
SIEMENS PSS SINCAL 7.5 

 Release Information 

April 2011 1/27 

Release Information for PSS
®
SINCAL 7.5 
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1 General Remarks 

1.1 Licensing 

PSS SINCAL 7.5 uses the same license file as the preceding PSS SINCAL 7.0 version. Simply copy 

the existing license file to the "Bin" directory of PSS SINCAL Installation (normally this is "C:\Program 

Files\PTI\PSS SINCAL 7.5\Bin"). 

If you need a new license file or have any questions about the licensing, please contact the 

PSS SINCAL Hotline (phone +43 699 12364435, e-mail sincal@simtec.cc). 

1.2 Release for 64 Bit Operating Systems 

PSS SINCAL is (currently) only available as a 32-bit application, but it is also possible to use the 

program trouble-free on 64-bit operating systems. The following operating systems are supported: 

 Windows XP (x86) with Service Pack 3 

 Windows Vista (x86) with Service Pack 2 

 Windows 7 (x86 & x64) 

 Windows Server 2003 (x86) with Service Pack 2 

 Windows Server 2008 R2 (x86 & x64) 

These operating systems can be used with all the available licensing models: PC licenses, Dongle 

licenses and network licenses. This means you can now also use Dongle licenses (WibuBox) on 64 

bit systems.  

A final 64-bit version of PSS SINCAL is planned for October 2011. It will not differ in its functionality 

from the 32-bit version; the only difference will be the larger addressable memory. 

1.3 Supporting New Database Systems 

PSS SINCAL is now also enabled for use with the current Oracle11g RDBMS. In the way the 

program functions, however, nothing has changed from the preceding version of Oracle10g.  

On the other hand, Microsoft SQL Server support is, however, entirely new. This has been 

integrated in the product as a result of increased client demand. 

The SQL Server has been integrated in the PSS SINCAL architecture in the same way as Oracle. 

The implementation sits directly at the PSS SINCAL COM servers. The way you access data priority 

applications is absolutely transparent; i.e. it does not matter which RDBMS delivers the data. The 

priority application – whether it is PSS SINCAL, PSS PDMS or PSS DB – can always access the 

data in same way.  

What makes SQL Server unique is that an express version is available free of charge. This can also 

be installed without any problems on a normal PC or notebook. This is so-to-speak a "light" version of 

the database server. Databases can be managed directly at the local computer without the need for 

a central server. The solution is comparable to Access, but with the important difference that you 

have a really powerful, fully-fledged and functional RDBMS.  

  

mailto:sincal@simtec.cc
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The following is a list of all the relational database systems that are supported (new systems are 

highlighted in bold): 

 Access 2003 

 Access 2007 

 Access 2010 

 Oracle 9i 

 Oracle 10g 

 Oracle 11g  

 SQL Server Express 2008  

 SQL Server Express 2008 R2 

 SQL Server 2008 

 SQL Server 2008 R2 

 

New Database Configuration 

The dialog box for Database Configuration under Extras – Options… has been redesigned. 

 

Illustration: Dialog box for Database Configuration 

The dialog box can be used to preselect the default database system you prefer to work with. If you 

wish, however, you can also use different systems simultaneously.  

You can even make individual configuration settings for each database system. With real server 

systems such as Oracle or SQL Server, the database instance and access data for managing the 

database need to be defined here. If you are using Microsoft Access and SQL Server Express client 

databases, you can make enhanced settings for working with the databases (document behavior, 

automatic compression, etc.). 
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New Database Management 

The functions for managing databases have been completely reworked. These functions can be used 

both for updating databases and for managing PSS SINCAL databases stored on server systems. 

Up until now, different dialog boxes have been used for the various database systems. Now all these 

functions have been integrated into a new central Wizard where all administrative tasks can be done.  

File – Administration – Manage Database… in the menu starts the Wizard for managing 

databases. 

  

Illustration: New Wizard for managing databases 

The first step is to select the database system you want to use. Oracle and SQL Server require that 

you enter the administration user as well as the instance. Microsoft Access and SQL Server Express 

do not require any additional entries. Click Next > to switch ON the dialog box for managing the 

database.  

In server-based database systems, all the available PSS SINCAL databases are displayed in the 

dialog box. With Microsoft Access and SQL Server Express, a file browser is used to load the 

databases. 

Click Update to update all the databases selected in the list to the current database version. 

PSS SINCAL displays the results of this procedure for each database in the State column. 

Click Delete to permanently remove all the databases selected in the list. Note that this procedure 

cannot be reversed.  

SQL Server has a special Permissions… button for defining authorizations for use of the database, 

i.e. this specifies which users can access the database. 

Calculation Automation Function for Opening Databases 

The automation functions for the calculations have been enhanced in a way that the required 

enhanced control setting for SQL Server databases can be defined. 

There is a new Database method for defining an entire "Connect" string. 

' Set database connection string. 

SimulateObj.Database "TYP=NET;MODE=SQLSERVER;NAME=SQLSRV_ELE1;" & _ 

                     "INSTANCE=SQLSRV;USR=username;PWD=password;" & _ 

                     "SINFILE=C:\Temp\Example Ele.sin;SYSUSR=sincal;SYSPWD=sincal;" 
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The new method works with all database systems, thus replacing the old method DataSourceEx. 

For compatibility reasons this older method is still available. 

For a detailed description of the automation functions, see the chapter on Automation of the 

Calculation Methods in the System Manual. 

1.4 Documentation 

Product documentation has been greatly improved. All the illustrations in the documentation and the 

examples have been improved to make the online help even more pleasant to use. 

 

Illustration: PSS SINCAL Online Help  

In addition, an enhanced description of the automation functions for the calculation methods is now 

available at the Online Help. All the element attributes that can be modified directly in the automation 

are documented here. 
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2 User Interface 

2.1 Background Maps in the Network Diagram 

This new function lets you display background maps from the Internet directly in the PSS SINCAL 

network diagram. 

 

Illustration: Background map of London in PSS SINCAL 

The use of correctly scaled background maps greatly simplifies network digitalization. To digitize a 

geographic network, simply enter the latitude and longitude of a single point in the network area. 

Everything else works practically automatically. The necessary map data are downloaded from the 

Internet and immediately displayed in the network diagram. When you zoom or modify the section of 

the diagram, PSS SINCAL automatically reloads the appropriate map data. The only thing that still 

has to be done manually is to create the actual network. 

Details on Implementation 

The Internet has a number of different map services that offer the highest-quality map material. 

Maybe the most well-known providers are Google Maps, Microsoft Bing Maps and OpenStreetMap. 

All three provide excellent map quality, but only Google and Microsoft let you integrate satellite 

pictures.  

Google and Microsoft are commercial providers; i.e. the use of the map material in applications is 

subject to very restrictive licensing regulations and is not free of charge. Only accessing the data with 

the Web browser is free. To use the data in applications, each end user needs to have its own 

license and, depending on license model, charges then accrue each time you use the map data.  

OpenStreetMap is free project that collects geographical data and is free for anyone to use. The 

heart of the project is a database similar to wiki that has geographic data. These data may be used 

according to the Creative-Commons-Attribution-ShareAlike-2.0 license. This allows you to use the 

data in printouts, Webpages, and applications such as navigation software, all without being limited 
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by restrictive licenses or having to pay.  

The provider CloudMade (http://cloudmade.com) has been used in PSS SINCAL to incorporate the 

background maps. This service lets you download map material based on OpenStreetMap for 

applications.  

Background maps are made up of pre-rendered tiles. These tiles are square bitmaps of uniform size 

(256 x 256 pixels) available in 18 predefined levels of detail for the entire Earth. The lowest level of 

detail describes the whole planet with only one tile. For the highest level of detail, approx. 70 billion 

tiles are necessary. 

Use of Background Maps 

General preliminary settings for using background maps can be set in the options (Extras – 

Options…) dialog box. 

 

Illustration: Options for Background Maps 

PSS SINCAL automatically presets the link to the CloudMade server and makes any required 

connection settings.  

If you wish, you can change the directory used for saving the downloaded tiles. This directory stores 

all the downloaded tiles. Local temporary storage both greatly speeds up how the background map is 

displayed, and, as soon as all required tiles have been downloaded, the background maps can be 

used entirely without being connected to the Internet.  

To use a background map in a new network, only a few steps are required. First, you need a 

geographic network. File – New… in the menu opens the dialog box for creating the new network. In 

the following example, a new geographic network is created with an area of 40 x 30 km. 

http://cloudmade.com/
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Illustration: Defining the area size for the new network 

In the next step, you can use Tools – Background Map… in the menu to place the map. In the 

dialog box, simply assign a latitude and longitude to any point in the network area. In this example, 

the center of Vienna has been used as the middle of the network area. 

 

Illustration: Placing the background map 

Click Open position in Google Maps to check the map position currently set. This opens the Web 

browser and displays the latitude and longitude previously set in GoogleMaps.  

Display configures how the background map will be displayed. You can even select map display 

intensity and the graphics layer.  

Preload allows you to automatically download tiles for selected zoom steps in the background. In this 

way, all the tiles for the network area can be downloaded from the Internet and stored locally in 

advance. If you do not preload, the tiles are loaded as soon as they are required.  

Click OK to close the dialog box and PSS SINCAL displays the background map in the network 

diagram. 
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2.2 New Interface for Reports 

PSS SINCAL has a flexible report-generation system based on Crystal Reports 11. There are a 

number of predefined reports for both electricity and pipe networks to help you visualize input and 

output data.  

To improve the way you work with the reports and make this procedure even more user-friendly, 

reports are attached in an application window the same way as the Tabular View and Diagram View. 

This new integration fundamentally improves how working with reports is integrated into the work 

cycle. The report window is opened as needed. You can, however, change to another application 

window at any time without having to close reports. 

The new report window can either be opened by using View – Report View in the menu, with a new 

icon in the standard toolbar or by pressing the "F11" key. 

 

Illustration: New report window in PSS SINCAL 

The report window has two parts. On the left, there is a Tree-Control section where compilations can 

be opened. These can be made up of any collection of individual reports you want to look at, export 

or print out. The actual report is displayed on the right. Crystal Reports’ Render-Engine is used to 

display the report.  

There are functions for editing the compilation and, of course, also those needed for controlling the 

general appearance of the reports in the toolbar and in the Report menu.  

For a detailed description of these new reporting functions, see the chapter on Reports in the 

System Manual. 
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2.3 Joining Lines 

This function joins lines selected in the Graphics Editor. The prerequisite for this is that the lines can 

be connected from a technical standpoint: i.e. that they need to be in the same network level, have 

the same conductors, etc. In addition, the lines cannot have any "branches".  

When you group, a single replacement line is created from the technical data of the selected lines. 

When the thermal limit current is assigned the minimum value, impedances simply cumulate 

according to length. The original data of individual original lines are stored for the documentation as 

line segments.  

This function was first and foremost requested by users who wanted to use data from GIS systems 

for network planning. Different coupling solutions very often transfer data 1:1 by the GIS to the 

PSS SINCAL database. This means that also very small connecting pieces are modeled as real lines 

and this can be unfavorable for network planning involving large amounts of data. Joining lines 

manually reduces the amount of data. 

Select the lines you want in the Graphics Editor. Then click Join Lines… in the pop-up menu of the 

determining line. The "determining" element in the selection defines the beginning and the direction 

of the new line. 

 

Illustration: Joining lines 

A dialog box automatically opens where you can enter the name for the new line. If joining the lines 

causes any problems, PSS SINCAL shows this with an indicator message in the dialog box. 
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2.4 Network Element Groups in Network Browser 

Network element groups are a universal tool for grouping network elements. These groups are used 

both by the calculation methods (e.g. for voltage curve diagrams in load flow or to define common 

mode groups for the reliability calculations), and also to save any combinations of network elements 

for additional editing.  

Up until now, network element groups had to be edited with a modal dialog box. This means the 

entire editing in the user interface was blocked.  

To allow you to work more flexibly and efficiently with network element groups, the functions for 

editing and managing network element groups have been integrated in the Network Browser.  

  

Illustration: Network Element Group and Graphic Element Group in the Network Browser 

Because of the integration in the non-modal support window, you can take advantage of the entire 

potential of the network element groups. This allows you to combine the many different PSS SINCAL 

functions for editing and evaluating networks with the evaluation and selection functions for network 

element groups any way you want.  

The new evaluation function for network element groups is also especially practical. Network 

elements are colored according to the group they belong to. When the amount to be displayed in the 

dialog box changes (e.g. with the filter field), PSS SINCAL immediately displays these changes in the 

network diagram. 
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2.5 Enhanced Import and Export Functions for Network State 

These let you export PSS SINCAL network states (i.e. the switch state, operating state and controller 

data of network elements) to a file, so you can save different network states and import them again 

later. 

This function exports network states (i.e. the switch positions, operating states and controller data of 

network elements) into a file, so you can save operating states for a network and import these again 

later.  

To further improve the flexibility of this function, it has been comprehensive enhanced. Now 

practically all the important attributes of the network elements can be imported or exported. 

Exporting a Network State 

The Wizard for exporting the network state can be started with the help of File – Export – Network 

State… in the menu. 

 

Illustration: Export Network State Wizard 

Select the XML file where the network state is to be stored on the first dialog page of the Wizard. The 

export scope can also be defined. There is a new Element data option. If this is switched ON, 

PSS SINCAL displays a second dialog page where you can select the attributes of the network 

elements to be stored in the XML file. So that the settings do not have to be defined again each time 

you export, they can be stored in a compilation file. 

Importing a Stored Network State 

To import a stored network state, click File – Import – Network State… in the menu. Simply select 

the XML file in the Wizard from where the data should be loaded. 
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2.6 Enhanced Network Archiving Functions 

Network archiving functions in PSS SINCAL are a practical tool for saving networks with all data to a 

ZIP archive. The network archive is, of course, a normal ZIP archive, but with a special structure. To 

be sure that these cannot be confused with normal ZIP archives when you import them, network 

archives are stored with the new ".sinx" extension (analogous to Microsoft Word documents "docx").  

The data in the archive can either be stored in the original format (.mdb, .mdf) or in a database-

independent XML format. The database-independent XML format is primarily intended for server 

databases such as ORACLE and Microsoft SQL Server, making it easier to save or export all the 

network data.  

To improve the archiving functions even further, there is a possibility of either storing 

 local and global standard type databases, 

 local and global protection device databases and 

 local and global models  

in the network archive.  

This lets you archive a network with all the supplementary data comfortably in one step. This is 

particularly practical if you want to forward all the data for analysis or editing. 

Exporting Network Data 

The actual archiving is done with a Wizard started with File – Export – Network Archive… in the 

menu.  

On the first dialog page, select only the archive file and the storage format for the data. The second 

dialog page is used for setting parameters as to whether databases and models assigned to the 

network should also be saved to the archive. 

  

Illustration: Network Archive Export Wizard 

Importing the Network Data 

To import data from an existing network archive, first create a new network. The next step is 

particularly important: you need to save the network. This determines the storage location in the file 

system needed to import the assigned standard type databases and models. When you have done 
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this, start the import function File – Import – Network Archive… in the menu. This opens another 

Wizard where you can select the archive to be imported. 

2.7 Other New Functions 

This section is a short overview of the different new features improving existing functions. 

Enhanced Symbols for DC-Infeeders 

DC-infeeders have new graphic symbols. PSS SINCAL automatically displays the new symbols in 

the network diagram with the help of the selected infeeder type. 

 

If you want to use another symbol, you can select this with the Format dialog box. 

Enhanced Toolbar Collections 

This function for switching toolbar collections in the View – Toolbar Collection menu or at the 

corresponding symbol in the Standard toolbar lets you choose between 5 different collections. 

 

Illustration: Dropdown menu for selecting the toolbar collection 

The current visibility of all the toolbars and support windows is stored in the toolbar collection. Simply 

select the point in the menu or use the key abbreviation to switch between collections. This displays 

the required user interface elements for the current work situation on the screen. 

Improved Connection of Diagrams and Tables 

The way diagrams and tables are connected has been improved. A toolbar with the important 

functions has been integrated into both application windows. This means the important required 

functions are directly available in the application window and you do not have to waste time switching 

between toolbars in the main window. 

Improved Standard Type Dialog Boxes 

PSS SINCAL has special dialog boxes for editing standard types (Insert – Standard Type). These 

dialog boxes consist of a Tree-Control section where all the available types are organized 

hierarchically (tree view) and a data screen form with the actual data of the Standard Type. 
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To improve how standard types are selected and located, a new quick-filter function has been 

integrated into the dialog boxes. This is available in the toolbar above Tree-Control. Typing 

something in the filter field immediately updates the display in Tree-Control. This makes it easier to 

locate a specific type – even when there are thousands of types (e.g. as with lines). 

New Features for Station Models 

Based on the requests of various users there is a new function for deleting unused bays (i.e. those 

without any equipment or network elements). The new function is attached to the Station Browser. 

There is an enhanced pop-up menu for deleting unused bays at a station (or at all the stations). 

 

Illustration: Pop-up menu for the deleting unused bays 

There is also a new station find function. The PSS SINCAL dialog box used to search for network 

elements has been enhanced so that it can search for stations as well. 

 

Illustration: Find stations 
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Improved Way to Include Owners 

The pop-up menu of the network elements can now also be used to edit element owners. 

 

Illustration: Pop-up menu for the selected network element 

Modified Shortcut Keys and new Popup Menus 

PSS SINCAL's keyboard shortcuts have been reworked and enhanced. For an itemized list of all the 

standard shortcut keys, see the Shortcuts section in the chapter on Technical Reference in the 

System Manual. Shortcut keys can, of course, be customized to meet individual needs with the help 

of the Options dialog box. 

  

Illustration: Dialog box for customizing shortcut keys 

Some new popup menus can also be called up with shortcut keys. Particularly useful are  

 the Topology menu (access to topology objects such as network level, network area...), 

 the Additional Element Data menu (data for the selected network element), 

 the Reliability menu (enhanced data for reliability) and finally  
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 the Dynamics menu (enhanced data for dynamics). 

New Example of Automation 

PSS SINCAL has a new VBS script to display the enhanced functions for calculation automation. In 

the example, the simulation method for Contingency Analysis is used at different times to find any 

future weak points in the network.  

The new example of automation is available in the PSS SINCAL installation structure: 

"Project\Batch\Advanced\SimMethodsOverTime.vbs" 

Simplified Sending of Error Reports 

Sending error reports to PSS SINCAL Support has been organized in a more user-friendly way. ? – 

Bug Report opens a simple form in the menu where you can enter contact information and a 

description of the problem. Simply click Send to send these data directly via the Internet to 

PSS SINCAL Support. 
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3 Electrical Networks 

3.1 Load Flow 

PSSE Load Flow in PSS SINCAL 

PSS SINCAL lets you start PSSE Load Flow directly in the user interface. The prerequisite for this is 

that PSSE V32 or PSSE V33 has been installed on the computer. If this is the case, PSS SINCAL 

has a new menu item for starting PSSE Load Flow. 

 

Illustration: PSSE Load Flow in PSS SINCAL 

The results of the PSSE load flow are fundamentally different in content from those in PSS SINCAL: 

Node voltages and angles are entered in the input data, all values are per unit, etc.  

So that PSSE load flow results can be used directly in PSS SINCAL, the following is done: After the 

calculations, the internal results are transferred from PSSE to the PSS SINCAL calculation methods. 

A special mapping has to be performed, since PSSE uses internal keys for the calculations. Once the 

mapping is finished, the results can be processed further with the PSS SINCAL calculation methods. 

At this point, all the additional load flow results are calculated from the supplied calculation results. 

Then the results prepared by PSS SINCAL are stored in the database. This assures that the different 

LF results tables in the network database have been filled correctly.  

If the load flow calculations were successful, then you get the same results scope as with 

PSS SINCAL load flow. This means that the results can be displayed in the network diagram, 

evaluated in screen forms and tables, and provided in reports.  

The sequence log of the PSSE load flow calculations is provided in the PSS SINCAL message box 

(log file). 

Discrete or Continuous Control 

PSS SINCAL lets you determine the controller positions either discretely or continuously. The 

Controller Adjustment field is used to select the type of results in the basic data of the calculation 

settings. 
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Power Control at Transformers 

Power control for transformers has been enhanced. Up until now, PSS SINCAL could only make 

control at a predefined target value. Now a power band (i.e. with upper and lower limits) can be 

defined for control. 

Remote Control at the Static Compensator (SVC) 

The voltage at the connection node has always been used to calculate the current reactive power of 

the SVC.  

In modern networks, however, SVCs can monitor the voltage at a node that is far away. Now this 

function also exists in PSS SINCAL. Simply select a Controller Node for which the voltage is to be 

regulated in the Basic Data tab. 

Improved Controller Data Input for Infeeders 

The way controller data and limits are entered for network elements for synchronous machines, 

power units, and infeeders has been redesigned.  

The technical limits for operating behavior are now clearly separate from the controller data. 

 

Illustration: Input data for the synchronous machine 
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3.2 New Features for Dynamics 

One-Phase Machines 

At one-phase machines, the equivalent connection of the one-phase machine simulates the rotor 

data. This is true both for one-phase asynchronous and one-phase synchronous machines. 

For one-phase asynchronous machines, note the following: 

 Equivalent model data are used to simulate one-phase asynchronous machines. This is true 

both for machines between phase and ground and machines between two phases. 

For one-phase synchronous machines, note the following: 

 Winding data are used to simulate one-phase machines. This is true both for machines between 

phase and ground and machines between two phases. 

 The Armature Leakage Reactance needs to already contain the influence of the inverse field. 

 The direct axis needs to have the Resistance Damper Winding, the Leakage Reactance 

Damper Winding, the Resistance Field Winding, the Leakage Reactance Field Winding and 

the Magnetizing Reactance. 

 The quadrature axis needs to have the Resistance Damper Winding, the Leakage Reactance 

Damper Winding and the Magnetizing Reactance. 

Residual Voltage (Flux) for Saturations 

For more precise observations of the starting operation, you need to enter the residual voltage (flux) 

per phase. This information has been added to the dynamics data for the following network elements: 

 Two-winding transformer 

 Three-winding transformer 

 Current transformer 

 Shunt reactor 

 Shunt impedance 

 Serial reactor 

 Load 

Additional Feature Zero-Phase Sequence/Grounding 

PSS NETOMAC simulates asymmetrical network elements as individual branches both in the phases 

and the return line. The network elements’ zero-phase sequence impedance is used to determine the 

neutral point connection to the return line.  

As experience from different projects has shown, the zero-phase sequence impedance of the 

network elements is not known in asymmetrical medium-voltage networks. When you use standard 

values for the zero-phase sequence data or enter values similar to the positive-phase sequence, the 

calculations for neutral-point impedance produce negative values and problems in the dynamics. The 

same problem exists when positive-phase sequence data are corrected without updating the zero-

phase sequence data.  
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The input of zero-phase sequence data now includes the possibility of selecting "Z0 identical Z", so 

you can enter a neutral-point impedance for the following network elements: 

 Synchronous machine 

 Asynchronous machine 

 Infeeder 

 Load 

 Variable shunt element 

 Shunt impedance 

 Shunt reactor 

Enhanced Variables for Dynamics 

The models for the dynamic calculations permit the use of variables. This means both that the 

behavior of the model can be controlled and that topological references can be defined.  

To edit the variables for dynamics, select Insert – Dynamics – Variables for Dynamics… in the 

menu to open a special dialog box. 

 

Illustration: Dialog box for editing variables for dynamics 

For the topology variable types for node and element, this dialog box has an entry for Phase (L1, L2, 

L3, L12, L23, L31, L123). This additional information is needed to simulate asymmetrical networks. 

3.3 Protection 

Universal Protection Devices 

Modern protection devices have various functions for tripping. Up until now, PSS SINCAL needed to 

have different protection devices at a terminal to simulate a protection device with different tripping 

characteristics. This made entering data complicated, and identical data sometimes needed to be 

entered more than once.  

To solve this problem, how protection devices and their settings are managed and processed 

internally has been enhanced. Now a location can have as many settings for tripping characteristics 

as you want. Even combinations of OC, DI and DIFF settings are possible. The following protection 

device dialog box shows a device with several different settings. 
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Illustration: New Protection Device dialog box 

In the Protection Device dialog box, the pop-up Tree-Control menu lets you add new settings for 

tripping at any time. 

The functions for protection device annotation have also been improved. At devices with multiple 

settings (OC, DI, DIFF), these are displayed block by block one after another. 

Preliminary Setting for Short Circuit Procedure 

In network planning, the short circuit calculation settings are usually set for system planning 

(maximum). This setting, however, cannot be used to check protection pickup. Protection pickup has 

to work properly even with current network conditions and when there are minimum short circuit 

powers at the infeeder.  

The calculation settings for protection coordination now also have entries for Short Circuit Method 

and Short Circuit Data Type. This means the short circuit method can be preset directly for 

protection coordination. 

Considering Differential Protection Devices 

Up until now, PSS SINCAL only used differential protection devices for reliability calculations. These 

protection devices are now also included in protection coordination and when generating protection 

routes.  

The following agreements are valid for considering the differential protection devices in the 

calculation methods: 

 Differential protection for nodes: 

If all the differential protection devices of a protection zone indicate the same insert node, the 

protection direction is backward. 
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 Differential protection for elements or element groups: 

If differential protection devices of a protection zone have different insert nodes, the protection 

direction is forward. 

The consideration is done according to the following simplified principle. It is not necessary to have a 

sum of current. The fault location alone determines whether the differential protection devices of the 

protection zone will trip. Elements of the protection zone are determined with the help of their own 

network tracing – depending on node or element differential protection.  

The tripping time is different for each differential protection device indicated. If the tripping times for 

differential protection devices in a protection zone are not identical, tripping for all of them is done at 

the smallest indicated time. At the moment, the differential protection devices are only assigned a 

single tripping time as a setting. 

3.4 Optimal Network Structure 

To generate the optimal network structures, PSS SINCAL has new control settings. 

 

Illustration: Optimal Network Structure Settings 

To improve how generating loops is controlled, the Max. Loop Station Count is now assigned 

settings in addition to those for maximum power in the loop.  

There is also a new entry for Line Costs/m. These costs are considered when new lines are placed, 

along with any underground construction costs for the route. 

Manually Selecting the Area to be Optimized 

There is a new function for manually selecting the optimization area that defines the primary 

substations and network stations to be considered before network optimization actually starts.  

Simply select the routes where primary substations and network stations are assigned. Then, when 

the optimal network structure calculations actually start, PSS SINCAL only considers the stations you 

have selected. All other stations are ignored. Pre-selecting has no influence on the route model, i.e. 
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all the existing (active) routes are always used to create the best possible network structure. 

3.5 New Smart Load Flow 

PSS SINCAL Smart Load Flow functions enable Smart Grid calculations. The important thing here is 

to connect current measured value to the network model. In planning calculations, the network model 

is adapted to real conditions by trimming with factors, considering simultaneity, using load curves, or 

by a combination all this methods. In calculations with measured values, however measured 

consumption should be used as a basis for the calculations. In the ideal case, timely plant 

management calculations can be done with this. These results let you become active in the network 

operation so you use energy and existing resources more efficiently. Of course, they also help you to 

recognize problem situations before they become serious, and eliminate them if possible. 

Connecting Measured Values 

The measured values are normally managed by a central metering system with a complex 

architecture. Normally, the data of several millions meters need to be collected, processed and 

stored. Current systems store measured values at 15-minute intervals, i.e. 96 measurements per 

meter and day with a history of about three years (the equivalent of approx. 100,000 measurements 

per meter). The measured values run through a number of stations, until they are finally stored in a 

database. Normally, a highly available parallel RDBMS is used for data storage, since this is the only 

way to manage large amounts of data.  

Before PSS SINCAL can calculate with measured values, some problems need to be solved. On the 

one hand, measured values (provided by meters) have to be connected to PSS SINCAL network 

elements. On the other hand, measured values have to determine the consumption or feed power of 

a network element for any point in time.  

Mapping is needed to connect the measured values with the PSS SINCAL network elements. In the 

PSS SINCAL data model, all elements can be specified by a unique UUID (Universal Unique 

Identifier). The simple mapping solution simply assigns a unique ID to the network element with the 

necessary measured values. In more complex cases, it might, however, also be necessary to create 

a special mapping table, which then connects a PSS SINCAL UUID with the proper key to uniquely 

identify the meter.  

Assigning consumption or feed power to a specific time is already a quite complex procedure. 

Basically, these values could also be written directly into the PSS SINCAL network database, but if 

you do this, you quickly run into technical limitations. Normally, PSS SINCAL uses the Access 

database system. In this case, the program mostly runs "stand alone" on a normal PC or notebook. 

But this architecture and hardware platform are not suitable be used for managing large amounts of 

data.  

It is therefore better to use the existing resources of the metering system. These systems usually run 

on server clusters with greatly dispersed databases. This means you have all the calculating power 

you need to efficiently manage even extremely large data. For this reason, PSS SINCAL’s 

connection for measured values has been organized to let you access the data required for the 

calculations dynamically. For this PSS SINCAL has a special new Smart-LF interface. The Smart-LF 

interface needs to supply the required data quickly. This, however, requires you to have a very 

"system-focused" integration/connection. You need to consider that there are very different systems 

for measuring data storage that manage data in different ways. The interface has two parts: a 

standard interface and a system-specific connection. 
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Architecture of the Smart LF Interface 

The following illustration shows the basic architecture used to dynamically supply data for the 

calculation methods with the Smart-LF interface. 
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Illustration: PSS SINCAL Simulation’s dynamic data supply 

This illustration shows the functions basically work. PSS SINCAL starts the simulation to solve the 

load flow problem for a specific time t1 (1). The simulation loads the entire network with all input data 

from the PSS SINCAL database (2). The network is analyzed and completely set up. Then a defined 

COM interface sends off a query to get the current network state for the time t1 (3). All the network 

element UUIDs that need to be supplied with measured values are transferred to the COM interface. 

Normally there are only a few thousand consumers in the current network model. Finally, the data 

query is forwarded to the metering system (4), or the corresponding RDBMS server, and then the 

stored measured values are delivered for the time t1. These data return to the simulation via the 

COM interface and are assigned to the respective network elements. Then the actual calculations 

can be started.  

The depicted sequence clearly shows that a special COM interface supplies data dynamically before 

the calculations start. This means the original input data of the network elements from the database 

must be overwritten with proper values before you can calculate. PSS SINCAL provides the precise 

scope and the structure of the COM interfaces. These COM interfaces are therefore not the same as 

a program API. They are more dynamic database interfaces. Interfaces alone are, of course, 

useless. These must be properly implemented to deliver the data from the metering system. But this 

is precisely the advantage of this idea. Practically any system can be dynamically attached to 

PSS SINCAL calculation methods. It could be a SCADA system or any other system that provides 

proper input data. 

Enhanced Documentation for the Smart LF Interface 

The PSS SINCAL installation CD has a special description for the Smart Load Flow: 

"Doc\English\Misc\SINCAL Smart Load Flow.pdf".  

This documentation has been designed primarily for software developers and integrators. This shows 

the basics behind how Smart Load Flow and the Smart LF COM interface work. To simplify setting 

up the Smart Server correctly, PSS SINCAL already has a fully functioning example implementation 

as C++ source code. This is available in the "batch" directory of the PSS SINCAL Installation 
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(Project\Batch\SmartDemoSrv.zip). 

3.6 PSSE V33 Import and Export 

The new version 33 of PSSE should be available in May 2011.  

To assure smooth data exchange, even with the new PSSE version, PSS SINCAL already supports 

importing and exporting RAW and SEQ files in V33 format. 

3.7 Improvements in Performance 

Load Flow and Short Circuit 

Internal restructuring the matrix functions and optimizing calculations with complex values have 

increased performance by approx. 15 %. 

Optimal Network Structure 

The calculations required to specify the best possible network structure are – mainly in large 

networks – relatively time-consuming. The calculation time increases astronomically when station 

swap is switched ON. This normally means that many millions of additional network variations need 

to be analyzed. To increase the speed, filtering is done with a special algorithm that recognizes 

unproductive combinations beforehand and eliminates them. In large networks this means the 

calculations are ten times faster. 

PSSE Export 

Exporting large PSSE RAW files (networks with more than 20,000 nodes) is now approx. four times 

faster. 
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4 Pipe Networks 

4.1 Improvements in Performance 

Internal improvements and restructuring significantly increased the speed of pipe network 

calculations. Large poorly converging networks can now calculated approx. four  times faster.  

The calculations for water networks with 24,000 nodes require 

 approx. 36 seconds with PSS SINCAL 7.0 and  

 approx. 8 seconds with PSS SINCAL 7.5. 

As the test platform, a normal notebook with 2.2 GHz dual-core processor and 3 GB RAM was used. 


