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What awaits you 1

Really Relaxed

No
Mission Impossible

Great Expectations

DIGSI 4 Start Up
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Hello there to our new start-up manual for DIGSI 4. In this,book we have
put into practice what many of you have been waiting for: ascompact
overview of basic DIGSI 4 functions, including the gptienaksoftware
modules.

Especially for you we have created a practice-oriented exercise which we
will use to introduce you into the world of DIGSI 4 in an amusing way,
(amusing in so far as the editors allow). We, have included further
information in this exercise that will hélpiyou‘get started with DIGSI 4.
And, last but not least, we have heaps of tips and some extra homework
to give to the eager among you.

Our start-up manual is struGtufed,inta way that dispenses with the need
of reading the manual (which, hewever, would please us most). You can
also work through just thejexercises. In each chapter the necessary
instructions are highlighted by a different background color and can thus
be easily spotted.

The motor ted to the binary output BO1 of a SIPROTEC 4 device
is startedfby/pressing the F1 function key. During the first 10 seconds
followi rt the settings group B is active. After that there is an
automatic ch-over to settings group A. If all motor currents are
I 5% of the rated current, settings group B is reactivated. An
igdication should appear on the display of the SIPROTEC 4 device when
settings group B is active.
A

Before you get started, however, we will provide a brief overview of what
awaits you in this book.

As the first step, which you will generally perform only once, you will
install your version of DIGSI 4. Some tips on this topic are in chapter 1 of
this book.

Chapter 2 through to Chapter 6 is devoted to our exercise. In order to
complete it, the various components of DIGSI 4 are applied: Manager,
Device Configuration, Device Matrix, CFC and, last but not least, the
Display Editor. As you will probably have imagined by now, we have
developed it this way absolutely on purpose. After all, we want to
demonstrate to you the versatility of DIGSI 4 and introduce you to all
important program modules.



What awaits you

Must-Reading

Encore

Review

Call Me

Courses

Tips

Without further ado we prescribe Chapter 8 as must-reading. This is

because we describe there how you get DIGSI 4 to communicate with a

SIPROTEC 4 device. After all, communication between DIGSI 4 and O
SIPROTEC 4 is necessary to eventually transfer all your entries, made

while solving our exercise, into the SIPROTEC 4 device. 0

Chapter 9 is a bonus for all those who already have SIGRA 4 or want it S
badly after reading this chapter. You can use SIGRA 4 to displa
synchronize, and analyses fault records. We will offer you a fe Is

of this program to whet your appetite for it. \

Chapter 10 finally concludes this manual by summing up’t rk you

have accomplished in a compact flow chart. 0

If you have further questions on DIGSI 4, pleasg call'yieur local Siemens
office, or our hotline:

Phone: ++ 49 (0) 1 80/5 24 70 00 (b
Fax: ++49(0)180/524 2471
E-mail: support@ptd.Siemens.de

Please ask your local Siemensdffice for information on training courses,
or contact our hotline:

Siemens AG

Power Transmissio is tion
Power Automation

Humboldtstr. 59

90459 Nurembe

Phone: ++ 49 ( 4 33-70 05
Fax: ++ 49 33-79 29
L 4
In eac e will provide at least one tip on the current topic. Such

at be:*'Why not use the right mouse button? Right-clicking objects

of t anager or Device Configuration generally opens a context menu

@ ains related commands and thus spares you the detour via the
nu bar.

Homework \@ all those who like to do additional work we have thought up some

2

L 4

homework at the end of each chapter.

DIGSI 4 Start Up
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Ancestors

STEP 7 and
other Tools

Basic Rights

Dependegnt

DIGSI 4 Start Up
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Like any decent program also DIGSI 4 has its own igstallationjroutine
which will guide you neatly and safely through the installation"process.
We can therefore move along without showing yousevery single dialog
box that comes up during installation. Rather, this shart chapter provides
several tips that will pave the way for you to getthrough the installation
as easily as possible. For this purpose we ask, oursglves the following
questions before starting the installation:

1. How does DIGSI 4 react to already eXisting Software components?
2. What options should you select duringithe installation?

3. How many cups of coffee mustibe brewed before starting the
installation?

If an older version of DIGS! s already installed on the PC, you must
uninstall it first. If you haVe failed to do so, the installation program will
give you a friendly remiinderte do it now. Like any other software also
DIGSI 4 is uninstalled by means of the Control Panel of your Windows
operating systém.Rlease/DIGSI 4 do not under any circumstances
remove it manually from your directory structure. In doing so the entries
in the registry file remain unaffected and cause conflicts when the new
DIGSI 4 is installed”After successful uninstallation you must restart your
PC!

If youiintend to run DIGSI 4 in connection with STEP 7 and/or
SICAMPIESTOOLS, you must install these programs first. In this context,
pleasewread the Readme file on the DIGSI 4 installation CD-ROM. It
contains information on problems that might be caused if incompatible
version releases are used.

When you are installing DIGSI 4 under some Windows operating
systems you must possess unlimited administrator rights.

Internet Explorer Version 4 or higher must be installed on your computer.
Otherwise you will not be able to use the DIGSI 4 online help.
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Option During the installation you will be asked successively what program
Transactions modules and device types to install. Our free advice: Install them all!
Thanks to today's hard disk capacities you don't have to economize on

memory space. 0

High On Caffeine And now to the question of caffeine: You'll need several cups of coffee
for the installation. The amount of data is considerable and, what's more, ¢
the data must be placed in lots and lots of directories and subdirectories.

Thank you for your patience! \

4 DIGSI 4 Start Up
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4
You have successfully installed DIGSI 4 on your ¢ u@l can't
what to get cracking? Then, on your marks, get se?\

Work... We are now at the beginning of our exercise. Althou etting started is
often considered the most difficult part, you will fin t after reading this

chapter, working with Digsi is rather simple
We will explain to you in an easy-to-undefst way,
O How to create a new project.

0

ice into the project.

Q How to add a folder to the p

a How to integrate a SIPROTE

If you want to do only the firs
to the section on page Qxij

... and Pleasure If you have a bit mor the answers in this chapter to these
additional questions
S| 4 Manager capable of?

ur exercise, you should go directly
in different background color.

DIGSI 4 Start Up 5
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Start me up The way begins with the first step and for us this implies: Starting DIGSI
4! After you have been welcomed by our saxophone player DIGSI 4 O

Managerappears before your eyes.

EZ| DIGSI 4 Manager - [Project 1 -- C:\Siemens\Digsi4\E xample\English\Pr.._ =] E3
% File Edit Insert Device Yiew Options Window Help -8 x

D] 2l ) [ < Mo Fiter > 17| w2

SR} ; [_1 Region North

EI[:| Fiegion Morth [C3Region South
=[] Substation N [€8 T elefonbuch
E|[:| Substation 1 @ Madems

§oEeC 10kRY
(21 Feeder 1
-[C7] Feedsr 2
03 20Ky
D Feeder Bth Avenue
-] Feeder 7th Avenue
-1 Feeder Bth Avenue
-0 Substation 2
-1 Region South

Press F1 to get Help.

DIGSI 4 Manager with an opened project

The Center of The DIGSI 4 Manager is the ultimal element in DIGSI 4. You will
DIGSI 4 need it for managing individual ts of your power supply
system. This immediately brin p guestions:
A) What are components?
B) What is a power s | ?
C) What does mal ean?

On A) Compo \Jde
a SIPROT ction devices and bay controllers,

O V3/¥2 pretection devices and

a Co Ntion connections among devices and between devices
Sl

@ power supply system includes

all required components;

\ the topology describing the classification of these components into,
e.g. substations, feeders, etc.

N

On C) Managing includes

L 4 a simulating the topology of your power supply system or different parts
of topologies

a archiving different information items.

6 DIGSI 4 Start Up
E50417-G1176-C152-A5
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Launching Pad

Deja vu

At first glance

DIGSI 4 Start Up
E50417-G1176-C152-A5

Furthermore the DIGSI 4 Manager serves as platform for further
Actions: You use the DIGSI 4 Manager to start.

Q ... DIGSI 4 Configure device. You use this tool to set parameters,
route information, display process data and accomplish many more
tasks.

a ... DIGSI V3 if you want to operate a V2/V3 protection device
integrated in the topology.

Q ... communication to a connected SIPROTEC 4 devige viaydifferent
connection types.

By the way: If after your first steps in the DIGSI 4 Manager you find that
the basic operation is reminiscent of the Windows,Explorer, you got the
right impression. We have done that on purpese. Being familiar with
Windows Explorer means half the battle ingaorking'with the DIGSI 4
Manager.

But enough of dull theory for now. Let Us get to some practice.

Have a look at what we have on‘theyscréeen. If you have opened the
DIGSI 4 Manager for the firstitime, there’is, quite frankly, not much to see.
We must fill our workspace with lifesfirst. Before, however, we create
something new, we look atwhat'is,already there.

Open

User projects I Libra[iesl Sample pruiectsl

Find in directary: Selected

C:ASiemensiDrigeid

User Projects:

b N b N Libraries:
=-_ 1 UntaiControl 30 ;I Sample Projects;
-] Watpluging
{2 Wates User projects I Lihraries' Sample projects
= wieh Publish
0 Windows Media Player Mame [ Storage path
-1 WinZig
{Z )2 ubehar
- Psadmin
B Sigmens J

=0

(i3} D termp

RlE
L

Bromse, .

R Windows

wd —
|g StaitSearch | | | | il =
” Caneel Help

The dialog-guide search function makes it easier for you to find projects.

For this purpose, we'll open the demonstration project installed by
default. We'll require it anyway later in the procedure. We want to show
you some function which, although not necessarily required, will prove
extremely helpful for your further work. Click File— Open or simply click
the opened-folder icon on the toolbar. The Open dialog box pops up.
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Sought, found In order to find the demo project, we will avail ourselves of the useful
search function of the DIGSI 4 Manager. For this purpose, click Browse.
A further dialog box pops up. Within the shown directory select the name
of the folder in which you have installed DIGSI 4. Then click Find.

While the search is being executed you may have time to reflect on the
meaning of the word Demo Project. Surely you do know what demo
means! But what does project mean in the current context? We will go
into that as soon as we have opened our demo project.

In the meantime the search has been completed successfully. As afresult
of the search the names of all found projects are displayed on,thesright
half of the Find dialog box. Our sample object is named Prgject 14Select
this name and click OK. We now have a window for the demo project
displayed on the formerly empty desktop.

Face Value On the screen the project presents itself to you d@s amumber of symbols
integrated into a hierarchical structure (see left'pieture). This structure is
nothing else than the already mentioned top®logy of a power supply
system (or parts thereof). The symbols,represent the individual
components. On the right you see all symbolswavailable in the DIGSI 4
Manager with the name of their fupction."\Bythe way: The object for a

SIPROTEC devicecan
stand in for aydevice,of the

=8 Project . second, thir@d or feurth =P Froject
E...E'-Egllﬁ;allatiun gene!’ation' \N.h"e you are El@ FH:ITEE 4 Davi
5] Substation greatlng a pI’OjeCt'thIS will at _ @ E‘_"CE
=-(7 Section firstypot'make a difference @ SIPROTEC 4 Yariant
.55 Branch for you. HOV\_/ever, When you &V IRC combination

P @ Desvics are _conflgur.mg an |nd!V|duaI @ Modern Conmection

devqu this is generation- . [ Phone Baok

specific. This bookonly 25 Modems

treats the configuration of devices of the fourth
generation, i.e, SIPROTEC 4 devices.

Inner Values Behindghewser interface there is a multitude of data,
for,example parameters whose values can be modified. This is
accomplished directly in the DIGSI 4 Manager. Furthermore, additional
softivare®modules are used for this purpose all of which can be started
from the DIGSI 4 Manager

Structural Change The DIGSI 4 Manager maps the displayed structure and the data
included in it to your computer's hard disk by using several directories
and files. In doing so the DIGSI 4 Manager behaves a bit egoistically as
it does not like anybody else to interfere with this directory and file
structure. This means: When you make changes to your projects, do so
only by means of the DIGSI 4 Manager! Never manipulate the directory
and file structure directly!

8 DIGSI 4 Start Up
E50417-G1176-C152-A5
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Of Trees...

... and Lists

To work

If the DIGSI 4 Remote
option package is installed
on your computer, the
project contains two
additional symbols: Phone
Book and Modems.
These symbols are
required for a modem
connection. For more
information on this topic
please refer to the system
manual. It contains a
detailed description of the
communication via a
modem.

DIGSI 4 Start Up
E50417-G1176-C152-A5

But now back to the user interface. “All very well”, you will probably say,
“but where is the hierarchical structure?” Click View— Show All Levels
on the menu bar. Applying this command displays all existing folders as
a hierarchical tree structure on the left section of the window. This segtion
is therefore referred to as the Tree View.

The symbol system used for the tree view is overwhelmingly simple. A
folder is used as symbol for all levels. The individual folders like all other
symbols can be renamed individually in the DIGSI 4 Manager.

In the tree view click now the folder Feeder 2. On the right se€tion of the
window you can see names and symbols of the objgets,within this folder.
Since it is represented in the form of a list, the rightise€tion of the window
is also referred to as the List view. You can varyytheiype of
representation by selecting in the menu Viewyone afthe commands
Large Icons, Small Icons, List or Detail @by elicking one of the
corresponding toolbar buttons.

Following these general but necessary/explanations we will now tackle
the first part of our exercise. Youwilhcréate a new project, add a folder
to the project, and into a folder a SIPROTEC 4 device.

e Click File— New. In thegNew, dialog box enter as project name
Manhattan. If, howevef, yeu feel that you are not that deeply rooted
in the East, you can 6ficourse use any other region in the US as
project name. Whateveryeur decision, click OK afterwards. After
allowing itself a briefitime to reflect on this, the DIGSI 4 Manager
opens a new prajectywindow.

e Quite comfartably, the list view already includes a folder with the
suitable name“Bolder. Since any further folder you insert will be
namedgaecordingly, we will exhibit some individuality in naming them.
Double-clickathe name and change it to North Region.

o Now right=click the folder. Upon that, the context menu opens from
which you select Folder. As you will have no trouble guessing, this
cammand will create another folder within the first folder. If you want
to create a folder on the same hierarchy level as the first folder, you
must right-click the symbol for the project and proceed
correspondingly (but that is surely old hat for you). Now give the newly
added folder the name Substation 1.

e Now finally it is time to add a SIPROTEC 4 device to our topology.
Now right-click the folder created most recently. Select Insert New
Object — SIPROTEC 4 device in the context menu. A small window
named Device Catalog opens. You see a folder with the name
"SIPROTEC 4 devices". The plus sign to the left of the symbol,
however, indicates that there is more to see. And, indeed, the device
catalog is structured in the same way as the tree view of the project
window.
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Of course, you can also
select a higher version
release or another device.
It is, however, crucial that
itisa SIPROTEC 4 Device
with a large display. If you
want to verify whether you
have the up-to-date
version of your device
catalog, surf the web for
www.sip download the
latest device files.

Tip 1

Tip 2

Tip 3

10

e Open successively the folders SIPROTEC 4 Devices,
7SJ Overcur./Motor Protection and 7SJ631. The last folder
contains, among others, an entry for the version releaseV4.2. Select
this entry, hold the mouse button and drag it to the folder
Substation 1 of the project Manhattan and relax your index finger

o Before you place the SIPROTEC 4 device in the desired location, one
thing remains to be done. Although the DIGSI 4 Manager knows that
you wantto inserta SIPROTEC 4 Device 7SJ631 Version 4.2, itdoes
not yet know the exact design of the device.

The device design is reflected in the order number (MLEB).“And this
number must be completed. For this purpose, the MLFB tah,of the
Properties - SIPROTEC 4 devices dialog box is displayed.

For our current exercise the MLFB number must be complemented by
the following character sequence: 54CC123FC1. FofrthiSpurpose,
click in one dropdown list at a time and select the'@errect'entry. Those
who are in a hurry, however, use the tab keys i@ jampfrom field to field
and enter each character via the keyboard. A§,soon‘as the dialog box
is closed, a symbol for the SIPROTEC 44Deviceys displayed.

You have now successfully completed(the first part of our exercise. We
will conclude this lesson by giving you seme, helpful tips.

It is not necessary to generate each symbol separately. You can also
reproduce existing symbols by ¢opyinggthem. Entire folders including all
symbols contained in them can becopied. You can, for example, click the
symbol of a folder and dragfit the mouse button pressed down to the
desired position withingdhe project. As soon as you release the mouse
button, the objects are copied:

If you want to mave Single symbols or entire folders, you must hold the
Shift key pressed down while dragging. These procedures can also be
applied betweepfdifferent projects. You can try this out by means of the
demo project which you already opened at the beginning of this chapter.

For all changessyou make, bear in mind that the DIGSI 4 Manager saves
them immediately. This is advantageous in so far as you won't have to
dealdvitivdata management while working on projects. At present,
however, there is no undo function available (we are working on that).
Therefore, changes can not be undone via menu command.

I, yolrwant to try things out for the sake of exercise, you should first make
a backup copy of the project in question. For this purpose, click File—
Save As. Enter a name for the project and then click OK. You can now
give free rein to your imagination.

You can save different settings variants for one and the same
SIPROTEC 4 Device. For this purpose, click the symbol of a SIPROTEC
4 Device and select the command Create Variant in the context menu.
Initially, this variant has the same settings as the original. You can
subsequently modify the settings of the variant as you like without
changing the settings of the original.

DIGSI 4 Start Up
E50417-G1176-C152-A5
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Please do not use the commands Copy and Paste to create objects
which are to communicate with one and the same SIPROTEC 4 device
Applying these commands changes the device address which is

necessary to unambiguously identify a device within a project. If you t
to know more on this chapter, please read Chapter 8.

Tip 4 If you have configured a power distribution structure with DIGSI 3,"t is
possible to use this structure in DIGSI 4. Select Insert — DIGSI| —
Existing V3-device. You can search existing V3 structure lect the

desired structure(s) and insert the structure(s) with 0 your
DIGSI 4 project.

Homework The data you have created and compiled are o not inevitably
confined within the boundaries of your PC. Yau can Save the data of an
individual device to give a colleague acce . Oryou can

compress the entire data of a project wi onessingle file for archiving
purposes. Try out both procedures. Famexparting and importing
individual devices, the context menupr s the commands Export
Device and Import Device. To Vi etrieve projects select the
corresponding commands in the ile.

N
RS
R
.(,(b
<
O
&

L 4
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Modifying the Settings of Protection FunctionsQ)

L 4

So far we have talked about integrating SIPROTE d%nto a
power distribution structure. The following chapter, howev ill

examine what goes on inside the devices. We thu the topic of
parameterisation. Strictly speaking, we treat only it and that is

how to set the protection functions. This is bec meterisation
comprises also other topics such as allocatingyinformation, creating logic
functions and editing Default Displays and isplays. If, however,
you associate the term Parameterize intlitivelyywith the allocation of
defined values to parameters, then you,know,already what awaits you in
this chapter.

Work... Also the second part of our
interesting facts. You will Je

Q How to open a SIPR
a How to adjust the Functignal Scope of that device.
Q How to change t of individual parameters.

If you want to first part of our task, you should go directly to

... and Pleasure If you haye ahit more time find the answers in this chapter to these

YSIWYN a new kind of lottery?

9
\l;xe there useful parameterisation tips available?

L 4

DIGSI 4 Start Up 13
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Look Under the
Hood

Some
Hamlet

A communications link in
the operating mode
Online works of course in
two directions. It not only
transfers data into the
device but also requests
indications, measured
values and fault records
from the device.
Furthermore, this
operating mode enables
you to carry out test
functions and switch
operations. More on this
topic in Chapter 8.

14

In this chapter we want to look into a SIPROTEC 4 device to find out what
is already there and what we can add, omit or modify - just as we need it.
For this purpose, we imagine the device as a box which we can open to
look inside. We achieve this by right-clicking the name of a SIPROTEC 4
device within a project. For our task please select the device 7SJ631 V
4.2 for this action. From the context menu select the command Open
Object.

Until, however, the device opens before us, there is first the Open
Device dialog box to deal with. Offline or Online, this is the*questiond To
be able to answer this question, we must first define the meaningwef these
two terms. When we speak of a SIPROTEC 4 device withiin theyscope of
a project, we always means the image of a real SIPRQTEC 4/device
which we can also call a virtual device. This virtual device,contains all
data relevant for the real device. The real SIPROTEGy4 device may still
sit on your desk freshly unwrapped. Though generally, it will be found
somewhere within a power distribution system‘and thus is not
immediately available to you. DIGSI 4 allowsfyou,to Work exclusively with
the image in the beginning and to formyits fungtionality according to your
requirements. During this procedure you-ate werking in the operating
mode Offline. All data is saved onyyour RC."F. you want to transfer this
data into the real SIPROTEC 4 deviee, youymust establish a
communication link to this devicejFromitbat moment on you are working
Online.

For the time being, we are geaing toywork offline. Therefore, select the
option Offline in the Open(Devige dialog box and then click OK. After
some status indications;which you will simply ignore for the time being,
DIGSI 4 Configurefdevice is opened. And provide us access to
everything you have aliays wanted to know about your SIPROTEC 4
device, but were afraid to%ask.

“But | see things differently”, you will probably say. Well, you are right
since currently, you merely see one symbol in the
tree view that is named Offline. It indicates your
current'operating'mode. The list view shows four
icons with the names Settings, Measurement,
Angunciation and Oscillographic Record. From
that you reason incisively that there will be more
icons displayed in the operating mode online.

[B Manhattan / Region Mort.._ [B[=] [E3
- I Select function

4,! Settings

EB Annunciation

A Meazurement

=4 D:zcillographic Records

Againgyou are right! DIGSI 4 was developed
according to the philosophy: “What you see, is
what you need!”. (Now you know what WYSIWYN stands for). For this
reason, DIGSI 4 offers you only what you currently really need. As criteria
DIGSI 4 uses the device type, the device design, the current operating
status and, of course, the functional scope you have determined.

DIGSI 4 Start Up
E50417-G1176-C152-A5
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Practice Try it out! Double-click Settings in the list view. The four objects of the
list view now appear in tree view below the object Offline. The list view,
shows you all objects subordinate to the object Settings. Have a look at
the object named Settings Group; Settings Group A, strictly speaking.
The device features three further settings groups named B, C, and'D.
However, the switching of the settings groups is disabled. This is why
DIGSI 4 does not display the objects for the further settings groups
although the are basically available.
Open the functional scope per double-click or via (13 Devtcs Configuration _
# Ik azking Y0 [Configuration b atris)
the context menu. In the WD ol sy

[.]:3 Device Configuration topmost line of the Device 5 Céiniyol Display

#Masking 1/0 [Configuration M atrix) Configuration dialog box EEFE

B0 Default Display you see the Settings Group” (g#@ Fawer System Data 1

E"_ﬂ Control Display Change Option. Now seleCty, " 7 seting Group 4

Egcre the value enabled fromthe )" g¥ Setting Group B

& Power System Data 1 dropdown list and cli€RQK™ (¥ setting Group C

3 Setting Group A The list view now shows the 0¥ Setting Group D

ggZi'!?j';i?;;”;;‘;zmds objects for all foumsettings %Eha_nge Group

) © groups. =4 O=cillographic Fault Records

@TII‘I‘IE Senchronization %Eeneral Device Settings

/-_7? Serial Parts Take yOUI’ t|me and click abit @ Tirne Synchronization

St Passwords aboutfeach object. Don't 7 Serial Ports

*e-Language worgy, you can'do no harm.  @sPasswords

All changestyou make are abe-| anguage
only temporary until you save the'data explicitly To
discard all changes,
simply close the devicewithout saving.
To work Let us tackle new'the second part of our task. In this part you will open a

DIGSI 4 Start Up

SIPROTEC “gdeviee, enable the Settings Group Change option and
change sgVeral parameter values. All those who have already actively
worked throtigh®this chapter can skip the first three steps.

e Within @ur project we have named Manhattan (Bronx, Beverly Hills,
orwhatever you have selected) right-click the SIPROTEC 4
dexice7SJ631 V 4.2. A reminder: You will find it under North Region/
Substation 1. From the context menu select the command Open

Object.

e In the dialog box Open Object make sure that the option Offline is
enabled. Click OK and look a bit about you. This will not only relax
your eye muscles but it will give DIGSI 4 enough time to load all data.
This done, DIGSI 4 Configure device is displayed.

E50417-G1176-C152-A5
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The name suggests that
there is also Power
System Data 2. This is
true. The Power System
Data 1 apply for all
settings groups. They are
therefore accessible on a
higher level directly in the
list view. On the contrary,
the Power System Data 2
can be parameterized
differently for each
settings group. The Power
System Data 2 can only be
accessed via the particular
settings group.

16

Double-click Settings in the list view and then Device Configuration.
In the topmost line of the Device Configuration dialog box you see
the Settings Group Change Option. Now select the value enabled
from the dropdown list and click OK. The list view now shows objects
for four settings groups.

After you have determined that settings groups can be switched, you
must indicate how the switching will be accomplished. For this
purpose, double-click Settings Group Change Option. Depending
on which one of the six possible values is selected, the par

Change to another setting group allows switching o?Xm
C

command via the system interface. The thir
enabled by the setting via binary input. Thi
the switching can in this case only be p
binary input. This is, however, only one
switching can also be the pressing
generated indication or the result of
exercise determines that the s
accomplished due to differe
via logic functions), you mus
click OK.

ay suggest that
ia a signal at a

ity. The cause of the
fu n key, an internally
function. Since our

ions (which we are going to link
a binary input. Subsequently,

Now open the Power Sys ata 1within the list view. The dialog
box Power Systea™Data ntains the names of different
parameters inclyd eir current values. For this purpose, the

parameters age combined in several tabs. This dialog box is an
example of m boxes for entering parameter values. In all
dialog boxe number and kind of the displayed parameters and
tabs depen%current operating situation. Click the tab CT's
which ¢ in ameters for the current transformer. Change the
value fo@rameter CT rated primary current to 1200 A and the

valu \ rameter CT rated secondary current to 5 A. Click the
tabgT's Which contains parameters for the voltage transformer
a the value for the parameter VT Rated Primary Voltage, to

&nd the value for the parameter VT Rated Secondary Voltage
to 220 V. Click OK.

er you have practically become a semi-professional in working with

DDIGSI 4, you can immediately go to the next step. If, however, you

prefer a short coffee break, you should make a quick save of the
changes made so far. Keep in mind: All changes you have made are
only temporary until you save them explicitly. Thus click File — Save.

DIGSI 4 Start Up
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Modifying the Settings of Protection Functions

Of course, also the values
of settings group B must
be adapted to the current
situation. We have,
however, decided to omit
the description of that
process here as it would
not contribute to your
understanding.

Tip

Homework

DIGSI 4 Start Up
E50417-G1176-C152-A5

e Inthe Power System Data 1 dialog box the parameters were
explicitly characterized as either primary or secondary parameters.
Correspondingly, the values that are shown and entered are also
primary or secondary values. Parameter values that are not expli€itly
marked can be entered and displayed either as primary or secondary
values. You can select the input and display mode by clicking on thé

toolbar. To use primary values, click Wi, For secondary values,
however, click M|, In our case, please select the primaky values.

e Now open Settings Group A. The Settings Graup Asdialag box
shows all currently available functions. As you must'make"changes to
the parameter values for the function 50/51 Phasel&round
Overcurrent double-click this entry. You should already be familiar
with the dialog box 50/51 Phase/Ground Ovegkcu¥rent - Settings
Group A from editing the Power System Data 11{If not, go back to
step 4, do not pass over GO, do not colleet 2000 Euro.) In the tab 50
change the values of the following patametess:

50-2 pickup>>: 2500 A

50-2 Time Delay>>: 0.10 s

50-1 Pickup>: 1200 A

50-1 Time Delay>: 0.30 s

Close the two dialog boxes*ene after the other and save the changes
you have made.

Now we are done with the secend part of our task. But we are not done
with you. Therefore, we hawe another tip and homework for your self-
study.

If you preferthe kéyboard to the mouse, you should try the following:
Open the dialog'hox Device Configuration. Press the tab key
repeatedly untikthe first dropdown list is selected. Use the vertical arrow
buttons t0 move to and from between the individual lists. To open a list,
hold down Alt and press one of the two vertical arrow buttons. After you
havefreleased Alt, you can select an entry within the list with the arrow
buttons,and confirm it by pressing Return. An even faster way is to select
afdropdown list and enter the first letter of

an.entry, e.g. e for enabled. The corresponding entry is selected directly.

The especially industrious reader may now have a look at and edit the
start characteristic of our SIPROTEC 4 device. Before you can do that,
however, you must change the setting for 50/51 Phase in the Device
Configuration to user-defined pickup curve. Then open the function
Overcurrent of settings group A and click the tab 51 User Pickup In the
column value 1 all values are set by default to infinite. Change two or
three settings in this column.

Now click Graph. As a result, the values from the table are displayed
graphically as a characteristic curve. You can now modify the
characteristic by moving the break points with the mouse. When you do
that you can observe how the values in the table change. Another
method is to change the values in the table and see how the
characteristic curve changes its shape.
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Allocating Information Items

4
In the last chapter you have gathered experience in d%ameters.
Strictly speaking, the allocation of information is a pa t
parameterisation. The parameterising procedures i in this and
in the following chapter, however, go far beyond t entering of

values. 0

Work... We are very pleased to welcome you to thé n art of our saga. We will
reward you by showing you:

Q how to open the device matri

a how to allocate information it 0 rces and destinations,

Q how to add user-define ion items and information groups.

If you want to do only this m f our exercise, you should go directly
to the section on page 22 hig ted in different background color.

... and Pleasure The reader who ir@ore knowledge will find in this chapter the
answers to t ﬁ Idi | questions:
O What isythe ice matrix capable of performing?
a How can| e

a Are ther ul tips available on the device matrix?

ce the displayed scope of information?

DIGSI 4 Start Up 19
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Allocating Information Items

On the Train

The Matrix

Out of sight

As a child, did you have a model train or maybe you still have one? Then
you will surely agree that switching is one of the best things about trains.
One locomotive makes up a coach to be collected by a second
locomotive that brings it to its final destination. When working with DIGSI
4 you can also do switching operations, however not with trains, but with
information items such as metered values, measured values, indications,
and commands. And instead of an extensive track system we use a
clearly structured matrix.

Now you might remember that back in your schoodays matrixcalculation
was not really one of your most favorite subjects. But don't;worry! You
won't have to calculated anything. All you have to do is allocate,the
mentioned information items to different sources and destinations via
mouse-click. And how that works we will show you.

Now double-click Masking I/O (ConfigurationaMatrix)yto open the
device matrix. If you are doing this for the firsistimeyyou will see mostly
grayed columns and rows. Double-click the button,Device, General
which is the topmost button on the left'border ofsthe device matrix.

Informatian 2 SE—& a4

Mo.

Display text: Type

Device, General

P Systemn Data 1

Jzc. Fault Rec.

P Swstem Data 2

ST Owercur.

Infarmation Sout

BV Direct. Q2

Display text: Type Bl

The two dropdown lists
are filters which you can
use to modify thé'scope of
the displayed‘nformiation.
The left dropdownilist has
the information type as
filter criterion. The right
dropdown list filters its
display according to the
allocation type.

20

Devicmarsn i

‘ 00004 | =Trig Wiave Cap. =P

= a 00203 |Wave. deleted OUT_Ew
FitRecSta IrtSP

P. em Data 2 R

o SEIE1 Ovvercur, *

E7 Direct. OIC

Double-click one of the buttons on the left or upper border to show or
hide information items and allocations (here shown at the example of the
information group Oscillographic Fault Recording).

After the double-click the display has become wider and you will see a lot
more than before. If not, you should check the two dropdown lists in the
toolbar. At the beginning of our lesson you should select the setting
Indications and Commands only for the left dropdown list, for the right
dropdown list choose the setting No Filter.

DIGSI 4 Start Up
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Allocating Information Items

CFC stands for
Continuous Function
Chart and is a separate
program which you can
use to configure logic
functions. We don't want
to reveal more at this point
since the entire Chapter 6
is devoted to the topic
CFC.

Cause and action

Visually, the device matrix is similar to spreadsheet programs. The
information items are listed in vertical direction. Horizontally, you can find
different sources and destinations. You should take a closer look at
those. Move the mouse pointer slowly across the buttons on the upper
bar and the cells below. Tooltips then show you in plain text what is
behind the abbreviations. You will find that they are physical components
on the one hand, for example binary inputs or light-emitting diodes. On
the other hand, sources and destinations can also be of logic nature,
CFC for example. Summed up in a few words we can put jisthis way: The
source delivers the cause for an information item. Qn the _eontrary, the
destination feels the effect of the information.

We would like to illustrate the above said by way of a little example. We

presume that voltage on Binary Input 3 be the cause for the indication
>Test Mode. Clicking the common cell of the“indication >Test Mode
(information) and Binary Input 3 (source) gpens a context menu. Select
the letter H for High and you have already‘performed the interconnection
including the cause.

Settings - Maszking 1/0 [Configuration Matrix] - Manhattan / Region Morth / Substation 1 7 754631 V4.1/75J631

Infarmation Source . 4 Destination P o =
L Cisplay text: me P Bl . P, LED L b
1&3}55?2&2&_3 1]2[s|k|s][g[7[a]era11]1213]14
Settings Cale. po—g o —_
Settings Check I‘I
Lewel-2 change
DataStop
=DataStop ! |
Test mode P p . V.,
=Test mode < [ |n D 2 AEED
Feeder gnd S N/ SN
Brk OFEMED
HwTesthiod H
SynchClock q
P System Data 1
Osc. Fautt Rec. I *
P System Data 2 * * = |
i A\ A9 N | ap

You use the device matrix to assign information items to sources and destinations and thus you determine cause and
action.

We want LED 5 to be lit for as long as the indication is present. For this
purpese, right-click the common cell of the indication >Test Mode
(information) and of LED 5 (destination). From the context menu select
the letter U for unlatched.

The character > means
that an indication Wwas
caused byya sighal atthe
binary input, ixe. by‘an
external event.

But we want even more: In addition we want that the indication is
forwarded via the system interface to the substation control and
protection (SCADA) system. Again: Right-click in the common cell of the
indication >Test Mode and of system interface (column S) to open the
context menu. From it select the letter X - done.

DIGSI 4 Start Up 21
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Allocating Information Items

All-rounder

To work

22

As you see the device matrix not only enables information items to be
quickly allocated, what is more it provides a constant overview of all
existing allocations. Take your time to get acquainted with the device
matrix and also with the different options for modifying the displayed
informational scope. Before you continue with our task you should
restore the original state. The best way to do this is to close the device
without saving your changes and then re-open it.

In the third part of our exercise you will allocate existing informationdtems
and those you have created yourself to sources and destinations.

Now double-click Masking I/0O (Configuration Matrix)'t@open the
device matrix. Make sure that the settings Indications and
Commands only and No Filter are enabled in the'teolbarfor the
dropdown lists.

Double-click the button Change Group to sh@w the information items
on the settings group switching. Following oUugRWYSIWYN principles
this button is only visible if the settings gretipiseleetion was configured
as available. So if you cannot change groug inthe device matrix, you
should go back and have another Iogksat Chapter 4.

For as long as a settings groupfiStaetivey the corresponding indication
Change Group A to D is presept.Rhe trigger for that is accomplished
internally by the device itself sTherefore, you cannot allocate
information of the type Intemgal Single-Point Indication (Int SP) to
any source. You can, howeverfallocate it to a destination.»QOur
exercise wants an indication teyappear on the display when settings
group B becomesgactive.«Iherefore, allocate the information item
Change GroupdB to the Default Display as destination. You achieve
that by right-clicking'the common cell of the information item and of
the column D. Frem the context menu select the letter X voila!

Pressing the'F ¥function key at the SIPROTEC 4 device is to activate
the starting,unit of'a motor connected to the binary output BOL1. It is,
however; not possible to assign the function key directly to the binary
outputs, Rather, pressing the function key generates an indication
whi¢h acts upon the contact of the binary output. But as we all know
inelications don't grow on trees. So what can we do? The answer: We
Create, our own so-called user-defined information.

Click Insert = Information on the menu bar. This action displays the
imfOrmation catalog. The content of this catalog is structured similarly
to the device catalog of the DIGSI 4 Manager. As you already know
how to handle the device catalog, the operation should not cause you
any problems. Open the folder Indications and then the folder
Tagging. Click the indication O/O (Int SP) and hold the mouse button
down. Drag the indication to the button Change Group and release
the mouse button.

A new indication is added within the opened group. Double-click the
default display text IntSP OO and change it to Motor on. Assign this
new indication in the column F to Function Key 1. Thus you have
determined the source. As destination select the binary output BO1
with the option U unlatched.

DIGSI 4 Start Up
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Allocating Information Items

Bit 1 Bit0| Group
0 0 A
0 1 B
1 0 C
1 1 D
Tip 1
Tip 2

DIGSI 4 Start Up
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e The actual starting of the motor can now take place. However, our
task stipulates a switching of the settings groups. We will have a logi
function perform this switching, which we are going to configure <
ourselves by using DIGSI 4 CFC as described in Chapter 6. To ‘
end, we must make several information items available to DIGQ
CFC. One of them is the fact that the motor was started. For this
purpose you must allocate the indication Motor on to CFC as the
destination. @

e Which of the four parameter groups A to D is active ¢

from the states of the two indications >Set Gro it"0"and >Set
Group Bit 1. Imagine each of these internal single-pai dications
as one bit which can assume two states. The two together can

thus code four states. As we have four setti
perfectly. Parameter group A is assigned the
group B has the coding 01. As we want to'Swi nly between these
two settings groups, only bit O is relev purpose, i.e. the
indication >Set Group Bit 0. The se and’resetting of this
indication is assumed by our logic tion. Therefore, allocate the
indication >Set Group Bit 0t C% source. On the left you see
a little table showing all codi it equivalent to >Set Group Bit
0, bit 1 corresponds to the i >Set Group Bit 1.

s, this fits
00, settings

e The switching between s up A and B is to be accomplished,
among others, depend n three phase currents IA1, IB and IC.
The present values ac these currents must also be made
available to DIGSI 4 s information.Usually, this applies for all
measured valuest{'B should nevertheless make sure that
nothing hasgoee d here. Switch to the view of the measured
values b @ ng the option Measured and Metered Values Only.

Subseque display the group Measured Values. Make sure that
the thr%e ed values IA, IB and IC are allocated to CFC as the
destin . rwards return to the previous information view.

e Close vice matrix and save your changes.

You have already completed the third part of our exercise. We now

intesruptseur explanations for some tips and homework. Please stay
tuned,we count on you.

if you want to modify parameter values, you do not have to leave the
device matrix to do so. Simply right-click one of the group buttons. From
the context menu select Properties. This works, however, only with
information groups that are present.

If you want to save space on your screen and still have all important
information items available, you can switch from Standard View to Short
View. Click View — Short View on the menu bar. In the short view, one
common column is displayed each for the source Binary inputs and for
the destinations Binary outputs and LEDs. Inside each cell of a
common column, abbreviations inform you about the type of routing of an
information item. The abbreviation R5 in the common column Bl means
for example that the associated information is active when voltage is
present at binary input 5. If an information item is allocated to several
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Allocating Information Items

destinations, the abbreviations of all destinations are displayed
separated by commas. To view all abbreviations, double-click the cell
concerned. After that, move the text cursor horizontally inside the cell.

Homework If you are interested now, you can take the following small additional task 0
to go: Complement the allocation so that the settings group selection is
signalled by two LEDs at the SIPROTEC 4 device. One LED is to be ¢
illuminated as long as the associated settings group is active.
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Creating Logic Functions

Work...

... and Pleasure

6’0

The special feature of SIPROTEC 4 devices is that e@ PLC
(Programmable Logic Controller) on board. It enables 0 alot

more in addition to what you have already seen. Y, n
modify existing interlocking logics or create ,
create group indications,

derive new variables from measured and metered values,
create alarm messages

a and many more.

O

O 0O O

ters to implement the above
unction Chart) method you can
purely graphic-oriented.

You don't have to hold a degree
said. Thanks to the CFC ( i

generate functions quickl&
Once more we will no &)u to participate as we explain:

0 How to create a chart,

O How to ad
interconnec

S the catalog, and how to parameterize and

0 How to compile*a chart.

The reader fast lane can again go directly to the section on
page@ lighted background.
L £

Nr, the epicures among you who reads the chapter from A to Z will
n answers to the following questions:

.i
\s there a basic procedure for configuring logic functions?

OJ What is the role of priority classes and run sequences?

Q>®

DIGSI 4 Start Up
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a Are there tips available for working with DIGSI 4 CFC?
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Creating Logic Functions

Promised! When browsing the folder Settings you will soon come across the object
named CFC. A double-click on it reveals to us that this is a folder which
contains further entries. These entries are the names of so-called CFC
charts. Each CFC chart contains at least one logic function which
interconnects the input values with each other and, from the
interconnections, derives a result. We promise you that you won't have
to do any programming. Some basic knowledge of boolean algebra will
suffice completely.

Crash Course The basic proceeding for creating logic functions is rather simple: First
you must allocate all information items, which you need as jinputyvalues
or as results for your logic function, to CFC as the destinationier, the
source in the device matrix. We have already done thatin'Chapter 6 and,
therefore, we don't have to go into detail at this point. In the next step we
add a new CFC chart and open it. Our information items are linked by
means of function blocks which are found in variousitypes in a catalog.
You place them into the CFC chart via Drag & Drep, parameterize them
and finally interconnect them with the input andjeutput information items.
How the blocks work in detail is not importantfor)you to know. And, last
but not least, the chart is compiled into alanglagde that the SIPROTEC 4
device understands and it is saved,togetherwith the settings group.

EEFE - [Interlocking -- Manhattan\75J631 ¥4 1% _ ]

[ Chat Edit Insert PLC Debug Yiew Options Window Help ===l
Sl e o | =T e T M e ) o i NI e = e
e ] NwText [~
= - Function ‘ Catalog =% Dﬂ‘heﬂ;ﬁjm
S :E bloGks
= — — I &ND
_ - D = = - I BOOL_TO_CO
== ' .} BO0OL_TO_DI
= — T BUILD_DI
e - B - CONNECT
— -— Output ' - DFF
e information -3 DI_T0_BOOL
Input L . fF LWE_ZERD
information L | ) - TF LOWER_SETPOIN
— | — || =8
— =i il
w1 . W I = - £
K _. Xy | _r' |

Press F1 for help, s A/Shest 1 Mw_BEARE [Start]
= 7

With DIGSI 4°€ECg0u can’create logic functions without programming.
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Creating Logic Functions

Building Plans...

...... and Building
Blocks

Need for
Information

To work
first part

DIGSI 4 Start Up
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Before we are putting the above said into practice, we will illustrate it by
example of an existing CFC chart. Double-click the chart name
Interlocking. DIGSI 4 CFC is opened and the selected chart is loaded:
What you now see before you is not some abstract design pattern butfthe
graphic representation of a logic function. Have a look at the status bar
and you will find A/Sheet 1 written there. This is because every chart can
consist of several partial charts with each partial chart comprising up to
six sheets What you see now is sheet 1 of the partial chart A.

In the center of the sheet there are several rectangles, They are the
already mentioned function blocks. Each function block has a number of
inputs to its left side which can partly be parametefized{©n its right side
you can see the outputs. The inputs and outputs of the function blocks
are connected visually via lines that symbolize thelogic interconnection
of signals. You will find all available function blecks'within a catalog on
the right border of DIGSI 4 CFC.

What is still missing now are the infofmatiohyitems you have allocated in
the device matrix. Move the horizontal scrall bar so that the left section of
the sheet is displayed. Here you can See the information items which you
have allocated to CFC as the destination in the device matrix. They serve
as input information for the degiGfunction. By the way, you will not
necessarily see all allocatéd‘information items but only those that were
already interconnected With function blocks. A glance at the right side of
the sheet shows us theutput information items which are generated as
the result of a logic fungtionr These information items must be allocated
to CFC as thegouree inythe device matrix. Now close the chart and go
ahead to thefpextgpart of the exercise, i.e. Logic functions.

During this"part you will add function blocks to a new chart, parameterize
them andinterconnect them. Afterwards, you will have the plan compiled.

o Infthe list'view of DIGSI 4 Configure device select the object CFC.
Cliek Insert — CFC chart on the menu bar. This command opens an
empty CFC chart. In this chart you will create a logic function which is
to generate an indication as soon as all currents at the same time are
Smaller than 5% of their nominal value. Therefore, change the name
of the chart into limit value currents. To keep things from becoming
to easy, you cannot just rename the object directly. Rather, you must
open the dialog box Object Properties via the context menu and
rename the object there.

e To open the chart you must double-click the chart name. At first you
will see an immaculately white screen before you that virtually invites
you to do some experimenting. On the right section of DIGSI 4 CFC
you should see the catalog with the function blocks. If not, click
View— Catalog on the menu bar.

Within the catalog double-click Other Blocks,

select the block named Lower_Setpoint, hold the mouse button
down and drag it onto the sheet. Place it approximately in the left
upper corner of the sheet and release the mouse button. (Where you
place the block is of course only relevant for the overview of the entire
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If you feel that the title of
the dialog box is a little bit
strange, please
remember the following:
Information items which
were allocated to CFC as
the destination in the
device matrix are now
available to you as input
information.
Interconnected input
information items are
displayed on the left
border. The currently
opened dialog box offers
you all information items
available for the left
border.

28

chart but not, however, for the function).

The added function block Lower_Setpoint compares a value applied
atits input to a parameterized limit value and delivers the result TRUE
at the output for as long as the value remains below the limit. To
determine the limit value double-click the connection Limit of the
function block. In the dialog box Properties - Connection you see the
input box Value. Enter 5 here and click OK. After you have closed the
dialog box you will see the effect of your action: The value 5 is
displayed at the connection Limit.

For you to get the knack of this procedures, repeat the @
Therefore, once again: Insert the function block Lower int and
set the limit value to 5.

The second input of each function block must now b onnected
with one of the three currents. Therefore again right-click the topmost
block but this time the connection Val below ction Limit.
Click Interconnection to address and the (o] the dialog box
Select Left Border. Select the measure and click OK. The
entry for the interconnected information ears on the left
border. The actual interconnection isu d by a connecting line
between the information and the i e function block. Now
interconnect the two other fun

with the currents IB and IC.

is to be generated only when
beyond the limit value. We
nowledges in boolean algebra and
will interconnect the outputs of the
ith an AND block. This block will
exactly when TRUE also applies at all

all three currents at the sal
therefore rummage thro
come to the conclusion

difiable property of the function block. Right-click the
ill find the corresponding command in the context
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¢ Interconnecting the individual function blocks with each other is the
easiest part now. First click the output of a function block of the typ
Lower_Setpoint and subsequently click the input of the AND functioz
block. The interconnection is shown by a connecting line.

<

e As another thing we need an unambiguous result of our logic func
For this purpose we must interconnect the output of the AND block
with an indication. It is to be transmitted as result of the first logic
function as soon as our conditions are fulfilled At the same time, it will
then serve as input information for the second logic fu which we
must yet configure. So far, we have not prepare n indication,
but we will do that now.

e Without closing DIGSI 4 CFC go to DIGSI 4 Confi device. Open
the device matrix. This time we are going to‘4pse required
indication into a group which we have created elves previously.
The new group is to be placed directly group Change
Group. Right-click the button Changg Gr

In the context menu click Insert Grou fter. In the Insert Group
dialog box enter Min Current as @( . You can also change the

long text as you like. Click

e Create a new indication as we
type IntSP(OC) from th

this indication to 1<5%
destination.
n

eviously in Chapter 5. Use the
gging. Change the display text of
ate it to CFC as source and

e Save your change ose the device matrix. Afterwards go back
to DIGSI 4 CFC.

tp the AND function block. In the context menu

ction to address. The dialog box that opens is quite

suitabl ed Select right border. Here select the indication 1<5%
and cli Ne desired interconnection is displayed.

e You r@« completed your first logic function. However, it is still in

a t he SIPROTEC 4 device does not understand. You must

4 translatg itinto language suitable for the device. Strictly speaking, you

XE e to give the command for this action and DIGSI 4 CFC does

thetest. Click Chart— Compile — Charts as program on the menu

r. DIGSI 4 CFC now generates an executable code from all existing

Vharts which is uploaded into the SIPROTEC 4 device together with
) the settings group.
(]

When the compiling process is finished close DIGSI 4 CFC and save
your work in DIGSI 4 Configure device.
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SSM or SMS?

Priority run

30

Those readers who only care for the highlighted sections of our exercise
should now wait before immediately leafing through to the next chapter,
since our exercise is continued below. First, however, we want to relate
the above said to our famous SSM, that is the seven-steps-method.

1. Make all allocations in the device matrix required for each new logic
function. Often, you will have to add new internal single-point
indications (flags) for this purpose. When all allocations are done,
save your changes.

2. Insert a new CFC chart, name it as you like and open it.

3. Before you insert the first block you must first verify the priotity class.
You may have to select a different priority class if necgssaty. (Please
do not flip back through the pages now to find out wherg exactly you
have overlooked this piece of information as our explanations on this
topic will be given following our SSM.)

4. Insert the blocks into the CFC chart, parameterizeythem and
interconnect them with each other.

5. Launch the compilation run. Possible messages displayed at the end
of the compiling process will indicate ercorsiin/the CFC chart. he most
common causes are different tasks withimya chart and also a wrong
run sequences (see also below):

6. Close DIGSI 4 CFC and savedyeur entries in DIGSI 4 Configure
device.

7. Transfer the parameter séetjinto the SIPROTEC 4 device to activate
the generated logic_functighs ftHere.

And now to the tepicsipriority class and run sequence. We will,
however, present only, thesmost important facts. We will, however,
present only thefmost important facts. For detailed information, please
refer to the manual and the help for DIGSI 4 CFC.

The reasonfor pfocessing logic function in different priority classes is
primarilya@ teehnical one: To use the processor capacity of the
SIPROTEC%,device to its maximum capacities. Therefore, the individual
prietity classes differ in their way of processing the tasks they have been
assigned. Firstly, tasks are processed with different priorities,
ifrespective of their priority class. Secondly, the cause for the processing
may be cyclic or event-driven. Basically, there are four priority classes
available. Within a chart you must, however, select exactly one of them.

Equally important is the run sequence. It determines the order in which
the individual blocks are processed. In this context, please remember the
following rule: A block whose output is connected to the input of another
block must be processed before this second block.

You can conclude the processing sequence from the so-called sequence
number in the green box of a block. (The priority class is also indicated
here). The run sequence is determined by the order in which the
individual function blocks were inserted. To display or modify the run

DIGSI 4 Start Up
E50417-G1176-C152-A5



Creating Logic Functions

To work,
second part

DIGSI 4 Start Up
E50417-G1176-C152-A5

sequence, click Edit— Run Sequence on the menu bar. The already
well-known tree structure now shows us the current order of the function
blocks. You can change them via Drag & Drop.

Let us go back to our exercise. The first logic function, which we have
already configured, compares the currents with a limit values and
generates a user-defined indication if they fall below this value. This
indication is transmitted to a second logic function which interprets it as
a criterion for switching.

e You already know the following steps: insert a CFCighartfrename it,
open the chart. The second logic function triggersthe actual switching
of the settings group. Therefore, name the CFC ¢harftfor example
Change Group.

e When DIGSI 4 CFC has opened the chart,*have a look at the status
bar on the right bottom. Here you can geewhich priority class is
currently set. At present this should betglass MW_BEARB which was
required for the first logic functiongWe,must now set it to PLC1.

e Click Edit = Run sequencéen thelmenu bar. The window is now
splitinto a tree and a list view.'n the tree view select the priority class
PLC1 BEARB. Then clickiEdit—=> Predecessor for installation. If all
works correctly, you will keCeive a message confirming your change.

¢ Close the message box andyerify again the display on the status bar.
PLC1_BEARB is now'displayed as priority class. The installation
Start means that 710 function block has yet been integrated in this
priority classgNow you/only have to get back to the sheet view. To
accomplisi'that seleét'the menu item Edit— Run Sequence a
second time,

o Followingthesewestructuring measures, let us begin with the
configuration ‘of the second logic function. We remember: One
criteriongforiswitching the parameter group is the expiration of
10ssecands following the motor start. We have this period signalled to
us\by means of a timer which we start together with the motor.
Therefore, drag a function block of the type Timer from the catalog
ont@the sheet.

e Right-click the start input BO S of the timer and select
interconnection to address from the context menu. Here select the
indication Motor On and click OK. When the motor is started, exactly
this indication is output which then serves as the starting criterion for
the timer.

e Now you must set the timer. For this purpose, open the object
properties dialog for the connection T1 of the timers. Into the box
Value enter 10000. Subsequently click OK.

e The second criterion for switching the settings group is the indication
I<5%, which is transmitted when the result of our first logic function is
TRUE. Since only one of the two criteria must be fulfilled for switching
the parameter group, we interconnect both result with a function block
of the type OR. Drag such a function block onto the sheet.
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Tip 2

Homework

e Connect the output Q T1 of the timer to one of the two inputs of the
OR block. If you don't remember how to do that, re-read the first
paragraph. Interconnect the second input of the OR block with the
indication 1<5%.

e [For the parameter group switching to take place, the internal single-
point indication >Set Group Bit 0 must assume the value 1, i.e. must
be true. Therefore, interconnect the output of the OR block with
exactly that indication and our logic function is completely configured.

e As was done for the first logic function you must also imita
compilation run. After the compilation run has been complete u
can close DIGSI 4 CFC.

You have completed also the logic part of our exercise.s ully! We
will conclude this lesson by giving you some helpful tip

A block has among its object properties also e Comment.
Especially the name is helpful: The more d i you make it, the

eseri
easier it becomes for another person to read't art since the name is
displayed on the blocks.

You can save a lot of time by multi ks via the commands Copy
and Paste. But be careful: Checkithe sequence afterwards and

change it if necessary.

To reward for having done mework properly so far, we will give
you two more bits todd irs will create a new logic function which
is to activate the paramegter group C by pressing the function key 3.

Remember that hisipurpose you must insert a new information item
in the device matri that you must configure the bit 1 for the
S

parameter gro tion correspondingly.
L 4 \< ’

O
Q>®
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If you have still some energy left, make an LED of your choice flash. The

flashing is started by means of the function key 3, and it is stopped wit
function key 4. If that is not difficult enough for you, use only one functio

key for switching on and off.

By the way: You can find this and further examples in our manual f
DIGSI 4 CFC, including solutions.
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Editing Default and Control Displays

L 4

A picture says more than thousand words. This co b@ason for
our keeping this chapter very brief. Another reason co salary of
al

the author. The true and only reason is, however, easy
operation of the DIGSI 4 Display Editor which e to finish our
exercise in a very short time.

Work... This chapter, too, contains a compulsory pa ere we will explain:
Q How to load the Default Display in GSI 4 Display Editor for

editing,

Q How to insert a text object in ult Display,
Q How to implement the e active settings group in the

highlighted section on 8.

Default Display. &(
If you are only interestem ercise, you can go directly to the
a

... and Pleasure The reader w t tassCore additional points by reading the whole
chapter will wers to the following questions:

Q Whatis Display and what is Control Display?

O Howis't IGSI 4 Display Editorstructured?

a Aretthe eful tips available for DIGSI 4 Display Editor?
L 4 \

%
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Works of the
21st century

Default and Control Displays are illustrations that can be shown on the
display of your SIPROTEC 4 device, provided, of course, you have
invested in a SIPROTEC 4 device with a large display.

The picture visible during normal operation on the device display is called
Default Display. The Default Display shows operational measured values
dynamically and contains a blank panel also with a dynamic
representation of the current switching states. The Control Display,
however, is used for performing switching operations. You can use the
DIGSI 4 Display Editor to change existing Default and ControlDisplays
or to create new ones. Here some examples:

CONTEOL DISF. 1-1

GEFAUCT GISF. 171 | [DEFAUCT DISF. 171 | [CONTROC DISF. -1
X T 1
T o
@ Main BER l
[ cCaser v [
| bl
a6, 61
CURRENTE_@ - T LT
\f m L[]}
= ll‘lllll‘ll
LIS
N tl Lt
Feedets=

Examples of the versatility of DIGSI 4 Display Editor.

Drawing board

To the advanced users the

DIGSI 4 Display Editor
offers the two toolbars
Symbol and Dynamic

They provide functiongyfor

designing new
library elements.

36

Admittedly, you canargue thesnformational content of the right picture.
From the artistic point of'view, however, it is worth further discussion.
And, what is moréhit demonstrates the versatility of the DIGSI 4 Display
Editor.

To start theDIGSI4Display Editor, open the object Settings and
subsequently one of the two objects Default Display or Control
Displays DIGSF4 Display Editor is started and loads the selected
display.\Normally, you will now see a picture similar to one of the
examplesishown above (not including our little matchstick man).

The Display Editor is very clearly structured. Several toolbars enable
quick working. As you can arrange the toolbars in any way you like, we
Will refer to the arrangement shown on page 37. There you can see the
toolbar Library on the left border. You can use the buttons of this toolbar
to switch between different libraries. Each library offers two different
elements for creating Default and Control Displays.

The individual library elements are displayed directly to right of the
toolbar. In the center you can see the drawing area which reflects the
contents of the display.

DIGSI 4 Start Up
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Use the buttons of the Standard toolbar to highlight single elements, to

show or hide the grid and to set the zoom factor. Other standard function
such as file operations, copy, cut and many more are available via this

toolbar. To insert and change elements in the drawing area you ca e
the Display toolbar.

[&& Display E ditor - Manhattan / Region North 7 Substation 1 7 75J631 V4.1/75J631 !E[
Dizplay Edit Paste Ljbrary Yiew Tools Options Help
DiE(EE| 3 il | slelelx] | alaf™ ="y
Toolba
Standard
I
RRER .-]. " HEEEEEEE
Library
£ L3
oolbar ﬁ
| Display
= 7
X
= My r
1_ 4
[ 7 . o
= =lli===s g
o | —
Jeeer |
Z Drawing
U3ER -
| area
|
)|
[ [ | ENEEEREEEER
The toolbars of the DIGSI 4 Display r e arranged in any way you prefer.
L 4

the corresponding button within the library. Click the cursor to a

Elementary ﬂwt an element into the Default or Control Display, you must first

on on the screen where you want to place the element. Additional

particles w
information that may be required is entered directly via dialog boxes after
ou have placed the element. A dynamic element such as a disconnector
or a circuit breaker can always be moved to a different position at a later

time.

%\ You can do a lot of experimenting with DIGSI 4 Display Editor, too,

regardless of the consequences, as you can simply close it afterwards
without saving.
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To all those who are joining us at this point: Welcome to the last part of
our task. During this part of the exercise you will open the DIGSI 4
Display Editor, insert a text object and interconnect it with the active
settings group.

e Open the object Settings and subsequently the object Default
Display. In doing so, the Display Editor is started and the Default
Display is loaded.

e Click the button in the Library toolbar. The library ValueE play
re

is opened. If you don't see the required toolbar anymoreycli
Toolbars. You can determine in the following dialog Wha\
0

to be displayed. Within the displayed library click the Text.
If you move the mouse cursor on the display shown imto a
pencil.

e Click on any position within the display. The dialeg,box Link opens.
This dialog box shows the display texts of all j n items which
are allocated to the Default Display as the tination in the device
matrix. Each state of one of these informaiti s could now be
used as criterion for displaying a u r-d%xt. Our text is to be
displayed when the settings group . Therefore, select the

indication Group B and then click O

e Now finally we have the oppert
and must formulate a concis

oving our skills as a writer

ough it seems unpretentious
at first glance, our proposali able in terms of clarity and easy
understanding: Active. ur proposal convince you, enter the

five letters and then click t en checkmark.

e Atthe present ti ﬁ w obtain as display of the active settings
group only a two=digit’bit pattern. Since this is of not much use for us,
we will changeli k the arrow icon on the toolbar Display. Now
double-click the layed value or select the command Object
Properties fro 5 context menu. In the dialog box Object

Text enter the letter A for the value 01, for the

Propertie
value 10Q'ent e letter B. Close the dialog box
L 2
e TocC our creative activities move the text and the associated
d

letter to ppropriate position within the display by means of drag

%ew—) Normal Size and the Default Display embedded in a

SIPROTEC 4 device is displayed. You like the outcome? In this case

? u should save it and afterwards close DIGSI 4 Display Editor
ithout reservations.

You have completed also the logic part of our exercise successfully!
However, this does not mean that we have reached the end of the book.

DIGSI 4 Start Up
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Must-Reading The next chapter should be must-reading for everybody. And Chapter 8
is rewarding at any rate for all anybody who already has SIGRA 4 or
would like to have it. We conclude this chapter with some tips and O
homework.

Tip 1 If you have started the DIGSI 4 Display Editor for example with the
Default Display, you do not have to start it again to open the Contrgl
Display. In the menu Display you will find commands which you can use
to open one of the two displays independently of each

Tip 2 If you are rather a fan of painting by numbers, the \e of the
existing templates via Display — Template— O ybe you can
use these templates to implement your specific ents more
quickly.

Homework For all untiring readers we have two more'iitle exercises. Exercise
number one: Integrate a text or graphicali ations into the display
which indicates that the key switeh i ocal and not to Remote.
Exercise number two: Expand ex o that this information flashes.
For this purpose you must C IGSI 4 CFC (see Homework in

Chapter 6). \

1))
R
.(,(b
<

O
&

L 4
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Working online 8

A\

DANGER!

Please observe that operational equipment canneeted to the binary
outputs such as circuit breakers or disconnectawrswitches can be
switched in the operating mode Online. Fhosewearrying out operator
actions must be suitably qualified and'havetwa good knowledge of
system conditions. Improper handling can cause death as well as
serious injury or damage to propertys Therefore, for test and
training purposes use a deviceithat is pot connected with the
system.

Must Reading

The‘aumber you
have dialedd’s
not available?

DIGSI 4 Start Up
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So far we have worked in‘the operating mode Offline. Everything we
have accomplished withinstheyxscope of the exercise was saved to files
and is now stored somewhere on our PC. What we must do now is
transfer this data intogthe,SIPROTEC 4 device. We will also receive
information from_the'device” For this purpose we will go online by
establishing a€ommunieation link between the PC and the SIPROTEC 4
device. You will see in the following that this operating mode makes a lot
more possible.

We recommend’to read this chapter completely as it contains essential
informpationfer working in the operating mode Online. The following
pages will tell you:

@ What measures are necessary for correctly establishing a connection
How to change parameter values online.
How to read process data from the device.

What test functions are available.

0 OO0 0

How to trigger a test fault record.

We had selected a 7SJ63 as demo device for the exercise. Since,
however, the SIPROTEC 4 family includes several other devices, it is
quite likely that exactly this device in the design described is currently not
in your possession. But in the end, this does not matter as long as you
do not intend to try out our implemented motor control and supervision in
reality.
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It is important that the type and the design of the virtual device in

DIGSI 4 and of the real device are identical. Otherwise an error
message is bound to come up while the connection is established.
Therefore, the best idea is to insert a new SIPROTEC 4 device into your
project of the same type as the real device. During this process enter the
order number (MLFB) of the device and, thereby, determine the version
in DIGSI 4. You will find the MLFB on top of the SIPROTEC 4 device.

Before we can establish a logic connection to our SIPROTEC 4 device,
we must first set up a physical connection. This means thatwe will
connect the PC, on which DIGSI 4 is installed, to a SIPROLEC%,device
via a cable. You'll notice that a suitable cable is already included with
your copy of DIGSI 4. Plug this cable into the serial port offyour PC and
into the port on the front panel of the SIPROTEC 4 devicéaSubsequently,
connect the SIPROTEC 4 device to the proper voltage,supply. Before
you do this, you should read the device documentatign to avoid
damaging your S 4 device. That done, turn on the voltage supply. The
SIPROTEC 4 device is now in the startup phase, Itis finished when the
Default Display appears on the display,of the device. And to us it signals
that we can get started.

To open a SIPROTEC 4 device ipthe‘gperating mode Online, you must
proceed in the same way as yowareused from the operating mode
Offline: double-click the symbdl of the device in the DIGSI 4 Manager or
select the command Open @hjectfrom the context menu. Only when
you are in the dialog box Open Device will you decide in what operating
mode to open the SIPROTEC 44 device. Among the different options, you
select the one thatds,equivalent to the real physical connection between
the computer andithe SIPROTEC 4 device In our case this is the option
Direct. Admittedly, this designation does not quite fit, but we what we
mean is a direct; setial connection between the PC and the SIPROTEC
4 device. For this/kind of connection DIGSI 4 requires additional
informationgWe usethe two dropdown lists to tell DIGSI 4 what port is
used by each of two parties. From the dropdown list PC interface select
the name ‘of,the serial port into which you have plugged the cable From
the dropdownlist Device interface select front.

Now you ean do what you have been longing for all this time: Click OK.
A littleganimation makes the waiting until the connection is established
warthwhile. After having drunk as much as half a cup of coffee you will
prebably think that something is wrong and you may feel inclined to click
Cancel. Please wait a little longer until you are rewarded for you patience
with the following message:

DIGSI 4 Start Up
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approaches

An identity is born

No exgeption
fromdthe sule
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Unable to connect to device!

Fozzible reazons:

1. The connection cable iz not connected to the comrect PO interface.
2. The connection cable iz not connected ko the comect device.

3. The device has not been initialized.

4. Parity or gtop bit do not match.

Iritialize Cancel Help

Dialog box type Something is wrong

You are probably glad that something hasfhappened after all, although
the contents of the message does not really give you relief. Something
has gone wrong while the connectiongtas being established. The
message also offers us hints on,the possible causes.

e The connecting cable is notyplugged into the correct
PC port
We can verify this quickly ‘apd assume that this is not the cause.

e The connecting cablg'istaot,connected to the correct
device:
As your desktop pfopablyidoes not spill over with SIPROTEC 4
devices this cause also Seems rather improbable at this point.

e Parity orgtop bit do not match:
Nor shouldthis option apply unless you have changed the interface
default settings:

Given the present conditions, the option number 3 is the reason for the

failed connection: The device has not yet been initialized. We must admit
that we hawe confronted you with this error message quite deliberately to
Show¥you the necessity of device initalization.

Thewinitialization imparts your SIPROTEC 4 device an identity of its own,
ORto put it a bit less prosaic: During initialization, the complete parameter
set is transferred from your PC to the SIPROTEC 4 device. All data is
stored in nonvolatile memory.

You should remember the following rule: If you want to establish a
connection between a newly created virtual device in the project structure
and a real device, you must initialize the real device once with the data
of the virtual device. After that you can establish a connection between
these two components anytime without having to re-initialize.

If you want to make a connection between a different virtual device from
the project structure and the real device, you must initialize the real
device with the data of this different virtual device. This applies also if you
have made a copy of a device within the project structure and try to
establish a connection with this seemingly fully identical copy. Why is
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that? It is because the two virtual devices are not identical in every detalil.
Each device must be unigue in the project to be identified. Simply
speaking, a unique address is automatically assigned to each
SIPROTEC 4 device. If you create a copy of an existing virtual device,
this device automatically obtains a new address. Consequently, this
address cannot be the same as that of the real device. Everthing's clear?

Following these theoretical considerations, we willimmediately get down
to business and initialize the SIPROTEC 4 device. Since from flowsen
you will initialize the device always at the right time, use they,¢ommand
Device—> Initialize on the menu bar. For emergency situationstthere is,
however, the button Initialize provided directly in the current'message
box. Since this is an emergency situation, click the bugton now.

Initialize Device E

W arhing:

The device can only be initialized if it iz directly inked
ta the PC via the front serial interface.

The data in the device is owenaritten.

PLC interface:

T =]

Device interface: Front Port pr

Frarne: IS E[ven] 1 3
]

_ W

Ok I Cancel |$‘_I

The dialog box Initialize Pevice) verifies again the
current communication §ettings.

The dialog box Initialize Device again shows you the current settings for
the PC interfacef(setit according to the interface you have selected), the
device interface/(must'be set to Front) and the frame (please leave it to
8E(ven)l).Closethe dialog box by clicking OK. You will receive another
warning thatithe existing data in the SIPROTEC 4 device will be
overwrittemby the initialization. If these values are not relevant for you or
if you have alfeady saved them to files, click Yes.
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New perspectives

Threesome

What's the time?
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Following several intermediate messages you will be prompted to enter
a password. If you have not yet made any modifications with regard to
the operator actions which can be protected by passwords, enter the
default password 000000, then click OK. Now you can take some timéto
relax while sipping your coffee as the data transfer will take some time,
due to the large amounts of data. You can not only watch the transfer
process on your screen, but also on the display of the SIPROTEC 4
device.

When the initialization is complete, the Default Display appeaks again on
the display of the device. The connection between PE€ and device was,
however, only temporary and is shut down at the end ofthe nitialization.
Therefore, open the device again and establish a ¢onnection as
described earlier this chapter.

When the connection has been establishedssuceessfully (which should
be the case this time), a window for the SIPROREC 4 device is opened
in DIGSI 4 Configure device. In the treg view,you can now see a symbol
named Online, appropriate to the cufrentieperating mode. The list view
shows four symbols you already know, hamed Settings, Measurement,
Annunciation and Oscillographic'Records. In the
operating mode Online, however, they are joined by two

=6 Orline
further symbols named Centrahand Test. In the menu . % Settings
Device there are also commandsactive now which had é@ EDN"U', ;
been disabled in the Offline operating mode. We will £ 54 Maasuwomont
present you several ofgheseexclusively online-functions -4 Oscilographic F
later on. Before that{we will-give an overview of the S Test

memory locatignsef parameter values in the operating
modes Offline and Online.

Generallygyou can find parameter values at three different memory
locations: Inffiles on the PC's hard disk, in the main memory of the PC,
and inghe memory of the SIPROTEC 4 device. In the operating mode
Offline théparameter values are transferred from files into the main
memonyefthe PC while a device is opened. There you modify values and
afterwards save them again to files. In the operating mode Online,
however, the parameter values from the memory of the SIPROTEC 4
device are transferred to the main memory of the PC. You can now edit
them and transfer them back into the device or save them to files. But be
careful: In both cases the already existing values in the device or in the
files are overwritten

Another question has yet to be solved: How do you get the parameter
values, which are saved in files, into the SIPROTEC 4 device? The
answer is: Return to the operating mode Offline and click

Device — DIGSI -> Device on the menu bar. A connection is then
established automatically, the data is transferred into the SIPROTEC 4
device, and the connection is disconnected automatically.

And now to the already mentioned online functions. Let us begin with how
to tell your SIPROTEC 4 device the time we live in. Click Device— Set
Date & Time on the menu bar. The dialog box Set Date & Time in the
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Some parameter and
function settings cannot
be transferred to the
device individually, but
they must transferred
together with an entire
parameter set. In this
case, you are prompted
for the password for the
parameter set and not for
the single parameter.

Comparison
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Device generally offers you two options for achieving your objective:
Either you take the easy way and take over date and time of the PC; or
you are an individualist and set both values manually. Since DIGSI 4 also
wants some say in this matter, it does not allow you to set the weekday
as you like. It is calculated automatically from the entered date.
Whichever way you choose, PC or manually, click OK to transfer the time
setting into the SIPROTEC 4. To check whether the device has really
received the time setting, press the button MENU on the SIPROTEC 4
device and go via Settings — Setup/Extras — Date/Time to the
display of date and time. Here you can study the result of your wefk:

Let us now get from the menu to the operating tree. Double-clickSetting.
We want to show you how you can change individual parameter settings
selectively in the SIPROTEC 4 device. For this purpose‘open the
Settings group A and subsequently the function Overeurrent 50/51, for
example. Change the value of any parameter. Iffyotynow closed the
dialog box by clicking OK, the modified setting"weuld be saved
temporarily. However, this would not yet hayé“any consequences on the
corresponding setting in the device. We want{however, to transfer the
modified setting immediately into the deviee. Therefore, click DIGSI ->
Device. In the following password,promptingiuse again the default
password 000000, unless you havewalréady changed it. Click OK and
things take their course.

The parameter setting was ofAly,chamged in the device. The setting in the
parameter set, saved on your hardrdisk for this device, was not changed.
This happens only whenyou‘explicitly save the changed settings. To
avoid that you loseffrackéof things after having made several changes,
DIGSI 4 featuresfa,compare function. You can use it to compare the
settings in the deviceyarameter set with the file parameter set. Click
Edit—Comparg Parameters. In the dialog box that display click
Deselect All andghus reduce the scope of the comparison initially to
zero. Afterwards se€lect Settings Group A as parameter settings are to
be compared only'within this area. Click Start to launch the comparison.
When the“‘@emparison is completed, the results are displayed in the box
Differences.
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In the operating tree we go now one step further down from Settings to
Control. When you open this object you will see two further objects in the
list view named Breaker switches and Tagging. The first provides
access to controlling devices, i.e. disconnector switches, ground
switches, circuit breakers, etc. The other can be used to set flags.
Remember: Flags are internal indications without any physical link with
the process. They are important for the SIPROTEC 4 device and the
control center. They may have logical connections with the process, for
example, in the form of interlock conditions. We will, howewver, not go into
that at this point. For detailed information please refer ta'the help for
DIGSI 4 Configure device.

Rather, we want to deal with indications and measuted/values, how to
draw them from the device and what to do with them afterwards. For this
purpose, open the object Annunciations in theyoperating tree below the
object Control. As you can see, the indications, are divided into different
categories such as spontaneous indications or fault indications. Click
Operational Indications in the tree views, Upen that, the list view shows
an entry consisting of date and time. Whenjyou double-click this entry, all
operational indications currently‘available’are read out and displayed in
a separate window. You may.find this‘@bit complicated at first since the
indication could also have been displayed directly in the list view. This
however, is only seeminglythe case. You can save the displayed
indications as a completefset‘af.process data. In the operating mode
Offline you then have all'saved process data sets available for viewing.
They can be selected'inithe list view according to date and time and all
process data sets,can be displayed simultaneously each in a separate
window.

To save the,contents of an indication window, click File— Save on the
menu bar. When daing this, make sure that the corresponding indication
window isfactive. "By the way, all other indication categories and also alll
measured values can be saved for Offline use this way.

Weyclimbsfurther down to the object Test. Upon opening it, we are
rewarded with three further functionalities. With Hardware Test you can
test,binary inputs, binary outputs and LEDs of a SIPROTEC 4 device.
Geperate Indications really lives up to our expectations. This
functionality enables all indications allocated to the system interface to be
generated manually for test purposes and to be transmitted via the
system interface. You use Test Wave Form to trigger a test fault record
which you can subsequently view or evaluate. We will explain the first
and the last of the three mentioned functionalities in more detail.
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Input/Output
Calculation

Open the object Hardware Test and then the dialog box Test device
inputs and outputs. You use this dialog box to capture and modify the
current states of the binary inputs, binary outputs and light-emitting
diodes. This means we must get really serious at this point and make you
aware of the following dangerous situation:

A\

DANGER!

Please observe that the change of the operating modes at the
SIPROTEC 4 device really take place. This activates equipment
connected to the relays, such as circuit-breakers or diseégnnector
switches. If you do not want this to happen, you need temactiViate the
output blocking on the SIPROTEC 4 device. To find gut/how to do
this, please refer to the device documentation.

Whose fault?
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The display area of the dialog box is subdivided yettically’into three
groups: Bl for binary inputs, BO for binary outputs LED, for light-emitting
diodes. In the left-hand part, a correspondingly [abelled button is
assigned to each of these groups. Double-¢lick'one of these buttons to
hide or show information on the associated group. But you are already
familiar with this behavior from the device matrix.

Hide the two groups Bl and BO so that only:the group of the light-emitting
diodes is left. LEDs, lighting at the{Connected LED, are also represented
in on-state in the dialog box. The'sameapplies of course also vice versa,
i.e. for the LEDs in off-status. The,column Scheduled contains a button
for each LED labelling the non-agtive state. Since you are already itching
to press one of buttonsgyou ¢an/do so now. Unfortunately, Digsi puts a
curb on your zest foraction by®another password prompt. This is,
however, only the case avhen you first try to open the dialog box. For the
password appliesas,usually: If you have not yet made changes, enter six
times zero and clieck OK. The command for changing the state is now
transmitted to the SIPRROTEC 4 device and after a short while only the
LED changesiits state on the device and also in the dialog box.

Last bupnogleast you may trigger a test fault record. Fault records are
normally, recorded when a fault occurs. For test purposes they can,
howeyer, be triggered manually. Simply open the object Test Fault
Récord and - ooops - that was all there is to it. But where can we find the
generated test fault record? It is neatly put away! In the tree view open
the'@bject Records and afterwards click Fault recording. The list view
now provides access to all available fault records, neatly classified
according to network fault number, fault record number, date and time.
With a double-click you can open the fault record for viewing and, under
certain circumstances, also for evaluation. But wait: This action will be
explained in the next chapter.

DIGSI 4 Start Up
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50 ways to leave At some point you will surely want to disconnect from the SIPROTEC 4.
your lover Unlike Paul Simon does in his great song, we can offer only 2 ways to d
so: Either you close that particular device in the Device Configuration

you exit the Device Configuration completely. In both cases, DIGSI
automaticall disconnects from the SIPROTEC 4 device.

And now we are entering the final lap with Chapter 9!
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Evaluating Fault Records 9)

L 4

of CD so to say. And what is more, an excellent one a il'show you

what you can all do with a fault record - provided )m

For worse... If you (or your boss) have acquired only the basic ion of DIGSI 4, you

will have to content yourself with the suppli ade Viewer for
viewing fault records. Pay attention to o@ of words: We said

We offer you this chapter as a little extra, like the bx n a best-

he right tool.

viewing, and this is the only action Comtr Viewer allows (as its name

already suggests). @

...... and for better Fortunately, there is a really professional tool available for viewing and
evaluating fault records. Its iS'SSIGRA 4.

Autonomy SIGRA 4is an autonom@are like, for example, DIGSI 4 CFC. At

the same time SIGR grated into DIGSI 4 just as smoothly as all
other tools presented's You start SIGRA 4 simply by opening a fault
record. In the u pter we have generated a fault record which

we can now our experiments. Alternatively, you can also use one
of the two ult records supplied together with SIGRA 4.

0'1a

Grand Opening Right-cli me of the fault record and select Open from the context
men G is started and as default view displays selected

mea redValues as time signals. If you move the display via the vertical
scfell u will see analog measured and binary measured values
p ted.

€
&

Q>®
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j: SIGRA 4 - [Time Signals - line 1.CFG: 01.06.99 16:10:02.000]

mEile Edit Inzett “iew Optionz “Window Help _|E’|1|

[sE&ybe|B=hduE]

J o} |I1UDZ '” ﬂ]lﬂmlm J= | ﬁlmunent profiles Selecting

the views Eus

Linms Meazuring Signal |
Cursor 1: -49.1 |Mane
[ Cursor 2 38,9 |Mone -~
DettarC2-c1): 56,0 Values
, depend en Ir
! L = = Cursogs

cursor g e T oloha o

L0509%0,075 0,100 s

-2,5 1 . |
|
-5,0 1
Start L Al‘ “v b
Trip { b N I b

-0,100 -0,075 -0,050 -U,U25ACI,IW?5 0,050 0,075 0,100 s

|For Help, press F1.

"ecnn'r_l,l freS0.0 Hz [Pri 110000 %1000 & [Sec: 1000%A.04 E10 2

Some characteristic points on the SIGRA 4 interface:
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Above the graphicaldisplay area you will find a kind of table. This table
displays values depending on the position of two cursors. You can see
these cursors‘as vertical, colored lines in the graphic display area. At its
upper end each cursor has a handle. Simply click this handle and move
it, mouse-huttoR depressed, to and fro in horizontal direction. As you will
immediately See, the leftmost time values in the table are updated. This
is, Rdwever, about all you see since we have not yet selected any
measuring signals. We quickly do that now by availing ourselves of the
two dropdown lists. If, afterwards, you move one of the cursors, the
instantaneous and r.m.s. values of the corresponding measuring signal
aré updated. If you have selected two identical physical variables, SIGRA
4fcalculates also the delta between the displayed values.

DIGSI 4 Start Up
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Worst-case Imagine you have worked for hours without a break (What's bad: You are
scenario not allowed to go home yet. Or even worse: You don't want to go hom
yet!). Your hands are trembling with fatigue and you are no longer abl
to adjust the cursors down to the tenth of a millisecond. Here come
solution: Click in one of the two cells t in ms. Now set a value by m@
of the two arrow buttons or enter a value directly.

A point of view For you not to lose track of things
given all the wonderful curves,
SIGRA 4 offers you further views.
Have a look at the toolbar. Place the
mouse pointer on the currently
pressed button. If Tooltip displays
the text Time signals, then you are
right. The four buttons to the right
will lead you to further views of the
measuring signals. In the given
order these are vector diagrams,
locus diagrams, harmonics in b
representation and the tabular
of various values. Click the
buttons one after the other

what is what. \
Shared Views Views can be share &he

views presented her

the available if view has

been displayed once before. Click -
Window ntaIIy on the : = = |
menu bar. Thewiews that are =
already e‘arranged UL1EA

correspo . This looks already
e, but the best is yet a0

008 004 ofo—ogs o0ps S
ve one of the two 0 ey |

to come.
d it will move in all views =
ere this cursor is available. All

. | ] = |

isplayed values as well as the —

easuring Signal “alue RMES. _|
s themselves are updated. And i1 100 & 100 A
Il that in real-time! 2 100 A 100 A

L3 1,00 A 1,00 A
UL1E TN TN

@ ULZE TN TN
% LL3E TN TN LI

The five views in SIGRA 4 starting from the top:
locus diagrams, vector diagrams, bar diagram,
curve and tabular display of values.

L 4
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More for your
money

Adaptable

Matrix Il

54

Being a professional evaluation program, SIGRA 4 has a lot more to
offer. To show you some of it, maximize the view of the time signals. At
present SIGRA 4 shows the instantaneous and the r.m.s. value in the
table above the graphic.To increase the informational content, right-click
in the blank, white area to the right of the column r.m.s. value. From the
context menu select View properties. Applying this command opens the
dialog box with the same name. The tab Table columns contains two list
boxes. The left list shows the names of the columns or values currently
not displayed. The right list, however, states the names of the columns or
values already displayed. To show new columns, select the
corresponding name in the left list and click the arrow button¥gointing to
the right list. Proceed similarly to hide columns. Use the buttens'¥p and
Down to move a selected name in the right list in the cofresponding
direction. Thus you change the order in which the coldmnsiase
displayed.»Once all changes made, click OK.«

In the graphical display area you can see a number of ‘curves and bars
representing analog or binary measuring sighals. The number of
diagrams is set by default and contains,an‘appropriate combination of
signals. It is of course not ideal and canibgadapted to your needs in any
way you like. What options do you,have fer this? Well, you can add or
remove measuring signals in an individ@aldiagram. But you can also
delete entire diagrams or complementthem. We will perform the last
mentioned action first.

Use the right mouse button tesseleet the diagram above which you want
to insert the new diagram. SeléctiNew from the context menu. An empty
diagram is inserted. Pouble-click the diagram to open the dialog box
Diagram propertieS. The box Name shows you the title SIGRA 4 has
given the new diagram{ Since we will use this diagram for exercising
purposes, rename itinto exercise diagram. Select the checkbox Name,
to have the diagramyname displayed.

Right-click in thethew diagram. Select the command Assign signals
from the €ontextfmenu. What you see now should seem familiar to you.
As was donexfor allocating information items, we also use a matrix for
assigningysignals. The available diagrams are arranged horizontally.
They are assigned to the corresponding diagram type. In vertical
direction, the available signals are listed. They are comprised in different
groups of signal types.

DIGSI 4 Start Up
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Signalz Time Signals Circle |Harmonics T ables
F
Hame Line Sp| Str|Bin Sp| |lmp| |5Sp|5Sk —I Tabele
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. El  start — | [ ] ]
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You use the signal matrix to assign signals to individual diag

The basic operati n@bal to the device matrix. Rows and columns
are maximize ini d by double-clicking the corresponding button.
If the exerci am was already selected before we have opened the
lumn belonging to this diagram is already maximized.

signal matfix, t
Assigning si
Since th only the two states available, i.e. assigned or not

a diagram is even easier than in the device matrix.

assigned, in the cell suffices to bring about the other state. You
can displ y analog signals, impedances, symmetrical components
an er,within one and the same diagram. However, these signal

annot be represented together with binary signals or status
als’in a common diagram. This rule is automatically controlled by

IGRA 4 and prevents faulty inputs. Don't hesitate to give your creativity
rein and assign any signal to the exercise diagram. Click also the
utton F on the left border of a signal name. This action opens a dialog

ox which enables you to change the display of a signal in a diagram.

Atte@ By the way: Closing the signal matrix by clicking Cancel or the x in the

upper right corner results in the loss of all changes you have made unless
you have clicked Apply previously. To hand your work down to posterity,
therefore close the signal matrix always by clicking OK.

Syn-Cr’owning You have already become acquainted with some characteristics that
doubtlessly qualify SIGRA 4 as a professional tool. But we can still top
that. So far you have worked with one fault record only. You can,
however, add further fault records to that first one. And with add we do
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Buy, buy
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not just mean open a second fault record in a new window. That goes
without saying. Rather, you add the signals of another fault record to the
current signals. This offers you the excellent opportunity of displaying
signals from different fault records in one diagram - and, what is more,
synchronize them on a common time basis!

Thus we first add a fault record. For this purpose we use the second
demo fault record, named Line 2, supplied together with SIGRA 4. Click
Insert— Fault Record on the menu bar and select the mentioned fault
record. The measuring signals of the second fault record are displayed
after the signals of the first fault record. For you not to looSe,traek of
things, the individual fault record signals are numbered from K&, to Kn.
Next you insert a new diagram as you have learned. Alsg yatpknow
already how to assign signals to this diagram, i.e. by means of the signal
matrix. Select K1:UL1E and K2:UL1E_1 as signals. When you do that,
change also the line color of one of the two signals."(A littletip: Click the
button F.) In the newly added diagram you can sgethe curves of the two
voltages. These two curves must now be synchf@nizedto each other. For
this purpose, select a signal curve and a synehronization time with each
of the two cursors. Click Edit— Synchronize faultrecords on the menu
bar. The dialog box Synchronize fault'teeords,enables you to verify the
two selected times and to correct them, ifnecessary, via numerical entry.
If everything is all right, click OK. Thetwe. signal curves are now
synchronized and can be compared easily. In the figure you can see an
example of two synchronized curvesy
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S0, that was it with our startup manual for DIGSI 4. We would be glad to
hear from you, for example whether you have liked it or not. See you,
your DIGSI 4 team.
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Wait a second, we nearly forgot one thing: Below you, willfind acompact
flow chart giving a little review of what you have accomplished. You can
also use it as guideline for future projects.

\ 4
Create a new project, folders and
Configuring a Power SIPROTEC de : the latter you

Distribution Structure must determ@esign in DIGSI 4.

Device Configuration Op EC 4 device offline for
Setting protection You adapt the functional
functions

he device and set the values of
’N rotection parameters.
Use the device matrix to allocate
ormation to sources and destinations.

reate information groups and add user-
defined information items to them.

Device Configuration

Allocating
information items

A
CFC Editor

Creating
logic functions

Edit existing logic functions or create new
ones by means of information allocated to
CFC in the device matrix.

Display Editor

Edit Default and
Control Display

Add different objects to the display and
interconnect them with information items
allocated to the displays in the device
matrix.

Device Configuration Open a SIPROTEC 4 device online for
Working configuration. Transfer parameters and
online process data and perform different
actions.

Display a fault record in different views,
Evaluating evaluate it and synchronize it to a time
fault records basis with a second fault record.
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