SIEMENS PSS SINCAL Platform 18.5

Release Information

Release Information — PSS®SINCAL Platform 18.5
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General Remarks

Licensing

PSS SINCAL 18.5 Platform uses the same license file as the preceding PSS SINCAL 18.0 version. In
order to activate the software, it is only necessary to assign the license file to the new version using
the PSS Tool utility program.

If you need a new license file or have any questions about the licensing, please contact the
PSS SINCAL Platform Support (phone +43 699 12364435, email sincal.support.it@siemens.com).

System Requirements

The following hardware and software requirements include the minimum requirements to operate an
application of the PSS SINCAL Platform 18.5.

Hardware Requirements

PC or Notebook

CPU: x64, >= 2 GHz, MultiCore

RAM: >= 8 GB

Free hard disk space: >= 20 GB

Graphics card: >= 1920 x 1200, True Color

Operating Systems Supported
Windows 8

Windows 10

Windows 11

Windows Server 2008 R2
Windows Server 2012 R2
Windows Server 2016

Windows Server 2019

Database Systems Supported
SQLite 3.x
Microsoft Access

Oracle 9i

Oracle 10g

Oracle 119

Oracle 12c

Oracle 19¢

SQL Server 2008, SQL Server Express 2008

SQL Server 2008 R2, SQL Server Express 2008 R2
SQL Server 2012, SQL Server Express 2012

SQL Server 2014, SQL Server Express 2014

SQL Server 2016, SQL Server Express 2016

SQL Server 2017

SQL Server 2019
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Example Networks

PSS SINCAL

With this product version new example networks are delivered. These illustrate the basic use of the
product functions and can be used to test the various calculation modules.

The following new or extended example networks are available:

Network Description
Example Energization Investigation of electromagnetic transients at energization of lines and cables, transformers
and other grid components in power system operation.
Example TDA Example for automated check for thermal destruction for all lines and transformers in the
network.
Models

Comprehensive descriptions of the models and how they can be used in the various PSS applications
are available in the "Models" manual.

New Models

The following new models are available:

Model Description

PV_WECC.xmac New photovoltaic system (PV) model as defined by WECC in 2021. It has a modular
structure containing the parts REPC_A, REEC_D, REGC_B. It represents the main
properties and controls of balanced infeed from PV systems.

GASTD.xmac Extension of GAST model by a deadband for speed deviation and optional reference for
parameters and limits to #Trate.

HYGOVD.xmac Extension of HYGOV model by a deadband for speed deviation and optional reference for
parameters and limits to #Trate.

IEESGOD.xmac Extension of IEESGO model by a deadband for speed deviation and optional reference for

parameters and limits to #Trate.

Modified Models

The following models have been updated and documented:

Model Description

IEESGO.xmac The model IEESGO represents a simple steam turbine introduced by Siemens PTI and
contains three turbine stages.

The following models have been updated:

Model Description

BESS_WECC.xmac Update of using #Fflag in plant control for active power control. Update of setting Qref in
electrical control for different flag settings.

ESAC1A.xmac Modification of signs in the model of field excitation.
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Removed Models

The following model has been removed:

Release Information

Model

Description

IEESGO.mac

Model is replaced by IEESGO.xmac with the same behavior.
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User Interface

General Improvements

This section presents general improvements in the user interface.

Release Information

Color Setting for Visualizations and Evaluations

The setting of colors for visualizations and evaluations in the user interface have been revised so that
they can now be fully customized by the user. This is to enable the use of colors that correspond to the
corporate identity of the company and, if required, also support accessibility by, for example, being
able to use a color scheme that dispenses with red and green.

In the Options dialog box in category Document the new section Color Scheme (#1) allows the
individual adjustment of the colors. For this purpose, the dialog box Color Scheme (#2) is accessible,
in which all available visualizations with the currently predefined colors are listed.

Optiens - Commeon

[S] Application
Common
Shortcut Keys
User Menus
Macros
Directories
Background Maps
) Database
Database Configuration
Default Standard Databases
Actual Standard Databases
E] Document
Comman
Calculation
Selection
] View
Comman
Defaults
(3 License

Color Scheme ? X
Visualization: Colors:
Commen Document Colors Type Color ™
|l Protection Analysis Selective
Feeder Creation: i i
Hosting Capacity Unwanted operation
DCraate feeder from databag Energy Storage Placement and Siz... Failure to operate
Network Stress Test Mot cleared =
Check OC Settings
Tooltip Settings: Th | Destruction Anal Mot Caleulable
ermal Destruction Analysis Pickup security vial,
Object type: Toaoltip Optlr.nal Branching . Selected protection area
Olnput data Contingency Analysis and Resupply Destruction in route [}
OResuIts Calculation Log Destruction in network
_ Result Compilation : "
(®) Input data and results Determini pF It Locati Main device
etermining Fauft Locations Backup device level 1 | | v
Default Units for Annotation: Set default colors Color: | ] ~
Here you can define the defay
in the network diagram. Cancel Apply

Color Scheme:

Here you can define the colors for the document as

Colors...

well as for the visualizations in the result views,

Cancel

In the displayed figure, the colors for the visualizations of the protection devices in the protection
analysis are shown. These are the colors used in the result view, but also those colors used for
highlighting in the network graphic. The colors can be customized as desired by the user. The color
scheme adjusted in this way is stored in the document, i.e. directly in the network model. This makes
it available to all users working with the network model. Exporting and importing the color scheme with
the Workspace enables a simple transfer of the settings to other network models.

Another new feature is available in the color selection buttons. Document colors are now displayed
here in addition to the selected color palette (#3). These document colors can be customized by the
user in the Color Scheme dialog box.
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Deleting Results

The function for deleting the stored results (internal, external, signals) of the network model is available
at a new location in the user interface. It can now be accessed via the Show Input Data and Results
drop-down button in the toolbar or via the Calculate — Results menu.

Advanced Deletion in the Network Browser

There is a new function for deleting network elements in the network browser. The aim is to make it
easier to delete network elements without graphics. In the network browser it was already possible to
delete single network elements and nodes via the pop-up menu. Beside that, the function Tools —
Check — Check Graphics allowed deleting network elements without graphics. Now there is an
additional functionality that allows to delete all network elements that are assigned to a network
element group.

The function for deleting the network element group is called via the pop-up menu in the network
browser. Then, a message box is displayed where you can select whether only the network element
group with the references to the network elements should be deleted or whether all assigned network
elements should be deleted as well.

PS5 SINCAL X

:] Would you like to delete the network element group?

[] Delete all assigned network elerments.

Slider for Navigation in Results

The selection of results in the user interface has been extended. Now a slider (#1) is available in the
Results toolbar to select the result to be displayed (#2).

. . i|Time Series Results 4931.0?.2020153% V] b

z‘ %, | Connectors v| = | 110kV v| 5| | Basis-Netzbereich v| 2| |

240,0 |25:: |:s:: |3:-:: |32:: |34 |35:: |ss:: |=:-::
cien b T o T oo T b o W e oSS o oo @S oo Do

|- |

The slider has an integrated dynamic tooltip that visualizes which result is selected when it is moved.

] anfojeles g 138[0Jdliu_-u
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This makes it easy to select the result you are looking for, even if there is a large number of results.
When "releasing" the slider, the selected result is displayed in the graphics editor and tabular view.

The function is available for the results of time series and operating point calculations in both electrical
networks and pipe networks.

Display of Results in Result View and Result Browser

In PSS SINCAL there are some calculation modules that can visualize the results both in the result
view and in the result browser. These include the contingency analysis (CA) and optimal branching
(OT) modules. However, since normally it is not desired to work with both visualizations at the same
time, it is now possible to configure which visualization should be opened automatically after the
calculation. The configuration is done via the Options dialog box in the Show Extended Results

section.
Optiens - Commen ? *
[S] Application User Interface  Forms and Views Change Mode
Common -
Shorteut Keys Show Input Data Dialogs:
User Menus j @After graphical placement
Macros O Before calculation
Directories
Background Maps Show Extended Results:
4l Database ® Result view
Database Configuration Result browser
Default standard Databases
Actual Standard Databases Element Data:
&] Document % O lnsert standard data
Comman " @ Inherit data
Caleulation [] Automatically generate device names
Selection
] View Create Metwork Elements:
Commaon . i
Defaults @ Allow connect only to matching nodes/busbars
_— OAIIow connect to all nodes/busbars
|z License
Mode Connection Mode:
@Allow connect only to seperate nodes/busbars w
Cancel

In addition, a button (#2) is available in the toolbar of the result views to open the result browser if
needed.

Example Elel - Base -~ Example Ele1 - Result View x

SER D |C0ntingencyAnaIysis ~

2} Contingency '—‘\no_} Result Browser [£] Metwork Area fZ] Create Report & Export @ Help

Graphics Editor

Advanced Searching in the Graphics Editor

The search function in the graphics editor has been extended by the "Master Resource" criterion. The
search for elements based on the master resource (MRID) is supported for network models generated
by a GIS interface, by the CIM import, or used in connection with the TSDI module. This search based
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on the MRID is still possible via the network browser, the search function in the graphics editor
(CTRL + F) is accessible quickly if necessary.

In the options of the dialog box Find (#1) the search for master resources can now be activated.

Optiens for Find

Search by:

Find

?

'o Options...

Master Resource Mame Type " Select
1D507BE4-6394-4b76-9944-5D6718A... LOB Load Edit
AE16B32A-2042-4f34-3BAF40F94DD5... LO12 Load -
TASEFO01-DEE9-43a9-AF25-41D33950... 134 Infeeder
289DAFC1-8541-4abb-AESF-1C4TEGA... 135 Infeeder
D9EAS23D-E608-4C35-90C5-8585260., Breaker L27 Breaker v

O Mame
O Short name

(®) Master resource

Compare Settings:
(®) Start of field content
() Part of field content
O Exact value [wildcards are supported)

|:| Case sensitive

? X

Cancel

If the Master resource option is enabled, the display in the Find dialog box is changed (#2). Then only
those elements of the network are displayed to which master resources are assigned. For each
element the master resource, the name and the type are displayed.

Advanced Selecting of Network Elements

The selection functions in the graphics editor have been enhanced to support network models with
multiple graphical views. It is now determined in which views the elements to be selected are
represented. For this determination, it is irrelevant whether the views are already open or not. In the
Select in Graphic View dialog box all views are then listed in which the searched element is present.

Select in Graphic View

Available Views:

Base [open]

' View [open]

Metwork Browser X
Topology =
Node -
Synchronous Machine
[=I- Network Feeder
7 134 Blebeomale e
£ 135 Edit...
Asynchro Delete...
Load = —
Converten 1'_:1; Select in Graphic View
Line __;1; Select in Tabular View
[+ Two-Wi
- Two-Wing Check Usage... &7
Connected To Check Graphics...
Selected Flem | >t Nodes.
B 134

Create Elements
Element Nod

o Create Text
Connected El Refill Dialog
£ 134 Expand All
O L2s
EXE Collapse All

[~ Zoom to selection

Cancel

In this dialog box you can choose in which views the searched elements should be selected. If the
views are not already open, they will be opened automatically.

The new function is integrated in all relevant places of the user interface, including the Network
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Browser, the Result Browser, the Message window and the Result Views.

If the previous simplified function for selecting in the main view without dialog box is preferred, the
advanced selection of network elements can also be deactivated. This is available in the Options
dialog box in the document settings under Selection (#1).

Options - Selection ? *
[S] Application Selection General Route Selection

Common

Shorteut Keys General Options for Selection:

User Menus . L
|:| Interactive switching only on breakers

[#1Zoom to selection

Directories . . -
Show dialog box for selecting in graphic view
Background Maps

() Database Exclude for Selection:
Database Configuration
Default Standard Databases

Macros

Select objects which will be excluded in interactive selection.

Actual standard Databases Network Elements 2
E] Document [] substation

Common [] coupling Data

Calculation [] Node

Selection [] Busbar

In addition, a simple but practical additional function is available when selecting. If the Shift key is
pressed when calling the function via the pop-up menu, the functionality is reversed. l.e. if the option
is active, the dialog box is not displayed, if it is not active, the dialog box is displayed.

Graphic Objects with Links to Network Data

A new function is available in the graphics editor that allows all graphic objects to be linked to network
data. Once such a link has been defined, the network data can be displayed by double-clicking in the
graphics editor.

To define the link, the graphic object is selected in the graphics editor (#1) and the pop-up menu is
opened. In the pop-up menu, the Edit link function (#2) is then selected. This opens the Edit Link
dialog box, in which the desired network data (#3) can be assigned.

Edit Link ? X

4

=} o 53| Copy Strg+C
168h PV
Delete

Network Zone -
Node

Network Feeder

Load

i Open Diagram...

Update Diagram
X Line
A Change Diagram... Two-Winding Transformer

Shunt RLC Circuit

- G- - - - -

Edit linked position...

noo oo sne anoo 120 = _ Converter
oz 22 Jan Edit link... N N
R o = Operating Points/Profiles
= - Edit linked data... 168h: Load Generic

168h: Load Genericll

Shape »
168h: PV Week
v

45 Format. o 16Ah: PV Week I

If network data is assigned, it will be displayed when you double-click the graphic object. In the example
shown, profile data has been assigned. Therefore, the dialog box for editing operating points/profiles
is opened here and the assigned data is selected.
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Operating Peints/Profiles ? b3
[ | ERxEH
{none) X
. . 168h: Load Generic
Latency time: 1680 Load Geneic i
asan:wwwc
0.02 sec 168h: PV Week I 0s
8760h: Wind .
P =814 MW :
COS(p = _1 ’00 =] . o F- 40 0 80 100 120 140 180
1 — = flpu]
I/lb = 80,30 % A 4 AEaY
PV_Control \ Cancel
- [ \'\ 7 =)
uz A /
+ A T
=] o =} =]

This new function also allows separate consideration of model levels for equipment, control and
communication systems. In this way, the additional levels for control and communication signals can
be superimposed or subimposed on the power level and set off against it in color. The connection to
the input data and models behind it is given by the link.

New Graphic Element Container

A new graphic element container is available in graphic views, whose primary task is to reduce the
displayed information radically in order to create more clarity in the network graphic.

The following figure shows a network section in which the feeders consist of many joints and
lines/cables as well as distribution stations in between. The display of the input data and results for the
many elements is not readable for the user any more due to the overlaps (if the font size is not to be
reduced even further).

The two outer purple feeders are modeled as graphic element containers and contain all graphic line
elements of the feeder. The two inner orange feeders do not. The representation with the graphical
element container provides a clearer and more structured representation but still allows to visualize all
essential information (e.g. the power consumption and voltage at the substations).

A
783,20 kW 783,36 kKW
138,27 kvar 138,27 kvar
101,28 % 606,34 KW
0.70° @ Y 110,69 Kvarl (A7), o
-135,26 KW 612 N AL/ 612,97 KW 6083 PEVWL géﬁﬁs’g’;umf} -251.06 kW
11,30 kvar 1324 LLZB,Z 41 kvar 114D kvar i%%)&\&i’r -12,21 kvar
10 * ‘ -6083 28R 55
-070° -11mERKvar
612,97 kW —603,22 iW
-132,41 kvar -183,64 kvar
7
101,18 %
-072°
10126% 10127 % LO4
070° -070° -81,72 kW
-26,86 kvar
Loz
-131,42 kW
-43,20 kvar
101,16 %
-072°
LO3
-59,38 kW
-19.52 kvar
3,82 kwW
1,25 kvar 109,68 kW
101,26 % 36,05 kvar
0.70° 101,16 %
Lo12 072
-3,82 KW LO9
-1,25 kvar -109,68 kW

-36,05 kvar

Any network elements can be assigned to a graphical element container. The representation of the
assigned network elements is then automatically done in a reduced "black box" representation. l.e. the
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boundary elements of the element container are determined by a topological network analysis. At all
boundary elements the labels and element symbols are displayed. At all other elements (within the
graphical element container) the annotation text is suppressed. Thus, only the input and output of the
element container is visualized.

The graphic element container can be created directly in the network graphic. To do this, the desired
network elements are selected in the graphics editor and the Create Graphic Element Container
function is called up via the pop-up menu. The graphical element container is then created. It can then
be edited in the Network Browser afterwards. Existing element containers can be deleted here, and
the later addition and removal of network elements is possible. Selecting in the graphics editor is also
possible. In addition, the network elements enclosed by a graphical element container can also be
visualized with an evaluation in the network graphic.

MNetwork Browser x

Graphic Element Container -

Mame Color
142, 119, 120, ...
143, L18, L21, ...
L51, 123, 132, ...
L26, L40, L54, ...

Assigned Metwaork Elements:

| Add Selection

MName Element Type sel. "™

L6 Line
140 Line
T 154 Line
155 Line
157 Line
T L64 Line v

Evaluation:
@No Evaluation
() Evaluation

Evaluation...

The new element container thus reduces the scope of information shown in the graphic view without
losing flexibility in editing the network model or reducing the model. It is also possible to quickly switch
the view style between the underlying complete network model representation (all information shown)
to the style with the graphical element containers. For this purpose, the Show Element Containers
option is available in the properties of the view.

New Visualization for Shutdown Elements

A new function is available in the graphics editor to explicitly visualize shutdown network elements. In
the Format View dialog box, it is now possible to visualize the Shutdown elements (#1) analogous to
the Future elements and Elements out of service.

In order to determine whether a network element is available, the View Date from the calculation
settings is used. Here it is checked whether the network elements have a defined shutdown that lies
before the view date. If this is the case, the network element is either colored with the set color and
line type (e.g. dashed) or completely hidden.
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Format View ? *
View  Selection Lines and Routes

Display Settings:

Options...

Background color:

Extended Visibility of Network Elements:

oshutdown Elements: Colorize e l:lv

Future Elements: Mormal ~

Elements out of service: | Mormal ~

551
Element Symbaols:

. Library: Standard (IEC) ~
Ty Name = NKBA <
=10 | Symbol factor: 20 -
) Onouwre ; Add symbol factor: w0 2

Cancel Apply

In this context, it is also new that as part of the textual representation of the input data of the network
elements, the establishment and shutdown date can now also be shown in the view.

New Selection for Evaluations and Filters

The integration of the evaluation and filter functions into the user interface has been simplified. As
before, the functions are directly available via the toolbar integrated in the graphics editor (#1), but
there is now also a selection field that shows the respective selected visualization function.

Example Ele1 - Base x
g ~ ¢4 - Hf -

||||||||||||||||1"|:|:|||||||||||||||||1|5|:|:|||||||||||||||||1::|:|:|||||||||||||||||i:5|:|:||||||||||||||||

| §' - | Operating State v| = | Standard v

.i-A

Standard v|

350,

Ll
——
-

New evaluation for Result Scope Settings

For electrical networks and pipe networks the new evaluation Scope of Results is available, which
can be used to visualize the status of the result storage for nodes and network elements. It indicates
the set options for nodes, terminals and elements which determine whether their results are stored
internally or externally and if the recording of signals is activated.

Enhancements for Heat-Map

With the heat map, a selectable parameter can be graphically visualized in an area in the graphics
editor by coloring - or more precisely by a color gradient. This color gradient in the visualization area
is determined by interpolation between those points for which values of the parameter are available.

A temporary background image (PIC file) is created for the visualization, which is displayed as an
additional graphic layer (subordinate) in the network graphic. This can be parameterized (and optionally
also permanently saved) via the dialog box Background Images. The settings made here were
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previously lost when the heat map was updated. The settings made in the dialog box are now also kept
when the heat map is updated.

A new visualization for the power flow results in electrical networks is also available. Now the voltage
angle at the nodes (angle to the slack voltage) can also be visualized as heat map. This enables the
user to visually evaluate the voltage angle as an indication of the power distribution occurring in the

network to better analyze transfer flows and their root causes, for example.

Background Maps with Google Maps

PSS SINCAL offers the possibility to display maps from the Internet in the background of geographic
views. Maps in Open Street Map Tile format can be used here.

The following free and commercial map providers were already available:

e MapBox

e Cloudmade

e Bing

e OpenStreetMap

e Generische OSM Provider

In addition to these map providers, Google Maps is now also supported. The use of Google Maps is
not free of charge, i.e. the authorization to use this service must be purchased from Google. Google
Maps is configured in the same way as all other map providers, in the Options dialog box under
Background Maps. Here, only the web address of the map service and the API key for use are stored.

Options - Background Maps

[S] Application
Commaon
Shorteut Keys
User Menus
Macros
Directories
Background Maps
4 Database
Database Configuration
Default standard Databases
Actual standard Databases
E] Document
Commaon
Calculation
Selection
T View
Comman
Defaults
2] License

Background Maps

Google Maps -

Server URL:
APl key:
Style:

Tiles Cache:

Fath:

?

| https://maps.googleapis.com/maps/api/staticmap?

[pocoo]

Roadmap ~

Test

DTemp'Tiles

Clear Cache...

Cancel

*

The following images show a diagram section in a gas network model from the map service MapBox
(left) and from Google Maps (right). As can be seen in the image, the quality of the background maps
is equivalent in each case, but with Google Maps the Google logo is always present in the tiles.
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" Example Gas - View1 - Geo x | 52
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Improved Management of Views

In PSS SINCAL, any number of different graphic views of a network model can be created and
managed, each with a completely individual graphic. This means, for example, that a network can be
represented both in a geographic view and in one (or more) schematic views. The management is
done via the Views dialog box, which can be opened via the menu View or via the pop-up menu of a

network view.
Views ? *
[ Fitter | Open
o et e
: ..... 4, Total
E|,E| View2 - Schema
&, Total-View2
Standard
|

The network model may contain any number of additional views. One of them is the standard view.
While the additional views can be opened and closed by the user as needed, this is not possible with
the standard view. The standard view is always loaded when the network model is opened. Closing
the standard view causes the network and all additional views to be closed. The standard view of the
network model is set by activating the Standard option.

For better identification of the views, the standard view is now colored with a differently colored symbol
than the additional views in the dialog box and also in the user interface.

Another new function is the reordering of views in the dialog box. To do this, a view is selected and the
position of the view can then be reordered with Shift-CursorUp or Shift-CursorDown.
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Diagrams

Advanced Background Colors in Diagrams

The diagrams have been extended so that a display with a dark page background is also possible
here, analogous to the graphics editor.

For the diagrams, the invert mode (#1) can now be activated via the Properties window. In addition,
the colors for diagram background, interval interlacing, grid lines and axes can now be configured.

E Losses [kWh] Accumulated Loss Energy Properis x

2l v-[  Je@
=l View Options ~
Decimal digits 3
7 Pend
Color 1l ooooze
Grid line color I 333353
Interval interlacing ... . 1alade
Axis line color @ Transparent
Invert Mode Yes
Show Page Yes
80 Center P?ge Yes
Metwork graphic
Mode Symbol Use type of node
60 B Terminal Distances ... 123

Length of Branch El... 80
1 Color Mode Diagram color
40 . Apply Line Style Yes
Mot considered color I:‘ c0cDcd
Symbol Library Standard (IEC)
20 Global Symbol Size 20
Page
0 Tim
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00
05.Mai 05.Mai 06.Mai e} Project | @ Catalo... | 23 Proper... | [#¥ Signal ...

— Case 1 — Case 2 Case 3 Case 4 Case 5 Case 6

Advanced Format Diagram Dialog Box

The dialog box Format Diagram can now be scaled as desired. This also allows signals to be displayed
more clearly in the longer names.

Display of Additional Information in Diagrams

A signal is typically described as a series of x/y value pairs, where the function y(x) is visualized in the
diagram. Now, additional associated information can also be assigned to the signal, i.e. i(x), which can
also be visualized.

Assigning the signal information is done with the Edit Signal dialog box. The new tab Signal Info is
available here. In this tab, any related signal can be assigned as information.

Edit Signal ? %
Signal ¥ Signal ¥ Signal Info
Signal Definition:

Info value: Active Power [Consumption) [MW] e

Signal Values:

Formula: |:|
Unit:

This information assigned to the signal can be displayed with the signal label or in tooltips when
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showing data points. The following figure shows the time history of the active power losses in a network
area. The consumption in the network area has also been assigned to the signal as information. This
information can be displayed for each time of the signal (#1). For this purpose, the new &[Vall] token
(#2) is available at the signal label, with which the associated information value can be output.

Losses
0,35 -
Format Diagram ? *
General Axes signals Objects
0,3
Time: 02:09 A signal Label 11 Info:
Losses: 0,226
025 Consumption: 9,451 Signal: Active Powel ~ || None s
Pasition: 02.01.2019 02:0¢
—l——,_’_l—'_—

Text: Time: &[ValX]
Losses: &[Val¥]
0,2 Consumption: &[Vall]

Format:

0,15 Color: B | [~
Style: —_—
Width: 1,0
0,14
0,05 + Add... Delete
Cancel Apply
0 . . . . . . . . . . . . . . . . r . r . r . r
22:00 00:00 02:00 04:00 06:00 0&:00 10:00 12:00 14:00 16:00 15:00 20:00 22:00

02.Jan 02.Jan

—— Acftive Power (Loszes) [MW]

Especially for characteristics diagrams, users can now easily determine the main dimensions in time
or frequency to better understand the trajectories of the signals.

Interactive Positioning of Labels in the Diagram

The names of the signals from the legend can optionally also be displayed directly as labels in the
diagram. Here, the labels can be displayed at the beginning of the signal, at the end of the signal or at
any position. Until now, positioning was only possible by entering the X and Y values in the Format
dialog box. Now, however, the labels can also be placed interactively in the diagram using the mouse.

Display of Point Clouds

In the diagrams the new visualization style Data Points is available. This allows signals to be displayed
with selectable data point symbols. This display format is helpful if the signal values are to be visualized
on two separate axes, each with the signal value as a scale, rather than the plot over time of two
signals. Typical applications for this new functionality can be the visualization of measured values of a
protection device or a PQ feeder measurement as point clouds. If deactivating the line representation
of a signal, the interpolation between the data points used is not shown any more and user may only
address the actual data by the data points.

The following figure shows the R/X tripping areas of the different zones of a distance protection device.
The diagram additionally visualizes the impedances (R/X) of various fault cases registered in the
protection device in the field from a CSV file in the form of data points.

The new display form can be activated individually for each signal in the diagram in the Format
Diagram dialog box. For this purpose, the Show data point option is activated, and the desired symbol
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Tabular View

S1F4DIST
. 10 . .
Format Diagram ? * . . * .
. L= 3
: . . .
General Axes Signals  Objects .
& . .
-_— Info:
= 51_F4_DIST - DI, 1st Zo... Min. Ma, e
= 51_F4_DIST -DI, 2nd Z... Yovalues: .
= 51_F4_DIST - DI, 3rd Zo...
— 51_F4 DIST - DI, 15t Zo... Tvalues:
L]
= 51_F4_DIST -DI, 2nd Z... Format: .
=== [, 3rd Zone, Tripping ...
Dshowline
[ calor: || Transpa...
[ style:
width: 1,5
[ show data point | Circle v lII
Description: M
T T 1
Dshowinlegend 2 1 10
Edit... Delete [15how label Options... o
L] o *
Cancel Apply o ' 2] .
L] ]
.
. 1]
.
-
L] .

In the tabular view, the Fill Selection function is available to facilitate copying data in a column:

e Filli

ng data

The function transfers the value of the focused cell to all selected cells in the column. Until now, the
selected cells had to be present as a contiguous block. This has now been changed so that all cells of
the column can be selected in any form.
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Electrical Networks

General Improvements

Revision of the Input of the Element Controllers

Release Information

The input of the taps and, if available, the additional controllers have been further aligned for all network
elements. Already in the previous version, the controller data of the two-winding transformer were
revised to make the definition of the complex parameters easier and clearer. In this product version,
the controller data of the remaining network elements, such as the three-winding transformer, shunt
reactor and shunt capacitor, have also been adapted to the new concept.

The biggest changes have been made to the three-winding transformer, as this also has the most
complex tap and controller data section. Here, the tap changer data, the operating state (set or start
value in the power flow calculation) and then the parameterization of the (optional) control are now also
clearly separated from each other.

Three-Winding Transformer

Basic Data Element Data Additional Data Controller  protection

Transformer Tap Data

Tap Data

Individual Taps

Min, Tap Position
Main Tap Position
Max, Tap Position
Add. Voltage Angle
Add, Voltage per TP
Phase Shift per TP

SC Vaoltage (Min. TF)
SC Voltage [Max TF)
Dep. SC Vaolt. (Min. TR}
Dep. SCVolt, (Max. TF)

Operating Point

Set Tap Paosition

Time Series

Operating Points

Control

Function
Controlled Conductor

Tap Position Adjustment

Leading Element

Controlled Node

[Equidistant v| | Hone v| | Mone v|
b | [none) b | [noneg) k| (noneg)
ol -10,0 pl2 0,0 pl3 0,0
pmi 0,0 pm2 0,0 pm3 0,0
pul 10,0 pu 0,0 pu3 0,0
al 0,0 : a2 0,0 a3 0,0
vtap1 1,0 % 0,0 % vtap3 0,0 %
@l 0,0 0,0 : @3 0,0
vscll2 0.0 % 0.0 %o vscl31 0,0 %
vscul2 0.0 % 0.0 %o cu3l 0,0 %
dvsel31 0,0 % 0,0 % 23 0,0 %
dvscu3l 0.0 % 0,0 %o dvscu23 0,0 %
p1 5.0 p2 0,0 p3 0,0
» | [none) B ¥ | [none) ¥ | [none)
3 ¥ | [none) k| [none]
Fixed Fixed
@ L123N L123N
@ Global setting Global setting
[none) 3 [none) [none) 3
[nane) 3 [none) [none) 3
Cancel

L

Extended Display of Customer Data in the Screen Form

For Loads with the Load Type = Customer load, the display of the assigned customer data in the
data screen form has been improved. The customer data is displayed larger, and it is also visualized
which input data is stored for the different customers.
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Load ? *
BasicData Element Data Additional Data System Data Dynamics
Mode Mode 21 L 23 ~
Element Mame Load_23
Netwark Level 04KV (0,4 K ok
(0.4 k) [Jequivalent Load
Load Type Customer load w [J out of service
Customer Data
Cust, Mo. Industry PF Type
#35102 EP and EC: EP = 4000,00 kWh; EC = 0,00 kvarh
#55103 EP and EC: EP = 3300,00 kWh; EC = 0,00 kvarh
#5514 EP and EC:: EP = 5100,00 kWh; EC = 0,00 kvarh
Cancel

Improvements when using Instrument Transformers

The assignment of ground current transformers for protection devices has been simplified. The terminal
that was also used for the phase current transformer is now automatically preselected.

Another new feature is that the "Name" attribute for the instrument transformers has been extended
from 16 to 50 characters. This makes it possible to use longer names to identify the instrument
transformers.

Simplified Parameterization of the BOSL Models

The parameterization of BOSL models that require a definition of remote nodes and remote network
elements has been simplified. If the remote elements are not explicitly defined here in PSS SINCAL,
the network element to which the BOSL model is assigned to is now automatically used. For the empty
remote nodes, the node from the first terminal of the network element is automatically assigned. By
this, user does not have to care about definition of measurement nodes.

Advanced Line Modeling

Both the Line and the Line Segments were extensively revised to meet the current requirements of
increasingly detailed network modeling.

The purpose of the line segments is to keep the network model as simple as possible for electrical
calculations and to reduce the model order at the points where this is possible (model order reduction),
because not all results are relevant for the analysis of the overall system. This strategy can already be
used, directly during the model import (e.g. via a GIS interface), for example.

Several lines can be combined into a single representative combined line. For this purpose, the original
lines are described by individual line segments, but their parameters are assigned to a new
representative line, i.e. a new line element. The relevant electric parameters to determine the line
impedance such as length, resistance, reactance etc. of the line segments are used to calculate the
equivalent values of the combined line. The additional data of the combined line are selected from the
segments in such a way that it has the same electrical properties (or the minimal value to represent
the worst case) of all assigned line segments.
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In order to be able to save all essential data for the line segment (as before for a line/cable), the line
segment model has been extended. Now, the same attributes are available as for the line and a
standard type can be selected to define all parameters of the segment based on a local or global
standard type. The Data — Standard Types — Update Standard Types in Use function has also been
extended. The function now also considers the line segments and updates the data here according to
the assigned standard types.

The management of line segments in the Line dialogue has been redesigned. The new Line
Segments (#1) type is now available for the Line Type.

Line ? *

Basic Data  Element Data Additional Data Line Segments

Start Node Node1 3R] L1123 ~
End Mode Node2 Lo
Element Name Linel
Metwork Level M5 (10 kV) ok
Standard Type inone) r |:| Qut of service
Operating State

oune Type @I Cross Section q 0,0 mm?
Wave Resistance Equation Mo ~ Conductar Infa l:l
Length ! 4438384 km Temp. Coefficient a 00| 1/C
Mo, of Parallel Systems 4] 1,0 1 Cable Location
Reduction Factor f 1,0 1

Resistance r Chm/km
Reactance X 0 |Chm/km Zero-Phase Sequence
Capacitance [ 721,8878| nF/km
Losses to Ground va Wikm Zero/Pos, Resistance rd/r1 0,0 pu
Rated Frequency fn Hz Zero/Pos. Reactance w041 0,0 pu
Rated Voltage kV Zero Seq. Capacitance [ 0,0 | nF/km
Thermal Limit Current kA Cross Section ql 00 mm
Element Loading w Ground Return Mo
Ref. 5C Current (15) kA
Temp. at End of 5C C

Cancel

If the line segments option is selected, all values which are now depending on the containing segments
are blocked.

The use of line segments does not change the processing of the line data in the calculation. The line
data defined in the Basic Data tab are always used here. |.e. here the functionality corresponds to that
with use of standard types, only the data of the line are determined on the basis the above formulas
from the assigned line segments.

To make it easier to use the line segments, they are now available directly in a separate tab of the Line
screen form.
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Line ?
Basic Data Element Data Additional Data Line Segments
Line Segments
LR
MName Type Name  Line Type MNr | r x Q
0320 - 26024... NAKBA Cable 1 0.3 0,13 0,09 £
0320 - 35477... NAKBA Cable 2 0,1 0,13 0,09 £
0320 - 35477... NAKBA Cable 3 0,0 0,13 0,09 £
0320 - 26084... NKBA Cable 4 0,2 0,15 0,10 £
0320 - 25940... NAKBA Cable 5 0,0 0,13 0,09 £
0320 - 36722... NKBA Cable 6 0,2 0,15 0,10 £
0320 - 50807... NAZK5(F)2Y  Cable 7 0,0 0,13 011 4
0320 - 36720... NA2XS(F)2Y  Cable 8 0,1 0,13 011 4
0320 - 35477... NKBA Cable 9 0,3 0,15 0,10 £
0320 - 35477... NKBA Cable 10 0,0 0,15 0,10 £
0320 - 41062... NKBA Cable 1 0,0 0,15 0,10 £
0320 - 41062... NKBA Cable 12 0,0 0,15 0,10 £
0320 - 25930... NKBA Cable 13 0,1 0,15 0,10 £
0320 - 25043... NKBA Cable 14 0,0 0,12 0,09 £
0320 - 25043... NKBA Cable 13 0,6 0,15 0,10 £
0320 - 26027... NAKBA Cable 16 0,0 0,13 0,09 £
0320 - 26026... NKBA Cable 17 0,2 0,15 0,10 £
0320 - 26003... NAKBA Cable 12 0,0 0,13 0,09 £
0320 - 35472... NKBA Cable 19 0.4 0,15 0,10 fy
£ >
OK Cancel

Release Information

In the new tab, line segments can be added, removed and changed. Clicking the Update button

updates the line data with the data determined from the line segments.

The attributes of the line are determined based on the listed line segments as follows:

1=

_ZexD
r= 5

1
fn=2fni

i=1
V, = minl},
b, Ve
a Zl
Ith:minlth
115=mil’1115
g = mingq
_Z(axD
a= 5
Xo Ro

—,— — Conversion to ry and x,
X1 Ry

T xD
TR

lipy = min Iy,

_T(exD
‘T

lipy = min Iy,

lipz = min Iy
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_ Yo XD _ Y(xo XD _ Y(co XD
To = Zl Xo = Zl Co = Zl
qo = mingq

In addition, the following applies to overhead lines:

d = mind d, = mind, Vinax = min V4,

For easy visualization of the different line types (overhead line, cable, connector, line segment) the
corresponding evaluation has been extended.

The Excel import has also been extended. Now lines with their line segments can be imported.

Power Flow (PF)

Simplified Calculation Settings

The calculation settings for power flow calculation have been aligned further to reduce complexity. In
the tab Power Flow now only those parameters are available, which are needed for the basic control
of the power flow algorithms.

Common
Metwork Model
Extended Settings

Power Flow  Extended PF Modules

Calculation Settings ? *

Controlling Elements
[ Activate Transformer Tap Changer

[~] Activate Shunt Tap Changer
[ Activate Generator Controlling

) Power Flow Procedure [ Admittance matrix ~|  [Fiat start galy v
Calculation
Power Flow Convergence Contraol | Default V|
Short Circuit Extended Calculations | Maone v|
Fuse Dimensioning
Protection Coordination Enable Controllers Yes -
Results Controller Adjustment Discrete -
Results
Max. Mumber of Iterations 200 Island Operation Mo -
Voltage Limit Load Reduction 80,0 % PF Speed Factor 1,0 1
Power Accuracy 1,0 % Min. Power Accuracy 0,001 | MVA
Mesh Accuracy 0,01 % Mode Accuracy 0,01 %

Controlling Power Flow Algorithm
I:‘Acti\rate Area Interchange

|:|Acti\rate Redistribute Power
[] Activate Shedding

Cancel

The limit values for voltages and utilizations are now available under Results and are only used to
evaluate the result of the power flow calculation (influencing the states for exceeding limit values in the
node and branch results). In those modules where the global limit values were previously used as
calculation settings, they can now be specified directly in the individual control dialog boxes of the
calculation modules. These applies for the modules Optimal Branching, Contingency Analysis,
Transformer Tap Detection, Resupply and Capacitor Placement.

The global option for Imnpedance Load Conversion has been removed. This was previously available
to allow calculation in incorrectly modeled non-convergent network models. With this option, all loads
were automatically modeled with the load behavior of a constant impedance. That means the power
consumption of the loads was determined based on the node voltage. This is nonrealistic to be applied
to all loads in the network model, therefore this load behavior must now be activated individually for
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load elements (or for several or all via the available functions of the user interface or tabular view) if
desired by the user.

Voltage Limits for Supply Sources

The voltages specified for supply sources in the Limits tab (#1) are now also considered within power
flow in the control algorithms. The prerequisite for this is that the Limitation Control Value option (#2)
is activated:

e Yes: The control value is limited and the result of the power flow calculation is within the limits.

e No: The control value is not limited and the result of the power flow calculation can be outside
the limits.

Synchronous Machine ? X

Basic Data Element Data Additional Data System Data Limits  Controller Protection

Limiting Values
Limits v v
Voltage Lower Limit vll 93,0 %
Voltage Upper Limit wul 103,0 %

Active Power Lower Limit  Pmin 0,0 MW

'ower Upper Limit Pmax 0,0 MW

'ower Lower Limit Omin 0,0 MNvar
'ower Upper Limit Omax 0,0 Mwar
Limit Power Factor cosgpl 0,85 1

Power Limit » | (none)

Limit Violation Check Warning w
q Limitation Control Value Yes -

Advanced Checks for Controller Settings

New checks have been provided for the controller settings for network feeder, power unit, synchronous
machine, converter, two-winding and three-winding transformer. Now, warning or error messages are
written if inadmissible combinations of controllers and power flow type are specified here, for example
the combination of superimposed control with other individual controls on the network element.

New Status for Breaker Results

Similar to the branch results of the network elements, a status attribute is now also available for the
breaker result. This status indicates whether a limit violation has occurred for the breaker. The status
can be displayed in the tabular view and also in the annotation in the network graphic view.
Visualization by coloring the breakers in the network graphic using filters and evaluation is of course
also possible.

External Results Database

The simulation of large network models for many scenarios, operating or time points generates large
amounts of result data for the later analysis. To ensure that such result data can also be processed
and evaluated in a meaningful way, PSS SINCAL offers a wide range of options for configuring the
scope of results, which should be stored in the network database (internal) or the result databases
(external). The individual identification of nodes and network elements for result storage is particularly
efficient here:

Observation Results Ma w
Results | Internal; External; Signals v|
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For external result databases, a simplified structure of the result tables is used. Connection results
(node + terminal) are stored here. Previously, both the nodes and the terminals of the network elements
had to be identified for results storage in the external results databases. This has been changed to
improve manageability. Now, it is sufficient if the identification is done at the terminal of the network
element.

The external result databases are designed in such a way that they can be used as efficiently as
possible, and the storage of large result sets is also possible with them. Therefore, the result structures
in this database are kept very compact. Only a few attributes are available: Node voltages and voltage
angles, powers at the terminal, current and utilization.

To increase the flexibility of the external result databases, additional result attributes from the node
and branch result tables of the power flow calculation can now be added here individually. The
configuration is done by means of extended calculation settings (#1):

Calculation Settings ? *
Common Extended Settings
Metwaork Model
Extended Settings Name Value New...
Calculation Metomac Edit...
Power Flow BusBreaker QN
Short Circuit Charts Delete
Dynamics DisableDE  OFF
Results DisableLP OFF Defaults
Results Extern.LFBranchResult
o fExt LFModeResult.Loading Impart...
Floss LFEranchResult.Pl
Closs LFBranchResult.Ql Export..

In the example shown, three additional attributes are added to the LFBranchResult table:

e fExt — Factor of extended calculation from power flow node results
e Ploss — Active power losses from the power flow branch results
e Qloss — Reactive power losses from the power flow branch results

LFBranchResult is
result values:

When providing the results in the external result database, the result table
automatically extended with the additional attributes and these are filled with the

Example TSDI.~ Example TSDI - Tabular View -
O &Pt ~[F7RELT: P> 1000/25133 | b
= Input Data VAR Qv Iflbp TExt

J Results
|81 Database Queries
v ({7 External Databases
v [ LF (Base Variant)
O Database
& Metwork Topology Information
Power Flow Branch Results
Power Flow Accuracy Results

1 Power Flow Area Results
> Power Flow Network Level Results

B R I

[

92,679
100,488
100,488
100,488
100,488
100,488
100,000
100,000
103,636
101,377

r

|
[k4]

[

P
MW]

Q
[Mvar]

U}

Pl
[Mw]

a
[Mvar]

Revised Power Flow Result Screen Forms

The result screen form for the Power Balance of the power flow calculation has been improved. The
objective was to visualize more clearly which injections and demands in the network were modeled,
which losses occur and which power is required to produce the balance. Therefore, the data screen
form is now divided into three areas:

e Injection/Demand
e Losses

e Balance
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Power Flow Power Balance Results (Result) 7 e

Common Results Power Balance [Result) Costs and Violations
Accuracy Results
Power Balance (Input)

Powver Balance [Result] Result Type Time Series
Tap Position Results Fhase 1123

Subnetwork Results
Metwork Level Results

Metwork Area Results Date | Do. 30.07.2020

Time t 1,000 h

Active Power Injection/Demand Reactive Power Injection/Demand

Supply Sources Pgen 5232 | MW Supply Sources Qgen -0,233 | Mwvar
Loads Pload 43,068 | MW Loads Qload 4,574 | Mvar
Active Power Losses Reactive Power Consumption

Lines Plline 0,505 | MW Lines Qline 2,019 | Mvar
Transformers Pltrans 0,957 | MW Transformers Qitrans 7.599 | Nvar
Reactors Plre 0,000 | MW Reactors Qre 0,000 | Nvar
Capatcitors Plcap 0,000 | MW Capacitors Qeap 0,000 | Nvar
Compensators Plcom 0,000 | MW Compensators Qcom 0,000 | Nwvar
Leakage Losses Pl 0,000 | MW Charging Power Qchg 0,000 | Mvar
Iron Losses Plfe 0,025 | MW Maagnetizing Power COfe 0,585 | MNvar

Total Ptot MW Total Ctot Mvar

Active Power Balance Reactive Power Balance

Slacks Pslack 44320 [ MW Slacks Qslack 15,280 | Mvar

Cancel

Time Series Calculation (LP)

Changed Calculation Settings

The parameters for controlling the calculation module have been revised. The setting of the results to
be generated and saved is now available directly in the control settings for the time series calculation

Calculation Settings ? *
Common Power Flow Extended PF Modules
Metwork Maodel
etwor ode Metwork Development and Economic Efficiency Time Series
Extended Settings
Calculation Start Date [none) v Start Time ts 00| h
Power Flow End Date [none} Duration tlc 167,75 h
Short Circuit Load Data Date (none) Time Step dt 0,25 h
Dynamics Establishment Date [none)
Results Time Series Results
Results Economic Efficiency in Metwork Development GComplete results set -
- | —

Here, a distinction is made between complete results for all calculated points in time or a single worst
case result:

e Complete results set: All time points are calculated and the results of all time points are made
available.

e Worst Case: All time points are calculated, but only one result with the worst case is provided.
The criterion for the worst case of network elements is their maximum load.
The criterion for the worst case of the nodes can be:
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o Node Vmin; Minimum reference node voltage
o Node Vmax: Maximum reference node voltage
]

Node VPI: Maximum node VPI

New Signal for Energy Storage SOC

For the energy storage, the new result signal state of charge (SOC) is provided in the time series
calculation, which visualizes the SOC in percent. The signal is available in the Signal Explorer under

Storage and can be transferred to your diagrams using Drag & Drop:

Signal Explorer
- vl |5 ®
s0C %] Storage - PV4 v B Signals (Base Variant)
1 ~ LP Time Series

.
70+

Profile (Coincidence)
\ Profile (Absolute)
0 \ Profile (Factor)
504 \.\ Mode
\ Element
a0+ | Storage
v (k] PV4

v E[MWH]

. lov s0C [%]
| MNetwork
III MNetwork Level
a T

I I I MNetwork Area
0000 nza0 10:00 16:00

T
04:00 06:00
25 Feb

T T T
0800 12:00 1400
25 Feb

— PV4-50C[%]

Optimal Branching (OT)

April 2022

The module for determining the optimal branching has been extensively revised. Similar to other newly
implemented modules, it now has a wizard that can be used to define in detail where changes are to
be made in the network model (switch area) and which areas of the network are to be monitored
(analysis area).

Optimal Branching ? X Optimal Branching ? X
Switch Area Calculation Settings
Switch Area: Calculation Settings:
Full network model ~ Power flow after switching m v
Metwork Levels: Ignore switching state Mo ~
Limits:
Verteilung
Hoch [ vmin % [ vmax 10,0 | %
Metwork Areas:
Base Area
Verteilung |
Hoch
Verteilung Il
< Back Cancel < Back Cancel

In the wizard it is also possible to define the control settings essential for the calculation module and
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to specify the limits for voltages, voltage change and utilization.

All results of the calculation module are stored in an external SQLite results database. This is available
in the "_files" directory of the network model in the "OPTBR" folder. This database can also be read
out and evaluated with your own tools if required. In the user interface the results are visualized in the
result view. The disconnection points to be changed are listed here (#1) and their switching states can
also be transferred directly to the network model.

[S] Example LD - PSS SINCAL

File Edit View Inset Data Calculate Teols Fermat Extras Window Help
DEHRAS LEB 9| )E-DAIEED e BEFH| Q. [optimlbrnchingRe ]| 4 : b )

Example LD - Result View  x - Example LD x
J 5L @ [Optimal Branching ~] li - - - F- [0 ~| H¥ -[OperatingState | =[Sstandard BENE

sonoollEhuananollanonanon R ananallaonnsnasl G50 snanallansnanunalEananaluinasano[Fshananallond

o= A

4

@

loid

xoqmu)';
Ex

} Optimal Branching & Result Browser @ Help

Settings

Voltage Limit vmin: 90,000 %
Voltage Limit vmax: 110,000 %
AV: 5,000 %
Max. PF Rating ith: 90,000 %
Power flow after switching: No
Ignore switching state: No

Results
2 | [Actual switch actions | [£] Options [} Switch Area [} Analysis

Area

Terminal ~ State

L' 4

&l

K16/L16 Open

[l

K17/L13 Open

&l

K26/L23 Open

&l

K35/L34 Open

[l

K35/L36 Open

~+ Load development

Hnuio0alonunoronolfitancualoranenonal tonenalonssonsoal Fittenous lonsononalliig

&

K38/L39 Open
Secured Fower (Total)

Power Increase (V)

&
g
B

K199/133  Open

——  Power Increase (V)

1-7(7

00
i}
<

<
[

B Messages
Ready

=3 Basisvariante

anboeles @ sapadogd \% 108

Another new functionality is the graphical visualization of the meshes in the network model. This
visualization by highlighting (#2) can be activated in the Options dialog box in the Results View.

Short Circuit (SC)

Enhanced Dynamic Voltage Support in Short-Circuit Calculation

Depending on the network operator and country-specific regulations/standards, there are different
requirements for dynamic voltage support. To meet these requirements, the implementation of dynamic
voltage support in the short circuit calculation has been extensively expanded. This can now be
activated individually for all equipment with converter data (Converter, Synchronous Machine,
Asynchronous Machine, Power Unit, Serial DC Element (HVDC) and Static Compensator) according
to VDE-AR-N, G74 Issue 2, Characteristic | = f(V) and Characteristic Al = f(AV) (#1):
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Converter

Short Circuit Data

Type of 5C Data

Input Data

Factor 5C Current f5c
Static React, Current P3 K=

Meg. Seq. Resistance R2
Meg. Seq. Reactance x2

Basic Data Element Data Additional Data System Data [imits ~ Controller

| Dynamic voltage support v|

£

VDE-AR-MN
G74 [ssue 2

Characteristic | = f[\]
Characteristic dl = f(d

0,0

0,0

Ohm
Ohm

The G74 Issue 2 option is new. The short-circuit current is determined interactively depending on the
voltage at the connection node before and after the fault occurrence with the help of the rated current
and the reactive current control characteristic. The rated current is determined with the rated apparent
power and the rated voltage of the element.

Al

SC

Av

-Aig

0.5

G74 Issue 2:

The voltage difference load
voltage minus short-circuit voltage
results with the help of the React.
Current Characteristic an
additional reactive current in the
positive sequence system for
supporting the voltage in the
network. The additional reactive
current is limited by the maximum
reactive current in the positive
sequence system.

Also new are the options Characteristic | = f(V) und Characteristic Al = f(AV). This allows dynamic
voltage support to be modeled with freely definable characteristic curves. The short-circuit current is
determined iteratively depending on the voltage at the connection node with the help of the rated
current and the characteristic curve. The rated current is determined with the rated apparent power
and the rated voltage of the element.

I [KA]

10

V [kV]

Characteristic | = f(V):

The short-circuit current is
determined depending on the
voltage at the connection node
with the help of the rated current
and the voltage support absolute
characteristics.
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Characteristic Al = f(AV):
The voltage difference load
voltage minus short-circuit
1.0 voltage results in an additional
reactive current for supporting
-Av Av the voltage in the network with
the help of the characteristics.

Al

-Aig

The results of the short-circuit calculation have also been extended to clearly show the
contribution of the dynamic voltage support of converters to the short circuit current. For this
purpose, the active and reactive current components of the dynamic voltage support are now available
for the 1-, 2- and 3-phase branch results. For the 3-phase short-circuit the injected current in the
positive sequence is shown and for the 2- and 1-phase short-circuit both the current in the positive
sequence and in the negative sequence.

G74

The short circuit calculation according to the G74 standard has been extended. Now the calculation
according to the G74 Issue 2 2020 standard is also supported. Analogous to all other supported short-
circuit standards, this can be selected in the Calculation Settings dialog.

Calculation Settings ? *
Common Shart Circuit
Metwork Model
Extended Settings
) Short Circuit Method 74 Issue 2 2020| v
Calculation
Power Flow Short Circuit Data Type User Defined e
Short Circuit Short Circuit Modeling Phase Values s
Fuse Dimensioning
Temperature at End of SC 80,0 =C
Protection Coordination N
Results Additional Fault Data | [none) v| 3
Results Global Switch Delay ts 01 5
Peak Current Factor flp

The main changes to the previous G74 standard are here:

e Consideration of short-circuit current contributions from converter-based network elements.
e New factor in short circuit for "Converter Driven Plant".

e Changed Kappa factor and thus changed peak short-circuit current calculation. Different
processing of the capacitances is required here.

e DFIG: Other modeling in the short circuit as a combination of impedance and dynamic voltage
support.

e DC-elements: Modified modelling for CSC and VSC. Consideration of dynamic voltage support.

Earth Fault Compensation Data

The Earth Fault Compensation Data tool can be used to determine earth fault compensation data for
compensated and isolated networks. This tool has been enhanced to enable new calculation
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approaches. In addition to the already available full compensation by determining R and X of the neutral
point impedance, there is now the possibility to define a Detuning and an Active current.

Earth Fault Compensation Data ? X

Metwork area:

[Selection) >
Active current | 100,00 A

lgnaore:

Shunt capacitor
Passi\re shunts
Transformer neutral points
Machine neutral points

Cancel

The Detuning v in the compensated network is the ratio of capacitive earth fault current Ic and the
reactive current across the neutral point impedance Istp.

Ic - Istp

v = IC

From the short circuit calculation to determine full compensation, the neutral point reactance Xe
corresponds to the negative capacitive resistance Xc of the lines.

VX KXoy = Xy — X
—V X Xep + Xy = X
Xep X (1.0 —v) =X,

11—

XEV

The minimum earth fault active current lacmin to be achieved can be specified under Active Current in
PSS SINCAL. If full compensation results in an active earth fault current that is lower than the active
earth fault current to be achieved, the neutral point resistance is adjusted.

The current across the neutral point is given by the source voltage and the neutral point impedance.

Vi
V3 x (Rg + jXg)

Istp
The voltage at the neutral point resistance results from the source voltage and the current drop at the
element impedance.
\/§ - (ROElement +jX0Element)

VStp
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The neutral point impedance with consideration of Red 0f the active current is given by:

V.
Red = =L

Iactmin
The results of the determination of the earth fault compensation data have also been extended. Here
the designations have been adapted to the attributes in the screen forms at the neutral point and the
reactive current component of the earth fault current IEr is now also shown.

Results
> | | 2] Options

Node  REp [Ohm] XEp [Ohm] RO [Ohm] X0 [Ohm] ROp[Ohm] COp [nF] IEa [A] IEr [A] MNeutral Point
@ M2 | 34641016 | 13457461 | 0,24966 -421,00368 | 709940,64335 | 7560,73612 | 0,16102 | 271,53044 | STP_2

1-1(1)

Protection Coordination (OC, Sz, DI)

Earth Fault Detection with Admittance Method

The earth fault detection takes over the task of detecting earth faults in networks with an earth fault
extinguishing coil connected or isolated neutral point. In addition to the Wattmetric Method, the
Admittance Method is now also available.

The parameterization is done directly at the protection device with the data for Earth Fault Detection
[67Ns]. Here the data mask was extended to allow the selection between the operating mode
Admittance or Wattmetric (#1):

Protection Device: Trf ? *
[ ] e x® son
=T
Earth F i
a ault Detection [67Ms] Direction
Pickup
Pickup and Tripping Data Settings Primary ™
Results Operating Trip w
Earth Fault Detection
Measured Voltage Ue v
Voltage ¥ Vph 11.000,0 v

Directional Earth Fault Detection

Model Yo b
Time for Operation t 0,1 H
Admittance Yo 038 m5s
Conductance Gl 0,0 mSs
Susceptance BO 0,0 m5

The new Admittance Method can be used with three different methods: YO, GO or BO.

As soon as an earth fault is detected, the zero admittance is determined from zero voltage and zero
current:
_3x1

Yo = 7 =Gy +JjBy
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This admittance is the basis for the operation depending on the selected working method.

Bo

Method YO:

This working method checks whether

the determined admittance YO is outside
Yo the area. No direction can be specified.

Tripping

Tripping

Bo
Method GO:
This working method checks whether
the determined conductance GO is

o o outside the conductance band. For
Tripping P N Tripping positive/negative conductances, the
Gorw Govw Go tripping takes place in the
backwards forwards forward/backward direction.
Bo
Method BO:
Tripping [forwards This working method checks whether

the determined susceptance BO is

/NBoww outside the susceptance band. For
positive/negative susceptances, the
tripping takes place in the

G forward/backward direction.
0
\4 Borw
Tripping hackwards

Earth fault detection is now also supported for teleprotection. Like all other signals, this can be used
both at the receiver and the transmitter to define complex behavior for interlocking, blocking, and
tripping of protective devices.

Extended configuration for current transformers

The assignment of the current transformers has been made more flexible. On the protection device, 4
current transformers can be assigned for phase and another 4 for ground. Which of these current
transformers are used by the defined OC or distance protection device functions can now be defined
in the Additional Data tab under Transformer Connection (#1).
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Protection Device: ProtDev_1

[ ProtDev_1
OC Settings [50, 51, 67] (75J62_..,
Pickup
Pickup and Tripping Data
Results

Phase Ground Additional Data

Current Limiting

Current Limiting

Min. Current Ipstart
Min. Limited Current lcstart
Max. Current Ipmax
Max. Limited Current lemax
Tolerance

Tolerances

Tolerance Ip Tollp

Transformer Connection

Current Transformer

Add. Current Transformer 1
Add, Current Transformer 2

Add, Current Transformer 3

The following options are available:

Mone ~
0,0 kA
00| kA
0,0 kA
0,0 kA
Mo ~
0 o
0 3
Phase Ground
| lgnore v| | lgnore v|
| Mormal v| | Maormal v|
lgnare ~ | | lgnare ~
lgnare ~ | | lgnare e

e Ignore: The current transformer is not used.

e Normal: The currents of the transformer are considered in the calculation.

Release Information

e Inverse: The currents of the transformer are used inverse in the calculation.

Recloser with improved trip characteristic visualization

The generation of signals for the tripping characteristics from the recloser has been improved.

Individual signals are now provided for each segment in the Signal Explorer.

Signal Explorer

d-v-fw___]5- @

v (i Signals (Base Variant)
~ [ Input Data

W

W

Protection OC Device

] Recloser
v Current Range (Phase)
v Tripping Curve, Section 1 (Phase)
v Tripping Curve, Section 2 (Phase)
v Tripping Curve, Final section (Phase)
v Tripping Curve, Section 1 (Ground)
v Tripping Curve, Section 2 (Ground)
v Tripping Curve, Final section (Ground)

~ PT Protection Coordination

Tripping Characteristics

Tripping Area

Voltage at installation location of current transformer as reference in diagram

For protection devices, the voltage at the installation location of the current transformer is now used as
the reference for the It diagram.

Extended display of the motor startup characteristic in the It diagram

The display of the motor starting characteristics in It diagrams has been improved. When determining
the characteristic curve in the time range of 10 ms, the transient DC current is considered, this decays
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with a time constant.

Extended control of the protection route calculation

In the protection route calculation, a new option (#1) is available in the calculation dialog for controlling
the reach. Here, the calculation can optionally be performed from the next to the 9th nearest protection

device.
Protection Route Calculation ? x
Simulation:
SC method -

Additional fault Data [none) i

Areato be checked:

on to the closest protection device e

Dstop at transformer
Limit routes by selected group

Discard routes beyond selected group

Also new in the protection route calculation is an improved display of the directional end time in the
grading diagrams. This is visualized by a dashed line (#2).

0.9 o ________________________
0.8
07
06 N
05

0,44

0,34
0,24

)
0,14 ,58-
r

L==]

T T T T T T 1 X [Ohm]
5 [ 7 k]

0.1+

0.2+

03+

New distance protection devices

The following new distance protection devices are available in PSS SINCAL:

e FEasergy P3
Digital protection devices with setting values R, X und angle .

e 7SL82,7SL86
Digital protection devices with setting values R, X, Z, angle ¢ und angle a.
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Overcurrent Time Protection (OC)

Advanced Wizard for Protection Documentation

The wizard for creating the protection documentation has been extended. Now it is possible to
parameterize in detail which data are to be visualized in the It diagram on the new dialogue page Data
for Protection Documentation already during creation. Tripping curves, tolerances and current
ranges of the protection devices can be selected, as well as the data of the network elements such as
thermal damage, mechanical damage, inrush of transformers, motor starting curves, etc.

Protection Documentation Data

Data for Protection Documentation

Data:

Protection Device Data
Tripping Curve

Tripping Curve Tolerance
Damage Curve

Current Range

Phase
Earth

Element Data

Synchronous Machine - Decay Current

Asynchronous Machine - Thermal damage (cold)

[wl asvnchrannus Marhing - Thermal damane fwsrmi

< Back Cancel

Ip-Zone Enhancement

Some circuit breakers have the option of setting either an equation or an 12t characteristic for the
overload zone. This can now be modeled in PSS SINCAL via the Ip zone with the 12t Sup.
Characteristic. For this purpose, the following extension has been implemented in the functionality for
the OC protection devices:

e Ifthe I2t Sup. Characteristic of the Ip zone is switched on (#1), this is used and the stored

characteristic of the Ip stage (#2) is ignored.

e If the additional characteristic of the Ip zone is switched off, the stored characteristic is used.
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Protection Device: UMZ ? *
[ ]JuEam X Wy Phase  Ground Additional Data
Cumz
OC Settings [50, 51, 67] [TESTCA) Phase L TESTCA I
Pickup
Pickup and Tripping Data
Rated Current In -1,0 A
Results -
Factor Rated Current  fin 1,8 1
Rated Current - PDr 0,0 A
Ip |= [EF |5 ==
Tripping [Phase | [off ] [off ] o
Directional Element Non-di Non-di Non-di
Trip. Time Behavior Individ Individ Individ
Current | 6 1,5 0,0
Factar | 0,0 0 0,0
Time t 0,05 0,03 0,0
Factort 0,0 0,0
I*t Sup. Characteristics an B an an on
Current | - I* 10,0 10,0 0,0 0,0
Time t - It 0,85 0,85 0,0 0,0
Additional Time 0,0 0,0 0,0 0,0

Advanced control for 12t transition characteristic

When modeling OC protection devices, it was previously only possible to set the reference to "I>" for
the final zones. This has now been extended so that a reference to "le>" is also possible here.

Protection Analysis (PSA)

Consideration of coupling data

The algorithms of the protection analysis have been comprehensively extended so that this calculation
module can also be used for lines with coupling data. Previously, this was not possible. An error
message was generated if coupling data were assigned.

Now, when generating the variable fault observations on the lines with coupling data, all assigned lines
are also divided. The coupling data are then determined proportionally on these lines.

Distinction between Short-Circuit Protection and Tripping by Decoupling Protection

If generating units with decoupling protection are assigned in the analysis area, the clearing times in
the result matrix are dominated by the strongly delayed tripping times of the decoupling protection of
the generating units. The significantly shorter and more interesting tripping times of the line protection
are thus no longer visible at all.

To easily solve this problem without manually disabling decoupling protection in the entire analysis
area, a new option is now available in the wizard for Protection Analysis to control which results are
generated (#1):
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Protection Analysis ? *
Base Settings
Simulation:
Selection SC method
SC methat
Distance 10,00 %
Fault phase L123 e
Additional fault data [none} L

Area to be checked:
All b

Stop at transformer
Limit routes by selected group
Discard routes beyond selected group

D Only consider machine protection within the protection area

Results:

OZ‘ Clearing time without voltage protection

< Back Cancel

With the option Clearing time without voltage protection, the tripping of the voltage protection is not
considered in the results in the clearing time. However, the pick-up and tripping during the fault clearing
takes place with consideration of the voltage protection.

Removing Thermal Destruction in the Protection Analysis

The determination and display of thermal destruction of equipment is no longer available in the
Protection Analysis calculation module. The previous functionality and much more is available in the
new Thermal Destruction Analysis module.

Thermal Destruction Analysis (TDA)

The operating equipment of the network must be designed to withstand short circuits. To check this,
extensive manual short-circuit calculations were previously necessary for the entire network area,
taking into account the switch-off times of the network protection.

The Thermal Destruction Analysis calculation module enables both the network planning and
protection departments to perform an automated check for thermal destruction for lines, transformers
busses and breakers present in the network.

The calculation module works like the Protection Analysis module. Automatically generated faults are
calculated in the network to identify all possible problems.
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Lines Generated fault locations:
- Fault at start node
/ / - Fault shortly after the start node
l Z/ IZ/| - Fault acc. to subdivision specification

| | (here 3 parts = 2 faults).
Fault shortly before the end node
Fault at end node

Transformers
Generated fault locations:
/ Z/ - Fault at start node

| | - Fault at end node
| D |

For each of these generated faults, the thermal stress of the network elements is checked. Here, the
maximum possible thermal withstand of the network element must be greater than the determined
thermal stress.

The check for thermal destruction usually takes place either in the network planning or in the protection
department. While a detailed model of the network protection is usually available in the protection
department, this is usually not the case in network planning. Therefore, the two following modes are
available for the check.

e  Short Circuit:
The protection systems are not modeled in the network to be analyzed. The thermal withstand
capability of the lines and transformers is therefore checked for a maximum fault clearing time.
This maximum fault clearing time should correspond to the maximum clearing time of faults by
the network protection.

e  Protection:
A calculation is made with the protection simulation. Protection devices must be present in the
network and correctly parameterized. The thermal short circuit withstand capability is checked
based on the fault clearing time of the protection system.

To consider the decay process of the short-circuit current of machines, the calculation is performed in
special time steps for each fault location. At fault occurrence, the time is 0.0 milliseconds. The first time
point is set at 10 milliseconds. The next time point is obtained by doubling the time since fault
occurrence, and so on.

1020 40 80 160

The thermal stress in the fault case is given by the discretized Joule integral as follows

E, = Z L2 % (t; — ti—y)
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with

i =10,20,40,80, 160, ...
The calculation of a fault is terminated when the following condition is met.
e  For short circuit:

When the specified fault-clearing time Tciear is reached.

e  For protection:
If the fault was cleared and the fault-clearing time Tciear Wwas determined.

As a result of the calculation, a clear representation of all the equipment that is not thermally short-
circuit-proof is made available in the results view. Detailed analyses in the network can also be started
directly from the results view. Based on the results, measures regarding network protection or network
expansion can be derived and their effectiveness can be checked by the thermal destruction analysis.

[S] Example TDA - PSS SINCAL —

File Edit View Insert Data Calculate Tools Format Extras Window Help

MNEHAAE LB 9 6B AEIBED 3 EFH| 9. (peom ]| 4 Tk < »
am Example TDA x w - Example TDA - Result View  x

g : || B +[Stendard v| = [standard v| % » fY S1FL | 2 | [Thermal Destruction Analysis |

g OO 5O P O PO PO s T OO -

[} Thermal Destruction Analysis [Z] Create Report @ Help

Settings

Calculation Mode:  Short Circuit

Short Circuit Method: 5C3 MAX

Calculation Area:  Network Level: 10 kV; Network Area: 10 KV, 0.4 KV, 110 kY, 10kV_OC, 10kV_DI;
Analysis Area: Network Level: 10 kV; Network Area: 10 KV, 0.4 KV, 110 kY, 10kV_OC, 10kV_DI;
Fault Phase: L2z

Additional Fault Data: (none)
Number of sections: 4

Section length: 1000,00
Safety factor: 1,00
Clearing Time: 0930
Results

P[] Options (= Show Details [ Calculation Area [F} Analysis Area

4/44 Results, 4 Destroyed line(s), 0 Destroyed transformer(s), 0 Destroyed Node(s), 0 Destroyed breaker

anbojeled [ saiadoid i weloid ]

Element State Max. Time [s] Current [A]
@ L710 Destruction | 0,186 7875,11
@ L Destruction | 0,371 5416,13
@ | Destruction | 0,464 7192,61
@ 1838 Destruction | 0.815 5428,59
(B <
[ Messages
Ready + X= 571,95 mm Y =-31428 mm 3 Base Variant

The Thermal Destruction Analysis calculation module was already released with PSS SINCAL 18.0. In
this product version, feedback from pilot users was integrated and the functionality was extended.

Enhanced Checks for Breakers, Busbars and Nodes

Previously, the calculation module could be used to check the short-circuit capability of lines and
transformers. Now, breakers as well as busbars and nodes can also be checked. In the following it is
shown how the checks and evaluations of the thermal destructions are carried out for the different
equipment.
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The maximum thermal short-circuit withstand capability of the Line is determined by the permissible
short-circuit current.

E, =1, x 1sec
If the condition EL > Ex is not fulfilled, the line is destroyed.

The maximum thermal short-circuit withstand capability of a Transformer results from 25 times the
rated current at 2 seconds. In addition, transformers are short-circuit resistant for 2 seconds.

Er = (25 x Iy)? X 2 sec
Tmax = 2 sec
If the conditions Et > Ex and Tciear < Tmax are not fulfilled, the transformer is destroyed.

The maximum thermal short-circuit withstand capability of Busbars and Nodes is determined by the
maximum admissible short-circuit current and the rated short time.

2
Ey X tir

= Ikmax
If the condition En > Ex is not fulfilled, the busbar or the node is destroyed.

The maximum thermal short-circuit withstand capability of Breakers is determined by the maximum
admissible short-circuit current and the rated short time.

2
Eg X by

= Ikmax

If the condition Eg > Ex is not fulfilled, the breaker is destroyed.

New Functions in the Result View

In the results view, the Create Report function is now available in the toolbar, which can be used to
export the results as a report to a PDF file (#1). The report displays the information that is visualized
in the results view.

’_& Thermal Destruction Amoﬂ Create Report @ Help

Settings
Calculation Mode: Short Circuit
Short Circuit Method: 5C3 MAX

Calculation Area: Metwork Level: 10 kV: Network Area: 1 A kY, 110kV, 10kV_OC, 10kV_DI;
Analysis Area: Metwork Level: 10 kV; Network Area: 1 A kY, 110 kV, 10kV_OC, 10kV_DI;
Fault Phase: L123

Additional Fault Data: (none)

Number of sections: 4

Section length: 1000,00
Safety factor: 1,00
Clearing Time: 0,930
Results

P B optens 3 Shcwcorﬂ» Calculation Area [} Analysis Arca

44 Results, 4 Destroyed line(s), 0 Destroyed transformer(s), 0 Destroyed Mode(s), 0 Destroyed breaker

Element State Max. Time [s] Current [A]

BB C OK

Also new here are the functions for visualizing the Calculation Area and Analysis Area in the
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Graphics Editor (#2). By clicking on the link, the corresponding network elements are selected in the
graphics editor and can thus be used for further editing and analysis.

Arc Flash (AFH)

Current Limitation of Fuses

At high currents, fuses trip within the first half-period. The rms value of the initial short-circuit alternating
current determined via the short-circuit current calculation therefore does not occur at all. In this case,
a smaller rms value can be used to determine the incident energy. This limitation was also always
considered in PSS SINCAL according to the standards used for the calculation but was not visible in
the results. Therefore, the results of the Arc Flash calculation were extended (#1):

Arc Flash Node Results ? X
Results IEEE
Node LV Board 2| |
Network Level | 0.48KV (0,48 kV) |
|EEE Configuration |EEE 1584 2018
Type Switchgear
Configuration Open
Incident Energy E 0,045 | Jem?® Limited Approach Lapr | 1.066,80(| mm
Arc Flash Boundary End 32,038 mm Restricted Approach Rapr 304,800 mm
‘Working Distance Dist 609,600 | mm
Bolted Fault Current Ibf 44 685 k& Calculation Method Empirically
Total Arcing Current larc 28,670 kA ojetermination Event Energy | Limited
Maximum Clearing Time tc 0,008 H
Cancel

The field Determination Event Energy indicates whether adjustments have been made in determining
the event energy (reduced arc current, current limitation of protection devices).

Tripping time correction for fuses for IEEE 1584

For fuses, a change has been made in determining the trip time for the current IEEE 1584 2018
standard. The following now applies:

e |EEE 1584 2002:
For fuses, a factor of 1.1 is applied to the clearing time. A factor of 1.15 is used for clearing times
shorter than 0.03 s.

e |EEE 1584 2018:
A factor of 1.1 is applied here to the clearing time of fuses. A correction time of 0.004 s is also
added.

For both methods, a clearing time of 0.01 s is specified as a minimum.
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Dynamics Simulation (ST, EMT)

The increase of DER generation goes along with some challenges related to power system stability,
control, and protection. Different analysis methods address these challenges. For general grid
planning, in most cases steady-state methods are utilized. Any further and deeper technical aspects
require the analysis in time and frequency domain. Therefore, in this product version, enhancements
have again been made in dynamics simulation.

Comtrade Files in EMT Simulation for Protection Devices

The Comtrade data format defined in the IEC 60255-24 standard enables a standardized information
exchange of instantaneous value records for the analysis of transients during faults and other events.
On the one hand, these data can be used for validation of models and comparison to simulation (EMT).
On the other hand, they are used in the interaction of simulation with digital-analog amplifiers, for
example, for testing protection devices and their algorithms.

With this version, the integration of the Comtrade export function in PSS SINCAL has been
comprehensively extended to make it even more convenient for users. Comtrade Output (#1) can
now be activated directly on the protection device under Additional Data.

Protection Device: ER_75A87_1 ? e
l:l i 53 X 0% BasicData Directional Element Additional Data
I ER_7SA87_1 Extended Settings
DI Settings [21] (7SABT] One-5econd SC Current  11sec M| ka
Pickup Max, O ting C t | 0.0 A
Pickup and Tripping Data . Uperating Lurrent lopmax :
Teleprotection - Sender Switch Costs Sc 0,0 €
Teleprotecion - Receiver Show at Grading Diagram Yes

Circuit Breaker Times

Switch On ton 0.0 5
Switch Off toff 0.0 5

Protection Device Times

Idle Time tidle 0,0 H
Release Time tr 0,0 H
Check Switch Off tehkoff 0,05 5

Registered Fault Data

Recorded Data
Data Type Secondary

Resistance R 00| Ohm
Reactance X 00| Ohm

Signal Cutput
°Comtrade Output Comtrade (A5CI)  ~

Cancel

This generates an individual Comtrade file in the selected format (ASCIl or binary) in the EMT
simulation for all protection devices parameterized in this way. The secondary side signals of the
assigned measurement transformers (currents and voltages) are automatically recorded in the file. The
measurement transformer ratio is of course also stored in the Comtrade file. The generated Comtrade
files are provided in the directory "xxx_files\EXP";
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<« Beispiel_Sip50T_Corntrade_Replay_files » EXP W &
Marne Date modified Type
#&, Comtrade.D01.ER_75487_1.cff 25.04.2022 16:41 CFF File
& Comtrade.001.F_7SABT 1.cff 25.04.2022 16:41 CFF File

The file names contain the variant number, the station (if available) and the name of the protection
device. This information is also stored in the header of the Comtrade file.

The following picture shows the analysis of a Comtrade file generated by PSS SINCAL in SIGRA
evaluation tool. Here, signals, conductor information, measurement transformer ratios, etc. are all
visualized correctly based on the information stored in the file.

#%, SIGRA V4.61 SP1 - [Time Signals - Comtrade.001.ER_7SAS7_1.cff: 11.10.2021 00:00:00.000] - [m] x
A5 File Edit Insert View Options Window Help _ | x
S S ¥R ARG T & ™ [0z ] B8 ([ oo 6| §. [ <Curent Configurstions || & | One Signal Group per Diagrsm “
Time in ms Measuring Signal Instantaneous | RM.S. Start time: 11.10.2021 00:00:00.000
ISample rate: 100000 Hz
value representation: secondary
Cursor 1: 99,994 | (None) Record type: COMTRADE
- . Time Code: 00h0o
[ Cursor2: 199,888 | (None) lLocal Code: Code is not applicable.
= T Time Quality Code:  Clock unlocked, time within 15
Leap Second: No leap second in the record.
cz+Cl 299,983 \Comment:
< >
[
Trigger
11.10.2021
00:00:00.000

[ mvTpU-L1RL1 [ M VIpU-L2RL2 [ BMVIpU-L3RL3

0.025 0.050 0075 0.100 0.126 0.150 0.17% 0.200 0.225 0.280 0.275 &
5
B CTER-FL1CTpl-L1L1 B CTER-FL1CTpl-L2L2 B CTERFL1CTpl-L3L3
A
50 |
25 |
0.0 |
25
For Help, press F1. Secondary  fn: 50,00 Hz Pri: 1000 V/300 A  Sec 1,0V/1,0A  f:100,0 kHz

Extended functionality for rotor angle reference

The functionality for defining the rotor angle reference has been extended. Up to now, it was the case
that a machine could be marked as a reference machine in the network model. This is impractical in
handling, since changes are not easily possible, and it is also not immediately apparent which machine
has been marked accordingly here.
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Now the reference value for all rotor angles can be defined directly in the Calculation Settings for the
dynamics simulation using the Rotor Angle Reference field. The following options are available here:

The inner voltage of the primary infeeder is used and its angle is set to be the reference. As it is
a fixed frequency source, the coordinate system rotating with rated frequency is relevant. If there
is no network infeeder, the rated frequency coordinate system is the reference value.

The rotor angle of the reference machine is the reference angle.

The angle of the internal voltage of the reference supply is the reference angle.

The Center of Inertia is the reference angle. It is derived from weighted average of all rotor

e Default:

e Reference machine:

e Reference source:

e Center of Inertia (COI):
angles in the grid.

e Terminal voltage:

The individual terminal voltage is the reference angle.

Calculation Settings

Common

Metwaork Model

Extended Settings
Calculation

Power Flow

Short Circuit

Dynamics

Protection Coordination
Results

Results

Dynamics  Ejgenvalues

Starting Time ts
Stopping Time te

Model

Frequency Range

Synchronous Machines without Governor

Rotor Angle Reference

|:| Force Single Phase Model
Consider Protection Devices

:

025| s

Time Step
Plot Time Step

0 Hzto 300 Hz

Constant torque

Default

dt

[none]

H

Due to the change, it is immediately visible in the Calculation Settings which settings are active for the
rotor angle reference. In addition, it is easy to switch between the different options for different
evaluations.

Extensions for Plotting Voltages

Plotting of voltage signals in dynamics simulation has been extended.
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Signal Explorer x
Plot Definition for Dynamics _’T e - @
Defined Signals: v (i Signals (Base Variant) ~
[I - | 110110 =] Input Data
v D¥ Dynamics
State Function Type Data A w 1] Stability Results
Vaoltage line-return Valtage CATDOG (L1) w1 Voltage
o Vaoltage line-ground Voltage CATDOG [L1) bv CATDOG V- LT E [kV]
Voltage line-return Voltage CATDOG_G (L1) v CATDOG V- LT R[kV]
Voltage line-return Voltage DOWNTRN (L1) v v CATDOG_GV - L1 R [kV]
< > Jov DOWNTNV - L1 R [kV]

I EEMINEV - LT R[kV]
v EAST230V - L1 R[kV]

Function: Type: Mode: Data: }Q EASTS00V - L1 R [kV]

[k voltage line-ground A || Ik voltage | ~ | | Filter I HYDRO V- L1 R[kV]
Voltage line-return Angle b carooc . Jv HYDRO_G V - L1R [kV]
Voltage line-line CATDOG G }Q MID230V - L1 R [kV]
Voltage difference DOWNTI‘:I }Q MID300V - L1 R [kV]
Current £ MINE b MINEV - L1 R [kV]
Power EASTZ30 Jv MINE_GV - L1 R [kV]
Frequency deviation EASTS00 }Q MNUC-AV - L1 R [kV]
Impedance/admittance HYDRO }Q NUC-BV - L1R[kV]
Saturation ) HYDRO G v }Q MUCPAMTY - L1 R [kV] v

Fhase: L1 -

Now in the Plot Definition for Dynamics dialog box you can choose between the output of phase-to-
ground voltages and phase-to-return voltages (#1). This differentiation in plotting is important for
unbalanced network models as well as for those with isolated neutral points.

The display of voltage signals in the Signal Explorer has also been improved (#2). All essential data
is now displayed to easily identify and assign the signal.

Sample: CATDOG V -L1 E

o Node name: CATDOG

e Signal type: V

[ ]

e Ground/Return Line: E, R
[ ]

Transient Stability Limit

This simulation method is used to determine the critical fault clearing time (CFCT) in a grid. CFCT is
defined by the fact that after a fault clearing all generators can again be synchronized to each other,
and the rotor angle stability is maintained. As criteria for the instability, user-defined limit values are
specified for the minimum and maximum rotor angles of the synchronous machines related to a
reference angle in the calculation parameters.

The determination of the transient stability limit is started via the context menu of a Fault Observation.
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GEN GRID
Sn = 500 MVA T-GEN SK* = 2.500 MVA
Va=21kV Vn1=419kV =11
tam=8s Vn2=21kV RX=01
xd=20pu NGEN Sn = 500 MVA NGRID v=1050%
xq=18pu vsc=16% 6=00°
w=015% T
e,
G (@Qp G
Pa¥e et st
tatatetatel
LOAD GRIDL
P = 380 MW g P =475 MW
o ST Q= 76 Mvar
Copy
State = Off
Delete

] Network Data.
Master Resource...

External Data

Calculation at Fault » Transient Stadility Limit.., [\‘

A

% Format..

The parameterization for this simulation method has been comprehensively revised. This is now done
via a new dialog that is opened directly when the simulation method is started. All essential parameters
can be specified in the dialog. The upper limit and the lower limit for rotor angles are relevant and
can be used to determine instability. Starting from an initial fault duration, the duration is successively
increased and the simulation is repeated in each case. As soon as one of the two values in relation to
the reference angle is exceeded for a synchronous machine in the network, a change of direction and
a step halving take place when adding or subtracting the step-size of the fault duration. This is carried
out until the change is below a minimum value and thus the critical fault duration is found.

Transient Stability Limit ? *

Analysis Parameter:
Initial fault duration | s
Initial step for fault duration 01 5
Final step for fault duration 0,001 H
Maximum iterations
State output in each iteration

Stability Conditions:
Upper limit for rotor angles 140,0 s
Lower limit for rotar angles -140,0 s

Cancel

The results of the transient stability limit calculation are available in the message window in the HTML
log. The log contains the individual states of each iteration with varied fault durations and at the end of
the log the fault duration for the transition from "stable" to "unstable" is displayed.
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= ] (e -

Load flow converged after # iterationis)

Feading negative ayate= data
Reading zezo system data

Time: 0.10000 stable

sed Machine: CE

Time: 0.20000 umatable, abozted afcer 0.74450 #

Time: 0.15000 atable

Time: 0.17800 stable

EEEE )

Time: matable, aborted afces 0.81700 =
25 umatable; aborted afcer 1.4097% 3

atable
atable
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Time Series Data Interface (TSDI)

Advanced Configuration of the Time Series Data Interface

The linking of databases for the Time Series Data Interface (TSDI) in the Calculation Settings has been
simplified. In the Network Model tab, new TSDI databases can now be linked or edited directly by
clicking the > button (#1). This opens the dialog for assigning and managing linked databases (#2).

Calculation Settings

Common
 Metwork Model
Extended Settings
Calculation
Power Flow
+ Short Circuit
Dynamics
Results
" Results

Metwork Model
View Date and Time
Connect Modes

Bxtended Metwork Model

|:| Consider Operating Point
Consider Time Series Data
Consider Load Assignment

Time Series Data Interface

T5DI Database
Default Substitute Values

Reference Data

Frequency f
Reference Power Sref
Reference Voltage Wref

|:| Consider Metwaork Development

3

? x
Time Series Databases ?
Do, 30.07.2020 01:00:00 Available Time Series Databases:
Include netwaork MName File Name Mew
ATSDBATSDE.db Delete
[none) Edit
Radial network
Previous time step I
Zero-Sequence Data
50,0 Hz Mode Zero-Phase Impedance Input data i
00| MVA Act, Part Lock Imp. 10,000,0 | Ohm
0,0 kW Imag. Part Lock Imp. 00| COhm

Also new is the option for extended predefinition

Previous time step option.

of the Default Substitute Values when using the
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T5DI Database [ | T5DB

> |

Default Substitute Values

| Previous time step

v | | T v|

An additional dropdown allows to specify the TSDI behavior in case no TSDI data is available before
the start time of the calculation or the start of a measurement series for an invalid or zero value. The
following options are available:

Zero data:
The power is set to zero.

Input data:
The input data of the element are used.

Profile data:
The profile data of the element are used.

Profile or zero data:

If there is no profile data for the element, the power is set to zero.

Profile or input data:

If there is no profile data for the element, the input data is used.

First valid TSDI data:

The first valid TSDI data found for the object will be used.

Advanced Visualization of the Mapping

In the results view, additional information from the database connected via the TSDI can be visualized
in the PSS SINCAL user interface.

To make it easier to see at which points in time TSDI data is available, there is now an extended
visualization in the result view. If a filter range for the date is defined in the Options dialog box (#1),
then the date columns in the result view are colored accordingly. Taking over the values set in the
calculation parameters for start and end date is also easily possible. To do this, simply click the <<

button.
Options ? >
View Options:
Mumber of records:
Display mode: Sincal data e
Display in table: All b
Start date: 30.07.2020 01:00
bl
End date: 06.08.2020 00:45
Highlight in Graphic View:
Mone v|
Cancel

The following picture shows the result view of the time series data interfaces with date coloring enabled
(#2):
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) Time Series Database Yy View Database @ Help

Settings

Database: D:\Network'_Dev’_Samples\Example T5DI_files\TSDB\TSDB.db

Comment: Demo time series database for a balanced (3-phase) electrical netwark

Mapping Table
> ] Options 16 Objects, 16 Mapped, Start Date: 2020-07-30 01:00:00, End Date: 2020-08-06 00:45:00
Mapped  Element Type Element Name = Master Resource Category TSDB Name Topology ID_ Factor
@ v Synchronous Machine | G38 O4FEDOOD-DOEE-4666-ASBC-94BA6368383A  TSDI G38_mapped 1 1,000
v Metwork Feeder Grid2 GRID2_ID TSDI Grid2_mapped 2 1,000
v Lead Lot 12345_USER_KEY TSDI LO1_mapped 3 1,000
v Lead Loz FOGEDT04-0A2C-4AAS-AAZA-CEIBSITBAIOC  TSDI L02_mapped 5 2,000
v Load LO52 D43BE4DB-6D8D-47E9-BD56-2ABTCDEFESFD | TSDI L052_mapped ] -1,000
v Line Cable_PV4 5B5F0BFB-6286-4FAb-8EF3-6B52C8AB9276 TSDI Cable PV4_mapped | 7 1,000
v Measuring Device | Meas.| MEAS:FTCAAGFA TSDI Meas_|_mapped | 3 1,000
v Measuring Device Meas_PQ MEAS::19693A39 TSDI Meas_PQ_mapped | 9 1,000
v Breaker Disc_PV3 BREAKER_DISC_PV3 TSDI Disc PV3_mapped | 12 1,000
v Breaker DIsC_2 0BA4392F-FFAE-4483-0D6C-BAASEE24BS5F  TSDI DISC_2.mapped | 11 1,000

The colors in the date columns are determined as follows.

Release Information

Options | Start Date End Date Type

0
0
1
2
0
0
0
0
0
0

2020-07-30 00:00:00 2020-08-05 23:45:00 DataPV
2020-07-30 00:00:00 2020-08-05 23:45:00 DataPV
2020-07-3000:00:00 2020-08-0523:45:00 DataPQ
2020-07-3000:00:00 2020-08-0523:45:00 DataPQ
2020-07-30 00:00:00 2020-08-05 23:45:00 DataPQ
2020-07-30 00:00:00 2020-08-05 23:45:00 DataState
2020-07-3000:00:00 2020-08-0523:45:00 Datal
2020-07-30 00:00:00 2020-08-05 23:45:00 DataPQ

2020-07-30 00:00:00 2020-08-05 23:45:00 DataState

Color Start date | End date
Start and end date TSDI element
outside filter area
Orange Start date TSDI element End date TSDI element
> <
Start date filter range End date filter range
Green Start date TSDI element End date TSDI element

<=
Start date filter range

>=
End date filter range

Import and Export (INT)

PSS E Loc Import

The import function for graphic data from PSS E in Loc data format has been extended. Now also the
new Loc files of PSS E V34 can be processed and the use of Loc files in GEOPHYSICAL format
(longitude and latitude for positions) is now possible.
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Pipe Networks

General Improvements

Advanced Control of the Scope of Results

The performance of the calculation of large network models depends significantly on the scope of the
generated and stored results. The user now has extended possibilities to configure and control the
scope and thus to increase the performance.

Analogous to the electrical networks, it is now possible to flexibly control which scope of results is to
be stored in the network database and in the signal database. The configuration is done in the Results
tab (#1) of the calculation settings.

Calculation Settings ? X

Common Results
Metwork Model
Extended Settings

Calculation Store Internal v|
Steady-state Store Signal [ Marked ]

Results
Results

Database Results

You can choose between the following options:

e None: No results are stored.
e Completely: All results are stored.

e Marked: Results are saved only for those elements where the corresponding result generation
(at least one of the "Internal”, "Signal" options on the respective element) has been activated.

The Marked option is recommended when calculations are performed in large networks and/or provide
extensive results (e.g. time series calculation) when results are only of interest at certain points in the
network. The result marking can be done individually for nodes, network elements, network levels and
network areas.

Basic Data  Additional Data

Name K32 |
Short Hame K32

Metwork Level Medium Sbar (5,0 bar) V| »
Metwork Area Basehrea AL
Metwork Zone [none) ok
Pressure Curve Mame -

Results olntemal |v
Internal
D ET—

Pressure Reservation pr 00| bar

Elevation h 280,0

Distance - Right dr 0,0

Distance - Up du 0,0

3 3 3 3

Meridian M 0,0

g

Configuration of the result scope can be done comfortably with the Set Input Status dialog box as
well. This allows you to configure result saving for all nhodes and network elements marked in the
graphics editor (#3).
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Set Input State ? *

General
|:| Qut of service

Result
w Internal
|:| Signal
Input States
|:| Dynamic data

Cancel

Display of the Valve Position in the Network Graphic

Valves can now be opened and closed interactively with the switch mode. They also show their position
in the network graphic and the status can be synchronized from other systems using API or import
function.

In addition, the valve position can also be visualized with the evaluation of the operating status. The
valves and non-return valves are colored appropriately here according to the status (open/closed).

Evaluation ! x
Evaluation Type: Evaluation [tem:
Mo Evaluation 2 Type Color
Input Data Mot considered
I Operating State Elements out of service |
Supply _ Elements switched off o
F_st.abhshmentTlme Elements with switched off terminal
Variant Elements in operation
Netwaork Levels Future elements
MNetwaork Areas Shut down elements
Metwork Element Group Open Valve u
Scenarios Closed Valve u
Seone of Results v
Color: |77 +

Enhancements for Gas Networks

Extended Display of Customer Data in the Consumer Screen Form

To reduce the size of the model for gas networks, consumers can be combined in customer loads in
order to keep the meter or customer reference to other systems (billing system, forecasting system).
In the network model, only one representative consumer element is required containing all end
consumers (and meters) in it.

The possibility of assigning customer data has already introduced in product version 18.0. In this
version, the display of customer data in the data screen form has been made more informative. In
addition to the customer and meter number, the consumption type of the consumer is now also
available in the screen form. This shows at first glance which types of consumption are assigned to the
consumer.
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Consumer ? >

Basic Data  Element Data Additional Data Operating/Time Series

Mode K34 »
Mame V43
Metwork Level Medium Sbar (5,0 bar) ok

Type Customer Data e

|:| Equivalent Consumer |:| Qut of Service

Customer Data

...... x
Cust, No. Meter Mo. Cons. Type
K1 100991 Standard: Crvs = 25,00 m*/h; fCvs = 1,00
K2 100992 Power: Pc = 0,01 MW; fPc = 1,00

Improved Input of p(Q) Characteristic for Pressure Regulator

The input of p(Q) characteristics for pressure regulators has been extended. Modeling of gas pressure
regulating systems by flow-dependent control of outlet pressure allows easier simulation of limited flow
capacity and the resulting pressure drop at high flow rates.

Pressure Regulator ? *

Basic Data Element Data Additional Data

Start Node N
End Mode K3 N
Mame DR3
Metwork Level
Metzebene (1,0 bar]
o ! Pressure Outlet Characteristics ? *
| | ERXaE
Controlled Node K4 [naonej

; aus
Function Pressure drop P T
Manufacturer Characteristics Qutlet pressure *

Internal Pressure Drop [none) 20

20 4
Qutlet Pressure p aus
Pressure at Inlet Node pin 08| bar 10+
Flow Q 900,0 | m*/h
Max. Pressure Deviation pdmax | 0,000001| bar ¢ ! ' ! ' : ' : )

' P L [} 2000 4000 G000 8000 10000
Consider Return Flow Mo ~ —— Pout [mbar]
Max. Return Flow Curmax 0,0 m¥h
Select Cancel

Limits
Maximum Flow mé/h

Cancel

The output value for determining the outlet pressure is the flow Q at normal condition determined by
the steady-state simulation.

This results in an outlet pressure p at the outlet or controlled node based on the outlet pressure
characteristic.

Pressure outlet characteristics are described from value pairs of Q (flow) and pou: (outlet pressure).
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The value pairs for the characteristic curve (flow Qwi and pressure drop Apoutki) result after multiplying
the value pairs from the dialog box with the factors from the basic data of the pressure outlet
characteristic curve.

Qi =0 X fQ

Poutki = Pout X fp

Pout [mbar]
40 +
30 T
20 +
10 +—
0 ! : ! : Qmh
0 2000 4000 6000 8000 10000

The input value is the flow Q across the pressure regulator determined by the steady-state iteration.

This results in an outlet pressure pout for the next iteration via the outlet pressure characteristics.
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Automation (Programming Interfaces)

The PSS SINCAL Platform has an open architecture and provides a variety of APIs that can be used
to automate the user interface and calculation modules in custom applications and scripts.

To create individual automation solutions, all programming languages (C++, C#, VB/VBA/VBS, Python,
...) that support the Windows Component Object Model (COM) can be used. The use of Python is
recommended because it is particularly powerful and offers an almost unlimited number of add-on
packages for all conceivable use cases that can be easily installed and used.

In principle, PSS SINCAL does not have any special requirements for the version of the programming
languages used. However, this does not apply to the internal automation of the calculation
methods.

This form of automation allows to run own scripts in the calculation modules. The scripts run then not
outside of the calculation, but directly in the individual calculation modules (#1). Thus, various
possibilities result to access the internal data, to control the behavior of the calculation modules and
also to evaluate and process the internal results, before these are written into the database.

Simulation

3
- o NetoCore.dIl
,E 4 Electricity Calculation Pipe Calculation Import & Export
s = o . Meta Model Manager = Simulation
8= © Methods Methods Functions = Core
SN
T w k=
=5 [ [{ <

S
g = = Python.dll
5 £ Electricity N k Pipe Network
P 5 ectricity Networ ipe Networl 7

E Model Model Database API DI = Custom Scripts

The internal automation of the calculation is only possible with the Python programming language. For
this, the appropriate Python version must also be installed and available in the search path (PATH
variable). Up to now Python 3.7 was required and from PSS SINCAL 18.5 on Python 3.10 is required.

Automation of the Calculation Methods

Improved Performance for Tabular Object

With the tabular object, the input data and results in the network database can be easily read out in
the automation. Here, the data is accessed at attribute level. l.e. the data is processed row by row and
each attribute is then addressed using the API function Rows.Item(). This is simple and flexible to use,
but it is not very efficient for large amount of data.

Therefore, a new API function Rows.FetchAll() is now available at the tabular object, which can be
used to fetch all data from the tabular object with a single command. The following Python snippet
shows how to use it:

# Get a row object from DB for further processing
strTable = "LFNodeResult"
Rows = SimulationDB.GetRowObj(strTable)
if Rows == None:
print(f"Error: Getting {strTable} object failed!")
SimulationDB = None
CleanupAndQuit()

# Get all data via FetchAll
if Rows.Open() == 0:
# Select specific attributes
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Columns = ["Result_ID", "Node ID", "U", "U_Un", "phi", "P", "Q"]
rows, cols = Rows.FetchAll(Columns)
# Show available attributes
if cols:
print(f"\nTable {strTable}: Attrs={len(cols)}")
for i, col in enumerate(cols):
print(f" {i+1:4}: {col}")
# Print result values
if rows:
print(f"\nTable {strTable}: Rows={len(rows)}")
for iRow, row in enumerate(rows):
strRow = ""
for i, itm in enumerate(row):
if len(strRow): strRow += ", "
strRow += itm
print( f" {iRow+1:4}: {strRow}")
Rows.Close()

Here, two arrays are returned by the API function. The first two-dimensional array contains a table with
data rows and with the attributes. The second array contains a listing of the attributes.

The main advantage of the new API function is the improved performance with large amount of data.
Here, all data is transferred with a single API call. The following output shows as a comparison the
times of Rows.MoveNext() and Rows.Iltem() to the new function Rows.FetchAll():

Table LFNodeResult: Rows=2114, Cols=23
MoveNext 3.206115 sec (Rows=2114, Items=48622)
FetchAll 0.031274 sec (Rows=2114, Items=48622)

Even with a small amount of about 2100 data rows with 23 attributes, the new function is about 100
times faster. This factor becomes even greater with more extensive data sets.

SQL Queries for Virtual Results

The calculation modules can manage input data and results in a "virtual" network database. These
data are then kept only in the main memory and the use is thus very performant. The use of the virtual
database is activated via the API function BatchMode().

The data in the virtual network database can now be evaluated with SQL queries using the new API
function SimulationDB.Fetch(). The following Python snippet shows the usage of the new function:

# Enhanced select query with Database object
strSQL = ("SELECT VL.Name AS NetwLevel, "
" N.Name AS Nodel, "
" E.Name AS Element, "
E.Type AS Type, "
" LFN.U_Un, "
" LFN.U, "
" LFN.phi, "
" LFB.I_Inp, "
" LFB.P, "
" LFB.Q, "
" LFB.I, "
" LFB.phiI "
"FROM LFBranchResult LFB "
" LEFT JOIN Terminal T ON (LFB.Terminall_ID = T.Terminal_ID) "
" LEFT JOIN Node N ON (T.Node_ID = N.Node_ID) "
" LEFT JOIN Element E ON (T.Element_ID = E.Element_ID) "
" LEFT JOIN Voltagelevel VL ON (N.VoltLevel ID = VL.VoltLevel ID) "
" LEFT JOIN LFNodeResult LFN ON (N.Node_ID = LFN.Node_ID) "
"WHERE T.TerminalNo = 1;")

rows, cols = SimulationDB.Fetch(strSQL)

# Show available attributes
if cols:
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print(f"\nSQL Query with multiple tables: columns={len(cols)}")
for i, col in enumerate(cols):
print(f" {i+1:4}: {col}")

# Print result values
if rows:
print(f"\nQuery Result: Rows={len(rows)}")
for iRow, row in enumerate(rows):
strRow = ""
for i, itm in enumerate(row):
if len(strRow): strRow += ", "
strRow += itm

print( " {iRow+1:4}: {strRow}")

The SimulationDB.Fetch() API function can be used to execute arbitrarily complex SQL queries with
joins over multiple tables. In the snippet shown, a query is executed that reads the branch results of
the power flow calculation and combines them with the Node and Element tables. This gives the
following result for a power flow calculation in the sample network "Example Elel1":

SQL Query with mutliple tables: columns=12
1: NetwLevel
2: Nodel
3: Element
4: Type
5: U_Un
6: U

7: phi

8: I Inp

9: P

10: Q

11: I

12: phil

Query Result: Rows=33

1: Medium-Voltage, N12, 2T7, TwoWindingTransformer, 94.061, 5.644, -2.919, 25....
2: Medium-Voltage, N8, 2T11, TwoWindingTransformer, 93.207, 5.592, -2.89, 110....
3: Medium-Voltage, N5, 2T13, TwoWindingTransformer, 98.174, 5.89, 0.073, 26.98...
4: Medium-Voltage, N16, 2T17, TwoWindingTransformer, 97.913, 5.875, 0.082, 52....
5: Medium-Voltage, SS2, L3, Line, None, None, None, 0.0, 0.0, -0.0, 0.9, 0.0

6: Low-Voltage, SS1-C, L9, Line, 97.061, 0.388, -0.616, 0.0, -0.021, -0.011, O...
7: Low-Voltage, SS1-B, L14, Line, 95.816, ©0.383, -1.329, 0.9, 0.0, 0.0, 0.0, O...
8: Medium-Voltage, SS2-A, L20, Line, 94.316, 5.659, -2.94, 70.518, -1.72, -1.1...
9: Medium-Voltage, SS2-A, L21, Line, 94.316, 5.659, -2.94, 98.619, -2.474, -1....
10: Medium-Voltage, SS2-A, L22, Line, 94.316, 5.659, -2.94, 16.778, -0.421, -0....
11: Medium-Voltage, SS2-A, L23, Line, 94.316, 5.659, -2.94, 8.875, -0.211, -0.1...

In addition, the new API function can be used to reduce the data volume even before the actual
processing in the automation solution. For this purpose, the result set is restricted in the SELECT
statement by a suitable WHERE condition. This means that, for example, only those records can be
processed where voltages at the nodes (U_Un) are outside the permissible range or where the network
elements are overloaded (I_Inp).
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General Improvements

Menu for Calculation and Post-Processing
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The menus in the user interface for calculation and post-processing were simplified and made clearer.
The aim was to name the functionalities more clearly and to assign the various functions correctly

according to topics.
Calculate:

[} Settings...
_’j Plot Definition...
##  Event Definition...

Power Flow

Short Circuit
Dynamics (RMS/EMT)

Eigenvalue Analysis

Eigenvalue Screening

Frequency Response Passive

Frequency Response Active

Voltage Profile

Calculation Methods

General Improvements

Post-Processing:

Min/Max Evaluation...

Eigenvalue Analysis Evaluation

Flicker...

Fourier

Extended Input for Nonlinearity Arrester (U line)

Tools:

Input Data

Identification...

ASM ldentification...
Optimization...
Measurement Data...
Solved Power Flow (MSM)...

Saturation Characteristics...

Stability Limit...
Dynamic Metwork Reduction

Leika
SIGRA

Conversions

The manufacturer specifications of arresters usually contain logarithmic representations of the arrester
characteristics, which must be considered in detail to be able to correctly determine the absorbed
energy. Until now, however, PSS NETOMAC only offered 8 data points to describe the arrester
characteristics. This has now been extended. Additional subsequent lines can be defined by identifier
"+" in the Izus column. Now up to 180 data points can be defined.

Tlewew.. 12...... 23...... 3441
az U RST Arrester #il
a4 #ul
a5 #i9
46 H#u9
47 #i17
ag #u17

ool

#i2
#u2
#ile
#ul®e
#1183
#ul9

oAl o

#i3
#u3
#i11
#ull
#i19
#ul19

34

#i4
#ud
#i12
#ul2
#i20
#ule

45,0,

#i5
#us
#i13
#ulz
#i21
#u21

.56...

#i6
#uB
#i14
#uls
#i22
#u22

.67..

#i7
#u?
#i15
#ul
#i23
#u23

-FB...B9...97F

#i8 #Emax
#us +
#116

H#uls +
#1i24

H#u24
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Release Information

Simulation

Extended Variant Calculation

PSS NETOMAC offers a very flexible and powerful system for variant calculation. Here, practically all
input data can be changed in variants and thus considered in further calculations. Nested execution of
the variant calculation in up to 9 loops is also possible with this.

Due to this flexibility, it often happens that a large number of variants has to be calculated in projects.
It can happen that the variants may contain changes in the initialization or lead to errors. In this case,
the calculation run was previously stopped when the first error occurred and was not continued. l.e.
the user then had to clarify why the error occurred, correct it, then restart the calculation with all variants
and check whether further errors occur.

This behavior has been improved. Now it is possible to define in the calculation settings whether the
variant calculation is aborted or continued when an error occurs (#1) in one of the variants.

Calculation Settings - Nerdic.ctl [ x
Common Variant Calculation

Cutput

Basic Settings Options:

Variant Calculation

Directories Result File Mumbered e
Calculation List File Append ~

Power Flow Offset

Short Circuit

Dynamics |:| Show Message

Eigenvalues Continue in case of errors

Frequency Response Passive
Frequency Response Active
Voltage Profile

If the Continue in case of errors option is active, then at the end of the variant calculation a summary
is output in the LOG file, which clearly shows which variants could be calculated and where errors
occurred.

--- Started: Network NORDIC.net, Configuration Default, Variant 1, 28.04.2022 17:10:37 ---

Load flow converged after 152 iteration(s)
--- Finished: 28.04.2022 17:11:27 Variant 54 ---

Variant calculation summary

Variant 1 was successfully calculated without errors.
Variant 2 was successfully calculated without errors.
Variant 3 was aborted with errors.

Variant 49 was successfully calculated without errors.
Variant 50 was successfully calculated without errors.
Variant 51 was aborted with errors.

Variant 52 was successfully calculated without errors.
Variant 53 was aborted with errors.

Variant 54 was successfully calculated without errors.
Number of variants finished without errors: 36

Number of variants aborted due to errors: 18
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