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1 General Remarks 

1.1 Licensing 

PSS SINCAL 12.5 Platform uses the same license file as the preceding PSS SINCAL 12.0 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@simtec.cc). 

1.2 Support for New Database Systems 

This version also supports the following systems in addition to the previously available databases: 

 SQL Server 2012 

 SQL Server Express 2012 

 SQL Server 2014 

 SQL Server Express 2014 

A list of system requirements for PSS SINCAL 12.5 as well as all supported operating systems and 

database systems is provided in the HTML file "Doc\English\ReadMe.htm" on the installation DVD. 

2 PSS®SINCAL 

2.1 User Interface 

Improved Database Update 

In response to requests from users, the product version is now displayed when networks are 

refreshed instead of the internal database version number. This makes it easier when opening a 

network to determine the product version with which it was edited.  

The function for refreshing standard databases was likewise made more user-friendly. When a 

network is opened, a check is made whether all standard databases assigned to it are present and 

also in which version. 

mailto:sincal@simtec.cc
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Depending on the result of the check, an enhanced information dialog box appears in which the user 

can select further steps for each assigned standard database: 

 Ignore 

Database is temporarily deactivated; the network is opened without this database. 

 Update 

Database is updated to the latest version. 

 Remove 

The database is not updated, the assignment to the network is removed. 

New Selection Function in the Graphics Editor 

The graphics editor now provides a new selection function in the pop-up menu of nodes and network 

elements. This allows all those network elements to be selected which are supplied by a selected 

network element. This function is essentially an inverse implementation of the Select supply function, 

by which those network elements are selected via which a selected network element is supplied. 

New Automation Functions 

The Automation GUI provides a new selection function called SelectByFunction. This now provides 

also the functions which are available in the graphics editor in the pop-up menus of nodes and 

network elements: 

 Selection functions for nodes 

o Select connected elements 

o Select supply 

o Select supplied elements 

o Select network level 

o Select network area 

o Select substation 

o Select bay 
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 Selection functions for network elements 

o Select connected elements 

o Select supply  

o Select supplied elements 

o Select network level 

o Select network area 

o Select substation 

o Select bay 

The new selection function is available in the selection object of the document. The result of the 

function is a group of selected items in the graphics editor.  

The following small example shows how the new selection function can be used. First a node is 

selected in the GUI and the new SelectByFunction function likewise selects all those elements that 

are connected to this node. 

' Select a network element 

const SIASelectConnectedElements = 3 

 

Set Selection = SincalDoc.GetSelection() 

Selection.AddItem 17, "Node" 

SincalDoc.Select Selection 

 

SincalDoc.SelectByFunction SIASelectConnectedElements 

 

The new IsReady function is provided as an enhancement of the Automation GUI. This makes it 

possible to check whether the application was completely loaded and ready for automation tasks. 

' Wait until application is ready. 

Do While Not SincalApp.IsReady() 

Loop 

 

The IsReady function should always be used if the PSS SINCAL user interface is started with 

automation functions. 

Display of Current and Voltage Transformers in the Network Graphic 

In response to requests by users, a graphical display and editing of current and voltage transformers 

in the network graphic has been provided and also in the protection documentation.  

The transformers are linked in the form of mounted components: Voltage transformers are assigned 

to a node and the current transformers to a terminal of a network element. Annotations with the input 

data are provided in the network graphic both for current as well as for voltage transformers. 

 

The graphical display of the transformers must be activated explicitly via an option in the screen form 

in order to ensure that undesired consequences do not occur with existing networks. 
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Vector Diagrams in Data Screen Forms 

The screen forms provide complex result values for current and voltage in component form for short 

circuits, protection coordination and unbalanced load flow. In order to better assess these results, 

these screen forms also offer a graphical visualization in the form of a vector diagram. 

 

New ISO Evaluation for Load Flow Results 

A new ISO evaluation function has been provided for analyzing the load flow results of electrical 

networks, enabling the visualization of the largest voltage deviations from the node voltage. This new 

evaluation is available both for symmetrical and asymmetrical load flow results, although the function 

is primarily useful for asymmetrical load flow results. Different deviations in the form of overvoltages 

and undervoltages can occur here for each conductor, and the largest of the deviations then defines 

the quality of the node for evaluation. This enables problematic points to be identified easily, also in a 

large asymmetrical network. 

Enhanced Updating 

The updating function enables nodes and network elements to either be placed manually in a view 

without graphics data or automatically generated. This function is particularly useful for networks that 

were imported from third-party systems as they normally do not provide any kind of network graphic. 

During the update, nodes without graphic data are selected from a list in the network browser and 

placed as required in the network. These functions were optimized so that they can even be used 

ergonomically and interactively with very large networks containing several thousand nodes. 

The dialog box for the automatic generation of network graphics was given a clearer design and the 

Node Level limitation criterion is also supported in hierarchical generation mode. 
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Increased Resolution Accuracy in the Network Graphic 

To improve image accuracy and detail resolution, particularly with very large geographical networks, 

the graphic system was fully converted from integer coordinates (Integer) to floating number 

coordinates with double accuracy (Double). 

2.2 Electrical Networks 

Performance Improvements in the Load Flow 

The internal processes of the load flow calculation were optimized and improved at different places to 

improve accuracy. 

General Improvements in the Load Flow: The internal structure of the network elements, or more 

precisely, its data organization in the working memory, was optimized to ensure that all the data 

required in the load flow iteration is available with as few memory accesses as possible.  

Modified Determination of Network Input Impedance: The determination of the operating points of 

PV generators, reactors and capacitors with voltage control requires the network input impedance. 

As soon as these types of elements are in the network, the network input impedance is determined 

with the help of a proprietary matrix. The structure of this matrix has now been optimized without the 

impedances of the passive shunt elements. This provides improved convergence of the generators 

with the voltage setting. 

Operating Point from Last Iteration: With some elements, the result of the operating point 

calculation only depends on the voltage (at the connection node, at the controller node). If this 

voltage does not change in the subsequent iteration or the change is insignificant (e.g. less than 1e-

6pu), the operating point does not have to be recalculated. The result of the previous iteration can be 

retained.  

Sparse Matrix Optimizations: The matrix functions were optimized in terms of accesses and 

updates. This increases the processing speed in all load flow procedures as well as all other 
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procedures based on the load flow. 

Improved Convergence in the Admittance Matrix of Load Flow Procedures 

Due to its design, there are some complicacies in the admittance matrix load flow procedure with 

generators with a constant active power and constant voltage value (PV types). These complicacies 

mostly occur in high voltage networks which are imported from third-party systems, as the generators 

here frequently have to be simulated as PV types. 

To solve the load flow problem virtually all third-party systems, use a Newton method, which does not 

present any complicacies with PV nodes. The Newton method provided in PSS SINCAL also enables 

the problem-free calculation of these networks. However, symmetrical and asymmetrical networks 

are increasingly being calculated together. In this case only the admittance matrix method (i = Y * u) 

is available for solving the asymmetrical load flow problem. 

The following measures were implemented to improve convergence in the admittance matrix method: 

 Improvement by Ignoring the Voltage Setting: If convergence cannot be achieved, the 

generator voltage is matched to the network voltage. When different voltages are specified for 

generators at nodes connected via small impedances, voltages are thus approximated.  

 Improvement by Testing the Active Power Settings: Many of the generators operate with an 

active power identical to the apparent power. These generators can therefore no longer provide 

any reactive power and can thus be incorporated into the load flow calculation with a fixed power 

value.  

 Improvement by Testing the Reactive Power Limits: Many of the generators have a very 

small reactive power range. With good approximation they can therefore be incorporated into the 

load flow calculation as generators with a fixed active and reactive power value. 

 

To avoid consequences with existing networks and particularly to retain the previous functionality 

unchanged, the new behavior of the generators can be activated individually with the new Load Flow 

Type "P and |vterm| = f(Q)" in the basic data of the synchronous machine. 
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Convergent Approximation Solution in the Load Flow 

In large transmission networks it is often not possible to tune the operating points of the network 

elements to each other correctly. In these networks the biggest complicacies are posed by the 

voltage stabilizing incoming supplies. It is therefore not possible in these networks to achieve a 

convergent solution for all set operating points of the network elements (particularly the voltage 

stabilizing incoming supplies). Given the number of incoming supplies and consumers, whether some 

contribute more or less to network operation than specified is also insignificant for assessing the 

network.  

The previous options for achieving a solution of the load flow problem 

 convergent solution by achieving the operating points settings or 

 divergent solution for locating input errors 

are therefore no longer sufficient for these kinds of networks.  

A convergent solution with an approximation of the operating point settings is therefore 

necessary. For this, the operating point of voltage stabilizing incoming supplies must be adapted to 

the actual network situation. As soon as the voltage angle of a voltage stabilizing incoming supply no 

longer changes, the reactive power stays virtually constant. The voltage setting is changed if the 

reactive power is outside of the power range. If it goes below the range, the voltage is increased, if it 

exceeds the range, the voltage is reduced. If this also does not achieve the required incoming supply 

of active power, the operating point is regarded as constant. This produces a convergent solution 

with an approximation of the operating point settings. 

Load Correction of Limited Loads 

Loads and the incoming supplies in electrical networks are mostly not consistently stated for a 

network state, i.e. there are often measured values at the incoming supplies and only average or 

maximum values at the loads. To achieve a convergent load flow whilst observing the power limits on 

the slack generator, there is no other alternative than to correct the loads. In PSS E this is also 

described as "load curtailment". 

This load curtailment was now also implemented in the PSS SINCAL load flow algorithms as a load 

correction in order to achieve more similar results. For this the power settings are checked at the 

slack after the power accuracy has been achieved. If there are power deviations, the total power of 

all limited loads and limited variable shunt elements is determined and defined with the deviations of 

the correction factors for these consumptions. The correction factors thus determined are then 

incorporated into the operating point calculation of these consumptions. Through the iterations in the 

load flow calculation kernels, the slack power is thus adjusted to the set power. 

Controlled Reactive Power Q = f(V) 

It is now possible to define a control of the reactive power of generators and DC infeeders via a 

reactive power/voltage characteristics curve. 
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The new controller is activated in the Controller tab of the network element via the Type of 

Controlling selection field. It is then possible to define either maximum reactive power, minimum 

reactive power as well as the associated voltages or a completely customized characteristic curve. 

Control with Characteristics Curve for Three-Winding Transformers 

As with two-winding transformers, it is now possible to control the transformer tap of three-winding 

transformers via a control characteristic. The new controller can be activated in the Controller tab 

via the State – Tap Position selection field. This special controller must, however, only be specified 

on one side of the three-winding transformer. Activation on more than one side will output an error 

message. 

Control Depending on Active Power Flow 

It is becoming increasingly common in modern networks with decentralized incoming supplies for the 

active power flow to be reversed via the transformer and for power to be fed back into the parent 

network.  

A different type of transformer control is normally required in these cases. In other words, the control 

data, such as controlled nodes, voltage limits etc., is defined differently depending on the active 

power flow. To simplify the handling of these types of networks, it is now also possible to define 

individual control data in the reverse direction. 
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If a control range was specified in the Backward Data field, an automatic distinction is made 

between forward and backward control. The direction of the active power flow is determined via the 

active power flow of all phases. With a negative active power total, the control data in a backward 

direction is used for control. 

Voltage Limits on the Controller Node of the Transformer 

With controlled transformers, the voltage on the controller node of the transformer is also monitored 

as well as the voltage on the controlled node. 

Priority is given to maintaining the voltage on the controlled node. If this causes the voltage on the 

controller node of the transformer to be above or below the set value, voltage control for the 

controller node of the transformer is changed automatically. 

Enhanced Voltage Control of Transformer, Line Reactor and Capacitor 

Very often in asymmetrical networks the control is targeted to a particular voltage (L1-E, L2-L3, etc.). 

Previously, the simulation of this control behavior has been a little bit complicated. In order to simplify 

this the Definition of the Controlled Conductor has been added to the controllers. The following 

options are available here: 

 L123N: If there is a connection via the return conductor (zero-phase sequence data) the phase-

ground voltage is controlled that has the largest deviation from the voltage limits. If there is no 

connection via the return conductor, control is specified as for L123. 

 L123: The phase-phase voltage that has the largest deviation from the voltage limits is 

controlled. 

 L12: The L1-L2 voltage is controlled. 

 L23: The L2-L3 voltage is controlled. 

 L31: The L3-L1 voltage is controlled. 

 L1: The L1-ground voltage is controlled. 
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 L2: The L2-ground voltage is controlled. 

 L3: The L3-ground voltage is controlled. 

The possibility to define a continuous and discrete control individually for each element is also a 

new feature. The new Controller Adjustment selection field has been added to the Controller tab 

for this purpose. One of the following options can be selected: 

 Predefined:  

Control specified as per the calculation parameters. 

 Discrete:  

Discrete controller positions. 

 Continuous:  

Continuous controller positions. 

A new function has also been added for Autotransformers. It is now possible with transformers with 

a delta winding to select the phase in which the voltage boost is to take place.  

Enhanced Unbalanced Load Flow Results 

Minimum and maximum values for the line-line voltage have been added to the node results for the 

unbalanced load flow calculation, in the same way as the existing minimum and maximum values for 

the line-ground voltage. 

The new results are available in the screen forms, the tabular view and in the network graphic. 

Non-Switchable and Single-Ended Switchable Branches in Reliability 

This new functionality is designed to meet special requirements in the modeling of switchable 

branches in the reliability calculation. The aim here is to combine several branches of a line section 

and prevent the switching at the nodes within the line section. 

The switching option is defined using a marking at the nodes. For this purpose, the Busbar/Auxiliary 

Node field in the Reliability tab contains the new selection value Auxiliary node without switching. 

All branches connected to nodes marked in this way are not switchable at this connection. If a branch 

is connected to these nodes with two connections, it is generally not switchable. The new node type 

is also listed in the log of the input data. 

Determination of Non-Switchable and Single-Ended Switchable Branches: These branches are 

combined into internal groups – called function units – by means of a network trace in the reliability 

calculation. All function units are listed in the log of the input data. 

Behavior of the Function Unit: A function unit in the reliability calculation is a group of branches 

that can only be in operation together. In the event of the malfunction of an element within the 

function group the repair time of the affected element has to elapse before all the elements of the 

group can be restored to operation. In the event of an element malfunction outside of the function 

group, all branches switchable at one end can be reconnected individually. 

Function Group/Function Unit Difference: Individual connection/start-up enables function units to 

rectify supply interruptions faster than function groups depending on the switching 

times/reconnection time and the network structure. Branches in the reliability calculation can either 

be "in service" or "out of service". Branches at non-switchable auxiliary nodes must be disconnected 

at one end, however, in order to achieve this benefit compared to function groups. The new form of 

start-up and shut-down is not implemented in the reliability calculation but in the PSS SINCAL 
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interface.  

Requirements for Non-Switchable Auxiliary Nodes: A protection device must not be placed at any 

terminals of non-switchable auxiliary nodes. 

Requirements for Function Units: If an element of a function unit is assigned to a function group, 

all elements of this function unit must be assigned to the same function group. 

Behavior of Function Units in Function Groups: Until the function group is resolved, the function 

unit does not have any effect on the resupply. Only after the function group is resolved can the 

function unit be connected individually. 

Improved Performance with the Reconnection in Reliability 

The resupply strategy of the reliability calculation is based on the supply degree of the switch nodes. 

A reconnection is only made if the switch nodes have a different supply degree, which considerably 

limits the amount of reconnections. However, switching actions are also necessary between nodes 

with the same supply degree in the event of a load reduction due to overload. Unfortunately, this 

makes it necessary with many reconnection options for very many load flow calculations to be carried 

out, leading in turn to large calculation times. 

To reduce the calculation times, a special network analysis is carried out before the connection, by 

which the critical switching measures are determined. Starting with each consumer that is not 

supplied 100 percent, the following checks are performed here: 

 If there is no topological connection from an unsupplied consumer to a switchable element, the 

switching action is not required. 

 If there is no or only one topological connection from a partially supplied consumer via the 

overloaded element, the switching action is not required. 

 If a node with a consumer and 100 percent supply is reached, all switching measures behind this 

node are not required. 

Predefined Reliability Indices 

PSS SINCAL provides predefined reliability indices for the different failure models based on various 

reliability publications by IEEE, CIGRE and VDN/FNN: 

 IEEE 493-2007 IEEE Recommended Practice for the Design of Reliable Industrial and 

Commercial Power Systems (Gold Book) 

 CIGRE WG A2.37, Transformer Reliability Survey: Interim Report, Electra No.261, April 2012 

 CIGRE WG A3.06, Final Report of the 2004-2007 International Enquiry on Reliability of High 

Voltage Equipment – Part 2: Reliability of High Voltage SF6 Circuit Breakers, Technical 

Brochure 510 

 CIGRE TB379: Update of service experience of HV underground and submarine cable systems; 

Working Group B1.10 

 Ermittlung von Eingangsdaten für Zuverlässigkeitsberechnungen aus der VDN-Störungsstatistik 

(Berichtsjahre 1994 bis 2001) / Using the VDN Statistic on Incidents to Derive Component 

Reliability Data for Probabilistic Reliability Analyses, IAEW der RWTH Aachen, FGH e.V. 

Mannheim, Verband der Netzbetreiber – VDN – e.V. beim VDEW, Berlin 
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 Ermittlung von Eingangsdaten zur Zuverlässigkeitsberechnung aus der FNN-Störungsstatistik 

(Auswertung der Berichtsjahre 2004 – 2011) / Using the FNN Statistic on Incidents to Derive 

Component Reliability Data for Probabilistic Reliability Analyses, IAEW der RWTH Aachen, FGH 

e.V. Mannheim, Forum Netztechnik/Netzbetrieb im VDE (FNN), Berlin 

The predefined reliability indices are available for the following component types: 

 Switchbay type 

 Busbar type 

 Line type 

 Transformer type 

The predefined reliability indices are provided using the PSS SINCAL network 

"RelTypes\ZuverTypes_INT" and can be imported to the current network with the Importing Row 

Sets function. 

Scenario Calculation 

The task of the scenario calculation is to consider/assess a network in different configurations in 

order to obtain better information than from only one analysis of limit cases (positive and negative).  

A scenario is a combination of change data which is assigned to an existing network. This enables 

the operating state of the network elements (active/inactive), the switching of connections and 

naturally also the individual data of the network element (e.g. powers, factors, control settings, 

control method etc.) to be changed. 

The existing network is thus modified according to the data of the scenario and then the calculations 

are carried out. A scenario is basically no different to a variant, however, changes to the scenario are 

not saved in the database but in external files. This separation from the network database and thus 

looser connection enables scenarios to be used more flexibly. The key difference to the variant is the 

fact that the changes of a scenario are only used temporarily and the network data in the database 

remains unchanged.  

The following illustration shows a simple example network using the function of the scenarios. 



SIEMENS PSS SINCAL Platform 12.5 

 Release Information 

April 2016 14/29 

 

A scenario now enables this network to be configured differently directly in the calculation. The 

corresponding changes are stored in special scenario files assigned to the particular scenario. These 

scenario files are special XML files which describe the changes of the network state. The scenario 

files can be created either manually or directly in the PSS SINCAL user interface with the function for 

exporting a network state.  

The following illustration shows the example network after using Scenario1. 
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The individual scenarios are defined directly in the user interface in the Scenario dialog box provided 

for this. This allows general information to be stored in the Basic Data tab and the XML files 

containing the change information to be defined in the Scenario Data tab. 

 

The new calculation method is started via Calculate – Load Flow – Scenarios. This calculates all 

predefined scenarios that are marked as active.  

A complete load flow result is provided for each calculated scenario, and this can be selected via the 

Input Data and Results dialog box. The scenario result is then displayed in the network graphic and 

in the tabular view, where it can be evaluated in detail. 

Enhanced Protection Documentation 

The protection documentation, which has been available in PSS SINCAL for many versions, enables 

either network views or diagrams to be generated, which contain both an It diagram as well as a 

network graphic. 

The network view can be designed to meet individual requirements, although it does not allow an 

interactive analysis of data in the diagram. The use of network views in many protection routes 

involves too much effort. The diagrams of the protection documentation offer precisely the 

functionality required, although the network graphic displayed in the diagrams could not previously be 

given an individual design. This has been changed in this version. It is now also possible to design 

the network graphic displayed in the diagram completely to individual requirements. Furthermore, the 

network elements can be edited directly, i.e. the input data can be changed as required and terminals 

can also be switched. Topological changes to the network, such as the repositioning of network 

elements, cannot, however, be carried out in the diagram.  

The following illustration shows the protection documentation for the example network, Example OC. 

This shows two parallel feeders with the parent incoming supply. The network graphic in the diagram 

was manually adjusted and the scope was combined as required in the It diagram. This visualizes 

the characteristics of the protection devices, the damage curves of the equipment as well as the 

transformer inrush and motor start characteristics of the protection zone. 
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The creation of the protection documentation has also been redesigned. A Wizard is now provided 

for the convenient input of the settings for the generation. 

  

The most important innovation is the possibility to use a network element group of type protection 

route as the basis for the protection documentation. This enables all the documented protection 

routes to be prepared easily in groups and it is no longer necessary to select them interactively in the 

graphics editor. 

The possibility to create several protection documents at the same time is also a new feature. To do 
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this, simply select the network element groups in the Wizard for which the documentation is to be 

created. The corresponding protection documentation diagrams are then automatically created for all 

the network element groups selected. 

New Siemens 7ST6xx Distance Protection Device 

The type 7ST6xx distance protection device from Siemens is now available in PSS SINCAL. 

However, the tripping area of this protection device is not the normal Siemens area shape but is only 

similar. It has the following differences: 

 The area is bordered by 3 straight lines via the origin of the coordinate. The angles of these 

straight lines must be specified. 

 The area is bordered in the X direction by a straight line (polygonal area with X specified) or by a 

circle (combined area with Z specified). 

Two-Step Differential Protection 

Previously, PSS SINCAL only triggered the differential protection if the differential current exceeded 

the transformer nominal current by 5 %. This corresponds to the unstabilized instantaneous tripping 

step with Idiff>> and t>> on a protection device. 

Differential protection devices have a characteristic composed of the differential current and a 

stabilization current. The differential current for a protection zone with n measuring points 

(transformer) is Idiff = | I1 + I2 …+ In| and the stabilization current Is = |I1| + |I2| + … |In|. 

The stabilized tripping zone with Idiff> and t> for current values greater than Idiff> has a trip which is a 

function of differential current/nominal current (Idiff/In) and stabilization current/nominal current (Is/In). 

Depending on the manufacturer, the characteristic is stated here by means of straight lines with 

starting points and gradients (Is/In and gradient) or coordinates of the straight lines (Idiff/In and Is/In). 

 

The differential protection devices in PSS SINCAL have been comprehensively extended so that this 

tripping behavior can be correctly simulated. 
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The Model selection field in the Basic Data of the differential protection device can be used to select 

either simplified behavior or detailed simulation with up to 12 measuring points: 

 Simplified: 

With this model, the differential protection devices are only provided with one tripping time and 

one differential protection zone. All other necessary data is automatically determined via the 

network elements to be protected. 

 Measuring Point 1 to Measuring Point 12: 

All necessary data has to be entered manually. The parameters are set via the Protection Object 

and Measuring Points tabs. 

Four-Step Frequency Protection 

Modern digital protection devices have a single-step overfrequency protection and three-step 

underfrequency protection. The protection devices calculate here the frequency from the voltages. 

This function is now also available in the dynamic simulation if the inclusion of protection devices is 

activated. The corresponding definition of the frequency protection is done where the protection 

device is installed with the special types for pickup and tripping. 
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Overfrequency protection: The protection device determines the frequency via the current 

transformer. The frequency can no longer be determined at the specified minimum voltage. The 

protection is tripped in the specified time as soon as the frequency limit is exceeded and the voltage 

is above the minimum voltage (phase-phase). 

Underfrequency protection: The protection device determines the frequency via the current 

transformer. The frequency can no longer be determined below the specified minimum voltage. 

Three tripping zones are provided for underfrequency protection. The frequency limit and the 

associated tripping time must be specified for each step. The protection is tripped in the specified 

time as soon as the frequency falls below the frequency limit and the voltage is above the minimum 

voltage (phase-phase). 

Enhanced Setting of Parameters for It Diagrams 

Current Range: The current range in the I/t diagram is shown individually for each protection device. 

However, in some circumstances it is useful for planning if the current range is displayed above the 

minimum current and the maximum current of all protection devices of a network area. A new control 

option has therefore been provided in the Network Area. This can be configured in the Protection 

tab in the Current Range selection list: 

 Parent:  

The currents are calculated as defined in the parent network area. If there is no parent network 

area, the Device option is used. 

 Device:  

The currents of the pickup and the tripping data of the protection device are used. 



SIEMENS PSS SINCAL Platform 12.5 

 Release Information 

April 2016 20/29 

 Area:  

The currents of the pickup and tripping data of all protection devices of the network area are 

used. 

 Voltage:  

The currents of the pickup and tripping data of all protection devices of the network area with the 

same voltage are used. 

Thermal Limit Current for the Damage Curve: Not only the limit for destruction in the event of a 

fault is shown via the protection zone but also the thermal limit current for the destruction during 

operation. Some users consider the display of the thermal limit current in the I/t diagram as a 

nuisance. This display was likewise made configurable by the provision of a selection field in the 

Network area protection tab. 

Reduced Damage Curve: For common protection on both sides of a DY transformer with a 

protection device on the D side, a current reduced by the factor 1/1.73 flows in a single-pole ground 

fault on the Y side. A destruction through overheating on the Y side is not currently shown on the D 

side in the I/t diagram. The same effect occurs with the factor 1.73/2 with a two-phase short circuit. 

With the protection data of two and three-winding transformers a selection field was therefore 

provided for the optional additional display of a reduced damage curve. The following options are 

available here: 

 Normal: 

There is no reduced damage curve shown. 

 Reduced DD: 

A damage curve reduced by the factor of 0.866 is shown. 

 Reduced DY: 

A damage curve reduced by the factor of 0.577 is shown. 

Enhancements for R/X Diagrams 

In response to the requests of many users, the tripping of the comparison protection is shown in the 

X/t and Z/t grading diagrams. This is displayed in the same color as the tripping of all steps, however 

with a different line type. 

Factors for Ground Impedances per Step 

In modern electronic distance protection devices, the factors can be specified for ground impedances 

for each step. However, PSS SINCAL previously only enabled these factors to be set globally at the 

directional element of the protection device for all steps. It is now possible to also set if required a 

direct allocation with the DI setting values. 
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If there is no special assignment for a step, the factors specified for the directional element data are 

used for the ground impedance for the particular step. 

Time Loop for Simulating the Decay Process of Machines 

The protection simulation in PSS SINCAL is based on the short circuit and the multiple fault 

calculation. When the fault occurs, the time for calculating the reactances of machines equals zero. 

The fastest tripping protection device is determined with the fault current at the time zero. The next 

calculation is then carried out with this time. This process is repeated until the fault could be cleared 

and no protection devices are excited or tripped. 

However, this procedure does not correctly include the decay of machines. The fault is greater the 

longer the time taken until the next protection device is tripped. The protection simulation was 

therefore upgraded in order to simulate this decay correctly. If the network includes decaying 

machines, the calculation is carried out with a time loop.  

Like the dynamic calculation, a time loop is not possible due to the very long CPU processing time 

required. The time step is therefore recalculated depending on the fastest tripping time. The time 

step used is always the time difference between the actual time and the tripping time of the fastest 

protection device, however, at least 10 milliseconds. However, the tripping time of the fastest 

protection device is not exceeded. 

The decaying of the impedances of the machines is based on the simplified e-t/Ԏ function for both 

synchronous and asynchronous machines. The impedance virtually does not change any more, 

depending on the time constant Ԏ and the actual time. The value of the e-t/Ԏ function is monitored to 

minimize the CPU processing time. If the function value goes towards zero, a separate short circuit 

and multiple fault calculation is no longer necessary for each time step. The results of the last 
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calculation can be used. This particularly applies to asynchronous machines. 

Damage Curve for Stator with Asynchronous Machine 

With the asynchronous machine, the damage curve of the rotor is already shown in the diagrams. 

The damage curve of the stator is a motor-specific characteristic which must be set manually. The I/t 

characteristic curves Stator Damage Warm and Stator Damage Cold can be defined here in the 

Protection tab of the machine. These damage curves of the stator are shown together with that of the 

rotor in the I/t diagram. 

 

Enhanced Protection Results 

The results of the protection device include the registered active and reactive power which is used for 

the trip. These already available results were enhanced with impedance and angle (Z and φZ). 

Check OC Setting Values 

In response to customer requests, a new network planning tool is provided in the user interface, by 

which the setting values I>, I>> and I>>> of OC protection devices can be checked for current 

selectivity and time selectivity. 

The check function is activated via Tools – Determining Data – Check OC Settings. This starts a 

Wizard in which the checking settings can be defined. 
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Checking of Time Selectivity: A network trace is carried out in the supply direction (based on the 

load flow results), starting from the selected terminal of a branch element. This determines the 

subnetwork to be checked. The subnetwork is analyzed from beginning to end, and protection 

devices that are further away from the beginning must have a shorter tripping time than those in 

front. The minimum permissible difference to the tripping time is set in the Wizard. 

Checking of Current Selectivity: This check is essentially the same as the time selectivity check, 

although the current values of the protection devices are used for the check. Protection devices that 

are further away from the beginning must have lower current values for tripping.  

The results of the check are displayed in the result view. This shows the topological data of the 

checked area and the associated results. The check status is shown for each protection device. 
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Resupply Calculation 

A new control option is provided in the resupply calculation, which enables the resupply calculation to 

be optionally restricted to remotely controlled switches. 

Enhancements for Verifying Connection Conditions 

The tool provided in PSS SINCAL for verifying connection conditions for remote supply systems was 

provided with additional functions in some areas. 

Support of Asymmetrical Networks: The tool was originally designed for symmetrical German 

supply networks. The check of the connection conditions for Australian networks using NER 

connection conditions is now also possible, although only if these networks are symmetrical. 

However, this considerably restricted the practical use of the tool, and so this is now also possible 

with asymmetrical networks.  

Multiply Fed Subnetworks: The tool was enhanced so that multiply fed subnetworks can also be 

processed correctly.  

Support of Function Groups: The modeling of incoming supply systems is possible by combining 

network elements for the detailed simulation of real networks (e.g. wind farms). These can be lines, 

transformers and each with a generator or a DC element. To identify the association these network 

elements must be assigned to a common function group. The elements combined in this way are 

then handled in the tool like a single decentralized supply system.  

CYMDIST Import & Export for Version 7.x 

Previously, PSS SINCAL could only process CYMDIST data in 5.x format. However, users have 

been increasingly requesting the support of CYMDIST data in 7.x format. The import and export 

functions were therefore extended so that CYMDIST 7.x ASCII data format is also supported for the 

import and export in PSS SINCAL. 
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3 PSS®NETOMAC 

3.1 User Interface 

Enhanced Variable Definition 

PSS NETOMAC # variables could previously always be only processed in the order "global before 

local". However, this is problematic with some special applications and so an alternative processing 

was implemented for the order "local before global".  

To ensure compatibility with existing "old" data records, the new processing order can be activated 

explicitly as required. The new Definition of Variables option is provided in Calculation Settings 

under Basic Settings. 

Importing of Project Data 

The PSS NETOMAC project file (.prj) also includes user-defined settings as well as diagram 

definitions and table settings in addition to the references to the data files of the project. In order that 

these settings do not have to be redefined in other projects, a new Wizard for importing project data 

has been provided. 

 

The Wizard enables the project to be selected and also the project settings that are to be transferred 

to the actual project. Depending on the size of the selected import, additional pages are displayed by 

which the data import can be parameterized individually. The following illustration shows an example 

of the page for importing diagram data. This makes it possible to select which diagram definitions are 

to be transferred and how the result files should be assigned. 
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Improved Performance for Topology Selection Lists 

Network topology information can be defined in the dialog boxes for plot and malfunction definitions. 

To simplify here the input for users, supporting selection lists already offer a preselection of the 

existing topology. After a node is selected, for example, all network elements connected to it are 

offered in a list. 

 

To make this possible, the complete NET file (with all Includes) must be read in by the 

PSS NETOMAC calculation kernel. The information thus obtained can then be used in the user 

interface. The problem here is that the reading in and processing of the NET file can take a longer 

time with large projects, which can be extremely irritating in interactive operation. 

To solve this problem, the complete network topology is now stored in a special result file after the 

network is read for the first time. This file is then given priority in the dialog boxes as long as none of 

the NET files and Include files have a newer date. 
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Enhanced Filter Function for Variables in RES File 

The management of variables in the RES file has been enhanced so that they can also be used 

better in networks with a very large number of global variables. For this the variables stored in the 

RES file were structured in the following categories: 

 Global variables 

 Global variables for plot output 

 Generated variables 

A new filter function is provided in the Variables dialog box of the signal explorer, allowing variables 

to be filtered according to the name of the predefined categories. 

 

3.2 Graphical Model Editor 

Extern Block 

The Extern block is now also available in the Graphical Model Editor. This enables external DLLs to 

be included directly in the PSS NETOMAC simulation. The block compresses the actual DLL call and 

defines the input and output parameters. 

Like the Fortran block and Simulink block the Extern block is available in the model editor section 

"Insert special block". 

When creating an Extern block in the model editor, a dialog box is first opened in which the Extern 

DLL has to be selected. The input and output variables can then be defined in the data screen form 

of the Extern block. 
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Exporting XMAC Models 

In order to also use the graphical models created in the new model editor in the form of a simple 

ASCII MAC models, an additional export function has been provided in the PSS NETOMAC user 

interface. This exports the XMAC model (structured and sorted in the same way as in the NetoCore 

internally for processing) to a MAC file. 

Improved Display for Blocks with Variable Inputs and Outputs 

The display of blocks with a variable number of inputs and outputs has been improved. It is now 

possible to define in the Properties window whether the arrangement of connection points for inputs 

and outputs should start from the top edge of the graphical symbol or centrally. The central 

arrangement is particularly useful for blocks with only one output. 
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3.3 Calculation Methods 

Load Flow Results for Connections 

In PSS NETOMAC connections in the network with no impedance are simulated with r-lines. The 

nodes connected to r lines are correctly combined in the calculation core in terms of their topology in 

order to prevent convergence problems when the load flow problem is solved. However, with the 

previous PSS NETOMAC versions, no load flow results were generated for the connections 

combined in this way and also the associated nodes.  

This problem has now been rectified. Correct load flow results for the connections are now generated 

with the original network topology. 

Correct Load Flow Losses with Floating Transformers 

Since PSS NETOMAC has existed the floating transformers (U lines) have not been correctly 

determined. The losses are determined in the same way as other branches simply using the voltage 

difference between the start and the end node. With floating transformers operation this results in 

incorrect loss values in the load flow log. To rectify this problem, the transformer ratio of floating 

transformers is taken into account in the loss calculation. 


