Chapter 24

Interfaces

24.1 Introduction

PowerFactory supports a wide set of interfaces. Depending on the specific data exchange task the user
may select the appropriate interface.

The interfaces are divided as follows:
« Interfaces for the exchange of data according to DIgSILENT specific formats:
- DGS
— StationWare (DIgSILENT GmbH trademark)
+ Interfaces for the exchange of data using proprietary formats:
PSS/E (Siemens/PTI trademark)
NEPLAN (NEPLAN AG trademark)
ELEKTRA
MATLAB (The MathWorks, Inc trademark)
INTEGRAL
PSS/SINCAL (Siemens/PTI trademark)

« Interfaces for the exchange of data according to standardised formats:
— UCTE-DEF

- CIM
- OPC

» Programming interfaces for integration with external applications
— C++ API

The above mentioned interfaces are explained in the following sections.

24.2 DGS Interface

DGS (DIgSILENT) is PowerFactory’s standard bi-directional interface specifically designed for bulk data
exchange with other applications such as GIS and SCADA, and, for example, for exporting calculation
results to produce Crystal Reports, or to interchange data with any other software package.
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Figure 24.2.1 illustrates the integration of a GIS (Graphical Information System) or SCADA (Supervisory
Control And Data Acquisition) with PowerFactory via the DGS interface Here, PowerFactory can be con-
figured either in GUI-less or normal mode. When used in GUI-less mode (engine mode), PowerFactory
imports via DGS the topological and library data (types), as well as operational information. Once a
calculation has been carried out (for example a load flow or short circuit), the results are exported
back so they are displayed in the original application; which in this example relates to the SCADA
or GIS application. The difference with PowerFactory running in normal mode (see right section of
Figure 24.2.1) is that, besides the importing of data mentioned previously, the graphical information
(single line graphics) is additionally imported, meaning therefore that the results can be displayed
directly in PowerFactory. In this case, the exporting back of the results to the original application would
be optional.
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Figure 24.2.1: DGS - GIS/SCADA Integration

Although the complete set of data can be imported in PowerFactory every time a modification has
been made in the original application, this procedure would be impractical. The typical approach in
such situations would be to import the complete set of data only once and afterwards have incremental
updates.

24.2.1 DGS Interface Typical Applications

Typical applications of the DGS Interface are the following:

 Importing to PowerFactory
— Data Import/Update into PowerFactory from external data sources such as GIS (Network
Equipment), SCADA (Operational Data) and billing/metering systems (Load Data) in order to
perform calculations.

« Exporting from PowerFactory
— Performing calculations in PowerFactory and exporting back the results to the original appli-
cation.

« Integration
— Importing data sets to PowerFactory from GIS or SCADA, performing calculations, and
exporting back results to GIS or SCADA.
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24.2.2 DGS Structure (Database Schemas and File Formats)

PowerFactory’s DGS interface is strictly based on the PowerFactory data model. Data can be imported
and exported with DGS using different file formats and database schemas.

The following databases or file formats are supported:

+ Databases
— Oracle DB Server (ODBC client 10 or newer)

— Microsoft SQL Server (ODBC driver 2000 or newer)
— System DSN (ODBC)
— Generic ODBC
+ File Formats
— DGS File - ASCII
— XML File
— Microsoft Excel File (2003 or newer)
— Microsoft Access File (2003 or newer)

Important to note here is that the content of the files is the same, the only difference being the format.

Note: Due to changes in the format, DGS is available in several versions. It is highly recommended to
always use the latest available DGS version.

The core principle of DGS is to organise all data in tables. Each table has a unique name (within
the DGS file or database/table space) and consists of one or more table columns, where generally all
names are case-sensitive.

More information on DGS and examples can be accessed by selecting from the main menu Help —
Additional Packages— DGS Data Exchange Format

24.2.3 DGS Import

To import data via the DGS interface, the general procedure is as follows:

* From the main menu go to File — Import...— DGS Format... which opens the DGS-Import
dialog.

+ Specify the required options in both the General and Options pages, and click on the Execute
button.

When importing DGS files, the user has two options:

1. Importing into a new project. With this option selected a newly generated project is left activated
upon completion.

2. Importing into an existing project. If an operational scenario and/or a variation is active at the
moment the import takes place, the imported data set will be divided correspondingly. For example
importing breaker status (opened/closed) while an operational scenario is active will store this
information in the operational scenario.

The following sections describe each of these options.
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24.2.3.1 General Page

Import into New Project By choosing this option, a project will be created where all the DGS data
will be stored. The user will have the option of specifying a specific name and location (other than the
default).

Import into Existing Project By choosing this option, the DGS data will be imported into an already
existing project. Here, the data can be selective and its not required that the imported data must be
complete. In some cases, most of the objects already exist and only an update is required for some of
them.

Import from The source of the data to be imported is specified with this option. If a File Format source
is selected then the location and type of data (DGS, XML, MDB or XLS) must be specified. If a Database
source is selected, then a service, User and Password information is required (the SQL server option
will require an extra Database information).

24.2.3.2 Options Page

The visible options depend on the DGS version being used, and on the users choice of the /mport
Format.

Options for DGS version 4.x

Predefined Library
A predefined library located somewhere else in the database can be selected. The option of
copying the library into the project is available.

Create Switch inside Cubicle

In cases where the source data has no switches defined inside the cubicles, the enabling of
this option will create the switches automatically during the import. If switches already exist in a
certain cubicle, the creation of switches in that particular cubicle is ignored.

Replace non-printable characters
If the source data contains not allowed characters (~, ?, etc.), they are replaced by an underscore
character.

Options for DGS version 5.x

Open single line diagram(s)
If the DGS source contains graphics objects for single line diagrams, these will be opened
automatically after import.

Dataset Import (only available if a Database Schema is selected as Import Format)

For DGS version 5 or higher, a labelled version of the data in the source data base can be
selected for import. The labelled versions are mainly used to chose a time-dependent state of
the data. The label name is input in the field Label.

Options for DGS version 6.x

The options for DGS version 5.x are available for DGS version 6.x as well. In addition, the options
described below can be configured.

Global type library

The DGS import in earlier versions only allows for references to existing objects within the active
project. With the DGS version 6.x, a global type library can be selected. Elements in the DGS
source can refer to the foreign key of types in the selected global library.

Partial Import (only available if a Database Schema is selected as Import Format)
For DGS version 6 or higher, labelled regions can be selected for import in the source data base.
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The labelled regions can be used to select specific voltage levels or sub-grids from the bulk data
set. The label names are input in the field Labels separated by commas.

The option pages for all DGS versions contain the field

Additional Parameters
This field is specified for internal use only. No extra information is required by the user.

More detailed information on DGS and examples can be accessed by selecting from the main menu
Help — Additional Packages— DGS Data Exchange Format

24.2.4 DGS Export

In contrast to the DGS /mport, where it is not relevant if a project is active or not; the DGS Export is
based on what information is active at the moment the export takes place. In other words, only the active
project, with the corresponding active Study Case, active Scenario, and active Variations are exported
(objects are exported in their current state). Furthermore, the export can be fully configured, meaning
that the user has the option of selecting the amount of information to be exported per class object. In
general, the following data can be exported:

+ Element data
« Type data
+ Graphic data
+ Result data (e.g. load flow results)
To export data via the DGS interface, the general procedure is as follows:
 Create an Export Definition

« Activate the project to be exported, considering which Study Case, Scenario and Variations should
be active.

* From the main menu go to File — Export...— DGS Format... which opens the DGS-Export
dialog.

« Specify the required options in both the General and Options pages, and click the Execute button.

The following sections describe each of these options.

24.2.41 General Page

DGS Version
Version of the DGS structure.

Format

Output format. Either as ASCII, XML, MS Excel or MS Access file (for Excel or Access, Microsoft
Office must be installed on the computer) or as Oracle, MS SQL Server, ODBC DSN or generic ODBC
databases (respective data base drivers must be installed.).

File Name or Data Base Service
Depending on the Output Format, a file name for the output file or the data base service and user
access information are required.

Insert Description of Variables
If checked, a description of the column headers is included in the output file (only available for ASCII,
XML and MS Excel).
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Variable Sets

Select the variable set definition for export. The data exported will be according to the variable definition
specified (see the explanation at the beginning of the section). It is required to select a folder that
contains the monitor variable objects (/ntMon) related to each class that is to be exported.

24.2.4.2 Options Page

The visible options mostly depend on the DGS version 4.x, 5.x or 6.x and on the users choice of the
Export Format.

DPL Script
Independent of the DGS version, the user can select a DPL script. This DPL script is automatically
executed before DGS export.

Options for DGS version 5.x

Allow hierarchy and references of exported objects to be incomplete

If this option is set, error messages because of references to external objects (e.g. types in the
global library) that will not be exported are omitted. Furthermore, the export of data classes is
possible although their parent-folder class is not contained in the variable definition set.

Allow user-defined table names
With this option, a prefix and suffix can be added to all table names on DGS export. The prefix
or suffix is defined in the field Additional Parameters.

Export as dataset (available for export to data base formats only)
This option is used to write the exported data to a specifically labelled data set (session state)
into the data base. A label identifier must be given. Optional, a description can be added.

Options for DGS version 6.x

All options for DGS version 5.x are available for DGS version 6.x. In addition, the following options exist:

Export as Update

DGS 6.0 supports an explicit marker OP to mark a data record to be created (C), updated (U) or
deleted (D) on DGS import. On export, the user can chose to mark all data as Update by means
of this option. Otherwise the exported data are marked for Create.

Categorisation of data for partial import (available for export to data base formats only)
This option is used to define for each grid (EImNet) in the active project a data part in the data
base. In addition, certain data types and elements are labelled with respect to their meaning in
the context of this partial export: global types, local types, boundary set (branches connecting
elements that belong to different grids), other elements (e.g. characteristics). The names of these
labels are input in the respective fields (all fields should be filled in). In addition, a global library
folder can be selected to include referenced types from this library on DGS export.

Options for DGS version 4.x

Export Grid Name
If this option is set, a column “Grid” is added to all tables containing network elements.

Export Cubicles
With this option, cubicles are exported. Cubicles describe the connectivity of nodes and branches.
The export of cubicles can be omitted if the grid topology is not needed (e.g. for result export).

Export Graphical Data
The user can select one of three options for the export of graphical data:

No No graphical data are exported.
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Yes, with Graphic (IntGrfnet) Names Graphical data are exported. All graphic object tables
contain a column for the name of the graphic scheme (/ntGrfnet).

Yes, without Graphic (/ntGrfnet) Names Graphical data are exported. The graphic scheme
is not referenced by the exported graphic objects.

The option page contains independent of the DGS version always the field

Additional Parameters
This field is specified for internal use only. No extra information is required by the user.

More detailed information on Variable Sets definitions (/ntMon) can be accessed by selecting from the
main menu Help — Additional Packages— DGS Data Exchange Format.

24.3 PSS/E File Interface

Although both import and export functions for PSS/E files are integrated commands of PowerFactory,
the export function is licensed separately. For more information on prices and licensing contact the
sales department at mail@digsilent.de.

PSS/E Import supports versions 23 to 32 and can be performed by going to the main menu and selecting
File — Import...— PSS/E.

In the same manner, and provided the appropriate licensing exists, a project can be exported in PSS/E
format by selecting form the main menu File — Export...— PSS/E.

24.3.1 Importing PSS/E Steady-State Data

PowerFactory is able to convert both steady-state data (for load-flow and short-circuit analysis) and
dynamic data files. It is good practise to first import the steady-state data (described in this section),
then to add the dynamic models (described in Section 24.3.2: Import of PSS/E file (Dynamic Data).

Before starting the next steps for importing a PSS/E file, make sure that no project is active. Once this
has been confirmed, select from the main menu File — Import...— PSS/E. By doing so, the Convert
PSS/E Files command dialog will be displayed, asking the user to specify various options.

24.3.1.1 General Page

Nominal Frequency Nominal frequency of the file to be Converted/Imported.

PSS/E File Type

PSS/E Raw data Location on the hard disk of the PSS/E raw data file. By default the program searches
for *.raw extensions.

Sequence Data Location of the PSS/E sequence data file. By default the program searches for *.seq
extensions.

Add Graphic Files Location of the PSS/E drw files on the file system. Again by default the programs
searches for files with extension *.drw.

Note: After the Conversion/Importing has finished, the resulting project will contain a graphics folder
where all of the PSS/E drw converted graphics will be stored. The user must therefore relocate
each one of them to the corresponding diagram folder.
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Save converted data in

Project The project name that will be assigned to the converted/imported file in PowerFactory.

in Location in the Data Manager tree where the imported file will be stored.

The following topics: Dyn. Models Data, Composite Frame Path, DSL - Model Path, Parameter
Mapping; are not used for the import of steady-state data and will be explained in the dynamic import
Section 24.3.2.

24.3.1.2 Options Page

Convert only sequence data file - With this option enabled, the converter will only add the
sequence data to an existing project.

Convert only dynamic models file - With this option enabled, the converter will only add the
dynamic data file to an existing project (only for dynamic data import).

Convert only graphic file - With this option enabled, the converter will add only a single-line
diagram to an existing project.

Only convert file (no DB action) - Internal option used for syntax check and error messages
during conversion. Normally this box should be left unchecked.

Output only used dynamic models - Displays a list of used dynamic models (only for dynamic
data import).

Unit of 'LEN’ for lines in miles instead of km - With this option enabled, all lengths will be
interpreted in miles in the PSS/E raw files.

Consider transformer phase shift - With this option enabled, transformer phase shifts will be
considered. This option is recommended and activated by default.

Convert Induction Machines (Generators: P<0) - With this option enabled, all generators in the
raw data file that have negative active power will be converted to asynchronous machines. For
transmission grids the option should be disabled for proper modelling of phase shift generators.

Automatic 3-W. Transformer detection/conversion - In versions <27, PSS/E does not handle 3-
winding transformers as a dedicated model. In such cases, the 3-winding transformer is modelled
with three 2-winding transformers connected to a busbar. If this option is selected, the converter
will try to detect the existence of three 2-Winding Transformers connected to a busbar. If any can-
didates are available, PowerFactory will replace them by a 3-Winding Transformer. The detection
algorithm uses the impedances and the voltage control of the transformers as reference. From
version 27 onwards PSS/E supports the 3W-transformer model, so that PowerFactory does not
start an automatic detection of 3W-Trf modelled as 2W-Trfs.

Convert capacitive line shunts to line susceptance B’ - If a line has line shunts the converter
adds automatically the line shunt capacitance to the C1’ (B1’) in the PowerFactory line type.

Convert Common Impedance as Transformer - If this option is selected, the Common Impedance
in PSS/E may be converted to a PowerFactory common impedance or to a transformer.

Convert Series Capacitance as Common Impedance - Older versions of PSS/E do not handle
series capacitances as a dedicated model. These elements therefore are represented by lines
with negative reactances. During the conversion, PowerFactory detects these branches and
converts them to series capacitances (by default) or to common impedances (when this option
is active).

Convert off-nominal turn ratio to transformer tap - Transformer ratios different from the rated
ratio are automatically converted to a transformer type using taps, including the correct tap posi-
tion.
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» Busbar naming: 'PSSE_NAME’ - With this option enabled, the busbars are named similar to the
PSS/E raw data file (without bus number).

« Branch naming: ' BUSNAME1_BUSNAME2_ID’ - With this option enabled, the branches are
named as the name of the busbars + ID.

Additional Parameters - This field is specified for internal use only. No extra information is required by
the user.

24.3.1.3 Graphical Options Page

Rotate with respect to busbars - The converter will rotate the graphical layout in case of the
majority of busbars being in vertical or horizontal position.

« Snap coordinates to grid - The converter will snap to grid all objects in the single line graphics.

» Transformer Symbol according to IEC -This options lets the user choose the transformer symbol
as IEEE (default) or IEC representation.

« Scaling factor - The graphic files are scaled according to the scaling factor shown.

24.3.2 Import of PSS/E file (Dynamic Data)

As explained in Section 24.3.1 it is good practise first to import the steady-state data and then to add
the dynamic model data.

Some dynamic models used in PSS/E are available in the Global Library. User defined dynamic models
should be modelled in PowerFactory before importing the program. In this case, an important condition
for successful file conversion is that all DSL models used during the conversion process should be
stored in the same model library folder.

If the original library should use specific folders for the different types of controllers (AVR,PCO,PSS,
etc.), the user should copy all of the models into the same library folder, in this case the recommendation
is to copy the dynamic models from the global library into the library where the rest of the user defined
models are located. After the conversion, the user may re-arrange the models.

The procedure to start the import of dynamic network data is very similar to the import of steady-state
data. Some parameter adjustments have to be made.

24.3.2.1 General Page - Dynamic Models

On the General page of the import dialog the following topics have to be specified:

Dyn. Models Data - Location of the PSS/E Dynamic Models data file. By default the program searches
for *.dyn and *dyr extensions.

Use Standard Models from global library - If this option in enabled, PowerFactory will automatically
point to the Standard Models library located in the Global library. There will be no need of selecting the
composite Frame Path and DSL Model Path.

Composite Frame Path - Location in the PowerFactory data base where the composite frames are
stored (Standard Models/Composite Models Frames. . .).

DSL - Model Path - Location in the PowerFactory data base where the DSL models are stored (Stan-
dard Modéels. . .).

Parameter Mapping - Location of the PowerFactory mapping file. This is an option that normally
will not have to be defined by the user. By default PowerFactory will automatically set up its own
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internal mapping file. This file defines how to translate the PSS/E internal models into PowerFactory
models, including the mapping of controller parameters. For automated conversion of user-defined
PSS/E controllers the mapping file may be customised.

24.3.2.2 Import Options Page - Dynamic Model Import

On the Options page of the import dialog the following options should be considered:

Convert only dynamic models file - With this option enabled, the converter will only add the dynamic
data file to an existing project.

Output only used dynamic models - Displays a list of used dynamic models.

24.3.3 Exporting a project to a PSS/E file

This function allows the export of the network model in PSS/E format. The export comprises both
steady-state and dynamic data sets. The correct conversion of dynamic models is only possible for
the standard IEEE models. Models which the user implemented in PowerfFactory’s DSL can not be
automatically translated and must be modelled as user-defined controller types separately in PSS/E.

To export a project in PSS/E format select File — Export...— PSS/E from the main menu.

24.3.3.1 Export General Page
RAW Conversion File - Path and file name for the PSS/E RAW file, containing the symmetrical de-

scription of the model.

SEQ Conversion File - Path and file name for the PSS/E SEQ file, containing the additional description
of the model necessary for unbalanced conditions.

DYN Conversion File - Path and file name for the PSS/E DYN file, containing the dynamic models of
the project.

PSS/E Version - Version of the exported PSS/E file (25 to 32).

24.3.3.2 Export Options Page

Convert Motors to Generators if P<0 - With this option enabled, all asynchronous machines in
generator mode will be converted to synchronous machines.

Export branch as single equivalent line - Selecting this option will convert the branch models to an
equivalent line.

Convert SVS to generator - This option defines how the SVS elements will be exported. Three options
are available:

» No: the SVS elements won't be exported.

« Only voltage controlled: will convert the SVS elements with control mode set to Voltage Control
(Load Flow page of the element) to generator models.

« Always: all the SVS elements will be converted to generator models.

Base Apparent Power - Base for the power values given in per-unit system.

Min (Zero) Impedance Branch - Minimum impedance for ideal connections.
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PSS/E Bus Number - This option defines the naming convention when exporting terminals ElmTerm.
Three options are available:

» Automatic: the number assigned will be according to the name (in ascending/alphabetical order).

+ Use Serial Number: the serial number information stated in the Description page of each terminal
will be used for assigning the PSS/E bus number.

» Use Characteristic Name: the characteristic name information stated in the Description page of
each terminal will be used for assigning the PSS/E bus number.

Export PSS/E-Area index as - The way the Area index is defined in PSS/E is defined here, two options
are available:

« Grids: the exported file will have the areas defined according to the Grids defined in the Power-
Factory model.

» Areas: the exported file will have the areas defined according to the Areas defined in the Power-
Factory model.

Additional Parameters - This field is specified for internal use only. No extra information is required by
the user.

24.4 ELEKTRA Interface

PowerFactory offers the user the possibility to import different types of ELEKTRA files. The files
supported for import are as follows:

» Elektra network models

— Element data (*.esd) from Elekira Version 3.60 to 3.98, which contain the topological and
electrical data of the elements in the grid.

— Network diagrams (*.enp) from Elekira Version 3.92 to 3.98, which contain the graphical
representation of grids.

+ Elektra equipment type library
— Type data (*.dat), which contains equipment types.

24.4.1 Import of Elektra Data

The general way to import data via the Elektra interface is as follows:

» From the main menu, select: File — Import— Elektra.... The Elektra-Import dialog will be
displayed.

« Select the desired options and click on the Execute button.

Note: The Elektra import cannot be executed if Elektra is open. Close the software before executing
the import.

The import will be executed regardless of whether a project is activated or not. At the end of the
import, the project will be activated. If there is another project activated while importing the Elektra
data, PowerFactory will deactivate the active project, and activate the newly-created or selected project
(according to the settings).

The options available in the Elektra import dialog are described in the following section.
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24.4.2 General Settings

Import into

New project A new project will be created in which all of the Elekira data will be stored. The user can
select a name and a storage location. Different versions of the same network model should be
stored in new projects.

Existing project Elekira data will be imported into an existing project. Use this option if grids from
different regions will be connected and should be calculated together in one project.

Files

Kind of data Within the Elektra import, Element/graphic data (data type *.esd and *. enp) or Type data
(data type *.dat) can be imported, according to the selection.

Element data If Element/graphic data is selected, set the storage location of the Elektra element data
by clicking the “...” icon.

Graphical data Add graphical data for the element. Select Delete to remove the data from the list.

Type data If Kind of Data: Type data is selected, click on Add to select the Elektra type library (*.dat)
for import. Repeat this step if more type libraries should be added to the import. Select Delete to
delete single files from the selection.

24.4.3 Advanced Settings

On the Advanced settings page, the following options can be used to simplify the imported network. In
addition, there are two options to activate the import of coupling impedances and active/reactive power
characteristics (Q(P) curves).

General Options

consider graphical node representation If a node is set to Internal Node in the Elektra element
data, PowerFactory will also set the node to Internal Node. That is, the usage of the node in
PowerFactory is set according to the usage in Elektra element data.

create detailed busbar systems for single busbars By default, a detailed representation of substa-
tions is generated for all Elekira busbars in a PowerFactory substation. This is done regardless of
whether it is a single or double busbar. This option should be chosen to set locations where only
single busbars exist, to single busbars in PowerFactory.

create auxiliary graphic objects in annotation layer Objects in the Elektra open graphic (open texts,
memos, rectangles, pictures, ...) will be transformed into the annotation layer of PowerFactory
by default. These layers can be scaled and changed in PowerFactory. As an alternative, graph-
ical objects can be split into parts in the import process. This leads to limited options in later
adaptations of the objects.

create element names with reference to the node name In PowerFactory, every element must have
a unique name. To ensure this uniqueness for the Elektra import, the names are comprised of
the following parts: Elektra element name - Elektra name of terminal 1 - Elektra name of other
terminal. If this name has more than 40 letters it will be shortened.

coupling impedances Coupling impedances between adjacent overhead lines in Elektra network data
are converted into corresponding tower elements (E/mTow) and tower types TypTow in PowerFac-
tory.

convert Q(P) curves The reactive power behaviour of generator units or synchronous machines in
Elektra data can be given as an active/reactive power characteristic. These curves are converted
into a Q(P) characteristic in PowerFactory and assigned to the corresponding static generator/s
or synchronous machine/s.
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Individual scaling factors at Elektra node elements

Active and reactive power can be modified through scaling factors in Elekira on different layers. These
factors are transformed into scalar PowerFactory characteristics, upon import of Elektra element data.
If there are many individual scaling factors for Elektra node elements, one of the following options can
be chosen. These options may assist in reducing the number of characteristics in PowerFactory.

Ignore all scaling factors The factors for active and reactive power for Elektra node elements are
ignored within the data import. The results of the load flow calculation are influenced by this
option.

Calculate resulting power quantities The multiplication of the active and reactive power by the Elek-
tra node element factor is transferred into PowerFactory.

Create individual scale factor objects For all factors for Elektra node elements that are set to a value
different to ’1’, corresponding scalar characteristics are created in PowerFactory. This is the
default option.

Additional Parameter This field is for internal use. No additional information is required from the user.

24.4.4 Importing Elektra Network Data

To import Elektra network data, choose Kind of data: Element/graphic data. The following combinations
of element and graphic data exist:

1. Selection of Elektra element data (*.esd) without graphic data
The element and topological data from the *.esd file will be imported. Type data for the element
data will be created. There is no creation of a network diagram.

2. Selection of Elektra element data (*.esd) and one or more corresponding graphic files (*.enp)
The included topological and type data from the *.esd file will be imported. Type data for the
element data will be created. Additionally, a network diagram for every selected Elektra graphical
data will be created and elements are linked to the graphical objects (if present in both files).

3. Selection of Elektra graphical data (*.enp), without element data.
If only graphical data has been selected, for each graphic file one network diagram will be created.
From the topological information in the *.enp file, network data will be created. This network data
does not contain technical parameters or type references.

24.4.5 Importing Elektra Type Data

To import Elektra type data, select one or more *.dat files.

In the folder Library/Equipment Type Library from the import project, a new Equipment Library will be
created for each file and relevant kind of element.

If the successfully imported type data should be used in PowerFactory$ global library, continue as
follows:

1. Change the user to Administrator by selecting Tools — Switch User...— Administrator via the
main menu.

2. Open the PowerFactory Data Manager, and create a new folder of type Library within the directory
Database.

3. Copy the Equipment Library from the import project into this folder.

24.4.6 Output Window

During the import the following information is provided in the output window:
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» Network elements which do not coexist in the Elektra element and in the Elekira graphical data
(multiple entries while importing multiple graphical files are possible).

» Network elements which are generated from power ratings in Elektra nodes.
+ Coupling objects between different locations, which cannot be converted.
+ Graphical objects whose names are adapted during import.

* Inconsistent or incomplete element parameters.

24.5 NEPLAN Interface

PowerFactory offers to the user the option of importing different types of NEPLAN files. The files
supported for importing are the following:

« NEPLAN 4
— Project File Data (x.mcb) containing the topological, electrical and graphical data.

— Line Data Type (x.Idb) containing the line type information.

* NEPLAN 5
— Node Table (x.ndt) containing the node data, such as rated voltages and loads.

— Element table (x.edt) containing the branch data, such as lines and transformers.

— GIS/NMS Interface (x.cde) containing the graphical information of all the networks which are
part of the NEPLAN project.

24.5.1 Importing NEPLAN Data

To import data via the NEPLAN interface, the general procedure is as follows:
+ From the main menu go to File — Import...— Neplan. .. which opens the NEPLAN-Import dialog.
+ Specify the required options and click on the Execute button.

The NEPLAN data import always creates a new PowerFactory project. Once the import process has
been executed, the newly generated project is left activated upon completion.

Independent of the NEPLAN file version (4 or 5), the user has the option of importing the data with
or without graphical information. That is, if the user selects importing the data without graphical
information, only the topological and electrical data will get imported, and no single line graphic will
be generated. In order to import NEPLAN 5 graphics, the path to the NEPLAN files should not contain
spaces.

Importing NEPLAN 4 Files

When importing NEPLAN 4 files, the user has basically two options:

1. Selection of a *.mcb file.
If the user selects this type of file and if a corresponding *.Idb file is present (should be in the same
directory where the *.mcb is stored), then the information of both files gets imported. If only the
*.mcb file exists, then only the information regarding this file is imported (which can also contain
line data).

2. Selection of a *.Idb.
If the user selects this type of file only the information regarding this file (line data) is imported.
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Importing NEPLAN 5 Files

When importing NEPLAN 5 files, the user is only required to select the *.ndt. By doing so, the
corresponding *.edt file is automatically imported also. This basically means that a *.edt file must
be present otherwise the import will not be executed. The *.cde file is however optional. Additionally, all
three files must have the same name and must be in the same directory! As a recommendation, create
a separate folder and place all the files there.

The following section describes each of the NEPLAN import dialog options.

24.5.1.1 General Settings

File Type

Neplan Data Location on the hard disk of the NEPLAN data file. Three types of files are available:
*.mcb, *.Idb and *.ndt.

Save converted data in

Project The project name that will be assigned to the converted/imported file in PowerFactory.
in Location in the Data Manager tree where the imported file will be stored.

Common Conversion Settings

Automatic busbar system detection

Import Graphic Information If this option is enabled then the graphical information is imported and
the single line diagram is generated. In case of NEPLAN 5 import the *.cde file is required.

Graphic Import Options (only for NEPLAN 5 import)

Additional Rotation Angle for 1-port Elements (deg) If a value different than 0 is stated, then the
single port elements (loads, generators, motors, etc.) are rotated counter clockwise (degrees)
with respect to the original position.

Automatically scale to A0 If this option is selected, then the graphic is rescaled according to the A0
page format.

User defined scaling factor

Additional Parameters
This field is specified for internal use only. No extra information is required by the user.

24.6 INTEGRAL Interface

PowerFactory offers the user the option to import Integral files for Load Flow and Short Circuit analysis.
The following files are supported:

+ *.dvg
o *dif

*

o *.xml

Furthermore Integral files can be export as *.xml files.

24.6.1 Importing Integral Data

To import Integral data, the procedure is as follows:
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+ From the main menu go to File — Import...— Integral. .. (this will open the Integral import dialog).

In the ’Save converted data in’ field the user can enter a project name, and the PowerFactory user for
this project can be selected. The Integral data import always creates a new PowerFactory project.

The *.xml Integral files contain graphical information. However, for older Integral files with the ending
*.dvg and *.dtf it is necessary to select graphical data with the ending *.bild.

More information about the Integral Import is available in the German version of the User Manual.

24.6.2 Export Integral Data

The Integral export converts the PowerFactory project into an *.xml file in Integral format. Therefore
’XML Data’ must be defined as the path where to store the xml file. If the ending .xml is not given, it will
automatically added.

More information about the Integral Export is available in the German version of the User Manual.

24.7 PSS SINCAL Interface

PowerFactory offers the user the option to import MS Access database files from PSS SINCAL for Load
Flow and Short Circuit analysis. The following files are supported:

« *mdb

24.7.1 Importing PSS SINCAL Data

The procedure to import PSS SINCAL data is as follows:

* From the main menu go to File — Import...— Sincal... (this will open the PSS SINCAL import
dialog).

+ Select the file location of the MS Access database file of the SINCAL project (usually named
database.mdb) in the field Database name.

+ In the Save converted data in field, the user can enter a project name, and the PowerFactory user
for this project can be selected.

The PSS SINCAL data import will always create a new PowerFactory project.

The SINCAL *.mdb database files contain graphical information. This information is converted into a
PowerFactory network diagram.

24.8 UCTE-DEF Interface

In PowerFactory, both export and import of UCTE-DEF (Union for the Co-ordination of Transmission
of Electricity - Data Exchange Format) is supported. The UCTE interface is currently intended for
importing/exporting grid data of a country belonging to the former UCTE community.

The data contained in these files correspond basically to load flow and short circuit (3 phase) type data.
Furthermore, it only considers specific UCTE voltage levels according to voltage level codes, as well as
UCTE specific country codes, such as DK for Denmark, P for Portugal, etc.

402 DIgSILENT PowerFactory 2020, User Manual



24.8. UCTE-DEF INTERFACE

Important to note here is that from 15¢ of July 2009, ENTSO-E (European Network of Transmission
System Operators for Electricity) took over all operational tasks of the 6 existing TSO associations in
Europe, including the Union for the Coordination of Transmission of Electricity (UCTE).

For more information related to the UCTE format, refer to the ENTSOE website: https://www.entsoe.eu

24.8.1 Importing UCTE-DEF Data

To import data via the UCTE interface, the general procedure is as follows:
* From the main menu go to File — Import...— UCTE. .. which opens the UCTE-Import dialog.
« Specify the required options and click on the Execute button.

Once the import process has been executed, the project (new or existing) is left activated upon comple-
tion.

The following section describes each of the UCTE import dialog options.

24.8.1.1 General Settings

Import into

New Project By choosing this option, a project will be created where all the UCTE data will be stored.
The user will have the option of specifying a specific name and location (other than the default).

Existing Project By choosing this option, the UCTE data will be imported into an already existing
project.

File Type

Add UCTE Files Location on the hard disk of the UCTE files. Two types of files are available: *.uct and
*.ucte.

Options
Import for DACF process With this setting the user has the option to import the Day Ahead Forecast.

Convert negative loads to generators With this option enabled, negative loads defined in the UCTE
file will be converted to generators in the PowerFactory model.

Convert transformer equivalent to common impedance With this option enabled, transformer equiv-
alents defined in the UCTE file will be converted to common impedances in the PowerFactory
model.

Ignore reactive power limits for generators With this option enabled, the reactive power limits of the
generators defined in the UCTE file will be ignored .

Additional Parameters This field is specified for internal use only. No extra information is required by
the user.

24.8.2 Exporting UCTE-DEF Data

As in the other export interfaces, the UCTE Export is based on the active project at the moment the
export takes place. To export data via the UCTE interface, the general procedure is as follows:

« Activate the project to be exported, considering the which Study Case, Scenario and Variations
should be active.

* From the main menu go to File — Export...— UCTE. .. which opens the UCTE-Export dialog.
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+ Specify the required options, and click on the Execute button.

The following section describe each of these options.

24.8.2.1 General Settings

File Type

UCTE Data Location on the hard disk where the UCTE files will be stored. Two types of files are
available: *.uct and *.ucte.

Grids Selection of which grids to export.
Options

Export UCTE voltage >= Only the elements having a voltage greater than the UCTE voltage specified
are exported.

Export branch as single equivalent line By enabling this option the export will convert the PowerFac-
tory branch definitions into single equivalent lines.

Use first character of characteristic name as branch order code If checked, the characteristic name
(first character) is used in the branch order code of the exported UCTE file.

Additional Parameters This field is specified for internal use only. No extra information is required by
the user.

24.9 CIM Interface

In PowerFactory, both export and import of CIM (Common Information Model) is supported. The CIM
interface is currently intended for importing/exporting the following profile:

+ ENTSO-E 2009

(Options “ENTSO-E 2010” and “ENTSO-E 2009 Dynamic Models” in the drop-down menu relate to
profiles which were never formally released. Therefore, although these options are available to the
user, they are not supported.)

CIM is defined in IEC-61970, and its purpose is to allow the exchange of information related to the
configuration and status of an electrical system.

For information relating to CGMES, please see section 24.10 below.

24.9.1 Importing CIM Data

To import data via the CIM interface, the general procedure is as follows:
* From the main menu go to File — Import...— CIM. .. which opens the CIM-Import dialog.
+ Specify the required options and click on the Execute button.

Once the import process has been executed, the project (new or existing) is left activated upon comple-
tion.

The following section describes each of the CIM import dialog options.

404 DIgSILENT PowerFactory 2020, User Manual



24.10. CGMES TOOLS

24.9.2 General Page

Import into

New Project By choosing this option, a project will be created where all the CIM data will be stored.
The user will have the option of specifying a specific name and location (other than the default).

Active Project By choosing this option, the CIM data will be imported into the active project.
Import from
Profile Currently the profile ENTSO-E 2009 is supported.

separated Files With this setting the user has the option to import the equipment, topology and solved
state files separately.

CIM File Location on the hard disk of the CIM files. Two types of files are supported: *.zip and *.xml.

Additional Parameters This field is specified for internal use only. No extra information is required by
the user.

24.9.3 Exporting CIM Data
As in the other export interfaces, the CIM Export is based on the active project at the moment the
export takes place. To export data via the CIM interface, the general procedure is as follows:

« Activate the project to be exported, considering which Study Case, Scenario and Variations should
be active.

« From the main menu go to File — Export...— CIM... which opens the CIM-Export dialog.
 Specify the required options, and click on the Execute button.

The following sections describe each of these options.

24.9.3.1 General Page

Export to
Profile Currently the profile ENTSO-E 2009 is supported.

separated Files With this setting the user has the option to export the equipment, topology, and solved
state files separately.

CIM File Location on the hard disk where the CIM files will be stored. Two types of files are supported:
*.zip and *.xml.

Export Selection
Grids Selection of which grids to export.

Border Nodes Grid Selection of the grid which contains the X-nodes.

24.10 CGMES Tools

The CGMES Tools provide an additional interface to CIM. These tools are accessible via the main
menu in PowerFactory under Tools — CGMES Tools. This section describes these tools and uses the
following naming conventions:
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* Model folder stores all CIM data.
« Archive contains all corresponding CIM Models.

« CIM Model stores all data contained in a single instance file (mainly CIM Objects and names-
paces).

+ CIM Obiject stores all data contained in a single object.

The CGMES Tools separates each action (i.e. the import and export of CIM data) into two steps. To
import data from a CIM file (XML format) into PowerFactory, the first step is to import the CIM data
into CIM objects (CIM Data Import). This offers the user the possibility to directly interact with the CIM
data from within PowerFactory. The second step is to convert the CIM objects into a grid model (CIM
to Grid Conversion). To export grids from PowerFactory, they must first be converted to CIM objects
(Grid to CIM Conversion). These may still be modified if required, and also directly reimported. The
newly-created CIM objects can then be exported as a ZIP or XML file in conformity with the CIM data
structure (C/IM Data Export).

24,10.1 CIM Data Import

The CIM Data Import is accessible in PowerFactory under Tools — CGMES Tools— CIM Data Import.
The following options for the import location are available:

* New archive in new project creates a new project with the given name and imports the data into
an archive with the same name.

* New archive in existing project imports the data into a new archive with the given name; it
requires an active project.

« Existing archive in active project imports the data into the given archive; data models that are
already contained in the archive will not be modified.

Import of instance data belonging to a profile (XML file)

By selecting “New archive in new project”, the name of the project and the file to import can be
specified. Upon clicking the Execute button, the content of the XML file will be imported. This step
results in an active project containing the “CIM Model” folder, which itself has a single archive. This
archive contains the model representations from the XML file.

Import of multiple profiles instance data (ZIP file)

By selecting “New archive in new project”, the name of the project and the file to import can be
specified. Upon clicking the Execute button, the content of the ZIP file will be temporarily extracted and
imported. This step results in an active project containing the “CIM Model” folder, which has a single
archive. This archive contains the model representations from the ZIP file.

Import of multiple files

To import several files in a row, the destination Existing archive in active project must be used. The
archive created by the first step must be selected as the “Path” for all subsequent files. This will import
the data into the archive provided.

24.10.2 CIM Data Export

The CIM Data Export is accessible via Tools — CGMES Tools— CIM Data Export or right-click — CIM
Data Export. The archive selected as “Source data” will be exported. This can be fine-tuned by an
option for each available profile instance.

The option “Create archive for each CIM model” can be used to match the DACF and D2CF require-
ments by ENTSO-E to upload each individual profile within a separated zip file.
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In both cases the naming rules can be defined per profile. As these rules might be different for various
processes, the naming rules can be configured on the “Advanced Options” page according to the
individual needs for each profile.

24.10.3 CIM to Grid Conversion

The CIM to Grid Conversion is accessible under Tools — CGMES Tools— CIM to Grid Conversion or
right-click — CIM to Grid Conversion

To convert all data contained in an imported archive, select “Source Archives” followed by Execute.
This will additionally consider any valid difference models contained in the archive. To import a base
model only, the difference models must be deleted before conversion. If only specific profile information
should be exported, select “Convert selected profiles” and specify those that should be considered. It
should be noted that the resulting subset of profiles still needs to be complete in terms of dependencies.

Additional information (e.g. SSH data) can be added to already converted models (i.e. EQ/TP); these
must be selected as “Additional Archives”.

To convert an archive including models that have dependencies on other models not included in the
archive (e.g. the boundary grid), the other models must be specified as “Additional Archives”.

For both selections “Additional Archives” as well as “Source Archives” the user may either select a single
or multiple CIM archives in order to convert multiple archives at once or reference to multiple ones (e.g.
the Boundary and the used EQ file) accordingly.

All available profiles in the selected archive will be shown on per MAS basis in the “Modelling Authority
Sets” table. These MAS will be linked to existing grid elements if a matching rdfID is found, but can be
adjusted manually if needed. Additionally the user can define how to deal with the models per MAS.
Therefore, the options convert, link and ignore are available, where link means that the model is not
converted, but only linked (e.g. an old version of a boundary is used). In case of conversion of an
already existing (referenced) model, this will be updated in terms of new elements are added.

Note: A regular task in CGMES is to update the currently used boundary file. This can be achieved
by referencing the old boundary grid in the CIM to Grid conversion and converting it. This way
a merged boundary will be created (nodes that are used in the original Boundary that are not
existing anymore in the new one will remain).

24.10.4 Grid to CIM Conversion

The Grid to CIM Conversion is accessible under Tools — CGMES Tools— Grid to CIM Conversion.

The following options for the destination are available:
+ New archive converts the networks into a new archive with the given name.

+ Existing archive imports the data into the archive specified in “Target Archive”; if the archive
already contains models for the selected networks, the original models will be preserved.

+ Additional Archives is used as a reference (e.g. original imports) to ensure the persistence of
RDF IDs for CIM objects not represented in the PowerFactory model (e.g. cim:PowerTransformerEnd).

For “Additional Archives” the user may either select a single or multiple CIM archives for example to get
dependencies on the correct Boundary grid as well as keeping IDs persistent.

A model for each profile selected will be created per network in the target archive. By default all profiles
are selected. Boundary grids will only be exported with EQ and TP profiles (the respective boundary
versions).
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The option Create difference models creates a difference model, when selected. Note that difference
models can only be created if Existing archive is selected as the destination. This archive should contain
the base models for the difference models.

In order to create a bus-branch model, the option Create bus-branch model can be selected. When
ticked, an internal reduction from a node-breaker model to a bus-branch model is done automatically.
The resulting CIM archive will be a bus-branch model according to CGMES.

Convert network selection

The PowerFactory networks to be converted can be selected by ticking the checkbox. Only activated
networks can be converted. If one of the networks is to be treated as boundary grid, the corresponding
checkbox must be ticked as well. Each network to be converted must have a Modelling Authority Set
URI.

« Two or more networks can be associated to a common Modelling Authority Set. In such a case,
all networks and data associated to a MAS will be exported into the same model set.

« If the selection contains two or more Modelling Authority Sets (apart from the Boundary network),
and SV and/or DL profiles are selected for export, these instance data will be exported into
an “Assembled” model set. Otherwise, if only one MAS is converted (apart from the Boundary
network) SV and DL data will be exported into the same model set as EQ and TP models.

Advanced Options

Further information for the model to be converted can be altered under the Advanced Options page:
+ Version is an optional parameter to define the model version
+ Description is an optional parameter to describe the model

« Additional options are inputs causing specific behaviour and do not need to be used.

24.10.5 CIM Data Validation

The CIM Data Validation is accessible under Tools — CGMES Tools— CIM Data Validation or right-click
— CIM Data Validation.

This data validation is based on the UML profile information and can be used on CIM archives to validate
their CGMES profile compliance. The archives used for this validation can be selected via “CIM Archives
or Models”. Therefore a multiselection is possible.

Note: This build-in validator can be used to validate archives of third parties or in case there are issues
in the conversion (e.g. missing dependencies). The validator is not officially supported by the
ENTSO-E.

24.10.6 Import and Export of the EIC as additional parameter

Grid to CIM Conversion

The “ldentifiedObject.energyldentCodeEic” attribute is not applicable to PowerFactory data-model. How-
ever, it is possible to assign an “EIC” to a PowerFactory element, by adding the following “User Attribute”
entry at the end of the description field of PowerFactory elements:

<Attribute Name="EIC” Type="string">the code</>

For PowerFactory elements where no “EIC” is provided, no “IdentifiedObject.energyldentCodeEic” is
set in the corresponding CIM object.
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CIM to Grid Conversion

The “IdentifiedObject.energyldentCodeEic” attribute is not applicable to PowerFactory data-model, thus
is converted as a “User Attribute” entry at the end of the description field in PowerFactory elements as
follows:

<Attribute Name="EIC” Type="string”>the code</>

If no “IdentifiedObject.energyldentCodeEic” is set in a CIM object, the entry will not be created in
the corresponding PowerFactory element. For CIM object classes which have no representation in
PowerFactory, the “EIC” code is not converted, thus not visible in PowerFactory data-model (e.g.
RegulatingControl, GeneratingUnit etc.).

24.11 MATLAB Interface

For a detailed description on the MATLAB interface refer to Chapters Stability and EMT Simulation and
Modal Analysis, Sections 30.6.3: MATLAB Interface for DSL models and 32.2.3: Output Options Modal
Analysis.

24.12 OPC Interface

PowerFactory’s OPC interface is an asynchronous communication and data exchange mechanism used
in process interaction and is widely applied in SCADA and control systems. This OPC implementation
assumes that the PowerFactory software is executed as an OPC Client while the OPC Server is
controlled via the external source. OPC server libraries are available from various manufacturers. An
example of a freeware OPC Server is that available from Matrikon (“MatrikonOPC Simulation Server”).

PowerFactory supports both OPC DA (data access) and OPC UA (unified architecture) standards.

Figure 24.12.1 illustrates the integration of a SCADA system with PowerFactory via the OPC interface.
In this OPC implementation, PowerFactory can be used either in GUI-less or normal mode. Some
further characteristics of this integration include:

* OPC Client/Server exchange of any PowerFactory object parameter as well as any signal (bi-
directional Data Exchange).

» PowerFactory listening mode to receive any data or signal from a registered OPC Server.

» PowerFactory sending mode to write back any data or signal to a registered OPC Server.
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Figure 24.12.1: SCADA -PowerFactory integration via the OPC interface.

The OPC interface can be configured in two different modes:

« Offline
— The bi-directional data exchange is carried out through an explicit command given by the user
in PowerFactory. For example, by pressing a button predefined by the user in PowerFactory.

* Online

— The bi-directional data exchange is automatically carried out at a certain frequency rate;
where the frequency rate is determined by the user.

24.12.1 OPC Interface Typical Applications

Some typical applications of the OPC Interface are the following:

+ SCADA Online State Estimation

SCADA Simulation Mode, for example dispatcher load flow, switching validation.

SCADA Training Simulator

 Importing to PowerFactory
— in order to update the operational data.

— in order to reflect the Operator actions, such as breaker status and tap positions.
— in order to perform state estimation based on the measured network data.

« Exporting from PowerFactory
— in order to update the SCADA interface with the calculated results.

24.13 StationWare Interface

This chapter describes the StationWare interface. An introduction into StationWare is provided in
Section 24.13.1.

The following two sections describe the overall StationWare architecture (Section 24.13.2) and the
conceptual differences between PowerFactory and StationWare (Section 24.13.3).

Both PowerFactory and StationWare have to be configured before they can be used together (Sec-
tion 24.13.4).
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The Getting Started section (Section 24.13.5) provides an introduction to the most important features.
The complete documentation can be found in the section ’Description of the Menu and Dialogues’
(Section 24.13.6).

The terms StationWare and PSMS are used synonymously throughout this chapter. PSMS stands
for Protection Settings Management System, and stresses the more internal and technical part of
StationWare.

24.13.1 About StationWare

DIgSILENT StationWare is a centralised asset management system for primary and secondary equip-
ment. It provides a reliable central protection settings database and management system for the
complete power system data, both to manage the various control parameters and to centrally store
power system related information and data, based on the latest .NET technology.

StationWare stores and records all settings in a central database, allows modelling of all relevant
work flow sequences, provides quick access to device manuals, interfaces with manufacturer-specific
relay settings software, and integrates with PowerFactory software, allowing powerful and easy-to-use
settings co-ordination studies.

Modern numerical relays have a large number of settings that are determined, stored and communi-
cated by proprietary software solutions (these may be suitable for only one particular manufacturer or
only one series or type of relay). This results in a fragmented and distributed settings “database”. DIgS/-
LENT StationWare provides a single system that incorporates all different device protocols, thereby
providing one manageable software data storage system, based on modern IT techniques, facilitating
data interfacing and exchange in a transparent and straightforward manner.

PowerFactory$ data exchange facility allows it to access the settings stored in StationWare such that
these may be used as input to the powerful PowerFactory system simulation and protection settings
tools. Settings that are calculated by using these tools may then be transferred back to StationWare.

24.13.2 Component Architecture

DIgSILENT StationWare is a so-called Client-Server Application: the functionality is distributed over at
least two computers: client and server. Figure 24.13.1 gives an overview of the components.
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Figure 24.13.1: Architecture overview

There are usually several clients. One main advantage of this architecture is that the data is stored in
one central database on the server. One client connects to the server and fetches the data from there,
modifies it, and then stores it back to the server. These changes are visible on other clients.

DIgSILENT StationWare server provides two interfaces to access from client machines:

+ Visualisation by means of a standard web browser. The HTML interface can be used with an usual

web browser (e.g. Microsoft Internet Explorer or Mozilla Firefox).

The browser displays HTML pages which are created by StationWare$ HTML front end. The
HTML pages are transferred using the HTTP(S) protocol on top of the TCP/IP internet protocol.
HTML allows to present all kind of data e.g. plain text, tables or images.

Additionally HTML provides concepts to achieve interactivity: by submitting HTML forms or press-
ing on hyperlinks data is sent to the server. The server interprets such requests and creates new
HTML pages which are displayed by the browser again.

The web service interface, similar to the HTML interface uses the HTTP(S) protocol to communi-
cate with the web service frontend, though no HTML pages are transferred but lower-level data
(SOAP/XML encoded). The web service client application is responsible to present this data
conveniently.

PowerFactory is able to play the role of a web service client. It integrates parts of StationWare$
data and concepts smoothly into its own world.
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Note: The default StationWare configuration requires SSL for the StationWare applications (web GUI
and web services). Please use HTTP instead of HTTPS, if SSL is not enabled for your StationWare
applications. In the following, the expression HTTP(S) is used.

The functionality of the HTML interface is covered in the StationWare manual. The remainder of this
chapter focuses on PowerFactory as client.

24.13.3 Fundamental Concepts

Although StationWare and PowerFactory store data and settings associated with primary devices such
as lines, transformers, ...and secondary devices, i.e. relays, CTs, VTs and circuit breakers, the two
systems utilise different concepts to deal with this data.

In StationWare it is possible to model a location hierarchy and associate the devices to nodes in this
hierarchy (e.g. substations). This has no equivalent in PowerFactory, where the devices are stored
inside the parent grid (E/mNet) object.

Conversely, PowerFactory allows to the creation of a topological representation of networks which is
not supported in StationWare.

This section describes the concept mismatch between PowerFactory and StationWare. In order to use
the StationWare interface, it is important to understand the differences between both applications.

Location

In StationWare each device belongs to exactly one location. There are different location types e.g.
Region, Area, Site, Substation, or Bay. The locations are organised in a hierarchy tree as shown in
Figure 24.13.2.

@ % =

@HE{D i Support Center

~

StationWare 2018

Navigator
i B Region: Grid
oz P Area: North East
o @ Site: NE_01_Site
;:,_‘ @ Substation: NE_01
Relay: OC_NE_G1

m By Site: NE_04,_Site

5 @ Substation: NE_03

Relay: R_Diff_ME-SW_L1
Relay: R_NE_03-NE_02_1
Relay: R_NE_03-NE_02 2
Relay: R_NE_03-SE_03
Relay: R_NE (
Relay: R_ME_03-5W_01
Line: NE_L1

Line: NE_LZ

Line: NE_L3

Line: NE_L4

g Line: NE_LS

Area: North West

=
w
m @ Area: South East
@ @ Area: South West

Figure 24.13.2: StationWare locations
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In PowerFactory the data is organised in projects (/ntPrj). A project may have one or more grids
(E/mNet) which in turn contain net elements e.g. terminals, cubicles, and relays (E/mRelay). See
Figure 24.13.3 for a typical PowerFactory project.

~ Q Transmission System
il Library
v & Network Model
3 Diagrams
v [F] Metwork Data
~ [ North East
) NE_01_Site
» @ NE_02 Site
©h NE_04 Site
() NED2
T NELT
T NEL2
T MEL3
T NEL4
T NELS
v [ North West
) NW_01_Site
) NW_D2
) NW_03
1 NW-NE_L1
1 NW-NE_L2
NW-NE_L3
1 NW-NE_L4
1 NW_LT
| NW_L2
T NW_L3
Ef South East
B South West
B Variations

B O

I_I—I'_rl-l

-

Figure 24.13.3: PowerFactory project

StationWare’s location concept and PowerFactory’s project/grid concept hardly fit together. That’s the
reason why the data mapping between PowerFactory and StationWare begins at the device level which
is the subject of the next sections.

Device

StationWare manages a set of devices e.g. relays, CTs, VTs, circuit-breakers, .... Each device is
associated with a device type e.g. ABB DPU2000R or SEL421 003. In addition, each device has an
unique ID: the device ID.

In PowerFactory a relay is represented by an EImRelay object which references exactly one TypRelay
object. The E/mRelay object contains several sub-components e.g. the I> component (a RelToc
object), the Logic component (RelLogic), or the los component (Re/Measure). See Figure 24.13.4
for an example. The device ID is used to link one StationWare device to one PowerFactory device. The
PowerFactory device e.g. an E/mRelay object stores the StationWare device ID as foreign key.
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[E) Data Manager - North East\NE_01_Site\NE_01\L3\Cub_1\R_NE_01-NE_02:

COZULBBERBcEHB YVBALAREE
-2 ~ Name RelayType  OutofService  Foreign Key
TypRelay  ~ - v

v —13
G- Cub 0
v G- Cubl
9 R_DistCom_NE_L4

> Distance Circular Distance Circular
Distance Polygonsl Distance Palygonal

Earthfault Earthfault

OO oo
REMEOR

5 R_NE_01-NE_02 Frequency Frequency
@ CT_NE_O1-NE_02 Overcurrent t Overcurrent
© VT_NE_01-NE_02 Voltage Voltage

— 14
— R1
— R
— R3 w || | Flexble Data Characteristics Distributions Basic Data Current/Voltage Transformer Max./Min, Fault Currents Description

Ln1 6 object(s) of 15 1 object(s) selected  Drag & Drop

Figure 24.13.4: PowerFactory relay

Device State

A device’s state is in StationWare called setting. A setting is a list of parameters, and describes the
state of one device completely. An parameter is a tuple of

* parameter name,

 parameter type which can be an arbitrary integer or floating point number, optionally with a range
restriction, or a string, or a enumeration type.,

* a default value,
+ an optional unit.

A complex relay may have thousands of parameters. In StationWare the setting parameters are organ-
ised in so-called setting groups. A setting group groups the parameters together which belong somehow
together. It’'s often defined by the device manufacturer. Each parameter belongs to exactly one setting
group. Inside a group the parameter name is unique.

The device type defines which parameters and groups characterise a device. Table 24.13.1 shows an
example of a possible device type. There are two setting groups G and H. Group G has the parameters
a, b, and ¢, group H has the parameters d and e.

| Group | Name | Type | Default | Unit |
G a integer in [0,10] 0 A
b float -0.32 I/s
[ float in [0.03, 4.65] 1.0
H d string ‘DEFAULT’
e enum ’'yes’, 'no’, ‘'maybe’ ‘yes’

Table 24.13.1: Settings Definition

According to this parameter definition a device can have settings as shown in tables 24.13.2 or 24.13.3.

| Group, Name | Value |

G,a 7
G,b 23.43
G,c 1.1
H,d ‘abc’
H,e ‘maybe’

Table 24.13.2: Settings Example 1
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| Group, Name | Value |

G,a 8
G.,b 0
G,c 1.1
H,d "abcdef’
H.e 'yes’

Table 24.13.3: Settings Example 2

On the PowerFactory side there are neither settings nor groups. There is the E/mRelay object and its
sub-objects. These objects can have parameters. See Table 24.13.4 for a definition and Table 24.13.5
for an example. The TypRelay type defines components and parameters.

StationWare parameters are mapped to PowerFactory parameters and vice versa. The mapping is
non-trivial since only a small subset of the parameters (the calculation-relevant data) is modelled in
PowerFactory and vice versa. Additionally there is no one-to-one relationship between the Station-
Ware and PowerFactory parameters; i.e. a PowerFactory parameter may be calculated from several
StationWare parameters.

| Component | Parameter | Type |
i> 0 integer
Logic p string
q enum ’enabled’,disabled’
los r float
s float

Table 24.13.4: Parameter Definition

Some relays support multiple setting groups (MSG) also called parameter sets. Such relays have
the same group many times (c.f. table 24.13.5). The groups H1, H2, and H3 have the same set of
parameters (¢ and d). The relay models in PowerFactory do not support this concept. Instead of
modelling all MSGs, only one instance of the H groups is provided.

In this case a group index parameter defines which of the MSGs actually is transferred from StationWare
to PowerFactory.

Lifecycle Phase

In StationWare each setting has one lifecycle phase e.g. Planning or Applied. At each point in time
a device can have a set of settings e.g. three Planning settings, one Applied setting and 12 Historic
settings.

| Component Parameter | Value |

i>:0 8
Logic:p "HIGH’
Logic:q ‘enabled’

los:r 18,5

los:s 19,5

Table 24.13.5: Parameter Example
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| Group | Name | Type | Default | Unit |
G a integer in [0,10] 0 A
b float -0.32 I/s
H1 c string ‘DEFAULT
d float in [0.03,1.65] 1.0
H2 c string 'DEFAULT’
d float in [0.03,1.65] 1.0
H3 c string ‘DEFAULT’
d float in [0.03,1.65] 1.0

Table 24.13.6: Multiple Setting Group Definition

In PowerFactory a device has exactly one state (or setting). Therefore when data is transferred between
PowerFactory and StationWare always a concrete device setting in StationWare must be specified.

For PowerFactory purposes a special PowerFactory planning phase is introduced. The transfer direc-
tions are specified as follows:

 Imports from StationWare into PowerFactory are restricted to Applied and PowerFactory
settings. Applied denotes the current applied setting (App1ied) or a previous applied (Historic)
setting.

« Exports from PowerFactory to StationWare are restricted to the PowerFactory setting. (Applied
and Historic settings are read-only and can never be changed).

(Actually PowerFactorys sophisticated variant management is similar to the phase concept, but there is
no obvious way how to bring them together.)

24.13.4 Configuration

In order to transfer data between PowerFactory and StationWare both systems must be configured.
StationWare Server

An arbitrary StationWare user account can be used for the StationWare interface in PowerFactory. The
user must have enough access rights to perform operations e.g. for the export from PowerfFactory to
StationWare write-rights must be granted.

The bi-directional transfer of settings is restricted to lifecycle phases

1. of the phase type PLANNING or REVIEW and

2. with a cardinality constraint of 1 i.e. there may exist one or no such setting for one device.
Ensure that at least one phase fulfils these requirements, and there exists a setting of this phase.
PowerFactory Client
The client operating system must allow connections to the server (network and firewall settings etc.).

Nothing has to be done in the PowerFactory configuration itself. The TypRelays in the Library must of
course support StationWare - PowerFactory mapping.

24.13.5 Getting Started

The mapping between PowerFactory object attributes and calculation results with StationWare device
settings or process attributes, or additional attributes of devices, is done via flexible DPL scripts. These
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scripts have access not only to data in PowerFactory objects themselves, but also to other related
objects e.g a relay type object or relay sub-blocks.

To be able to transfer data from PowerFactory to StationWare and vice versa, suitable DPL scripts have
to be created and placed in an appropriate location in the project library folder.

Project.IntPrj
+- Library.IntPrjfclder
+- Egquipment Type Library.IntPrijfolder
+- Relay Type X.IntFolder //TypRelay-specific scripts
| +— Relay Type X.TypRelay
| +- PamsExport.ComDpl
| +- PsmsImport.ComDpl
|
+- Cperaticnal Library.IntPrjfolder
+- Scripts.IntPrjfolder
+— StationWare.IntPrjfolder //stationWare stuff
+- Attributes.IntFolder //Folder for additicnal attributes
[
+— ElmIme.IntFolder
| +- PsmaExpcrt.ComDpl
|  +- PamsTmport.ComDpl
+— ElmTrZ.IntFolder
+— PsmsExport.ComDpl
+- PsmsImport.ComDpl

Results.IntFolder //Folder for results export

|
+- arcflash.IntFolder
| +— ElmTerm.IntFolder
| | +- PsmsExport.ComDpl
| +— ElmLne.IntFolder
| +- PsmsExport.ComDpl
|
+- shc.IntFolder
+- ElmTerm.IntFolder
| +- DPsmsExport.ComDpl
+- ElmLne.IntFolder
+- PsmsExport.ComDpl

Settings.IntFolder //Device settings export/import
|
+— ElmLme.IntFolder
| +- PsmsExport.ComDpl
| +— PsmaImpcrt.ComDpl
+— ElmTx2.IntFoldex
+— PsmsExport.ComDpl
+- PamsImport.ComDpl

|
|
|
|
|
|
|
e
|
|
|
|
|
|
|
|
|
|
|
|
|
e
|
|
|
|
|
|
|

Figure 24.13.5: Structure of the project library folder

The scripts for importing/exporting device settings should be located in the sub-folder “Settings” of the
StationWare folder inside the Project in PowerFactory.
Project\Library\StationWare\Settings.

For importing/exporting additional attributes from StationWare DPL scripts should be located in the sub-
folder “Attributes”. To be able to export results from PowerFactory to StationWare the corresponding
script should be located in the sub-folder “Results”. None of these folders are by default in project library
folder and must therefore be created.

Important: DPL scripts for import/export relay settings must be saved in the same folder as the relay
model (as contents of a TypRelay object). In difference to the data exchange of device settings,
additional attributes and results, the DPL import/export scripts for relay settings can refer to mapping
tables which simplify the mapping of individual parameters and the implementation of dependencies
between parameters. Therefore, there are two different ways of exchanging relay settings. Either
the mapping of the parameters in the DPL script code or the parameter mapping in mapping tables.
Depending on which variant is selected, the basic DPL scripts differ. More information about the different
mapping possibilities can be found in the documentation for Protection Devices.
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24.13.5.1 Import/Export of Relay Settings

This section is a simple walk-through and covers the most essential StationWare interface functionality.

By using a basic PowerFactory project and basic StationWare substation, it describes

—_

. how relays in StationWare and PowerFactory are created,

2. how these relays are linked,

3. how settings can be exported from PowerFactory to StationWare
4. how settings can be imported again into PowerFactory.

All (especially the more advanced) options and features are described in the section 'Description of the
Menu and Dialogues’ (see Section 24.13.6).

Prepare substation in StationWare

We begin with the StationWare side. We create a substation and two relays within:
« Start the web browser,
* log on to the StationWare system,
« create a new substation titled Getting Started,

- create two relays named Getting Started Relay 1 and Getting Started Relay 2 in the Getting
Started substation.

In the HTML interface the station detail page should look as shown in Figure 24.13.6.
» Go to the detail page of the Getting Started Relay 1 (Figure 24.13.7).

Since we have just created the device it has no settings, yet. Later it will contain a PowerFactory setting
which reflects the relay state on the PowerFactory side.

K _ Tg Navigator @, Change Password (@) Hep 4 support Center [ Logout
StationWare 2018
1y stationware WCTSSUSU Reports | Scripts | History | Library | Administration [E

{ @ Location0 » Region: Grid = Arza: North East > ) supstation: Getting Started

! Substation Actions
t o 17701

Name Getting Started
| Description

Create Process from
t] Additional Dot

ttings by nal Attributes... | [
Foreign Key [Report] Al Settings of a Location...

| createa 1171172019 11:21:48 AW

| [Administrator]

Last Change 111172019 11:21:48 AW
[Administrator]

Additional Attributes

| subao

| Maximo 1D
Inspection Period [months]
Overal Status Settings missing
Revision Number

IS~ cevices | Alisub locations | Processes | Search | Additional Docunents | Notes | Links | Auait raik

Name Manufacturer Usage Type Category Description Foreign Key

B cetting startea retay 1 Siemens 75461 _generic Relay

& Getting Started Relay 2 Siemens 7SA61_generic Relay.

Figure 24.13.6: Substation
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‘E Navigator Q(nangenas;wrd @an & Support Center ] Logout

StationWare 2018

T Hierarchy Library | Administration [Search Obiject ¢ &,

& Relay Management > Region: Grig = @) Area: Mortn East » @) Substation: Getting Started » [} Reiay: Getting Started Relay 1

Device [Relay] | Actions

D 35888 Ein... . " Ereaifiit\ng§.f.. - ; ‘ [;Epori] gﬁ:y:{e\’(nanges...
rane Geting Started oy 1 i Sl S ... S et ..
Description Detach... | Compare to Another Device...

ForeE KEY Delete... | Meport] Audit Tral...

Device Type 75A61_generic -

Device Usage

Firmvare

Manufacturer Siemens

Library &=

Created 5/2/2019 9:33:59 AM [Administrator]

Last Change 5/2/2019 9:33:59 AM [Administrator]

Additional Attributes

Overall Status Settings ok

Compare | Adgditienal Documents ‘ Hotes | Links ‘ Assigned Processes. ‘ Assigned Tasks | Audit Trail

Name | Description | Foreign Key | Device Type | Applied From Last Change | Status |

- no settings - |

Figure 24.13.7: Device

Prepare project in PowerFactory

Create a new PowerFactory project and create a simple grid within:

« Start PowerFactory,
« create a new project titled GettingStarted,
« draw a simple grid with two terminals (E/mTerm) connected by a line (E/mLne) as shown in
Figure 24.13.8.
DIgSILENT PowerFactory 2020 - "GettingStarted" & o x
FILE EDIT VIEW |[NSERT DATA CALCULATION OQUTPUT TOOLS WINDOW HELP
EERBROCORBT7ONBLANBSRE®RBD AN | vHBHn @B GR AR MWD
Project Overview E Xl e | Gid x [ - -
ety Caves B0 QUilf: AHESQHESAmRE[ [ @& ¥
(@ 17.04.2019 10:35:10 "
BB study Case

~ Grids (1 active)
E Grid

Extemal G
Terminal ‘:I_=_

Terminal(1) ﬁ

NHS(FIZY .

o

< >

Output Window 8 %

Qtros) Warnings (0) || @ Infomation (0) | | @® Events (0) | | € Others () W Clearall fiters CRLREEHO
Grid Freeze Orthe Snap. X= 172355¥= 177.887 DB 14300 17.04.2019 10:35:10

Figure 24.13.8: Grid

Now add a relay to the upper terminal:
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+ Right-click the cubicle quadrangle with the mouse. A context menu pops up.
+ Select New Devices. . ./Relay Model. .. as shown in Figure 24.13.9.
A dialog pops up that allows you to specify the settings of the new relay (E/mRelay).
* Insert Getting Started Relay 1 as Name,
« select an appropriate Relay Type which supports StationWare import/export (see Figure 24.13.10),
* press OK,
* inthe same way add a relay Getting Started Relay 2 to the second terminal.

PowerFactory’s object filter mechanism gives an overview over all devices inside the current project.

G0 QUIFE XARGQ HESABEE | -] @& ¥

Extemsl Grid

Terminal I:l_;_ .
| Edit Cubicle

Edit and Browse Cubicle...

Switch Off

Remove Switch

New Devices ¥ Relay Model ... L\&

Show 4 Fuse ..,

Lise .
MEXS(F2Y

Edit D
b Current Transformer ..

Define ’ Votage Transformer ...
Edit v Combined Inst
Add to ’

ent Transformer ...

Current Measurement ...
1

Terminal(1) Create Textbex for Device Voltage Measurement ...
T Create Texthox for Cubicle PQ Measurement .
Edit Layer... External Measurements ...
Shiftto L v
S Line Drop Compensation ...
Test Boxes 3 Surge Amrester ..

Disconnect Side

Recennect Side

Figure 24.13.9: Cubicle context menu

* Press the icon B (Open Network Model Manager...) in the toolbar and select the class £
(ElmRelay) to filter out all non-relay objects.

All calculation relevant relays (actually there only the two we created above) are displayed in a table
(see Figure 24.13.11).

Link Relays and establish a Connection

Now the PowerFactory relays must get linked to the StationWare relays. To be able to make a connec-
tion:

« Ensure that the DPL Import/Export scripts are saved in the same folder as the relay model. If
mapping tables are used, ensure that the path and the name of the mapping tables is set in the
DPL Import/Export scripts.

+ Mark both relay 5 icons with the mouse.
* Press the right mouse button.

A context menu pops up as shown in Figure 24.13.12,
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» Select the StationWare menu item,

« select the Select Device ID item.

A Log on to StationWare server dialog pops up. Since this is the first time PowerFactory connects to
the StationWare server some connection settings must be entered.

Basic Data Category Distance oK
Current/Voltage Transformer
R s MName Getting Started Relay 1 | Caical
ax./Min
Desiciiption Relay Type || # | o vicestTSABY7SAB 1A World-Region i J—
Application Main Protection ~ Device Mumber |1 : |
Location
Reference |
Busbar = | Grid\Terminal
Branch = | Grid\Line
[ Out of Service
Slot Definition:
Met Elements i)
Rel” Elm™,5ta” IntRef
cT ¥ Combined Instrument Transfor...
VT ¥ Combined Instrument Transfor...
CTi4 ¥ Combined Instrument Transfor...
Measurement Measurement
Measurement Delta  Measurement Delta
Measurement Seq Measurement Seq
Measurement |4 Measurement |4
Measurement Freq  Measurement Freq
Distance Polygonal v Distance Polygonal
Fat 73 I " v
Slot Update

Figure 24.13.10: Relay dialog

+ Enter the Server Endpoint URL of the StationWare server. The URL should have a format similar

to

http(s)://192.168.1.53/psmsws/PSMSService.asmx.

« Enter Username and Password of a valid StationWare user account.

5 Network Model Manager: * EimRelay Expression: isSubRelay=0

@ 2 1 B oo E Fite | None—

— Terminal {24
O Cubicle
—= Switch

+ Network Components

»

%3 All Branch Components
External Grid
T Line
~ Protection Devices
5 Relay Model
3 Relay and Sub-relay

% Commen Time Characteristic

Name

£ Getting Started Relay 1
3 Getting Started Relay 2

Grid

Category

Relay Type
TypRelay ~

75A6 1A World-R...
75A6 1A World-R...

Distance Main Protec...

Distance Main Protec...

Application  Device Number

i
1

3 Directional Relay <

=% Distance Directional

~

Flexible Data  Characteristics

Distributions Basic Data

Current/Voltage Transformer

Ln1

Mazx./Min. Fault Currents

2objectls} of2 1 object(s) selected

Description

Drag & Drop

Figure 24.13.11: Relay display
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5 Network Model Manager: * ElmRelay Expression: isSubRelay=0 - o X
9 y Expi y:
o = = N7 NZNZ
@ ZWE ooE s -None Y Y e 4
— Terminal & Mame In Folder Grid Category Relay Type Application  Device Nu
3 Cubicle x ¥ < v v TypRelay + v
= Suiteh £5 Getting Started Relay 1 Cub_1 Grid Distance 7SAG 1A World-R... Main Protec...
 Network Components > = Cub_1 Grid Distance 7546 1A World-R... Main Protec...
M All Branch Components Edit and Browse Data
[ External Grid Mark in Graphic
T Line |solate (with Earthing)
v Protection Devices Calculate 4
3 Relay Model Mark forward direction
3 Relay and Sub-relay Mark reverse direction
£ Commen Time Characteristic Show Graphic
% Directional Relay Show L
% Distance Directional Find
3 Distance load Encroachment Execute Script
7 Distance Polygon Execute Table Report
% Siemens Starting Settings 4
3 Frequency Measurement StationWare 3 % Import Attributes...
% Frequency B Export Attributes...
Py ul
3 Instantaneous Overcurrent o Import Settings...
% Logic/DIP EY Export Settings.
i Move... B &
5 Logic N Export Calculation Results...
% Measurement
Select Device ID...
% Recloser Define - el e
o o ; Reset Device ID
% Time Overcurrent Addto 3 Connect..
- ¥ D ot
C3 Under-/Overvoitage New (Relay Model) sconne

5 Distance Polarising Unit
v Mezsurements Select as Base to Compare
§F Combined Instrument Transfo... Select Al
~ Types

Output v
O Model Definition il

Spread Sheet Format ~ #

2 Composite Model Frame

@ Current Transformer Type

T Line Type

O Voltage Transformer Type
Vv Protection Device Types < I — e —

5 Common Time Characteristic .. v || ™ | FlexbleDats  Charscteristics  Distributions  BasicData  Current/Voltage Transformer  Max./Min. Fault Currents  Description

Ln2 Jobject(s) of 2 1 object(s) selected  Drag & Drop

Figure 24.13.12: Device context menu

Figure 24.13.21 shows the dialog settings.

" Log on to StationWare server ? x

Service Endpoint |https:ff192.'|58.1.SEIpsmmﬂrs.e’PSMSSENiCE.asmx | I 8] 4 |

Username |Adminis.tratn:|r | Cancel

Password | sane |

Figure 24.13.13: Log on dialog

* Press OK.

The connection procedure may take some seconds. If the server could be accessed and the user could
be authenticated a success message is printed into the output window

Established connection to StationWare server
"https://192.168.1.53/psmsws/PSMSService.asmx’ (version 18.2.6981) as user
"Administrator’

Otherwise an error dialog pops up. Correct the connection settings until the connection is successfully
created. The section 'Description of the Menu and Dialogues’ (Section 24.13.6) explains the connection
options in detail.
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Having established a connection to the server, a browser dialog pops up which displays the location
hierarchy as known from the StationWare HTML interface. The dialog is shown in Figure 24.13.14.

+ Navigate to the Getting Started substation,
« select the Getting Started Relay 1 device,
* press OK.

4 Stationware A
= @) North East
= @ Getting Started Eaneal
Ej Getiing Started Relay 1
) Getting Started Relay 2 Refrech
| @ NE_D1_Site
| @ NE_02_Site

B

e

Figure 24.13.14: Browser dialog

Now the PowerFactory relay is “connected” to the StationWare device.
+ In the same way select Getting Started Relay 2 for the second PowerFactory relay.
Export and Import Settings
Having linked PowerFactory to StationWare devices, the transfer between both systems can be started.

» Mark the relays with the mouse and right-click to get the relay context menu as shown in Fig-
ure 24.13.12.

» Select the Export Settings. .. in the StationWare menu entry.

A ComStationware dialog is shown which allows to specify the export options. See section 'Export and
Import Settings’ in the chapter 24.13.6 for all export options.

+ Select PowerFactory as lifecycle phase,
* press Execute.

After a few seconds the relay settings are transferred to the server, and the output window contains the
message

Exported 2 of 2 device settings successfully

The result can now be observed in the StationWare HTML interface.
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. T Mavigator @, Change Password (g)Help 4 Support Center JF] Logout
StationWare 2018
[l Hierarchy Library | Administration
@ ooy honagement . [l Region: Gria » @ Area: North st + ¥ substation: Getting started » g fcay: Gotting Startea Retay 1
Device [Relay] | " Actions
D 35888 ... Create Settings... [Report] Lifecycle Changes...
: Change Device Type... | Create Settings from Template... | [Report] Sektings Views...
Bene. Cotting Startod Roay. 1 Copy Import Settings... [Report] Simple Device...
Description Deta Compare to Another Device...
Fareten Key Dele | Weport] At Tra.
Device Type T5Ab1_generic
Device Usage
Firmvare
Manufacturer siemens
Library =
Createa 5722019 9:33:59 AW [Administrator]
Last Change 5/2/1019 10:31:47 Al [Administrator]
Additional Attributes
Overal status Settings missing
Compare | Additional Documents | Hotes | Links | Assigned Processes | Assigned Tasks | Audit Trail |
Description ‘ Fore!gr\ | Device fyve‘ Auul!ed ‘7& Enﬁ‘ status |
tlser\tesseCube:GettingStarted. IntPri\Network JModel. IntPrifolder\Network Data. intPrifolder\G 75461 _generic 5/2/2019 10:31: e
Term\Cub,_{ StaCubic'Getting Started Relay 1.FimRelay (exported from FowerFactory) [Administrator] | A wriFactiny

Figure 24.13.15: Device detail page

+ Navigate to the relay detail view of the Getting Started Relay 1 relay (see Fig. 24.13.15)
Observe the new created PF setting. The phase of this setting is PowerFactory.

« Switch to the settings detail page of the new PowerFactory setting (see Fig. 24.13.16).

g Navigator & Change Password (@)Help 4 Support Center ] Logout

StationWare 2018

My StationWare

Hierarchy History | Library | Administration

 etay tanazement > [ egions 6rd » @ Area: lortn East » 9 substation: Gettin started » [J) Aeays Gettng started Aetay 1 » ] sectmes: fr

Settings [PF]

D 39921
Hame PF
Description ‘dbangert.IntUser\lesseCube:

Actions
| compare to Another Device...

| Compare settings Group...
| Eoort...

cran:s status..

iews.
[Report] Simple Setting:

[cpy Settmgs Group Values....
\GettingStarted. IntPrjiNetwork | [p,ewq At Trail...

Maodel.IntPrifalder\Network

\Getting Started Relay 1-ElmRelay
{exported from PowerFactory)

Foreign key
Ouner
Device Type 75A81_generic
Device Usage
Firmuare
Status Powerfactory
Created 5/2/2019 10:31:47 AN [Administrator]
Last Change 5/2/2019 10:31:57 AM [Administrator]
Last Status Change 5/2/2019 10:31:47 Al [Administrator]
Ale [o Masking 10 | Settings Documents | Additional Documents | Motes | Links | Assigned Tasks | Audit Trail
T T s T Vatue T s it e
Device Canfiguration
115 Characteristic of distance zones Quadriateral|25101
126 Backup overcurrent Disabled|7
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Power System Data 1
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Figure 24.13.16: Setting detail page

The setting values should correspond to the relay state in PowerFactory. In the same way the Getting
Started Relay 2 relay has a new PF setting.

Now try the opposite direction and import a setting from StationWare into PowerFactory.

* Modify the PF settings in StationWare by entering some other values.
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* In PowerFactory mark the relays with the mouse and right-click to get the relay context menu as
shown in Figure 24.13.12.

+ Select the Import Settings. . . in the StationWare menu entry.
Again the ComStationware dialog pops up as known from the export.
+ Leave the default settings,
* press Execute.

Again the result of the settings transfer is reflected in the output window:

Imported 2 of 2 device settings successfully
« find EImRelay object parameters changed according to the changes on the StationWare side

All import options are described in detail in the section 24.13.6: Import/Export Options.

24.13.5.2 Import/Export of the Additional Attributes

Additional attributes represent additional information which users may find useful for a location, device
or settings within a device. These are not directly part of a settings record but are user-defined. For
example, a common additional attribute that is useful for a feeder or substation location is the nominal
voltage level in kV. Primary elements such as lines do not posses settings but instead parameters.
Parameters such as length or impedance are then presented by the use of additional attributes.

g Navigator € Change Passviord ()fielp > Support Center ] Logout

StationWare 2018
My StationWare [gl U=l Reports | Scripts | History | Library | Administration “C £

T ey sanagement » [B Regions 6ria » B Area Horth East » (3 Lines NE_L1

Device [Line]
o 36261
Name NE_LY
Description

Foreign Key

Device Type Line

Device Usage
Firmvare
Manufacturer

Library.
Created
Last Change

=]
5/2/2019 10:44:17 Al [Adr
5/2/2019 10:45:09 AN [Adr

“Additional ARFbULES
Overal Status
Terminal i

Terminal j

Length

Laying

Substation i
Substation ]

Settings ok

861
1
Ground
NE_02
NE_03

Setings | Conpare | Adatina bocunerts | ates | i

| rsanedrroceses | Asmmed ks | Ao ||

Rated Voltage

NominatFreguency
PhaseNR
NNt rallines
Resistance R(20°C)
Reaktance X

|Resistance Ro
Reaktance X0
Conductor Material
ax Operational Temperature
Susceptance &
Susceptance B0

MName

Value
400

1

50

3

o

0.023
0.25

02

T
Auminium
0
3.14159
07

unit

Figure 24.13.17: Additional attributes on the 'Device’ page

The following information for additional attributes can be imported/exported:

« Name of the attribute

+ Description

e Unit

Value (Bool, String, Integer, Real, Enumeration, Data Time)

« Type (Attribute, Propagate, Overall Status, Revision Number)
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Import/export of additional attributes also requires that the DPL script be saved in the appropriate place
(see Section 24.13.5). All actions are similar to those described for settings (see Section 24.13.5.1) .

24.13.5.3 Export of the calculation results

Calculation results data exchange is only possible in one direction: from PowerFactory to StationWare.
It is important to know that PowerFactory stores calculation results in attributes of temporary so-called
“calculation objects”.

This data will be exchanged between “calculation objects” and StationWare process objects.
Preparation of StationWare for importing result data

Inside a StationWare project, define the process lifecycle, category and type. This process object
should be configured to be capable of result data storage and presentation (e.g. “ArcFlashLabel Type”

see 24.13.18).

Important: Process lifecycle must posses a phase named “PowerFactory” of type “Planning”.

fg Navigator @, Change Passviord (@)Help 4 Support Center [JE] Logout

StationWare 2018

My StationWare Hierarchy Reports Scripts History Library Administration ject b 19,

9% Administration > ) Process Types

Process Types Actions
Import Process Type...

Name Description
| ArcFashLabet |

| CyclicTestRelay

=7[?!’{;’_5”-'\&_”-‘:3\H_!EIHBIHCE

Figure 24.13.18: Process types page in StationWare

After being defined, the process should be created and have a device assigned to it.

StationWare 2018

My StationWare [RCTUCSWAN Reports | Scripts | History | Library | Administration €

% remy hansgement » [@] Fegion na » O Arem:orth East » 9 St NE_01 e

34628
NE_01_Site

612112018 11:25:40 AM [dbangert]
212712019 10:05:51 AM [dbangert]

Settings ok

Name Type Category Description Foreign Key

=y ArciashLabel Are Flash

Figure 24.13.19: Location page where process is created

Preparing PowerFactory for export of result data

In PowerFactory it is important to have the DPL transfer script created and saved in a proper place
inside the project library folder (see Section 24.13.5). It is necessary to use separate scripts for each
calculation type and for each PowerFactory object class.

Connection of PowerFactory and StationWare
Refer to Section 24.13.5.1.
Export of results

Refer to similar section 24.13.5.1.
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24.13.6 Description of the Menu and Dialogues

This section describes all options and features concerning the StationWare interface.

The Device Context Menu

Almost all functionality can be accessed by the device context menu. Mark one or more objects which

supports the StationWare transfer e.g. E/mRelay

* in the object filter (Figure 24.13.12)

+ in the Data Manager as shown in Figure 24.13.20.

[E] Data Manager - North East\NE_01_Site\NE_0T\L3\Cub._1 ¢

~ [E] Transmission System_en

Marme

EBEQOZUT+BER BB YV B 2@

Type

Out of Service

Object modified

Object modified by

Bl Library L
§ KiiaiModal 5 R.DistCom_NEL4 7546 Communication (8022018135426 DIgSILENT
[ Disgiivs = SR RN ARIADERegion (] WM 144228 dhangert
v [ Network Data ¢ Edit 1 100-500/1 m} 4022019000436 dbangert
Markin Graphi
~ [ NorthEast ATl 4000y O 04022019090427  dbangert
e Isolate (with Earthing)
v O NEM St
e Calculate »
v O neot
ik Mark forward direction
— BB1
Mark reverse direction
— BB2
Show Graphic
—-u
Show 5
-
Find >
v -3
Execute Script
B Cibg Execute Table Report
v = cubl
S Settings 5
R _DistCom_NE_L4
o StationWare iy meo
5 RINEOT-NE.02 :
epo
> CT_NE_O1-NE_02 Cut

Copy Impaort Settings..

Move..

© VI_NE_01-NE_02
B Export Settings.

Export Calculation Results...
— R Delete
- R

—R3

Define Select Device ID.
Edit Reset Device ID
o Addto
= T

- T02

Connect.

Disconnect

New

- T03
— T4
— 5
— To6

Select 25 Base to Compare
Select All

Output v
— 7 Spread Sheet Format
— To8

— 9

- TI0

- v

tn2 4object(s)of4 1 object(s) selected  Diag & Drop

Figure 24.13.20: Device context menu

The StationWare submenu contains the entries as follows:

Import X... opens the ComStationware dialog and sets the device selection according to the
above selected device objects. The ComStationware dialog settings are explained in detail in
Section 24.13.6: The ComStationware Object.

Export X. .. does the same for the export direction.

Select Device ID... starts the Browser dialog (Figure 24.13.24) to link this device to a Station-
Ware device. The dialog is subject of Section 24.13.6 : The Browser dialog.

Reset Device ID resets the device ID.

Connect. .. terminates the current StationWare session if it's already existing. Shows a Log On
dialog. The connection settings are covered by Section 24.13.6. This may be useful when you
are using several StationWare accounts and want to switch between them.

Disconnect terminates the StationWare session
Connection

Similar to the HTML interface the StationWare interface in PowerFactory is session - oriented: when
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a user logs on to the system by specifying a valid StationWare account (username and password) a
new session is created. Only inside such a session StationWare can be used. The account privileges
restrict the application functionality e.g. an administrator account is more powerful than a usual user
account.

® | Log on to StationWare server 7 A
Service Endpoint |https:,",f1 92.168.1.53/ psmsws/P5MS5ervice.asmx | | oK I
Usernarme |Au:|mir1istratu:ur | Cancel
Password |---- |

Figure 24.13.21: Log on dialog

Working with PowerFactory for the first time, the StationWare server is required, and the Logon dialog
is as shown in Figure 24.13.21.

The StationWare connection options are stored in the user settings (Figure 24.13.22). After each
successful logon the user settings are updated.

@ User Settings - Settings\Default\Settings. SetUser™ #
Data/Metwork Model Manager General  Advanced
Wittt Fayoiit Service Endpoint |http;:ff’192‘168.1.SBIpsmswsa'PSMSSar\-'ice‘asmx |
Graphic Windows = Cancel

Username Administrator |
Qutput Window

Functions

Editor

Colours
StationWare
Offline

Parallel Computing

Miscellaneous

Figure 24.13.22: Log on dialog

As mentioned in the Architecture section (Section 24.13.2) StationWare is a client-server application.
The StationWare server component is located on a server machine in the internet. The client component
is the PowerFactory application which is running on a client machine.

The technology PowerFactory and StationWare use to communicate is called web services and is
standardised like many other internet technologies (HTML, HTTP(S)). The server computer (or more
exactly the StationWare service application on the server computer) has a ‘name’ by which it can be
accessed. This 'name’ is called service endpoint and resembles a web page URL:

https://the.server.name/psmsws/PSMSService.asmx
or
https://192.168.1.53/psmsws/PSMSService.asmx

http(s) denotes the protocol, the.server.name is the computer name (or DNS) of the server computer
and psmsws/PSMSService.asmx is the name of the StationWare application.

The connection options are as follows:
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Service Endpoint The Service Endpoint denotes the StationWare server 'name’ as described
above

Username/Password Username and Password have to be valid user account in StationWare. A
StationWare user account has nothing to do with the PowerFactory user account.

The very same StationWare account can be used by two different PowerFactory users. The privileges
of the StationWare account actually restrict the functionality. For device import the user requires read-
access rights. For exporting additionally write-access rights are required.

The Browser Dialog

As mentioned in the Concept description (see Section 24.13.3: Device) the StationWare device ID
is stored as Foreign Key in the e.g. EImRelay object dialog (Description page) as shown in Fig-
ure 24.13.23.

5 Relay Model - Grid\ Terminah Cub_Ti\Getting Started Relay 1 ElmRelay* X

Current/Voltage Transformer —_—
Vear of Construction |0
Max./Min. Fault Currents ’ ' Cancel
o Commissioning Date | 01.01.1570 0%:00:00 v
escription Eebscotid btiifiat i S c
— ontents
Characteristic Name | Data source ‘MAN ‘

Foncignbey: [nEoros |

Additienal Data v |5
Owner v | S

Operator ~[[=

Description

Approval Information

Status Not Approved v

Medified 17.04.2019 10:36:31
Modified by dbangert

Figure 24.13.23: E/mRelay dialog

A more convenient way is to use the Browser dialog shown in Figure 24.13.24. The dialog allows to
browse through the StationWare location hierarchy and select a device. The hierarchy data is cached to
minimise network accesses. Due this caching it's possible that there may exist newly created locations
or devices which are not displayed in the browser dialog. The Refresh button empties the cache and
enforces PowerFactory to re-fetch the correct data from the server.
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The ComStationware Object

In PowerFactory almost everything is an object: relays are E/mRelay objects, users are IntUser objects,
and grids are E/mNet objects, ...

What may be on the first sight confusing is the fact that actions are objects as well: for a short-circuit
calculation a ComShc object is created. The calculation can be performed with several options e.g.
3-Phase, single phase, or 3 Phase to Neutral.

A Stationware A
= & Grid OK
= @ North East
= @ Getting Started Cancel
|Z§ Getting Started Relay 2 Refrech

& @y NE_01_Site
@ @ NE_02_Site
= @y NE_03
@ @ NE_D4_She
G NE_L1
=l NE L2 L

Figure 24.13.24: Browser dialog

You can even specify the fault location. All these calculation options are stored in the ComShc object.
Every action object has an Execute button which starts the action. In fact there is a large number of
parametrised actions like load flow calculation (ComLdf), simulation (ComSim), there is even a ComExit
object that shuts down PowerFactory. All objects which can ‘do’ something have the Com prefix.

Since the StationWare interface is actually ‘doing’ something (it does import data, it does export data) it
is implemented as a ComStationware object.

The ComStationware object is used both for the import and the export. It is located in the project’s study
case according to PowerFactory convention.

By default the study case of a new project contains no ComStationWare object. It is automatically
created when it is first needed, as well as the ComShc object is instantiated at the time when the first
short-circuit calculation is performed.

Import/Export Options
The ComStationware dialog provides import/export options as follows:
Transfer Mode select Import/Export from StationWare as Transfer Mode

Transfer Data select Import/Export Data from StationWare (Attributes, Settings, Results of last
calculation)

Check only Plausibility if the Check only Plausibility flag is enabled the import is only simulated
but not really executed.

Lifecycle Phase/Time stamp A list of available lifecycle phases is shown.
» PowerFactory selects the current setting with PowerFactory phase as source setting.

« If Applied is selected the current Applied setting is transferred. If additionally a Timestamp value
is entered the setting that was applied at this time is transferred which may either be Applied or
Historic.

DIgSILENT PowerFactory 2020, User Manual 431



CHAPTER 24. INTERFACES

The Timestamp format is in ISO format: e.g. 2005-02-28 22:27:16
The time part may be omitted. Then 00:00:00 AM is assumed.
All Devices If All Devices is enabled, all calculation-relevant devices are imported/exported.

Device Selection Unless All Devices is enabled, the Device Selection provides a more subtle
way to specify which devices are to be transferred.

The Device Selection is automatically set if the Device Context Menu mechanism (Section 24.13.6:
The Device Context Menu) is used.

All Settings Groups/Group Index This parameter specifies how multiple settings groups (MSG)
are handled.

The import/export transfer is started by pressing Execute.

24.14 API (Application Programming Interface)

For a detailed description on the API, a reference document is available via the main menu Help —
Additional Packages— Programming Interface (API)
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