, etc.

e Move the mouse pointer, &ject to be processed.
e Press the right mouse,b he current context menu is displayed.

)

Proceed as follows:

e Click the functic carried out.

Open Object

Cuk
Caopy
Paste

Delete .

Get process data

kontextme.gif

Example of a context menu

Note:

Preferably carry out operating functions via the context menu.

s
S
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Operating Instructions DIGSI 4

Toolbars

Icons

Status Bar

SIPROTEC 4 System Description

E50417-H1176-C151-A8

Alternatively to the context menu and the menu bar the function can also
be selected via the toolbar under DIGSI 4. The functions available
depend on the DIGSI 4 components and the operating mode you are
currently using.

Icons allow fast access to certain functions. The meaning of the icons is
displayed as soon as you position the mouse pointer on a command
button.

In the left-hand part of the status bar, help texts are displayeddepending
on the current operating situation and the position 6f the mouse pointer.
The area is also used to display the progress of varigusioperations. To
this purpose bar segments are displayed whose'sizeis proportional to
the progress in time of the operation. To the fight of that, you can see
further information with the help of text abbreviations or icons.

a

Device type and version
The device type (for example, 7SJ3610),and the device version (for
example, V 4.0) are displayed.

Operating mode
The current operating madeuis,displayed in clear text with OFFLINE
or ONLINE.

Serial port settings

The current settings ofthe parameters for the serial port are
displayed, such a$ theyhardware interface (for example, COM1),
transmissionpsspeed/(for example, 34000 kb) and frame (for example,
OE1).

Test mode
Two icons‘indicate whether test mode is active or inactive.

Acquisitiomblocking
Twaeniconsdndicate whether the acquisition blocking is active or
inactive;

Transmission blocking
Twa’icons indicate whether the transmission blocking is active or
Ractive.

Number of spontaneous indications
The number of spontaneous indications is displayed as a numeric
value.

Keyboard settings

In the right-hand part information about keyboard settings is
displayed. CL means that the shift key has been locked on. NUM
means that the numeric keypad has been activated. OVR indicates
that overwrite mode has been activated.
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Appendix

Opening/Closing
(Data) Containers

Drag-and-drop
Function

Copy Functions

\
O
¥

L 4

494

(Data) containers can be opened both from the navigation window and

from the data window. Proceed as follows:

¢ Double-click in the navigation window on the container icon. The
hierarchy levels (folders) of the container are shown in the navigation
window and the contents are displayed in parallel in the data window.

e Double-click on the identifier of a container in the data window in order
to open the container.

4
The drag-and-drop function can be used to group objects o @ta
areas rapidly and reliably.
With drag-and-drop you can @

O Copy data areas (for example from catalogs)

O Move data areas (for example when creating opology)

Proceed as follows:

 Select an object. @
e Position the mouse pointer on the e ject.

e Press the left mouse button a

e Drag the mouse pointer to theycor onding position in the target
window and release the mouse n.

In the target window a copy sy d or the data area is moved to the

selected point. An application ific plausibility check is carried out in

the process.

Copy functions facilitat nfiguration and parameterization.

Define the tem r your device parameterization and copy it by

means of the text menu.

The templﬂmeterizaﬂon is accepted completely during copying

and adaQ atically - for the example the VD address is assigned
again

ressed.

SIPROTEC 4 System Description
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Operating Instructions DIGSI 4

Tab

Section

Check Boxes

Option Fields

Command Buttons

Dialog boxes are divided into topic fields in order to facilitate the
overview. The topic fields are called tabs.

¢ Click on a tab and change to the individual tabs of a dialog box.

The content of the tab is divided into sections. In order to emphasize this
structure optically, the individual sections are framed.

Check boxes are used to activate or de-activate optional fup€tions. The
check boxes are displayed on the screen as a squarewox whose
activation is indicated by a check mark.

¢ Click on an empty check box in order to activate the function.

e Click on a check box with check mark in order to,de-activate the
function.

The standard parameter settings can pewextended or reduced by optional
functions. The required input boxes (optiontboxes) are activated or de-
activated optionally via check boxes.

Command buttons are used,totactivate supplementary dialog boxes or
functions. The command buttens Wave a self-explanatory text or have

corresponding symbols and are“activated by clicking. After the actions
have been terminatedgyou feturn automatically to the start dialog box.

¢ Click on the egemmand button (for example, DIGSI > Device).
The follow4up function’is called up.

Dropdown Dropdown listsyarelinked to input fields in which only specified values
Lists can be agsigned.Proceed as follows:
¢ Cliekswith the mouse pointer on the input box.
The dr@pdown list folds down.
*p Selectthe desired value. The selected value is included into the input
box:
Dropdown A dropdown combo box is a combination of a simple input box and a
Combo Box dropdown list. Data can be entered manually or selected from a
dropdown list.
SIPROTEC 4 System Description 495
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Appendix

Spi

n Box

Selection Box

Cat

alogs

= Report

Dverviewl Modem status indicatiu:ml IRC updatel Froc

In spin boxes you can enter values or increase/decrease the displayed
values by defined steps:

e Click on the arrow up to increase the value.

e Click on the arrow down to decrease the value.

Selection boxes can be used to enter specified data into the individual
cells of assignment tables. Proceed as follows:

e Move the mouse pointer to the table cell to be processed.
e Press the right mouse button. A context-sensitive list is, displayed.

e Click on the desired value.

The device catalog contains all the SIPROTEC devices which you have
selected during the installation or subsequent installation.

When the devices are inserted by drag-and-dropythe parameters of the
corresponding database are imported into yourproject.

The Report window serves to display statusimessages from various
areas. These messages are displayedtinyarying tabs depending on the
contents of your information:

(o] =]

a5t b imp‘t p Device |
ate Time - Close

(I:Ldications |
i Parameter set after conversion: 05.07.00 17:32.18 -
QJ Properties: 05.07.00 17.3218
QJ Device type: TSJE3 05.07.00 1732148 Delete |
QJ Wersion: Y(04.13 05.07.00 17.32.18

() Language identifier A 05.07.00 173218 Delete Al |
QJ MLFE: 75.J6357=B 01 3HE 05.07.00 17.32148 Print |
QJ WD no.: 1 05.07.00 17.32148

Q.J The data conversion has been completethsucegssiully [Log fi... 05.07.00 173218

Q.J Device text updated successfully, 05.07.00 173224

14| N v | *

e

DIGSIMANO17

Fig.

1-2 Report, example

Note:

The Report window is an independent application. When you open the
window, a button is created in the Windows taskbar. Clicking this button
places the window on top. If you have closed the window manually, it
automatically opens if an indication arises. It is not possible to open the
window via a menu command.

496
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Configuring Information Items - Overview

A.2 Configuring Information Items - Overview

A.2.1 Indications

Co

él ~
2! £ i x
ol no.“ i 5 Y ?@- é %
| »w| a o] o 5| ¥ @ = M
Binary inputs +l+ |+ - -] - -] - -
Function key I T ol
From IRC Sl -] - + |+
o| From CFC + |+ |+ |+ |+ |+ |+ + 0 - - - - - -
g System interface o eRrleR LA LT
& | IEC 60870-5-103
System interface IEC 61850 1) |[+/R|+/R| 1) |+/R /R|+/R[-/IR| 1) | 1) [+/R[+/R|-/R
S e R
System interface supplement - -] - B R I 0 T i E T TR I (R IR
Binary outputs + | + T Wt |+ |+ [+ - - -+ + - -
LED + L+ [0- + |+ |+ |+ | - - S+ |+ - -
Operational event log buffer S I e S I A O o B I o B R
Sensitive ground fault indication B I 2 I S T A (AU I B I A
Network fault buffer e T [ T U (O IR i IRUR R
Warning messages T e e
System interface I O I O O O A 0 I (R
- | IEC 60870-5-103
2| system interface IECE185 +R| 1) [+R[+R| 1) [+R[+R|-R | 1) | 1) |+R|+R|R
c
g LDExtended (I
System interfal e S S I e O I IO e S S S S S A S S
Profibus FMS
supplement B I T T T i S S i (o (o (N S
+ |+ |+ |+ |+ |+ ||+ - -+ -
T e O e e L O I - A S I B S B S S
B I O T i B T A O B O O S O e B A
Default display O e O I A A A A A A
Control B I S e B L e B e
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Appendix

Mark in the fault record

Filter time

Filtering indication time before
filtering

Retrigger filter

Filter intermediate position
suppression

Transformer encoding

Transformer number of taps

Transformer moving contact

Transformer number of bits

Transformer display offset

Properties indications

Transformer tap interval

Default selection reset

Default selection restart

Function type
(IEC 60870-5-103)

Information number
(IEC 60870-5-103)

DU type (IEC 60870-5-103)

Is only displayed = "R"
Can be parameterized = "+"
Cannot be parameterized = "-"

L 4

interface as source) allo
parameterized for user ob,

Can be parameterized for u &is only displayed for LO objects = "+/R", "-/R"
1) Allocation to system inte% stination or (system interface as destination and system
, al

ion to system interface as source alone is not allowed. Can be

only displayed for LO objects

SIPROTEC 4 System Description
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Configuring Information Items - Overview

A.2.2 Commands

WEES
2| | £
£ —
O W
From CFC + |+
From IRC -
§ System interface IEC 60870-5-103 + |+
Ug, System interface IEC 61850
System interface Profibus FMS + | +
System interface supplement + | +
Binary outputs + |+ |+ |+ ]| - -
Common contact relay ++ |-
Signal relay + 0+ |+ |+ -] -
Operational event lo + 0+ - -+ -

Destination

* I display N
fault display + |+ |+ |+ |+ ]+
Control +l+ |+ + |+ | +
L 4
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Appendix

Base release object ON (partially blocked) + |+ |+ |+ |+ |+
Base release object OFF (partially block.) + |+ |+ |+ |+ |+ O
Release object ON + |+ |+ |+ |+ ]+ < ’
Release object OFF + |+ |+ |+ ]+ |+
Interlock identifier (8) + |+ |+ [+ |+ |+

: L 4
Operating mode + |+ |+ |+ |- -

Output time +

Time delay +

Properties of commands

Follow-up time -

Feedback message monitoring time
Function type (IEC 60870-5-103)
Information number (IEC 60870-5-103)

Is only displayed = "R"
Can be parameterized = "+"
Cannot be parameterized = "-"

&

L 4

N
S

N
&
&

L 4
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Configuring Information Items - Overview

A.2.3 Measured Values

LVU, InfArt MW
LVU, InfArt WM
LV, InfArt MW
LV, InfArt WM
MV
MVT

Analog inputs voltage

Analog inputs current

From CFC

From IRC

System interface IEC 60870-5-103
System interface IEC 61850

Source

System interface Profibus FMS

System interface supplement

Measured value window

System interface IEC 60870-5-103

System interface IEC 61850
LDExtended (IEC 61850)

System interface Profibus FMS

System interface supplement
To CFC
To IRC + + + - + -

Destination

Control display - - + o+ | o+ -

Default display A - - o+ |+ | -

Default selection res + + - - - -

+
1
1
1
1

Default selection ar +

Factor +
i +

Features
U
)
Q
3
<o)
=3

+
T T D DD
+
:

Is only displayed = "R"

Can be parameterized = "+"

Cannét be parameterized = "-"

X: Allocation to system interface as destination or as source allowed, allocation to
stem interface as destination and as source not allowed. Can be parameterized for

ser objects, is only displayed for LO objects
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A.2.4 Metered Values

‘TS
HERE
Binary inputs + - - 'S
From IRC - - +
From CFC - - + \%
g Reference measured value - | RMH+
A System interface IEC 60870-5-103 -
System interface IEC 61850 X
System interface Profibus FMS
System interface supplement
Metered value window -
System interface IEC 60870-5-103 +
System interface IEC 61850 X | +/R
S LDExtended (IEC 61850)
§ System interface Profibus F + +
E System interface supple K + + +
o - - +
+ + +
+ + +
Default dis + + +
O
N
L 4
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Configuring Information Items - Overview

Restore type + + -
Power direction R + - O
Factor + - - 0
Decimal places + - -

@ | Dimension + - -

S L 4

§ Pulse type + - -

“ | External fault input + -
Default selection reset - -
Default selection restart -
Function type (IEC 608070-5-103) +
Information number (IEC 608070-5-103)

Is only displayed = "R"

Can be parameterized = "+"

Cannot be parameterized ="-"

Can be parameterized for user ob displayed for

LO-objects = "+/R", "-/R"

X: Allocation to system inter ination or as source

allowed, allocation to syst e as destination and as

source not allowed. Can b rized for user objects, is

only displayed for LO obj

L 4 \< ,
4
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Appendix

A.3 Plant Structure at Remote Operation Via Modem - Example

If SIPROTEC protection devices are to be remote controlled via a dial O
modem, certain points have to be observed in the plant manager when

creating the plant structure. The following passages describe a complete

plant structure with all the settings for remote control via the dial modem 4

MT2834. %

Plant Structure The user addresses (telephone numbers) of all the modems u in the
project (for example, London region) are always saved dire the
project under Phone Book.

The modem settings for all the modems used in theyproject (office and
plant modems) are always saved directly in the preje er Modems.

'Ei"‘ London -- D:\Substati

D Substation south
(1 Feeder 1
D Feeder 2
-] Feeder 3
DIGSIKOM901.gif
with modems and phone book

Fig. A-3  Project c
A modem c %(for example modem connection North) specifies

the moge used for dialling and can only be created in one folder, for

exampl X n North.
Kf her plant folders (for example, Substation South) in the
0
h

If the
sa roject, a modem connection (for example, modem connection
also be created there with the modems created under
dems.
L 4
504 SIPROTEC 4 System Description
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Plant Structure at Remote Operation Via Modem - Example

The plant folder (for example Substation North) can in turn contain

several feeder folders (for example Feeder 1, etc.) with the protection
devices contained in it.

127 London -- D:\Substati M= B3

[ ]Feederl [ JFeeder 2 [ Feeder 3
Modem Connection -\3: Channel switch

-] Feeder 2
Feeder 3
-2 Substation south
Feeder 1

+ Feeder 2 %
-] Feeder 3

Q DIGSIKOM902.gif
Fig. A-4  Project structure with modemm s hierarchy levels

o Note:

l If the plants (for example tation North) are created individually
in projects, the Phone k and the Modems are created in every
project. %

If SIPROTE devices are to be operated in the plant via a channel
switch (ac istar coupler), it is to be created (like the modem
connection),i plant folder (for example, Substation North). The plant
structur 4 then also corresponds to the plant topology, thus

reasing the clarity by logical assignment of the plant

l u want to operate a V2 device via a channel switch, the channel
witch may only be connected to the PC interfaces COM1 - COM4.
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Dialling Procedure e Open the desired protection device (for example from the Substation
North / Feeder 1) by double-clicking on it and select the operating
mode Online, connection via Modem.

DIGSI 4 searches in the plant structure of the protection device upwards
for a modem connection and finds it (modem connection North) in the
plant folder (Substation North).

The connection is established with the settings of the modems specified 4

in the modem connection North.
[ ) Note: 4\< :s

The simplest method is to implement modem connection same
modems.

<>

Office Modem If the modem types and modem settings are thg sa or all the plants,
(Local Modem): the same office modem with telephone number always be used in
various modem connections.
If the office modem has to be initialize ent settings, because

for example the data format of the plant
several office modems with differe i

the Modem Connection depen&

Plant Modem A separate modem has to r d in the project under Modems for
(Remote Modem): every plant since at least t ed telephone number differs.

s (remote modem) differs,
are created and assigned in
e plant modem.

If the modem types
several plant mode
numbers are usedi

odem settings are the same for all the plants,
h the same settings and different telephone
arious modem connections.

If different mod esiare used in the plants, the modems also have to
be set corresp .
L £ \< ’

L 4
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Wiring Diagrams for Connecting Cables

A.4  Wiring Diagrams for Connecting Cables

O

Figure A-5 shows a wiring diagram for a cable used for the connec@
between the modem and the service interface of the SIPROTEC 4
device. This cable cannot be purchased in this form from SIEMENS,
since it is only to be used for test purposes. In order to protect against

overvoltages an optical isolation should always be used @
IC

connection from the modem to the devices.
Modem \

25-pin plug 9-

Length maximum 10 m
2 TxD 3
3 RxD 2
7 GND 5

Housing Housing

M =
-

@ DIGSIKOM100

Fig. A-5 Wiring diagram for cable b modem and SIPROTEC 4 device

Figure A-6 shows a wiring ramyfor the cable 7XV5100-4. Itis used for
direct connection betweefi th ial interface of the computer and the
front or service interfa e SIPROTEC 4 device.

PC SIPROTEC 4 device
9-pin socket 9-pin plug

Length 3 m
yellow /\j

white

G green

’ E ’ DIGSIKOM101
x Wiring diagram for cable 7XV5100-4 between modem and
\ SIPROTEC 4 device

Ml
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A.5 General Setting Hints for Modems

Parity Bit

Error Correction
and
Data Compression

Handshake Mode
(Flow Control)

508

Commissioning a modem line from the computer to the protection device
may cause some problems. Therefore be sure to observe the following
hints.

DIGSI® 4 communicates with SIPROTEC 4 devices by means(of the
protocol IEC 60870-5-2. This has a network layer and a transmission
layer superimposed. The transmission layer is CRC-protected,thus
offering a higher degree of transmission reliability than the lower

IEC 60870-5-103 protocol. For modem connections this offersithe
advantage that the parity bit is not required.

For data transmission between modems, data €ompression and error
correction are usually used nowadays. Both precedures cause data gaps
in the data flow, which are not permitted in amessage in accordance with
IEC 60870-5-103. The first generation\@flEC{608070-5-103 protection
devices are correspondingly not gap-tolerant;, so that data compression
and error correction may not be attivVated in this case. A parameter
makes allowances for the gap taleranee at newer devices and at all
SIPROTEC 4 devices. You should agctivate error correction and data
compression for these devices!

Since many protectiopf@evices (for exceptions see below) cannot use
handshake signalsthe modem must be capable of receiving a minimum
of 256 bytes. This, cofrgsponds to the maximum permissible message
length. At some modemsiihe buffer size is adapted to the internal block
size of the data paeket. ‘It thus depends on the quality of the transmission
line. This optionitherefore has to be de-activated. The service interface
of the SIPR@TEC4sdevices can be switched over to handshake mode
by means of jumpers. You can thus use the handshake if you have
connectethoneSIPROTEC 4 devices directly to a modem via the service
interfage.

SIPROTEC 4 System Description
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Further The following setting notes apply only if solely SIPROTEC 4 devices are

Setting Hints connected to a modem. In case of mixed configuration observe the
specific notes given in the manual for DIGSI V3.3, Chapters A.8.4 and
A.8.5.

The transmission speed on the telephone line should not be limited'se
that the modems can set themselves to the highest possible speed. Data
compression and error correction should be permitted. The parity, if it
exists, should be de-activated.

If the plant modem requires the DTR signal in orderto maintain a
connection, it should be set - as far as possible - permanently’by means
of the DIP switch on the modem. Otherwise you mustde-agctivate the
signal via the initialization string (for example by using the command
AT&DO).

Observe the following points for the settings atthe PC and at the
SIPROTEC 4 device:

O Maximum transmission speed in the WINDOWS configuration of the
modem driver

O Baud rate of the used interfacetat the,SIPROTEC 4 device
O Gap tolerance of the usethinterface at the SIPROTEC 4 device

0 Data format for modemydrivepand for SIPROTEC 4 device

[ ) Note:

l As long as there islhno communication and the gap tolerance > 2.1 s, the
SIPROTEC 4"device cyclically sends the command ATEOQ1<CR> with
the set speedito saithat a connected modem can synchronize to the baud
rate. Therefore, @presetting of a fixed baud rate is no longer required at
the remate modem provided that the modem used by you automatically
recognizesithe transfer rate at the serial interface.

However, this command is also a nuisance at some modems. If the
modem receives this command while the connection is being
established, it disconnects immediately, so that no connection can be
established.

In'this case the baud rate then has to be fixed and the echo switched off
by using EO.

.\ Note:
1

For further setting notes and examples of applications refer to http://
www.siprotec.de in the Internet. Open the Download Area and click on
Applications —» Remote Control.
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Overview The appendix contains information on specific poin fo@mng
indications and commands. \

Contents B.1  Indications 512
B.2 Commands 513
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B.1 Indications

Indications can be device information on events and states which are to 0
be made available via binary outputs, e.g. starting up of the processor
system (event) or error in a device function (state). These are called
output indications. Indications are also items of information from the 4
plant to the device on events and states of the plant, for examplegripping
of a circuit breaker or the position of a switching device. Thgse d
input indications.
The indications can be differentiated further depending on t e.
Various types of indications are shown below schematicall o binary
inputs are required for a double indication. Their states mally non-
equivalent and are monitored by the device.

(Internal logical |

information

(SIPROTEC device) L+— utput indication via relay contact
Fig. B-1  Output indication (OUT)
-
(Plant) '
Single in%\l
Fig. B-2  Input indications Sl
g ’\
\@ |
N D'S°°““er°r (SIPROTEC device)
| : Binary input
\@ '(Plant) — / e.g.BI2
: Binary input

L— I / e.g.BI3

Double point indication (DP)
Fig. B-3 Input indication DP

4
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B.2 Commands

Commands are output indications which are designed specifically t@
output control signals to the plant switching devices.

a Specify for each switching device whether it is to be switched with 1,
11/2, 2, ... poles, with single or double command, with or without
feedback. The required number of items of informatigh togbe
processed is determined from this information anththe'@ommand type
is specified.

O Assign the resulting requirements to the binary.inputsvand outputs
existing in the SIPROTEC® device. Observetthe fellowing points:

— Indications and commands belonging to‘@ene switching device must
have consecutive binary inputs and o@itputs assigned to them in the
device.

— The common contacting of binafy inputs and outputs in the
SIPROTEC® device can result in festrictions.

When you have defined thetype*ofa command, DIGSI® 4 reserves a
corresponding number of Biflary‘eutputs of the device. The
corresponding binary outputs‘are numbered consecutively. This point
has to be observed when‘assigning the binary outputs to the control
functions.

At double comifahds use/DIGSI® 4 to specify the respective first binary
output. The subsequent ones are added automatically by DIGSI® 4.

In the casewf céfimands with feedback DIGSI® 4 automatically reserves
a line for the feedback of the switching device in the configuration matrix.
Here the jollowing applies: The OFF feedback must always be
positionedibefore the ON feedback.

The following figures show examples of timing diagrams, control circuits,
asgwelhasdhe sequence of the relay assignments for common command
typeshIhe following abbreviations are used:

— ‘CGON Relay contact ON

~ COFF Relay contact OFF

- CCC Relay contact common contact

— CCCC Relay contact central common contact

— L+;L- Control voltage

SIPROTEC 4 System Description 513
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witching command | * L
CON /
CON
»> W Switching
t — device
1
I
Relay X L-
configuration: %
z
o) \
Fig. B-4 1-pole single command @
Switching command Switching command Q . o [+
ON OFF [
COFF /
CON |
Switching
COFF \ device —
> | L * | —
1 2
Relay XX
configuration:
t=
oo
Fig. B-5 1-pole double command 2\
L 4 \< ,
Switching comma%itching command | T * |+
ON OFF CON / COFF /
CON- V Switchingw
COFF_| device
| . |
ccc_ |
- > CCcC i
1.2 3 t
Relay XXX L-
configuration:
4 I ¢
Ololsls
ig.'B-6°7 1 1/2-pole double command
514 SIPROTEC 4 System Description
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In Figure B-7 the central common contact has several switching devices
assigned to it in contrast to all other binary outputs. For safety reasons
simultaneous switching of several switching devices is prevented by O
interlocking.

During command output for a switching device the common contact
automatically used the properties of the binary output to be controlled,
meaning that it is not configured separately. The output type is 1- pole

Switching command | Switching command |
ON OFF CON / COFF /

CON

COFF

CCcCC

‘ SW|tch|ng Wltchlng device
device 1

i /

| ] ]

Relay configuration: XX

OFF
ON
Centr. common

contact

Fig. B-7 1-pole double command with central ¢ %
Switching command @ command

| T
CONL_ CONl COFF1 /
CON2 _| Swi |tch|ng
N h
COFF1 | i |
COFF2
COFF2. J—|— CONz (
12 3 4
Relay co tion: —TxXIX[X
[ ||y
L=z =
eiekele
Fig. B-8 2-pole double command (via 4 relays with one contact each)
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ON

CONL_]

Switching command Switching command | T * L+
OFF CON1 / COFF /

iy O

CON2
!
COFFE [—l—‘ CON2 ¢
123 t _
Relay configuration: ~[X[X[X

LL | (N
L(ZZ

oolo @
Fig. B-9 Circuiting 1-pole OFF, 2-pole ON (with 3 relays)

Q>®

516

At the motor control in Figure B-10 correspondi iccuiting can be used
to implement:
C a

nd ON

— Clockwise via th ing command OFF

~ And OFF in th%
The power relays with two NO tacts each used to this purpose are

interlocked, so that only ong n pick up at any time.

— Anti-clockwise via the swit

commands for th
Since the two e
position by me ifferent directions of rotation at the drive motor,
nds has to be negated. The command types

The 2- % iting with one channel via 2 relays with one contact

pai & ly possible with restrictions. To this purpose two of the

pz& designed for motor controls are used in the device versions
p relay (Figures B-11 and B-12). Observe the internal common

ntacting. For further information please refer to the overview charts in
endix of the device manual.
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Switching command Switching command L+Q
ON OFF Ii
CON _ CON1 / — — — — -/CON2 c ,
COFF [ S—
6 7 t
4
Relay configuration:— x| x COFF1
LL
z
olo L
Fig. B-10 Circuiting for motor control (anti-clockwise/clockwise), via two power rel two contacts
each 0
______ =
SIPROTEC | Q L= T
(806) OFF
BO7 4
C18
(BO9) C17
|
rview diagram of the variants with the power
(as an example) and their circuiting in accordance
L+
Switching comm ching command L—
ON OFF
CON
CON1 / — /CON2 COFFl — M\COFF2
COFE ‘ ’ [ - NN
t' Switching device
6 7 8 9 ON OFF

. LL
L5
The re dentified by - may not be circuited elsewhere!

Fig. B-g Circuiting 2-pole, with one channel via two power relays with two contacts each (by configuring
"Double command, 1-pole"), example
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L 4
Battery The buffer battery ensures that specified data area: fla%rs and
counters are retained retentively. \
Bay controllers Bay controllers are devices with control and moni mctions without
protective functions.
Bit pattern Bit pattern indication is a processing functien by‘means of which items of
indication digital process information applying S eral inputs can be
detected together in parallel and proces rther. The bit pattern length
can be specifiedas 1, 2,3 or 4 .

BP_xx — Bit pattern indication (bi
x designates the length i

C_xx Command without f%
CF_xx Command @back
\on Chart. CFC is a graphics editor with which a

bits),
8,16, 24 or 32 hits).

CFC Continuoys
program'ea @ 2"created and configured by using ready-made blocks.
CFC blocks gl Qparts of the user program delimited by their function, their
Q or their purpose.
Chatter pidly intermittent input (for example, due to a relay contact fault) is
suppression witched off after a configurable monitoring time and can thus not

generate any further signal changes. The function prevents overloading
of the system when a fault arises.

Cle% Frequent addition and deletion of objects gives rise to memory areas that

can no longer be used. By cleaning up projects, you can release these
memory areas again. However, a clean up also reassigns the VD
addresses. The consequence of that is that all SIPROTEC 4 devices

L 4 have to be reinitialized.
mbination Combination devices are bay devices with protection functions and a
evices control display.
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Combination matrix

Communication
branch

Communication
reference CR

Component view

COMTRADE

Container

Control display

Data pane

DCF77

Device containéer

522

Up to 16 compatible SIPROTEC 4 devices can communicate with one
another in an Inter Relay Communication combination (IRC
combination). Which device exchanges which information is defined with
the help of the combination matrix.

A communications branch corresponds to the configuration of 1 to n
users which communicate by means of a common bus.

The communication reference describes the type and versian ofafstation
in communication by PROFIBUS FMS.

In addition to a topological view, SIMATIC Manager offers yeu a
component view. The component view does not offerany averview of the
hierarchy of a project. It does, however, provide an overview of all the
SIPROTEC 4 devices within a project.

Common Format for Transient DatayExchange; format for
fault records.

General term summarizing objectscomprising further objects. The object
Folder is an example of such aontainer.

The display which is displayed om,devices with a large (graphic) display
after you have pressedithe control key is called the control display. It
contains the switchgear that can be controlled in the feeder with status
display. It is used,to perform switching operations. Defining this diagram
is part of the configuration;

The right-hand, area of the project window displays the contents of the
area selectéd in the — navigation window, for example indications,
measured values, etc. of the information lists or the function selection for
the device cenfiguration.

The'extremely precise official time is determined in Germany by the
"Rhysikalisch-Technischen-Bundesanstalt PTB" in Braunschweig. The
atomic clock unit of the PTB transmits this time via the long-wave time-
signal transmitter in Mainflingen near Frankfurt/Main. The emitted time
signal can be received within a radius of approx. 1,500 km from Frankfurt/
Main.

In the Component View, all SIPROTEC 4 devices are assigned to an
object of the type Device container. This object is also a special object
of the DIGSI 4 Manager. However, since there is no component view in
DIGSI 4 Manager, this object only becomes visible in conjunction with
STEP 7.

SIPROTEC 4 System Description
E50417-H1176-C151-A8



Glossary

Double command

Double point
indication

DP

DP_|

Drag-and-drop

Earth

Earthing

Earthing

Electromagnetic
compatibility

EMC

ESD protection

Double commands are process outputs which indicate 4 process states
at 2 outputs: 2 defined (for example ON/OFF) and 2 undefined states (for
example intermediate positions)

Double point indications are items of process information which indicaie
4 process states at 2 inputs: 2 defined (for example ON/OFF) and 2
undefined states (for example intermediate positions).

— Double point indication

— Double point indication with intermediate position 00

Copying, moving and linking function, used at'graphics user interfaces.
Objects are selected with the mouse, held @ndwnoved from one data area
to another.

The conductive earth whose electric potential can be set equal to zero at
every point.

In the area of ground electrodes thetearth can have a potential deviating
from zero. The term "Ground,refetence plane" is often used for this state.

Earthing means that @ conduetive part is connected via an earthing
system to the —_earth,

Earthing isgthe'total of all means and measured used for earthing.

Electromagnetie-compatibility (EMC) is the ability of an electrical
apparatus to function fault-free in a specified environment without
influencing'the environment unduly.

= Electromagnetic compatibility

ESD protection is the total of all the means and measures used to protect
electrostatic sensitive devices.

ExBPxx External bit pattern indication via an ETHERNET connection, device-
specific — Bit pattern indication

ExC External command without feedback via an ETHERNET connection,
device-specific

ExXCF External command with feedback via an ETHERNET connection, device-
specific

SIPROTEC 4 System Description 523

E50417-H1176-C151-A8



Glossary

ExDP

EXDP_|

ExMV

ExSI

ExSI_F

Field devices

Floating

FMS

Communication
branch

Folder

General
interrogation (Gl)

GPS

HierarchyYevel
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External double point indication via an ETHERNET connection, device-
specific - Double point indication

External double point indication via an ETHERNET connection
intermediate position 00, device-specific, — Double point indication

External metered value via an ETHERNET connection, device-specific

External single point indication via an ETHERNET connection,, device-
specific —» Single point indication

External single point indication fleeting via an ETHERNET, connection,
device-specific , — Transient information, — Single peint indication

Generic term for all devices assigned to the field level: protection
devices, combined bay protection and controlinits, bay controllers.

Without electrical connection to thées eatrth.

Within an FMS communication Braneh(FMS = Fieldbus Message
Specification) the users communicate on the basis of the PROFIBUS
FMS protocol via a PROFIBUSNEMS network.

This object type is dsed to create the hierarchical structure of a project.

During the systemstart-up the state of all the process inputs, of the status
and of the faultimageis sampled. This information is used to update the
system-endpfocessfimage. The current process state can also be
sampled after a data loss by means of a Gl.

Satellitesywith atomic clocks on board orbit the earth twice a day in
different parts in approx. 20,000 km. They transmit signals which also
gontain the GPS universal time.

The GPS receiver determines its own position from the signals received.
From its position it can derive the running time of a satellite and thus
carrect the transmitted GPS universal time.

Within a structure with higher-level and lower-level objects a hierarchy
level is a container of equivalent objects.

SIPROTEC 4 System Description
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HV field description

HV project
description

IEC

IEC address

IEC
communication
branch

Initialization string

IRC combination

IRIG-B

SIPROTEC 4 System Description
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The HV project description file contains details of fields which exist in a
ModPara-project. The actual field information of each field is memorized
in a HV field description file. Within the HV project description file, each
field is allocated such a HV field description file by a reference to thgffile
name.

All the data is exported once the configuration and parameterization of
PCUs and sub-modules using ModPara has been completed. This data
is split up into several files. One file contains details about the
fundamental project structure. This also includes, foriexample;
information detailing which fields exist in this projectgThigyfile is called a
HV project description file.

Internal double pointindication — double poingindication

Internal double pointindication intermedijateyposition 00 — double point
indication

International Electrotechnical Commission

Within an IEC bus a uniquée TEC address has to be assigned to each
SIPROTEC 4 device. A total of 254 IEC addresses are available for each
IEC bus.

Within an IE@ communication branch the users communicate on the
basis of the IEG870-5-2 protocol via an IEC bus.

An initializatiop string comprises a range of modem-specific commands.
These areftransmitted to the modem within the framework of modem
initialization. The commands can, for example, force specific settings for
the medem.

Inter Relay Communication, IRC, is used for directly exchanging process
information between SIPROTEC 4 devices. You require an object of type
IRC combination to configure an Inter Relay Communication. Each user
of the combination and all the necessary communication parameters are
defined in this object. The type and scope of the information exchanged
among the users is also stored in this object.

Time signal code of the Inter-Range Instrumentation Group

Internal single pointindication — single point indication

Internal indication fleeting — transient information — single point
indication
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ISO 9001 The ISO 9000 ff range of standards defines measures used to ensure the
quality of a product from the development stage to the manufacturing
stage.

Link address The link address indicates the address of a V3/V2-device.

List view The right pane of the project window displays the names and icons of

objects which represent the contents of a container selected ingthe tree
view. Because they are displayed in the form of a list, thisareatis called

the list view.
LV Limit value
LVvU Limit value, user-defined
Master Masters may send data to other users and requeshédata from other users.

DIGSI® 4 operates as a master.

Metered value Metered values are a processing funetion with which the total number of
discrete similar events (counting pulseshis determined for a period,
usually as an integrated value.4dn power supply companies the electrical
work is usually recorded as agmetered value (energy purchase/supply,
energy transportation).

MLFB number MLFB is the abbreviatioft of the term Maschinenlesbare
FabrikatebezeichnungyThis is the equivalent of an order number. The
type and versionef a'SIPROTEC 4 device are coded in the order
number.

Modem connection  This object type contains information on both partners of a modem
connectionythe Tocal modem and the remote modem.

Modem profile Amodepyprofile consists of the name of the profile, a modem driver and
may also comprise several initialization commands and a user address.
Yougean create several modem profiles for one physical modem. To do
satyou need to link various initialization commands or user addresses to
agmodem driver and its properties and save them under different names.

Modems Modem profiles for a modem connection are saved in this object type.
MV Measured value

MMV, Metered value which is formed from the measured value

526 SIPROTEC 4 System Description
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MVT
MVU

Navigation pane

Object

Object properties
Offline

OlF

Online

ouT

Parameterization

Parameter set

Phone Book

PM
PR

L 4

Measured value with time

O

Left pane of the project window which displays the names and symbols
of all containers of a project in the form of a folder tree.

L 4
Each element of a project structure is called an object ir@ 4,

Each object has properties. These might be general rties that are
common to several objects. An object can aI§ cific properties.
In Offline mode a link with the SIPROTEC Vi not necessary. You
work with data which are stored in files.

Output indication fleeting — transi n@aﬁon

If you are working in the On ting mode, a physical connection

has been established to EC 4 device. This link can be
implemented as a directﬂ jon, as a modem connection or as a

Measured value, user-defined

PROFIBUS FMS connec

Output indicati @

General ter r djustments made to the device. Parameterization

jobs are ted by means of DIGSI® 4 or, in some cases, directly on
the device.

ter set is the set of all parameters that can be set for a
( EC 4 device.

O r addresses for a modem connection are saved in this object type.

<

Pulse metered value

PROcess Fleld BUS, the German process and Field bus standard
specified within the framework of EN 50170, volume 2, PROFIBUS. It
defines the functional, electrical, and mechanical properties for a bit-
serial field bus.
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PROFIBUS address

Project

Protection devices

RIO file

RSxxx-interface

Service
interface

Sl

SILF

SICAM SAS

SICAM SC

SICAM WinCC

Single commangd
Single point
indication

SIPROTEC
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Within a PROFIBUS network a uniqgue PROFIBUS address has to be
assigned to each SIPROTEC 4 device. A total of 254 PROFIBUS
addresses are available for each PROFIBUS network.

Content-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.

All devices with a protective function and no control display.
Relay data Interchange format by Omicron.
Serial interfaces RS232, RS422/485

Serial interface on the devices for connecting DIGSI® 4 (for example, via
modem).

— Single point indication

— Single-point indication fleeting transient information, — single point
indication

Modularly structured, station control system, based on the substation
controller - SICAM S€.and the SICAM WinCC operator control and
monitoring system.

Substation @entroller. Modularly structured substation control system,
based gn the SIMATIC M7 automation system.

The,SICAM WinCC operator control and monitoring system displays the
state of,your network graphically, visualizes alarms, interrupts and
indications, archives the network data, offers the possibility of intervening
manually in the process and manages the system rights of the individual
employee.

Single commands are process outputs which indicate 2 process states
(for example, ON/OFF) at one output.

Single indications are items of process information which indicate 2
process states (for example, ON/OFF) at one output.

The registered trademark SIPROTEC is used for devices implemented
on system base V4.
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Glossary

SIPROTEC 4 device

SIPROTEC 4
Variants

Slave

System interface

Time stamp

Topological view

Transformer tap
indication

Transient
information

Tree view

TxTap

Usergaddi€ss

This object type represents areal SIPROTEC 4 device with all the setting
values and process data it contains.

This object type represents a variant of an object of type SIPROTEC 4
device. The device data of this variant may well differ from the device
data of the source object. However, all variants derived from the source
object have the same VD address as the source object. For this reason
they always correspond to the same real SIPROTEC 4 device as the
source object. Objects of type SIPROTEC 4 variant haye agvariety of
uses, such as documenting different operating stateswhen_entering
parameter settings of a SIPROTEC 4 device.

A slave may only exchange data with a master after Being prompted to
do so by the master. SIPROTEC 4 devices operate as slaves.

Serial interface on the devices for connecting to a control system via IEC
or PROFIBUS.

Time stamp is the assignment of the real time to a process event.

DIGSI 4 Manager alwaysdisplays‘a project in the topological view. This
shows the hierarchical structure of a project with all available objects.

Transformer tapfindication'is a processing function on the DI by means
of which the steps/of the transformer adjustment can be detected
together ingparali€l and processed further.

A transient information is a brief transient — single-point indication at
which_only the/coming of the process signal is detected and processed
immediately.

The left’pane of the project window displays the names and symbols of
all containers of a project in the form of a folder tree. This area is called
the'tree view.

— Transformer tap indication

A user address comprises the name of the station, the national code, the
area code and the user-specific phone number.

Users Up to 16 compatible SIPROTEC 4 devices can communicate with one
another in an Inter Relay Communication combination. The individual
participating devices are called users.

SIPROTEC 4 System Description 529
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Glossary

Value indication

VD

VD address

VFD

Value indications are — single point indications that transfer a value in
addition to the actual indication (example: "fault locator": Here the
distance of the fault locations is transferred in addition to the statement

error "Yes/NO".) 0

A VD (Virtual Device) includes all communication objects and their
properties and states that are used by a communication user through

services. A VD can be a physical device, a module of a device or a
software module. %

only once in the entire project and thus serves to identi guously
a real SIPROTEC 4 device. The VD address assigne Sl 4
Manager must be transferred to the SIPROTEC 4 déevice inerder to allow
communication with DIGSI 4 Device Configurati

The VD address is assigned automatically by DIGSI 4 M@\exists

A VFD (Virtual Field Device) includes all c@jc tion objects as well

as their properties and states, used vi r Yy a communication
partner.

N
>
$

L 4

Q
o
&

L 4

530

SIPROTEC 4 System Description
E50417-H1176-C151-A8



Index

A
Absolute time 221
Access authorizations 12, 128
Advanced 291
Allocation 159
Analog inputs 178
Analog modems 386
Analog output 54
Analogue input 173
Aquisition blocking 493
Archive
Across diskettes 94
Create new 97
Selecting 97
Archive directories 95
Archive program
Configuring 93
Selecting 92, 93
Archiving 96
Archiving automatically 97
Archiving options 94
ASCII/ELCAD 142
Assigning text
User Text 251

B

Baud rate 381, 382

Bay controllers 521

Binary input 167, 173,176

Binary output 174, 180

Binary outputs for switching devices 182
Blocking by proteetions213

Buffer 174, 188

Bus address,399

C

Catalogs.496

Central/ remote control 385

CFC 10, 16, 17, 159, 173, 174, 194
Inserting a CFC chart 228

Characteristic
Changing 295

Characteristics 293

Chatter check time 224
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Chatter checks 223
Chatter idle time 224
Chatter test time 223
Check time 224
Circuit breaker test function347
Cleaning up 109,628
Close 111
Column 84
COM port 381
COM PROFIBUS 396
Combination devices 521
Combinatien matrix 522
¢ommand 16
Commands 198
Cemmissioning 8
Common contact 181
Communication 3
Communication reference CR 522
IEC address 525
Initializing a SIPROTEC 4 device 376
Modem connection 526
Modems 526
Phone book 527
Plug & Play 372
Service interface 528
System interface 529
User address 529
Working online 371
Communication branch 530
Communication Modules 163
Communication reference CR 409, 522
Communications modules 163
Comparison 121
Component view 99, 522
Configuration 10
Configuration matrix 8
conformity i
Connecting cable 507
Connections for low-level signal converter 56
Connectors 44
Container 75, 494, 521
Context menu 492
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Index

Control 174, 190, 353
Switching authority at local control 214
Switching authority at remote control 214
Switching direction 214
Control display 159, 174, 187, 229, 522
Drawn and configured 262
Specifying an empty control display 231
Control indications 365
Control of switchgear 351
Control operations 13
Controlling 16
Controlling device functions 334
Conversion factor 211
Copy 167, 320
Area symbol 271
Copy functions 494
Corrective action / repairs 484
Covering caps 42
CP 5412 (A2) 395, 420
Creating
Device circuit breaker 273
New device 273, 274
Creating a Device 273
Creating a new symbol 265
Creating an empty symbol 266
Cubicle installation 24
Current connections 39
Current input 173

D

Date 108

DCF775

Decimal places 211

Declaration of Conformity i

Default display 159, 174, 187, 234
Delete 230
Displaying in normal size 258
Drawn and configured 234
Opening 235
Printing out 259
Saving 260
Saving an empty‘default display 231
Specifying amempty default display 230
With positioned devices 243
With pgSitioged symbols 252
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Default display with topology 238
Delay 215
Delete 321
All 242
All symbol 271
Area symbol 270
Line symbols 241
Points in the symbol editor 269
Points symbol 270
Positioned device 249
Positioned symbol 254
Positioned text 255
Range 242
Standard default display, 230
Symbol 272
Deleting a standard defaultidisplay 230
Deleting all 242
Deleting all symbol 27&
Deleting the indi€ation, memory 315
Destinationfd74
Detached operator control panel 33
Devicef60, 287
Device catalog*“148
Device‘eonfiguration 374
Device container 524
Devicexdata
Cenfiguring a SIPROTEC 4 device 371
Exporting device data 135
Importing device data 137
Installing device updates 145
Device designation 274
Device font
Displaying 232
Device inputs and outputs 474
Device matrix
Colouring 175
Horizontal structure 173
Reduction of the display scope 196
Vertical structure 174
Device texts 152
Device type 493
Updating device types 147
Device variant 112
Device width 274
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Devices
Assigning a state symbol 276
Creating a circuit breaker 273
Creating anew 273, 274
Deleting a positioned device 249
Highlighting 257
Linking to information 246
Making operator-controllable 263
Moving a positioned device 248
Moving while inserting 245
Open object 276
Positioned in default display 243
Positioning 244
Relinking 248
Specifying a device designation 274
Specifying properties 276
Specifying the device width 274
Specifying the first operator-

controllable 264

Specifying the type 274

DIGSI 4 Remote 368

DIGSI key 133

DIGSI operating tree 106

DIGSI4 VD address 370

Dimension 211

Disassembly of the device 485

Display
Status bar 229
Toolbars 229
Tooltips 229

Display offset 207

Display text 173

Displaying the switch position 353

Displaying toolbars 229

Displaying Tooltips 229

DNP 3.0 368, 450

DNP 3.00 3, 6

DNP3.0 279

Double activation bleekage£14

Drag-and-drop 494
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Drawing
Circle symbol 269
Drawing a symbol freehand 269
Drawing mode symbol 269
Ellipse symbol 269
Filling a surface symbol 269
Horizontal line 240
Intersections 241
Line symbol 269
Rectangle symbol 269
Tools symbol 268
Vertical lines 238
Drawing a circle 269
Drawing an ellipse 269
Drawing freehandy269
Drawing horizontal lines 240
Drawing intersections 241
Drawing mode
Drawifg symbol 269
Drawing vertical lines 238
Drawnmyangd configured
Control'display 262
Default display 234
Dropdown
€ombo box 495
lists 495
DU type 185, 218

E
Earth fault indications 311
Editing
Header 236
ELCAD 142
Electrical check 60
Empty default display
Saving 231
Specifying 230
Encoding 207
Energy flow direction 210
Energy meter 323, 325
Establishing a connection 105
Ethernet 3, 6
Ethernet connection according to IEC
61850 3, 6
Ethernet modems 387
Exporting 135, 140, 141, 289
Configurations and protection
parameters 142
Fault record data 141
Setting protection functions 140
System interface 144
Extraction tool 47
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F
Fault event buffer 110
Fault indications 307
Fault recording 160, 287
Fault recording data 330
Fault records 15, 206
Fault value recordings 15
Feedback monitoring 215
Field devices 524
Filling a surface 269
Filter criteria 196
Filter time 206
Filtering 85
First startup 205
FMS communication branch 524
FMS Slave 401
Folder 525
Frame 372, 377, 381, 382
Front panel fixture 22
Function key 173, 179
Function type 185, 218
Functional scope 10, 159, 164, 225
Functions 168, 288
Selecting functions 169, 288

G

General interrogation 313

Group
Deleting a group 203
Inserting a group 201
Renaming a group 202

Group Switchover of the Function

Parameters 341

H
Header

Editing 236

Text input box 237
Help system 8, 492
Hiding

Grid 256
Hiding the grid 256
Highlighting

Devices 257
Housing 244 28
HV field descriftiond25
HV project description 525
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I
Icons 493
Idle time 224
IEC 3, 6, 279
IEC 60 870-5-103 6, 279
IEC 60870-5-103 3, 6, 279
IEC 61850 3, 6
IEC 61850 (Ethernet) 279
IEC address 371, 381, 525
IEC communication branch 525
IEC link address 371, 382
Importing 137
Indication elements 21
Indications 14, 198, 512
Initiator category 305
Transmission cause, 304
Info 181
Information 173
Deleting infarmatien 203
Insertingyan information item 200
Linking te,alJser Text 250
Linking,to device 246
Rropetties 204
Relinking*with device 248
Renaming information 202
Infermation catalog 200
Information Number 185
Infermation number 218
Initialization string 525
Initializing 105, 376
Initiator category 305
Input and display mode 291
Installing updates 145
Instanceable functions 10
Instrumentation and control system 2
Inter Relay Communication 174
Interfaces 160, 279
Interface settings 493
Interlockings 360
Interlocks 16
Intermediate position 207
IRC combination 525
IRIG B 5, 337
ISDN modems 386

K

Key function 22
Keyboard settings 493
Keyboard shortcuts 229
Keyswitches 21
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L
Language 160
Latched 180, 182

LED 174, 182
LEDs 8, 319
Library

Printing out 266
Selecting 265
Selecting a device 274
Zooming the display 239

Limit measured value
Configering 226
Configuring 226

Line
Deleting all 242
Deleting an area 242
Deleting line symbols 241
Drawing horizontal lines 240
Drawing intersections 241
Drawing symbol 269
Drawing vertical lines 238
Line symbols 239

Line symbols
Delete 241

Link address 526

Linking
Device to information 246
Linking a User Text 250
Relinking devices 248

List view 526

Logging 16

Logic functions 227

Long text 173, 201

Low-level plug connectors 56

M
Maintenance measures 463
Managing 90
Manual overwriting 357
Mapping file 453
Master system 399,404 415, 416
Maximum mesgsage@ap 382
Maximum value:323
Mean yalues 323
Measured'value 199
Measured value window 189
Measured Value processing 225
Measured values 14
Pasameterizing 226
Measured values - user-defined 323
Measuring techniques 2
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Measuring transducer 159, 287
Inserting into functional scope 225
Measuring transducer blocks 225
Menu
Context menu 492
context-specific 492
Menu bar 492
Metered values 199
Metered value window 189
Restoring metered values 221
Miniature fuse 487
Minimum value 323
MLFB 483
MLFB extension 1633451
MLFB Number 162, 526
MODBUS 368, 450
MODBUS ASCII/RTJ 3, 6, 279
Modem connection 526
Modem profilens26
Modéms 526
Module parameter set 413
Menitorieperation 482
Move 320
Area symbol 271
Positioned device 248
Positioned symbol 254
Positioned text 255

N

NCM database 405

Network configuration 415
Nomal size 258

Number 173

Number of bits 207

Number of chatter checks 223
Number of taps 207

@)
Object
Open device 276
Object list 153, 154
Object names 150
Object properties 79, 99, 527
Object types 75
Device container 99, 524
Folder 525
Modem connection 526
Modems 526
Phone book 527
Project 528
SIPROTEC 4 device 161
SIPROTEC 4 variant 529
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Objects 74, 527
Copying 80
Deleting 80
Inserting 78
Opening 78
Opening objects 78
Offline 103, 530
Online 103, 371, 527
Opening 104
Default display 235
Header for editing 236
Opening a dynamic editor 276
Operating instructions
Check boxes 495
Command buttons 495
Drag-and-drop 494
Dropdown combo box 495
Dropdown lists 495
Option boxes 495
Section 495
Selection box 496
Tab 495
Operating mode 103, 215, 493
Changing the operating mode 109
Operating modes 371, 374
Operating system 65
Operational indications 305
Operational measured value 323
Inserting 226
Operator control panel 7, 13
Operator guidance 8, 492
Operator interface 9, 22
Optical fibers 48, 49
Optional products 66, 67
Options for fault location 308
Ordering code 59
Ordering information 492, 512
Output 215

P
Packing 58
Panel flush mounting 24
Panel surface meunting 28
Parameter 290
Paramegter ntimber 290
Parameter'set 159
Parameter set 229, 527
Parameterization 527
Parameterizing 107
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Password 214
Activating the password 131
Deactivating a password 131
Password prompt 133
Resetting all passwords 132
Passwords 8, 12, 16, 128
PC port 372, 377
Percentages 323
Persistent output 215
PG/PC interface 406
Phone book 527
Plug-in terminals 44
Points
Deleting a symbol 270
Positioned device
Delete 249
Move 248
Positioned symbol
Delete 254
Move 254
Positioned text
Delete, 255
Moyven255
Positioning
Devices 244
Symbol 253
Text 255
User Text 249
Power system data 11, 287
Power system data 2 11
Primary parameter 291
Primary values 323
Printing
Default display 259
Library 266
Print selection 155
Printing an object list 153
Process data
Deleting process data 321
Selecting process data off-line 303
PROFIBUS 3, 6, 100, 279, 527, 530
PROFIBUS address 528
PROFIBUS address 371
PROFIBUS DP 3, 6, 279, 368, 450
PROFIBUS FMS 3, 6, 279, 368
PROFIBUS FMS address 412, 413
PROFIBUS FMS driver 396
Project
Closing 83
Storage location 87
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Projects 528
Archiving projects 96
Closing projects 82
Creating projects 77
Managing projects 90
Opening projects 82
Reorganizing projects 89
Retrieving projects 98
Structuring projects 74

Properties 170, 204

Protection devices 528

Protocol IEC 60870-5-103 167

Pulse output 215

Pulse type 209

R
Radio clock 280
Range
Copy 271
Delete 242, 270
Move 271
Reading and setting the date 335
Reading and setting the time 335
Reading out
Counters and memories 317
Measured values 325
Metered values 325
Operational indications 63
Operational measured values 63
Type designation 62
Reassembly of device 488
Rectangle
Drawing symbol 269
Relative time base 221
Release object 213, 214
Reorganizing 89
Replacing the buffer battery 463
Replacing the miniaturé fuse, 487
Report 496
Representation
Default display in,nermal size 258
Zoom in 285
Zoom'aut 235
Reset 433, 168, 288, 408
Counters and memories 318
Metered yalues 328
Minimuam and Maximum Values: 328
Reset key 133
Resetting 328
Restart 107, 205, 408
Restore type 210
Resume 107
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Retrieving 98
Options 98
Retrigger filter 206

Return 489
RIO Export 140

S
Sample display 208
Saving
Default display 260
Empty default display 231
Symbol 272
Saving the indication Mmemory,315
Scaling the measured values 457
Scope of information 198
Screw-type terminals,37
Seal-in time 215
Secondary parameter 291
Secondany values’323
Selegting‘a device library 274
Selectingya symbol library 265
Selecting allin the Display Editor 242
Selection
Allyin the Display Editor 242
ibrary 265
Symbol library 265
Selection box 496
Sensitive ground-fault measured value 323
Serial interfaces 6
Service interface 7, 9, 13, 528
Set Status 358
Setting
Counters and memories 318
Limit values 326
Setting indications 479
Setting notes 508
Setting parameters 9
Setting value 279, 283, 289
Settings group 160, 166
Changing over the settings groups 166
Copying a settings group 167
Displaying settings group 166
Resetting a settings group 168
Settings groups 11
Short 41
Short circuit links 41
Short Text 201
Short text 201
Short view 197
SICAM plusTOOLS
Basic hardware 65
SICAM station 409, 410
SICAM-Proxy VD address 370
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Signal relay 181
SIGRA 4 15
SIMATIC Manager
Closing data areas 494
Opening data areas 494
SIPROTEC 528
SIPROTEC 4 device 529
Close a SIPROTEC 4 device 111
Opening the SIPROTEC 4 device 104
SIPROTEC 4 variant 529
SIPROTEC-T103 VD address 370
SIPROTEC-VD-Adresse 370
Slave 530
Source 173
Specifying
Device designation 274
Device properties 276
Device width 274
Empty control display 231
Empty default display 230
Symbol designation 266
Symbol height 266
Symbol width 266
Type of device 274
Specifying an empty control display 231
Specifying device object properties 276
Specifying the brush size 268
Specifying the device properties 276
Specifying the line width 268
Spin box 496
Spontaneous displays 307
Spontaneous indications 314, 493
Standard view 197
State change 223
Status 16
Status bar 229, 493
STEP 7 100
Storage 69
Subnet 411, 413
Switching authority 362
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Switching mode 363
Symbol
Copying an area 271
Creating a new one 265
Creating an empty 266
Delete 272
Deleting a positioned symbol 254
Deleting all 271
Deleting an area 270
Deleting points 269, 270
Drawing a circle 269
Drawing a line 269
Drawing a rectangle 269
Drawing an ellipse 269
Drawing freehand 269
Drawing mode 269
Filling a surface 269
Line symbol 239
Moving a pasitiohed ‘symbol 254
Movinglan area 271
Positioning253
Saving, 272
Specifying'the symbol designation 266
Specifying the symbol height 266
Specifying the symbol width 266
Toels drawing 268
Symbel designation 266
Symbol height 266
Symbol width 266
Symbols
Positioned in the default display 252
Synchronism 159, 287
System interface 13, 173, 174, 183, 184,
280, 451, 529
System interlocking 213
System load 480
System management 99, 163
System overview 1, 71
System time 108
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T
Table parameter 289, 292
Taggings 17, 361
Terminal adapter 386
Termination system 46, 48, 51
Test bit 479
Test fault record 478
Test mode 344, 473, 493
Text
Deleting a positioned text 255
Moving a positioned text 255
Positioning 255
Text and decimal parameters 288
Text input box
Header 237
Thermal measured values 323
Time 108
Time format 287
Time interval 221
Time period 281
Time synchronization 5, 160, 280
Toolbar 492
Tools
Drawing symbol 268
Topological view 99, 529
Topology
Default display 238

Transferring displays to the device 22

Transferring parameters 229
Transformer data 11
Transmission blocking 344, 473, 49

Transmission causes 304
Troubleshooting 481
Type 173
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U
Unlatched 180, 182
Unpacking 58

O

Update 16
Updating 147

User address 529
User interface 20
User Text

Assigning text 251

L 2
Linking 250 %
Positioning 249 \
Users 529
V
Value 290
Variable addresses
Variable Ieng@

Component view 522

Filtering 85

Topological view 529
Voltage input 173

w

Wire-bound serial interfaces 52
Wiring diagrams 507

Z

Zone controlled 213

Zone diagram 296
Hiding and displaying zones 297
Increasing and reducing the zone

diagram 297
Zoom in
Representation 235
Zoom out

Representation 235
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Remarks/ Suggestions

Please fill in this questionnaire and send or fax (Fax number ++49 - 911 / 4338518) it

Your remarks and suggestions help us, to improve the usability of our documentation. O
to Siemens.
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3. Arethetexts easy to understand? K
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How do you evauate the quality ,0 iguresand diagrams? ...
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