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1 Database Manager 

MiP-PSCT Database Manager is designed to accept power system equipment details and conduct 
power system analysis of the system.  The database is maintained using MS Access®. MiP-PSCT 
Database Manager is highly interactive and user friendly. 

MiP-PSCT Database Manager offers following menus: 

File Menu 

View Menu 

Elements Menu 

Library Menu 

Record Menu 

Options Menu 

Solve Menu 

Tools Menu 

Unit Protection Menu  

Import Menu 

Window Menu 

Help Menu 

1.1 Terminology and Definitions 

Element (Field) Information  

The data related to power system equipment, field placement is to be entered in ñElements". 
Connectivity information and operational data like tap setting, scheduled power, specified voltage, 
no of circuits are entered here. Before entering element data, library data availability is a must, as 
element data consists of a link to library. 

Library (Manufacturer) Information 

ñLibraries" contain the information related to equipment rating, impedance and winding connections 
if any as per the name plate details or as per technical data.  As the library information covers the 
nameplate details, different field elements can refer to same library, thereby avoiding the duplication 
of data. Depending on the p.u status, this data is read.  

Reference Number 

Reference number is the field to specify the serial number of either element or library record. This is 
a user-defined non-zero positive integer. This number need not be continuous. On adding a record, 
it is incremented automatically with reference to the largest reference number in the data. 

Manufacturer/ Element name 

This field is used to specify the name of either element or library. This is user-defined alphanumeric 
string with no space character. On adding a record, default names are generated. This name can be 
changed at any instant. 

Manufacturer Reference Number  

This field is used to specify the link between element and library. All libraries of particular element 
are listed in the list box with number and name format. To create the link, select from the list. 

Viewing the referred library  

To view the library referred, click on the library button. This operation will open the corresponding 
library. 

Fetch  
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This option is used to view desired record. On selecting this option, a dialog box is popped up listing 
the records present in that particular data. Select the desired reference number and click OK to pop 
up the selected record. 

Breaker Rating  

This field is updated automatically in add mode on selection of the bus depending on the voltage 
level of the bus. This can be changed at any instant. 

No. of units/circuits in parallel  

This field is used to specify no. of units (shunt elements) or circuits (series elements) in parallel. This 
data is used for calculating equivalent values while conducting studies. 

Per Unit status and parameter consideration  

If p.u status is TRUE, then all impedance values are on common MVA base. If it is FALSE, then all 
impedance values are to be specified on the equipment rating except for transmission line 
impedances. For transmission line or cable resistance is in ohms/km/ckt, reactance in ohms/km/ckt 
and susceptance in mho/km/ckt. To configure the p.u status, see the topic Options Menu later in this 
chapter. 

De-Rated MVA 

Due to operational constraints sometimes the equipment is not loaded to its rated capacity and the 
units are de-rated. The equipment impedance values given by the manufacturer are on its rated 
MVA. In order to compute the actual loading on the equipment with its De-Rated MVA, this field is 
used. This value is generally the MVA rating given in the corresponding library file.  The MVA rating 
specified in the library referred is used in updating this field on the add mode. User can change this 
value to desired value. This field value is used only in load flow study to calculate percentage 
loading. 

Contingency Weightage 

Contingency weightage is used to increase the severity of given outage for a particular bus or line. 
Normally the weightage value is unity. However, if a particular bus voltage deviations should not 
occur for any outage, and even for small deviations, that outage need to be given higher ranking, 
then the bus weightage number is given greater than unity say, 5. Then the voltage deviation is 
multiplied by 5 times, and hence the contingency ranking will go high. For 400kV buses and buses 
connected to neighbouring grid, the weightage can generally be high value. Similarly, for the lines, 
even for small overloading, if the severity should be increased, then line weightage is given more 
than unity. For tie lines and important lines in the grid, which should never be overloaded, line 
weightage can be increased. 

Series Elements 

Any element connected between two buses is referred as series element. 

A. From Bus: This field is used to specify the From bus number to which the series element is 
connected. This bus can be selected from the list box provided, which displays all the buses present 
in the database. 

B .To Bus: This field is to specify the To bus number to which the series element is connected. This 
bus can be selected from the list box provided, which displays all the buses present in the database. 

Shunt Elements 

Any element connected only at one bus is referred as shunt element. 

Bus Number:  

This field is used to specify the bus number to which the shunt element is connected. This bus can 
be selected from the list box provided which displays all the buses present in the database. 

MVA rating 

This field is to specify the MVA rating of the equipment. This MVA rating is used in parameter 
conversions. 

kV rating 

This field is used to specify the kV rating of the equipment on which the equipmentôs parameters are 
derived. 
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Positive sequence impedance /resistance / reactance/ Admittance/ conductance / susceptance 

Depending upon the context, this field is used to specify either positive sequence impedance or 
resistance or reactance or Admittance or conductance or susceptance. This value can be p.u on 
common MVA base or on its own rating depending upon the configuration set. 

Zero sequence impedance /resistance / reactance/ admittance/ conductance / susceptance 

Depending upon the context, this field is used to specify either zero sequence impedance or 
resistance or reactance or admittance or conductance or susceptance. This value can be p.u on 
common MVA base or on its own rating depending up on the configuration set. If the value is 
specified or as zero, then the positive sequence data is multiplied with the available multiplication 
factor and substituted as zero sequence data while conducting the short circuit studies. 

 Back 

To view or scroll back the data already entered in the sub-record of the table, click this button. 

 Next 

To view or scroll forward the data already entered in the sub-record of the table, click this button. If it 
is end of the record then message is popped up that ñAdd a New record Yes/noò. 

 Delete 

To delete the sub-records, click this button. 

 Counter 

This is a counter, which shows the count of the records entered in to the sub-record. 

 In Service / Out of Service 

 In service: Element is considered for the study or analysis. 

 Out of Service: Element is not considered for the study or analysis. 

  Existing / Proposed 

 Existing: This represents that power system element is already commissioned. 

 Proposed: This represents that power system element is a proposed one and not yet    
commissioned. After execution of the load flow analysis, in view bus option, the proposed element   
appears with dotted line. 

  Year 

 This gives the year of commissioning of the power system element 

 Maintenance Data Form  

Element details: Select power system Element type and element ID. 

Last maintenance Date: Enter the date of maintenance of the equipment and also the maintenance 
period in days.  

Next Maintenance date: It will be the sum of last maintenance date plus Maintenance period. This 
will be highlighted in red colour if the next maintenance date is exceeding the current date. 

Relay: This button will opens the corresponding relay data form. 

Attachments: Any detail regarding the power system element can be attached here. With + button, 
browse for the file. ï button to remove the attachment or delete the path of the file. 

Remarks: Comments can be stored here. 

 

1.2 File Menu 

1.2.1 New Database 

Use ñFile > New Databaseò option for Database menu or 
use button on the general-purpose toolbar to open a new 
database. Use Ctrl + N to perform the operation with 



MiP-PSCT                                                                                                           Database Manager User Manual 

 

 

Power Research and Development Consultants Pvt. Ltd. Page 10 
 

 

keyboard. On using this option, the dialog box shown below is popped up. 

Click on New database name button, open dialog appears in that give the database name. 

Click on Open button to accept the database name. To cancel the operation click on Cancel button. 
If Open button is clicked,  

the above dialog is closed. Then, click OK button on the New database name dialog to create new 
database. If file extension is not provided, a default extension of *.mdb is assumed. 

Click Voltage level button. Configure system voltages for the power system study. MiP-PSCT 
provides some standard default voltages. If the required voltage is not available, edit the voltage 
level else proceed to next step. 

 

 

 

 

 

 

 

Power System Libraries 

Click on Electrical & Currency Information button. Enter electrical information about network 
representation. The options provided by the Database Manager are; 

 

 

 

 

 

 

 

 

 

Per unit on a common base MVA:  Specify Base MVA and make pu status "ON"   

Representation of parameters on its own rating: Specify Base MVA and make p.u. status "OFF". 

Currency: Specify the currency which will be considered in optimization and economics calculations 

Click on Breaker Ratings to give the default breaker ratings for the specified voltages. Enter the 
default breaker ratings against each voltage level. Breaker ratings can be updated even at a later 
stage. Click on Modify all Breaker Ratings to update the breaker ratings of all the elements. 
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Power System Libraries: Standard libraries for line, transformer, and generator are provided in the 
MiP-PSCT database template. These libraries are loaded with the new database creation if it is 
selected 

Standard Relay Libraries: If this is selected, relay libraries are uploaded with the new database 
creation 

 

 

1.2.2 Open Database 

Use ñFile > Open Databaseò option or click on the General-purpose toolbar to open an existing 
database file with extension *.mdb. On using this option, Explorer is opened to browse the database 
file. Use Ctrl + O to perform the operation with Keyboard. 

1.2.3 Close Database 

Use b option to close the presently opened database file. This command closes all windows opened 
in the view. Use Ctrl + H to perform the operation with Keyboard. 

 

1.2.4 Close 

Use ñFile > Closeò option to close individual forms opened for view. Use menu option ñWindow> 
Close Allò to close all windows at a time. Use Ctrl + E to perform the operation with Keyboard. 

1.2.5 Save As 

Use ñFile > Save Asò option to make a copy of a database. On using this option, File Save, as dialog 
box will be popped up in which the new file name can be given. 

1.2.6 Exit 

Use ñFile > Exitò to end Database Manager Session.  Close command on the application Control 
menu can also be used.   

Shortcuts 

Mouse: Double-click the application's Control menu button.   

Keys: ALT+F4 

 

1.3 View Menu 

1.3.1 General Purpose Toolbar 

Use ñView > General Purpose Toolbarò to show or hide the general-purpose toolbar. The toolbar is 
dockable, i.e., it can be placed at any location on the screen. The commands interfaced to the 
buttons placed on the toolbar from left to right order are ï 

 

New Database Open a new database 

Total shunt reactor  reactive power 
injection 

 

Total shunt capacitor real power 
injection 

 

Open Database Open an existing database 

Add Record Adds a record 
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Save Record Saves the current record 

Delete Record Deletes the current record 

Cancel Changes Cancels the changes made after the previous 
Save command 

Clear Fields  Clears the fields in the form 

First Record  Moves to First record of the table 

Previous Record  Scrolls to previous record 

Next Record Scroll to Next record 

Last Record Scroll to Last record 

List Records Lists all records in grid format 

List related records 
Copy 
Paste 

Lists current record and its library in a grid 
format Copy all data present in the form 
Pastes the copied data  

About Displays program information, version number 
and copyright 

Context Sensitive Help  Selection for Context sensitive help 

 

1.3.2 Configure & Contingency Toolbar 

 

 

Use ñView> Configure & Contingency Toolbarò to show or hide the configure and contingency 
toolbar.  This option will be either ON/OFF. If this option is ON, the toolbar is shown at the bottom, 
else the toolbar is hidden. The toolbar is dockable, i.e., it can be placed at any location on the 
screen. The commands interfaced to the buttons placed on the toolbar from left to right order are ï 

 

1.3.3 Solve Toolbar 

Use ñView->SolveToolbarò to show or hide the solve toolbar.  This option will be either ON/OFF. If 
this option is ON, the toolbar is shown to the right by default. Otherwise the toolbar is hidden. The 
toolbar is dockable, i.e., it can be placed at any location on the screen. The commands interfaced to 
the buttons placed on the toolbar from top to bottom order are ï 

Configure Configures voltage levels, electrical information and Breaker ratings for the 
network 

Contingenc
y 

Creates contingency 

Select Selects a contingency and schedule 

To Network Invokes Network Editor 

Schedule Add/Modify/Edit Schedule details 

 
DB Desc 

Shows Database Description 

 
 

On selection of this option the following dialog box appears. Enter the details of the 
study/database. Click Ok to save the description. 

LFA Invokes Load flow analysis solve dialog box 
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1.3.4 Elements Toolbar 

 

Use ñView>Elements Toolbarò to show or hide the elements toolbar.  This option will be either 
ON/OFF. If this option is ON, the toolbar is shown at the top by default. Otherwise the toolbar is 
hidden. The toolbar is dockable, i.e., it can be placed at any location on the screen. The commands 
interfaced to the buttons placed on the toolbar from left to right order are ï 

The following forms will be opened on click 

SCS Invokes Short circuit analysis solve dialog box 

ORCD Invokes Overcurrent relay co-ordination solve dialog box 

DRCD Invokes Distance relay co-ordination solve dialog box 

TRS Invokes Transient stability analysis solve dialog box 

VIA Invokes Voltage Instability analysis solve dialog box 

DYS Invokes Dynamic stability analysis solve dialog box 

SSR Invokes Sub synchronous resonance analysis solve dialog box 

HAR Invokes Harmonic  analysis solve dialog box 

3PH Invokes Three phase load flow analysis solve dialog box 

YBR Invokes Network reduction analysis solve dialog box 

ETA Invokes Electromagnetic transient analysis solve dialog box 

Drid Invokes Reliability Index dialog box 

GS Invokes Generation Scheduling dialog box 

OBS Invokes Observability dialog box 

SEM Invokes State Estimation dialog box 

AFS Invokes Arc Flash Study dialog box 

  
  
  

Bus CVT 

Two  Winding Transformer Switch 

Three winding Transformer SVC 

Transmission Line  Shunt Fact Device 

Series Reactor Thyristor Controlled series capacitor 

Series Capacitor Static Phase Shifter 
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1.3.5 Status Bar 

Use ñView->Status barò to show or hide the status bar. This option will be either ON/OFF. If the 
option is ON the status bar is shown at the bottom, else the status bar is hidden. The status bar is 
non-dockable i.e., it canôt be moved. The status bar has 4 panes. The information shown at different 
panes is - 

First pane - If Caps lock is On, Cap is displayed. 

Second pane - Current Contingency selection. By default, it is BASECASE. 

Third pane - Current Schedule selection. By default, it is schedule-0. 

Fourth pane - Current System Time. 

 

1.3.6  Bus Connections 

Use ñView->Bus Connectionsò to view all the connections to a bus. The details of the elements 
connected are also displayed. 

 
 

 

 

 

 

 

 

 

 

 

 

 

Bus connection details box appears. Select the Element on the list box and click on Goto button 
which opens the selected element data form. User can change the data. Changes will automatically 
updated and appear in the Bus connections form.  

Bus Coupler Unified Power Flow Controller 

Generator Over current relay 

Wind Generator Distance Relay 

Solar Generator Frequency Relay 

Shunt Reactor Voltage Relay 

Shunt Capacitor Transformer Differential Relay 

Motor Restricted Earth Fault Relay 

Load Line Pilot  Differential Relay 

Cyclic load Bus bar Differential Relay 

Filter Line / Cable  Differential Relay 

Mutual Coupling Measurement Data 

Convertor Metal Oxide Varistor 

DC Link Spark Gap 

Current/Voltage Source Shunt Resistor 

Lightning Arrester  
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1.3.7 User Access Level 

Use ñView->User Access Levelòto know the access level of the MiP-PSCT user.  
 

1.4  Elements Menu 

1.4.1 Bus 

BUS Data form is the default form opened by the Database Manager.  
Whenever the bus data form is closed after all other forms, the 
database also gets closed. 

Bus Description Additional descriptive information of the bus.  
 

Nominal Voltage 

Select the desired voltage level from the drop down list. Voltage levels 
can be configured any time using Configure button on the toolbar. 

 

Area Number 

Enter the area to which the bus belongs. This is to differentiate 
different states having different zones. The area number can also be selected using the Select Area 
number list box. Here the area number is displayed along with the area description. To configure 
area numbers and names use options >Area 

 

Zone number 

Enter the zone number to which the bus belongs. The different voltage levels can be given different 
zone numbers. The zone number can also be selected using the Select Zone number list box. Here 
the zone number is displayed along with the zone description. To configure zone numbers and 
names use options >Zone 

 

Owner number 

Enter the owner number to which the bus belongs. The different buses can be given different owner 
numbers. The owner number can also be selected using the Select Owner number list box. Here the 
owner number is displayed along with the owner description. To configure owner numbers and 
names use options >Owner. 

 Minimum Voltage 

Enter the minimum voltage limit for the bus in kV. This is used in modifying the transformer tap 
settings, reactive power injection at buses to achieve the desired voltage and for security limit 
checking. While generating the load flow report file, buses whose voltage magnitude exceeds the 
minimum limits are marked with distinct attributes. The field is by default 95% of the nominal voltage 
selected. 

      Maximum Voltage 

Enter the maximum voltage limit for the bus in kV. This information is used in    modifying the 
transformer tap settings, reactive power injection at buses to achieve the desired voltage and for 
security limit checking. While generating the load flow report file, buses whose voltage magnitude 
exceeds the maximum limits are marked with distinct attributes. The field is by default 105% of the 
nominal voltage selected 

      Global Change 

        Click on ñGlobal Change ñto change globally 
certain parameters of the bus.  

        The following dialog box appear 
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 The global modification option can be used to 

 
Change the minimum and maximum voltage limits, depending on Voltage level, zone wise or for 
selected buses. 

Change the zone number, depending on Voltage level, zone wise or for selected buses. 

Select the options and click on Modify to change the bus data, done to close the dialog box. 

Load 

Click on this to view the total connected loads on the bus. There may be cases wherein some of the 
loads are switched off. This provides information regarding the total connected load and the total 
running loads. 

Details 

For each bus further details can be given. Click on bus details the following dialog box appears.  

Enter the Bus rated current in amperes, bus fault current in amperes and fault with stand time in 
seconds. This is only for information purpose. These data are optional.  

Costlib>> 

Enter the Library number, library name and cost in rupees for the bus 

Bus Bar Differential: On selection of this opens the Bus Bar Differential relay form. 

GPS: Click on this button to open GPS data form 

Enter the GPS coordinates, latitude, longitude and altitude as shown in the dialog. If GPS file is 
there with the following format it can be called from menu option 

Tools->GPS Data 

 

 
 
 
 
 
 
 
 
 
 
 
 

Bus No  Latitude  Longitude  Symbol  Altitude  

41920001  N26°30'23.7''  E092°48'25.2"  1 699.2  

51000031  N26°27'41.9''  E092°55'16.5''  1 679.5  

51000032  N25°57'31.4''  E092°31'02.6''  1 692.3  

51000033  N25°58'03.5''  E092°35'49.9''  1 696.4  
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Arc Flash: 
 

An arc flash is the sudden release of electrical energy 
through the air when an arcing fault occurs between 
phase-to-phase, phase-to-neutral, or phase-to-ground 
conductors. An arc flash gives off thermal radiation (heat) 
and bright, intense light. Temperatures have been 
recorded as high as 35,000ęF. This extreme temperature 
melts and vaporizes metals and can ignite clothing and 
cause fatal burns as far as 10 feet away. The Arc flash 
analysis can be performed to find Arcing current, Incident 
energy, Hazard Risk Category (HRC) and Personal 
Protective Equipment (PPE) requirements in an electrical 
system as per the IEEE 1584-2002a and NFPA 70E 
standards. 

 

Arc Flash ï Bus Details 

        Bus No or Bus ID 

This field specifies the bus ID or bus number for which the arc-flash data to be entered. 

Equipment Type 

This field is to choose the Equipment type. Equipment can be Open air, Switch Gear, MCC & Panels 
and others. To specify the Equipment enclosure type, select the options provided in Equipment type. 
In the UI there is a drop down box to select the equipment type and the description for the type is 
given on UI only. 

         Bus Gap 

This field specifies the bus gap in mm. The user has to enter the value if the user defined field is 
checked. Otherwise the value will be taken automatically from standard look up tables based upon 
the bus voltage and equipment type selected.  

         X-Factor 

This field corresponds to working distance factor. The user has to enter the value if the user defined 
field is checked. Otherwise the value will be taken automatically from standard look up tables based 
upon the bus voltage and equipment type selected. 

         Working Distance 

This field specifies the working distance in mm. The user has to enter the value if the user defined 
field is checked. Otherwise the value will be taken automatically from standard look up tables based 
upon the bus voltage and equipment type selected 

 
 
 
 
 
 
 
 
 
 
 

 Series 
Elements 

1.4.2  Two 
winding 
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transformer 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Use menu option ñElements>Series Elements>Two Winding Transformerò to open the two winding 
transformer form. 

Control Bus Number 

Specify the control bus number, where voltage needs to be controlled by changing the tap settings. 
Select the bus from the list box provided which displays all the buses present in the database. In the 
transformer library if the tap mode is OLTC and the tap changing should be blocked select bus 
number as 0. Normally secondary bus is the voltage control bus. 

From Breaker 

From breaker rating field prompts for the MVA rating of the circuit breaker attached to the From side 
of the transformer. kA rating of the breaker will automatically update. If kA rating of the breaker is 
entered then MVA rating of the breaker will automatically computed.  

Breaker exist or not exist can be selected and if exist and SLD show breaker option is selected then 
it appears on From side of the transformer in SLD 

 

To Breaker 

To breaker rating field prompts for the MVA rating of the circuit breaker attached to the To side of 
the transformer. kA rating of the breaker will automatically update. If kA rating of the breaker is 
entered then MVA rating of the breaker will automatically computed. Breaker exist or not exist can 
be selected and if exist and SLD show breaker option is selected then it appears on To side of the 
transformer in SLD 

 

Owner No. : Select owner no for transformer. As per the owner no selction can be made in load flow 
customised report to get the transmission loss. 

OverCurrent Relay: Overcurrent relay present on from side and to side of the transformer is 
displayed here. Click on relay button to open the selected relay form 

Go TO>> button to open selected differential relay data form. 
 

Restricted Earth Fault: Unit protection relay present on the transformer is shown here. Click Go 
To>> button to open Restricted earth fault relay data form. 
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Zig-zag Transformer: With this selection the two winding transformer is considered as earthing 
transformer 

Set Tap position 

Specify the set tap position. This is the tap number at which study is to be carried out. Transformer 
tap is provided on the From bus side only.  The tap position can be determined by using compute. 
Click on compute select the voltage in pu, and click ok. This field will be updated with the computed 
tap 

 

Nominal Tap Position 

This field is automatically updated by calculating the nominal tap position from the available 
minimum and maximum tap number in the library referred. 

 

Phase Shift Angle 

Select this option to specify the Phase Shift angle in degrees 
between the primary and secondary voltage of the transformer. This 
field is used only for phase shifting transformer.  

 

Primary Grounding Resistance 

This field specifies the resistance between the star point of the 
primary coil of the transformer and the ground. If the p.u. value 
status is false, the resistance value is accepted in ohms.  Otherwise the resistance value is in p.u. 
on the common MVA base. It is used only during zero sequence network calculations. The values 
are applicable only for star with neutral grounded transformers. 

 

Primary Grounding Reactance 

This field specifies the reactance between the star point of the primary coil of the transformer and 
the ground. If the p.u. value status is false, the reactance value is accepted in ohms.  Otherwise the 
resistance value is in p.u. on the common MVA base. It is used only during zero sequence network  

calculations. The values are applicable only for star with neutral grounded transformers. 

Secondary Grounding Resistance 

This field specifies the resistance between the star point of the secondary coil of the transformer and 
the ground. If the p.u. value status is false, the resistance value is accepted in ohms.  Otherwise the 
resistance value is in p.u. on the common MVA base. It is used only during zero sequence network 
calculations. The values are applicable only for star with neutral grounded transformers. 

Secondary Grounding Reactance 

This field specifies the reactance between the star point of the secondary coil of the transformer and 
the ground. If the p.u. value status is false, the resistance value is accepted in ohms.  Otherwise the 
resistance value is in p.u. on the common MVA base. It is used only during zero sequence network 
calculations. The values are applicable only for star with neutral grounded transformers. 

Rating I and Rating II 

An option to specify two more ratings apart from the nominal rating are provided. The other two 
ratings can be used to specify say Summer rating, winter rating.  While performing load flow analysis 
user can select to which rating the line flows should be compared. 

 

Compute 

If the transformers are grounded through transformer, the 
impedances can be computed using the compute button 
Click on Compute, the following dialog box appears. Enter 
the primary voltage, secondary voltage, grounding 
resistance and grounding reactance. Click OK, to update 
the corresponding fields in the transformer form. Similarly, 
compute the secondary grounding resistance and 
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reactance if the secondary is grounded through earthing transformer. 

Global Change 

The tap of the transformer can be modified depending on the primary and secondary voltage levels 
or bus numbers. If voltage level is selected as 0.0 then all the voltage levels are considered for 
modifications. 

Under load tap changer Control Block Name 

Specify the control block name. Ensure that this FPB exists before executing transient stability. 
Under load tap changer controls can be edited in Free programmable blocks editor and can be 
attached to the transformer in this field. 

Transformer Details 

Click on Details to give detailed information of the transformer.  The information of the transformer 
includes the following. 

Transformer Name 

Transformer Make 

Serial Number 

KVA rating 

Year of Manufacture 

Primary Voltage 

Secondary voltage 1 

Secondary Voltage 2 

Primary Current 

Secondary Current 1 

Secondary Current 2 

Frequency 

Number of phases 

Vector Group 

Percentage Imp Volts 

Insulation Class 

Insulation level for HV 

Insulation level for LV 1 

Insulation level for LV 2 

Cooling 

Temperature rise over ambient 50 deg C for oil 

Temperature rise over ambient 50 deg C for winding 

Weight in Kgs (Core and Coil) 

Weight in Kgs (oil) 

Weight in Kgs (Transport) 

Oil quantity in litres 

Drawing Number 

Customer Reference Number 

Current Transformer ï winding temperature Indicator 

Current Transformer ï Neutral current transformer 1 

Current Transformer ï Neutral Current Transformer 2 
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Winding temperature indicator ï Make 

Model 

Serial Number 

Range 

Oil temperature indicator ïMake 

Model 

Serial Number 

Range 

Buchholz ï Make 

Serial number 

CM3 

Model 

Pipe diameter 

Cable sizes ï Primary 

Secondary 1 

Secondary 2 

Switchgear feeding from 

Switchgear feeding to 

Taps ï Minimum 

Taps ï Max 

Specification 

NGR ï Make 

NGR- Serial number 

Resistance 

Volts 

Rated Current 

Time rating 

Temperature rise 

Year 

Cable 

The following form appears. This data is only for information purpose. This is not used in any of the 
MiP-PSCT Study. 
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1.4.3 Transmission Line 

Use menu option ñElements>Series Elements>Transmission Lineò to open transmission line/cable form 
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Rating I and Rating II 

An option to specify two more ratings apart from the nominal rating are provided. The other two 
ratings can be used to specify say Summer rating, winter rating.  While performing load flow analysis 
user can select to which rating the line flows should be compared. 

Line Length    

Specify the length of the line in km.  This field value is considered only, if p.u option is False. If p.u is 
True, this field is used for information purpose only. 

From Breaker Rating 

This field prompts for the MVA rating of the circuit breaker attached to the From side of the 
transmission line. kA rating of the breaker will automatically update. If kA rating of the breaker is 
entered then MVA rating of the breaker will automatically computed. If the breaker is exists and the 
show breaker SLD option is selected then the breaker will appear on From side of the line 

 

A circuit breaker can be associated with the from side of the line. The circuit breaker can be selected 
from drop down list. Click on the From Breaker button to open the corresponding circuit breaker 
details. 

To Breaker Rating 

This field prompts for the MVA rating of the circuit breaker attached to the To side of the 
transmission line. kA rating of the breaker will automatically update. If kA rating of the breaker is 
entered then MVA rating of the breaker will automatically computed. . If the breaker is exists and the 
show breaker SLD option is selected then the breaker will appear on To side of the line.  A circuit 
breaker can be associated with the To side of the line. The circuit breaker can be selected from drop 
down list. Click on the To Breaker button to open the corresponding circuit breaker details. 

Owner No. : Select owner no for transformer. As per the owner no selction can be made in load flow 
customised report to get the transmission loss. 

 

 

Line Protection Relay: 

Over Current Relay: This dropdown list box shows over current relays provided on the selected line. 
Click on GoTo>> button to open the selected over current relay form  

Distance Relay: This dropdown list box shows the distance relays present on the selected line... 
Click on Go To >> button to open the selected distance relay data form 

Line Pilot:This dropdown list box shows the line pilot relays present on the selected line. Click on Go 
To>> button to open the selected line pilot relay data form  

Line Differential:This dropdown list  box shows the Line Differential protection relays present on the 
selected line on this line Click on  Go To>> button to open the selected Line differential relay data 
form. 

Arc fault details: 

These are required for distance relay calculations. 

The performance of distance protection for single-phase-to-earth faults is very important, because 
normally more than 70% of the faults on transmission lines are single phase-to-earth faults. At these 
faults, the fault resistance is composed of three parts: arc resistance, resistance of a tower 
construction, and tower-footing resistance. 

 

Frequency of oscillation 

Enter the initial Max and consecutive Maximum values. This data is consider in distance relay 
calculation 

From Side Open / To Side Open 

User can specify the line opening details by selecting the options fault / maintenance / TNOP/ Other 
reason. Selected option will display on the SLD on from side or To side of the line. This option is 
available only when the user selected NOP option of from side or To side. 
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Commission Status 

User can give the details of line commissioning year, existing line (Commissioned) or proposed line 
to be commissioned. These data are not considered for computation. 

 

SLD Notation 

Line can be represented in SLD with the following notations 

Line 

Cable 

Breaker 

Isolator 

Show breaker ï SLD 

On selection of this option, line in SLD is changed to Breaker.  

 

 

 

 

 

 

Feed Data 

Feeder Current or Power: Feeder current / power can be specified which will be considered in feed 
current simulation. Normally station peaks are given in Amperes.  This will be useful for the feed 
current computation. 

1.4.4  Series Reactor 

Use menu option ñElements>Series 
Elements>Reactorò to open series reactor 
form. 

 
 
 
 
 
 
 
 

1.4.5   Series Capacitor 

Use menu option ñElements>Series Elements>Capacitorò to open series capacitors form. 
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1.4.6  Bus Coupler 

Use menu option ñElements>Series Elements>Bus Couplerò to open bus coupler form. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CT & CT>>:  

Select the current transformer from the drop down list. 
CT>> button will open the corresponding CT details form. 
This is required in the electromagnetic transient analysis 
to study the performance of CT transient response.  

         
        VCB :Vacuum circuit breaker Library  will open when Go to  
        Library button is clicked. This library provides detailed 
EMTP  
        model for vacuum circuit breaker. VCB Library data 
required  
        is shown in the following figure 

 

 

FACTS 

1.4.7 Flexible AC Transmission System (FACTS) 
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The direction of large AC system development is the transmission of large amount of power over 
long distances by high voltage transmission lines from remote power sources of load centres. 
Because of growing public impact on environmental policy, the building of new transmission 
facilities, in general, lags behind the increased needs of power transmission. As a consequence, 
some transmission lines are more loaded than was planned when they were built. With the 
increased loading of long transmission lines, the problem of transient stability after a major fault can 
become a transmission power limiting factor. In these cases, this factor may be considerably lower 
compared to their limiting factors. Power electronic equipment, including appropriate control, offers 
effective solution to this problem. Such equipment, including advanced control centres and 
communication links, is the basis of the FACTS. 

There are three major facets of FACTS, they are shunt compensation, series compensation and 
phase angle regulation. Of these three, the series compensation is received much attention of late. 
Most of the work in this area has been focused to the study of thyristor controlled series 
compensator (TCSC). 

Use menu options Elements >Series Elements >> FACTS to open FACTS form. 

Control Block Name 

Specify the control block name. Ensure that this FPB exists before executing transient stability. 
FACTS controls can be edited in Free programmable blocks editor and can be attached to the facts 
in this field. 

1.4.8 Thyristor Controlled Series Capacitor 

Thyristor Controlled Series capacitor (TCSC) is a power electronics based Flexible AC Transmission 
System (FACTS) device. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TCSCs are used to enhance the power flowing in a line by effectively compensating the reactance of 
the line. The difference between a conventional series capacitor and a TCSC is that a TCSC can 
dynamically vary its compensation whereas a conventional series capacitor has a fixed 
compensation. The basic conceptual TCSC module comprises a conventional fixed series capacitor, 
C1, a fixed capacitor in parallel, C2, with a thyristor-controlled reactor, L, as shown in Fig 1.1. 
However, a practical TCSC module also includes protective equipment. 

To open this form, use menu option Elements-->Series Elements-->Facts->Thyristor Controlled 
Series  Capacitor 
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TCSC No. ï This field prompts for the identification number of the TCSC. This is a user defined 
number and should be unique for each TCSC. It cannot be 0. 

TCSC Name ï This field accepts the name of the TCSC for which the number has been specified. 

This is a user defined name and should be unique for each TCSC. 

kV Rating ï Voltage rating of the TCSC. 

P Ref ï TCSC is generally used to enhance the power flow in transmission lines. This P Ref is the 
power flow desired through the transmission line in which TCSC is connected. Connecting a TCSC 
on transmission lines reduces the effective series reactance of the line which enables us to push 
more power through the line. 

Tolerance  ï Tolerance value to check for TCSC convergence. It checks the TCSC power flows in 
the present iteration and compares with the flow in previous iteration. If the difference in power flows 
is less than this tolerance value TCSC power flow is converged. 

Capacitive Min ï TCSC offers minimum capacitive reactance when the parallel inductor is 
blocked from service. If the user wants to compute the limits then enter the values of XL, XC1, XC2 
and its corresponding MVA ratings and click on compute button. The reactance limits will be 
automatically computed. 

Capacitive Max  ï TCSC offers maximum capacitance when the parallel inductor reactance is just 
slightly greater than the parallel capacitor reactance. Generally TCSC is not operated in the region  

between Capacitive and Inductive maximum since it will cause parallel resonance. If the user wants 
to compute the limits then enter the values of XL, XC1, XC2 and its corresponding MVA ratings and 
click on compute button. The reactance limits will be automatically computed. 

Inductive Min ï TCSC offers minimum inductive reactance when the parallel inductor is 
completely in service. If the user wants to compute the limits then enter the values of XL, XC1, XC2 
and its corresponding MVA ratings and click on compute button. The reactance limits will be 
automatically computed. 

Inductive Max ï TCSC offers maximum inductance when the parallel inductor reactance is just 
slightly less than the parallel capacitor reactance. Generally TCSC is not operated in the region 
between Capacitive and Inductive maximum since it will cause parallel resonance. If the user wants 
to compute the limits then enter the values of XL, XC1, XC2 and its corresponding MVA ratings and 
click on compute button. The reactance limits will be automatically computed. 

XL ï This field accepts the value of the parallel inductorôs reactance i.e. when the inductor is fully in 
service. This value needs to be entered only if user wants to compute the TCSC reactance limits. 

XC1 ï This field accepts the value of the series capacitorôs reactance. Since it is a fixed 
capacitance it is always in service. This value needs to be entered only if user wants to compute the 
TCSC reactance limits 

XC2 ï This field accepts the value of the parallel capacitorôs reactance. Since it is a fixed 

capacitance it is always in service. This value needs to be entered only if user wants to compute the 
TCSC reactance limits 

XL MVA ï The MVA rating of the parallel inductor. This value needs to be entered only if user 
wants to compute the TCSC reactance limits 

XC1 MVA ï The MVA rating of the series capacitor. This value needs to be entered only if user 
wants to compute the TCSC reactance limits 

XC2 MVA ï The MVA rating of the parallel capacitor. This value needs to be entered only if user 
wants to compute the TCSC reactance limits 

Compute ï Click this button after entering the values of XL, XC1, XC2, XL MVA, XC1 MVA and 
XC2 MVA to compute the TCSC Capacitive min. max. and Inductive min. max. limits. 

Not Computed ï This flag has to be checked if the user does not want to compute the controllable 
inductive reactance value. When the user does not want to compute the TCSC reactance limits this 
flag has to be checked. 

Computed ï This flag has to be checked if the user wants to compute the controllable inductive 
reactance value and view in the output report. This flag has to be checked only when the user wants 
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to compute the TCSC reactance limits by entering the values of XL, XC1, XC2, XL MVA, XC1 MVA 
and XC2 MVA. 

 

 

 

1.4.9 Unified Power Flow Controller 

A unified power flow controller (UPFC) is a combination of a static synchronous compensator 
(STATCOM) and a static synchronous series compensator (S3C) which are coupled via a common 
dc link, to allow bidirectional flow of real power between the series output terminals of the S3C and 
the shunt output terminals of the STATCOM, and are controlled to provide concurrent real and 
reactive series line compensation without an external electric energy source. The UPFC, by means 
of angularly unconstrained series voltage injection, is able to control, concurrently or selectively, the 
transmission line voltage, impedance, and angle or, alternatively, the real and reactive power flow in 
the line. The UPFC may also provide independently controllable shunt-reactive power 
compensation. 

It consists of two identical voltage-source inverters: one in shunt and the other one in series with the 
line; the general scheme is illustrated in Figure 3.1. Two inverters, namely shunt inverter and series 
inverter, which operate via a common DC link with a DC storage capacitor, allow UPFC to 
independently control active and reactive power flows in the line as well as the bus voltage. Active 
power can freely flow in either direction between the AC terminals of the two inverters through the 
DC link. Although, each inverter can generate or absorb reactive power at its own AC output 
terminal, they cannot internally exchange reactive power through DC link. The VA rating of the 

injected voltage source is determined by the product of the maximum injected voltage and the 
maximum line current at which power flow is still provided. 

The shunt inverter provides local bus voltage control when operated by itself as a STATCOM. When 
operated in conjunction with the series inverter, the shunt inverter has two functions: 

To control bus voltage by reactive power injection to the power system 

To supply active power to the series inverter via the DC link for series flow control. 

The series inverter, on the other hand, provides line power flow control by injecting an AC voltage 
with controllable magnitude and phase angle at the power frequency, in series with the line via an 
insertion transformer. This injected series voltage is, in effect, a synchronous series AC voltage 
source, which provides active series compensation for line voltage control and angle regulation 
through the transmission line current. The transmission line currents flow through this voltage 
sources resulting in active and reactive power exchange between the inverter and the AC system. 
The active power exchanged at the series AC terminal is converted by the inverter into DC power 
that appears at the DC link as positive or negative active power demand and transfer to the other 
converter located at the other side of the line. 

To open this form, use menu option Elements-->Series Elements-->Facts->Unified Power Flow 
Controller 
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UPFC No.:  This field gives the number of the device. 

UPFC Name: This field gives the name of the device. 

Tolerance:  UPFC tolerance is the maximum real power error in PU on the given MVA base. This 
is used to check the UPFC deviceôs convergence. For this device, tolerance is the sum of real power 
injection in the shunt and series converters. The amount of real power taken from the shunt 
converter is given to the series converter, assuming no real power losses in the converters. 
Generally an acceptable value of tolerance is 0.001 PU. 

P Ref:  The value of MW power to be transferred through the UPFC, and thereby through the line to 
which the UPFC is connected. 

Q Ref: The value of Mvar power to be transferred through the UPFC, and thereby through the line 
to which the UPFC is connected. 

V Ref: The value of voltage in p.u. to be set to the UPFC From bus.  

Series Converter Reactance: 

The model of UPFC demonstrated here has a series connected     converter whose reactance alone 
is considered. Series converterôs resistance is assumed to be negligible. The reactance value 
cannot be ó0ô and its ranges between 0.01-0.2 p.u. 

Series Converter Min. Voltage:  

The series converter injects or absorbs some voltage in series with the line. The minimum voltage it 
must inject/absorb is specified in this field.   

Series Converter Max. Voltage :   

The series converter injects or absorbs some voltage in series with the line. The maximum voltage it 
must inject/absorb is specified in this field.  

Shunt Converter Reactance:  

The model of UPFC demonstrated here has a shunt connected converter whose reactance alone is 
considered. Shunt converterôs resistance is assumed to be negligible. The reactance value cannot 
be ó0ô and it ranges between 0.01-0.2 p.u. 

Shunt Converter Min. Voltage:   

The minimum voltage that the shunt converter must have is specified in this field. It can generally be 
0.9 p.u. for 1.0 p.u. of reference voltage.  

Shunt Converter Max. Voltage:  

The maximum voltage that the shunt converter must have is specified in this field. It can generally 
go upto 1.1 p.u. for 1.0 p.u. of reference voltage.  

UPFC Check-Limit: 
o If the user does not check this box, the UPFC series and shunt converterôs voltage limits are not 
taken into account, and the reference powers óP-REFô and óQ-REFô will flow through the line even 
if voltage limit violations occur. 

o If the user checks this box, the UPFC voltage limits will be taken into account, and the reference 
powers óP-REFô and óQ-REFô will flow through the line only if there are no voltage limit violations. 
If there are limit violations the óP-REFô and óQ-REFô will be reset to best possible values, ensuring 
voltage limit violations are avoided. 

1.4.10 Static Phase Shifter 

A Static Phase Shifter (SPS) is basically a phase shifting transformer adjusted by thyristor switches 
to provide a rapidly variable phase angle. In general, phase shifting is obtained by adding a 
perpendicular voltage vector in series with a phase. This vector, which can be made variable using a 
number of power electronics topologies, is derived from the other two phases via a shunt connected 
transformer. Thus by varying the phase angle of the system, power flow through the network can be 
controlled. 

To open this form, use menu option Elements-->Series Elements-->Facts->Static Phase Shifter. 
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SPS No. ï This field prompts for the identification number of the SPS. This is a user defined 
number and should be unique for each SPS. It cannot be 0. 

SPS Name ï This field accepts the name of the SPS for which the number has been specified. 
This is a user defined name and should be unique for each SPS 

 

 

 

 

 
 

Tolerance ï Tolerance value to check for SPS convergence. It checks the SPS power flows in the 
present iteration and compares with the flow in previous iteration. If the difference in power flows is 
less than this tolerance value SPS power flow is converged. 

Phase shifter reactance ï This field accepts the value of the SPS reactance.  

Phase Shift Angle Limits - The minimum and the maximum angle limits of SPS in degrees 

Shunt Elements 

1.4.11 Reactor 

Use menu option ñElements>Shunt Elements>Reactorò to open shunt reactor form. Connected to 

To specify position where the reactor is placed.  Three options are provided 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

At bus,  

At From end of the line  

At To end of the line.  

Select the Respective device ID from the list box. In the list box, bus numbers are displayed if the 
selected option is Bus else all line numbers are listed. 

 

1.4.12 Capacitor 

Use menu option ñElements>Shunt Elements>Capacitorò to open shunt capacitor form. 
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1.4.13 Generator 

Use menu option ñElements>Shunt Elements>Generatorò to open the generator from. 
 
 

 
 
 
 
 
 
 
 
 
 

Schedule Number    

The user defined number to differentiate different generation schedules. 

Bus Number 

In practice always generator output is fed to generator transformer through bus ducts, so only one 
generator can be connected to a bus. If any attempt is made to connect more than a generator at a 
bus, a message box is displayed that generator already exists. 

 

Number of Generators in Parallel 

This field is to specify the number of units connected in parallel.  

For example if G1, G2 and G3 are of same rating and connected to generator transformer (G.T) of 
same rating, then mention no. of generators in parallel as 3. And corresponding GTôs in parallel 
should be 3. 

         Capability Curve Number 

This field is to specify the capability curve number, which has to be referred. This is a cross-
reference between the generator and capability curve library. If this field is zero, then the minimum 
and maximum reactive power limits given in the generator data form are considered.  Otherwise the 
reactive power limits are considered from capability curve data referred. 

Specified Voltage 

This field is to enter the specified voltage magnitude at the generator bus in kV. This field is updated 
in add mode to the rated voltage of the bus to which the generator is connected i.e., by default the 
specified voltage is 1.0 p.u. This can be altered to desired value at any instant of time while 
conducting studies. 

Scheduled Power in MW 

This field is used to specify the scheduled real 
power generation in MW.  If this value is less 
than the real power maximum specified, in load 
flow scheduled power is considered as 
maximum real power limit. 

Reactive Power Minimum 

This field is used to specify the minimum 
reactive power limit in MVAR. Minimum reactive 
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power limits on the generator are imposed because of the stability constraints.   

 

 

 

 

 

 

 

 

Reactive Power - Maximum 

This field is used to specify the maximum reactive power 
limit in MVAR. Maximum reactive power limits on the 
generator are imposed because of the thermal 
constraints. 

These values are by default given using the 
corresponding generator library. Using the MW and MVA 
ratings in the library, power factor is calculated. Then 
MVA* sin (power factor angle) is taken as reactive power 
maximum value and placed in this field.  

Reactive power limits for generator buses can be taken 
as: 

Qmax = 50% of the active generation 

Qmin = -50% of the Qmax 

Real Power - Minimum 

This field is to specify the minimum scheduled real power for the generator in MW. This value is 
considered in the load flow studies to apply minimum generation constraints. 

Real Power ï Maximum 

This field is to specify the maximum scheduled real power for the generator in MW. If this value is 
less than the scheduled power, then generator is allowed to generate up to this limit only. 

Cost Coefficient C0 

This field is to specify the constant cost coefficient C0 in rupees for the generator. This cost is 
independent of generation. 

 

Cost Coefficient C1 

This field is to specify the cost coefficient C1 in rupees 
per MW for the generator. This cost is directly 
proportional to the MW generated. 

Cost Coefficient C2 

This field is to specify the cost coefficient C2 in rupees 
per MW for the generator. This cost is directly 
proportional to the square of the generated MW. The 
generator cost Cure is as shown in the figure. These cost 
coefficients are of importance in economic dispatch and 
hence used in optimal power flow analysis. 

Neutral Grounding Resistance 

This field is to specify the resistance between the neutral point of the generator and the ground in 
ohms. 

Neutral Grounding Reactance 
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This field is to specify the reactance between the neutral point of the generator and the ground in 
ohms. 

The grounding resistance and reactance are used in the unbalanced fault calculation. 

Participation factors 

This field is to specify the participation factor for the generator. Total area interchange error is 
distributed among the generators depending on the participation factor. This generator participation 
factor is with reference to the generator regulation characteristics. The sum of all participation 
factors should be 1.This is considered in flat frequency control option during load flow analysis.  

Bias Setting 

This field is to specify the bias factor setting for automatic generation control regulator, which is a 
constant for area load - frequency characteristic. 

Select 

User has a choice to select the element as grid / utility or Generator. If the choice is utility then only 
the required fields will be activated and user has to provide data in those fields. If it is a generator all 
the data are required. 

Model Type 

This field is to specify the modelling type used for the generator. 
The different generator models that package supports are: 

Infinite Bus modelling (model type 1) 

Transient  modelling (model type 2) 

Sub-transient modelling (model type 3) 

The user can select any model for the generator depending on 
which analysis has to be performed. 

If it is utility then model type is to be Infinite bus modelling. 

AVR number 

This field is to specify reference number of the AVR library. This is a cross-reference between the 
generator data and the AVR library. The AVR libraries present in the database are listed in the list 
box for easy selection. If no AVR is connected to the generator, select zero from list. 

AVR FPB Name 

This field is to specify the filename of the AVR FPB model to be used in transient stability study. By 
default, this field is blank. To connect any AVR drawn using free programmable blocks editor, give 
the file name with fpd extension as parameter in this field. If this customized AVR is to be 
connected, then standard AVR is ignored. Program prompts user that it is going to ignore the 
standard AVR if OK is clicked.  Otherwise standard AVR is considered. 

Turbine Governor Number 

This field is to specify reference number of the Turbine Governor library. This is a cross-reference 
between the generator data and the Turbine Governor library. The Turbine Governor libraries 
present in the database are listed in the list box for easy selection. If no Turbine Governor is 
connected to the generator, select zero from list. 

Turbine Governor FPB Name 

This field is to specify the filename of the Turbine Governor FPB model to be used in transient 
stability study. By default, this field is blank. To connect any Turbine Governor drawn using free 
programmable blocks editor, give the file name with fpd extension as parameter in this field. If this 
customized Turbine Governor is to be connected then standard Turbine Governor is ignored. 
Program prompts user that it is going to ignore the standard Turbine Governor if OK is clicked.  
Otherwise standard Turbine Governor is considered. 

Calculate 
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If the generators are grounded through transformer, the impedances can be computed using the 
calculate button 

Click on Calculate, the following dialog box 
appears. 

Enter the primary voltage, secondary voltage, 
grounding resistance and grounding reactance. 
Click OK, to update the corresponding fields in 
the generator form. 

Global Change 

Click on Global Change, to change the 
modelling of generator to a different model. 

Unit Protection 

Generator and generator transformer units are 
subjected to a number of possible hazards 
against which protection should be provided.  
Otherwise, these problems may result in severe 
damage and long outages for repairs. 

Following conditions have to be detected, 
selectively recognised and quickly cleared by 
the protection. 

Internal faults 

Abnormal service conditions 

External faults (as back-up protection) 

The hazards and problems considered are Internal Faults viz Phase-phase faults in the winding, 
Phase-ground faults in the winding and ground faults in the rotor and abnormal conditions like loss 
of excitation, over load, over voltage, under & over frequency, unbalance currents, inadvertent 
energization, out of step (loss of synchronism) and loss of prime mover (motoring). 

 

Output file 

GENERATOR PROTECTION REPORT 

--------------------------------------------------------------------  

Base MVA                                   :    247.000  

Generator Number                           :          1  

Generator Name                             :       Gen1  

Generator MVA rating                       :    247.000  

Generator Rated MW                         :    210.000  

Generator rated voltage in kV              :     11.000  

Power factor                               :      0.850  

Primary CT rating in A   :  15000.000  

Secondary CT rating in A                   :      5.000  

Primary PT  rating in kV                   :     11.000  

Secondary PT  rating in V                  :    110.000  

Xd                                         :      2.210  

Xd'                                        :      0.266  

GT Rating in MVA                           :    247.000  

GT Impedance in pu                         :      0.140  

GT Secondary Voltage in kV                 :    220.000  

Grid 3 phase Fault Level in MVA            :   5000.000  

Grid SLG  Level in MVA                     :   5000.000  

 

Critical Clearing time in seconds          :      0.400  

 

Primary Relay Operating time in seconds    :      0.300  

----------------------------------------------------------------  

Type of Relay Settings  

----------------------------------------------------------------  

Instantaneous  

Voltage Controlled Over Current Relay  

----------------------------------------------------------------  

Generator Rated Current in A               :  12964 .138  

----------------------------------------------------------------  
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Generator Instantaneous Setting  

----------------------------------------------------------------                 

Fault Current from Generator to Grid fault(A)       : 31931.374  

Instantane ous Setting I>> referred to secondary (A) :10.644  

Inst Setting Multiplier   I>>                       : 3  

Inst Setting Time         T>>  (secs)               : 0.300  

Instantaneous Setting I>>> referred to secondary (A): 13.837  

Inst Setting Multiplier   I>> >                      : 3  

Inst Setting Time         T>>                       : Inst  

----------------------------------------------------------------  

Voltage Controlled Relay Setting  

----------------------------------------------------------------  

Plug Se tting  (A)                               :   14400.00  

Plug Setting (A) referred to secondary          :   4.800  

Plug Setting Multiplier                         :   0.960  

 

Time Multiplier Setting                         :   0.42  

Voltage in pu                                   :   0.600  

 

1.4.14 Wind Generator Data 

Use menu option ñElements>Shunt Elements>Wind Generatorò to open the wind generator form. 

Wind Turbine Generator is a non-conventional generator. A basic wind turbine generator will have 
an aerodynamic system to convert wind energy to mechanical energy, and an Electrical System to 
convert mechanical energy to electrical energy. The entire system includes a turbine, electric 
machine, aerodynamic-mechanical and electrical control systems, converter-inverter model in some 
cases. This wind turbine generator is very much different from conventional generators as the 
stability and controllability characteristics are quite different for a wind turbine generator. The real 
power generation of a wind turbine will be basically dependent on the site climatic conditions like 
wind speed, air density, etc. The reactive power generation of a wind turbine is basically dependent 
on the terminal voltage of the generator, as most of the wind generators are having induction 
machines. The wind turbine generator cannot be represented as a PV or Vŭ bus. It has to be 
represented as a PQ bus but the effect of other factors like wind speed, site air density, grid bus 
voltage, etc. The detailed model is developed for the purpose of power system simulation studies 
with 

                                     

Figure1.1: Schematic diagram Aerodynamic-mechanical-electric system of a wind turbine generator 

Terminology and Definitions in MiP-PSCT 

Fields present in Wind Generator Data Window: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MiP-PSCT                                                                                                           Database Manager User Manual 

 

 

Power Research and Development Consultants Pvt. Ltd. Page 36 
 

 

 

WT No.  ï This field prompts for the identification number of the Wind Turbine generator. This is a 
user defined number and should be unique for each wind turbine generator. It cannot be 0. 

WT Name ï This field accepts the name of the Wind Turbine generator for which the number has 
been specified. This is a user defined name and should be unique for each Wind Turbine generator. 

Bus No. ï The bus number to which the Wind Turbine generator is connected. The bus ID should 
be present in bus data.  

Real Power ï The real power generation of the wind turbine. This option will be enabled only if 
simple model is selected. 

Reactive Power  ï The reactive power generation of the wind turbine. This option will be enabled 
only if simple model is selected. 

Model Type ï If the user selects Simple Model Wind Turbine will be of simple power injection 
model. If the user selects Detailed Model Wind Turbine will be detailed model to calculated power 
generation from field data. 

No. of Turbines  ï This field specifies the number wind turbines present. If this number is more 
than 1 it is considered as wind farm/park.  

Manufacturer Ref. No.  ï This field refers to manufacturer reference No. 

De-Rated MVA ïDe-rated MVA rating of the Wind Turbine generator.  

Operating Power Factor  ï This field specifies the operating power factor of the Wind Plant. 

Real Power Generation Min  ïThis field specifies the minimum real power generation of 
individual Wind Turbine. 

Real Power Generation Max  ïThis field specifies the maximum real power generation of the 
Wind Plant/Turbine. 

         Total Reactive power compensation details 

Reactive Power Generation Min ïThis field specifies the minimum reactive power generation of the 
Wind Plant 

Reactive Power Generation Max ïThis field specifies the maximum reactive power generation of the 
Wind Plant 

No of steps ï This field specifies the No. of steps in which reactive power is controlled.  

Average Wind Speed ï This field specifies the average wind speed at the plant. Units will be m/s. 

Air Density ï This field specifies the air density at the plant. Units will be kg/m
3
. 

       Fields present in Wind Generator Library Window:  
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Reference No. ï This field refers to the reference No. of Wind Turbine model. 

Manufacturer Name ï This field refers to the particular manufacturer of the Wind Turbine. 

MVA Rating ï MVA rating of the Wind Turbine generator.  

MW Rating ï MW rating of the Wind Turbine generator.  

kV Rating ï Voltage rating of the Wind Turbine generator. 

No. of Poles in Generator ïThis field takes the data of No. of poles in the machine. This cannot be 0 
or odd number. The data in this field can be only even number. 

Turbine Rated Speed ï This field takes the data of Synchronous speed of the machine. If system 
frequency is greater than the product (Synchronous speed, No. of poles, Gear box ratio)/120 then 
the data error message will pop up.  

Gear Box Ratio ï Gear box ratio of the mechanical system need to be entered in this field. This 
value can be an integer or decimal. But not be 0. 

Turbine Diameter ï Turbine diameter is to be entered in this field in meters.  

WT1 ïIf user selects this field Wind turbine model 1 will be considered. 

WT2 ï If user selects this field Wind turbine model 2 will be considered. 

WT3 ï If user selects this field Wind turbine model 3 will be considered. 

WT4 ï If user selects this field Wind turbine model 4 will be considered. 

Stator Resistance in R1 (p.u) ï This field specifies the stator resistance in p.u... This field will be 
enabled for WT1 to WT3. 

Stator Reactance in X1 (p.u) ï This field specifies the stator reactance in p.u. This field will be 
enabled for WT1 to WT3. 

Rotor Resistance in R2 (p.u) ï This field specifies the rotor resistance in p.u. This field will be 
enabled for WT1 to WT3. 

Rotor Reactance in X2 (p.u) ï This field specifies the rotor reactance in p.u. This field will be 
enabled for WT1 to WT3. 

Magnetizing branch Reactance in Xm (p.u) ï This field specifies the mutual coupling reactance in 
p.u. This field will be enabled for WT1 to WT3. 

Variable Rotor Resistance in p.u ï This field specifies the rotor resistance in p.u. This field will be 
enabled for WT2. 

Cut in Speed ï Turbine cut in speed is to be entered in this field. 

Cut out Speed ï Turbine cut out speed is to be entered in this field. 

Power Curve ïThis field refers to power curve reference No. some reference power curve need to 
be specified for all four wind turbine models. 

Operating Mechanical Power Vs Operating Rotor Speed ï This field refers to operating mechanical 
power Vs operating rotor speed reference No. some reference power curve need to be specified for 
WT2 and WT3 wind turbine models. 

Operating Mechanical Power Vs Operating Wind Speed ï This field refers to operating mechanical 
power Vs operating rotor speed reference No. some reference power curve need to be specified for 
WT2 and WT3 wind turbine models. 

Turbine Inertia (Ht) ï Turbine inertia is to be entered in this field. 

Generator Inertia (Hg) ï Generator inertia is to be entered in this field. 

Damping Constant (D) ï Damping constant is to be entered in this field. 

Stiffness Constant (K) ï Stiffness constant is to be entered in this field. 

Fields to be present in Wind Generator Curves Library (Window):  
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Library No.  ï This field refers to the reference No. of Wind Turbine model. 

Library Name ï This field refers to a library name for reference to a particular Wind Turbine. 

Formula 1 ï When user selects this button the power curve will be taken in the form of formula type 
1. Total 12 variables starting from C0 to a1 will enable. User need to enter data in these fields.  

Formula 2 ï When user selects this button the power curve will be taken in the form of formula type 
2. Total 25 rows will come in the grid. User need to enter data in these fields. 

Curve Data ï When user selects this button the power curve will be taken in the form of data. Two 
columns will come in the grid. One wind speed and other mechanical power generation in p.u. user 
need to enter data in these fields for 20 rows. 

Detailed Curve ï When user selects this button the file browse option will be enabled.  

Mechanical Power Vs Wind Speed ï When user selects this button the power curve will be taken in 
the form of mechanical power Vs wind speed. 

Electrical Power Vs Wind Speed ï When user selects this button the power curve will be taken in 
the form of Electrical power Vs wind speed. 

Losses (%) ï This field refers to losses.  

1.4.15 Solar  PV Data 

Solar Power is the conversion of sunlight into electricity, either directly using Solar Photovoltaic 
systems or indirectly using Solar Thermal systems (Concentrated solar power) 

Solar Power technologies classification: 

¶ Solar Thermal  

¶ Solar Photovoltaic 

This report mainly focuses on Solar Photovoltaic as the Solar Thermal generation is similar to 
conventional thermal generation. 

Solar Thermal 

Solar thermal power plants produce electricity by converting the solar radiation into high temperature 
heat using mirrors and reflectors. The collectors are referred to as the solar-field. This energy is 
used to heat a working fluid and produce steam. Steam is then used to rotate a turbine or power an 
engine to drive a generator and produce electricity All Concentrated Solar Plants are based on four 
basic essential systems which are collector, receiver (absorber), transport/storage and power 
conversion. Parabolic Trough, Solar towers, Parabolic Dishes and Linear Fresnel Reflectors are the 
four main technologies that are commercially available today. The details are given below: 

 
i. Parabolic Trough 
ii. Solar Towers 
iii. Parabolic Dish 
iv. Linear Fresnel Reflectors 
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Solar Photovoltaic 

Photovoltaics (PV) is a method of converting solar energy into direct 
current electricity using semiconducting materials that exhibit the photovoltaic effect. A photovoltaic 
system employs solar panels composed of a number of solar cells to supply usable solar power. 
Power generation from solar PV has long been seen as a clean sustainable energy technology 
which draws upon the planetôs most plentiful and widely distributed renewable energy source ï the 
sun. The direct conversion of sunlight to electricity occurs without any moving parts or environmental 
emissions during operation. 

Solar PV is now, after hydro and wind power, the third most important renewable energy source in 
terms of globally installed capacity. More than 100 countries use solar PV. Installations may be 
ground-mounted (and sometimes integrated with farming and grazing) or built into the roof or walls 
of a building (either building-integrated photovoltaics or simply rooftop). 

Power system is a complex network of thousands of buses with generators, transformers, 
transmission lines, compensating devices, and other auxiliary equipmentôs required to assure its 
safe and reliable operation. The overall system thus consists of multiple generating sources and 
several layers of transmission networks. This provides a high degree of structural redundancy that 
enables the system to withstand unusual contingencies without service disruption to the consumers. 
Power system planners and operators require wide-ranging data analysis and computer model 
simulation to understand; the behavior of complex power system under contingency situations to 
avoid cascaded outages and; to evaluate the ability of power system to withstand such events. 
Computer simulation helps system planners and/or operators to develop strategies to mitigate the 
potential problem. The response obtained from the model simulation studies indicates the 
vulnerability of the system against the potential power system threats. In general a system model is 
needed to reasonably represent the actual equipment performance in simulations. 

Terminology and Definitions in MiP-PSCT 

Number : This field prompts for the identification number of the solar PV plant. This is a user 
defined number and should be unique for each solar PV plant. It cannot be 0. 
Name :This field accepts the name of the solar PV plant for which the number has been specified. 
This  
is a user defined name and should be unique for each solar PV plant. 

Bus No. ï The bus number to which the solar PV plant is connected. The bus ID should be present 
in bus data.  

Model Type ï If the user selects Simple Model, Solar generator will be of simple power injection 
voltage controlled type. If the user selects Detailed Model, Solar Generator can be modeled in detail 
considering the actual field data and it is of PQ type. 

Schedule Number : User defined number to differentiate different generation schedules 

Plant Rating ï This field specifies MVA rating of Solar PV plant if simple model is selected. 

P-Specified ï This field specifies real power generation of the solar PV plant if simple model is 

selected. Reactive Power output is calculated either based on constant power factor or based on 
voltage control mode.  
Constant Power factor mode: User specified power factor. Default value is 0.95 

Voltage Control mode: Based on voltage control mode, user has to enter V-specified, Qmin and 

Qmax. PV plant will be considered as a conventional generator in voltage control mode. 

http://en.wikipedia.org/wiki/Solar_energy
http://en.wikipedia.org/wiki/Direct_current
http://en.wikipedia.org/wiki/Direct_current
http://en.wikipedia.org/wiki/Electricity
http://en.wikipedia.org/wiki/Semiconducting_material
http://en.wikipedia.org/wiki/Photovoltaic_effect
http://en.wikipedia.org/wiki/Photovoltaic_system
http://en.wikipedia.org/wiki/Photovoltaic_system
http://en.wikipedia.org/wiki/Solar_panel
http://en.wikipedia.org/wiki/Solar_cell
http://en.wikipedia.org/wiki/Solar_power
http://en.wikipedia.org/wiki/Sustainability
http://en.wikipedia.org/wiki/Renewable_energy
http://en.wikipedia.org/wiki/Hydroelectricity
http://en.wikipedia.org/wiki/Wind_power
http://en.wikipedia.org/wiki/Solar_power_by_country
http://en.wikipedia.org/wiki/Building-integrated_photovoltaics
http://en.wikipedia.org/wiki/Rooftop_photovoltaic_power_station
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Following data is required for the detailed solar PV plant model 

Solar irradiance Data: Value of Solar irradiance on tilted plane can be entered directly or it will be 

calculated internally. Inputs required for the computation of solar irradiance on horizontal plane are 
GHI (Global Horizontal Irradiance), DHI (Diffuse Horizontal Irradiance) and DNI (Direct Normal 
Irradiance) in W/m2.  

      Mounting Type data: 

PV modules must be mounted on a structure, to keep them oriented in the correct direction and to 
provide them with structural support and protection. Mounting structures may be fixed or tracking. 

For fixed mounting systems the PV modules will be at fixed tilt angle (angle from horizontal plane) 
and fixed orientation angle (angle of PV module relative to south). The tilt angle and orientation is 
generally optimized for each PV power plant according to location. For Indian sites, the optimum tilt 
angle is generally between 10

o
 and 35

o
, facing true south. Fixed tilt mounting systems are simpler, 

cheaper, and have low maintenance requirements than tracking systems. 

Input for this is module tilt angle in degrees and module azimuth angle in degrees. 

Time and Location data 

For all the solar PV plants present in the database should have same time instant given by the 
user. This requires data as latitude, longitude, standard meridian in degree and minutes. Time 
should be in Hour and minute. 

Cell Temperature: Measured cell temperature can be entered directly or it can be calculated 

internally based on NOCT (Normal Operating Cell Temperature). For the computation of cell 
temperature based on NOCT required inputs are given in the following table. 

Ambient temperature : By default  it is 15degre Centigrade. 

Cell temperature data based on NOTC  

 

Parameters and Description units 

NOCT temperature 
0
C 

NOCT condition ï Open Circuit / Max Power No unit 

Alpha - product of transmittance and absorption No Unit 



MiP-PSCT                                                                                                           Database Manager User Manual 

 

 

Power Research and Development Consultants Pvt. Ltd. Page 41 
 

 

 

PV Array Data 

Number of modules in a string and no. of strings in an array is to be entered by the user to 
compute maximum power in an array. 

Inverter 

Inverter details are to be entered in this section Default data is given in the following table. 

 
 

 

 

 

Solar PV Library 

 

 

 

 

 

 

 

 

 

 

 

 

Based on one diode Model 

One Diode Representation of PV cell 

Typically a solar cell can be modelled by a current source and an inverted diode connected in parallel to it. 
It has its own series and parallel resistance. Series resistance is due to hindrance in the path of flow of 
electrons from n to p junction and parallel resistance is due to the leakage current. 

In this model we consider a current source (IL) along with a diode and series resistance (RS) and shunt 
resistance (Rsh) in parallel as shown in figure1. 

 
 

 

 

 

Parameters and Description units 

D.C side power rating (PDC) MW 

A.C side power rating (MVAinv) MVA 

A.C side voltage V 

Efficiency (efficiencyinv) % 

Number of Inverters No unit 
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                                                             Figure 1  : One diode model of a PV cell 

 

Based on Name plate details 

Inputs required for computation of Maximum power from MPPT nameplate details are tabulated below 

 

Parameters and Description units 

PV module rating (Pmax,ref) W 

Efficiency of PV module % 

Maximum power point voltage (Vmpp) V 

Maximum power point current (Impp) A 

Temperature co-efficient of power (ɓ) % / º C 

Temperature co-efficient of voltage (Ctv) V / º C 

 

1.4.16 Motor 

Use menu option ñElements>Shunt Elements>Motorò to open motor form. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The motor load is considered in load flow as shunt impedance.  For short circuit studies, motor is 
modelled as generator with impedance arrived taking unity slip.  In the stability study, all the motor 
data are used.  

Winding Type 

This field is to specify the winding connection of motor. Three options of winding connections are 
provided namely, Star connected, Star grounded and Delta. The user can select any of the above 
winding connection depending upon the motor winding. Generally the motors are delta connected. 

Neutral Resistance 

This field is to specify the neutral resistance of the motor in ohms.  This is applicable for star 
grounded type winding connection. 

Neutral Reactance 

This field is to specify the neutral reactance of the motor in Ohms. The neutral resistance and 
reactance are of importance while considering the fault analysis. 
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Slip 

Specify the slip of the motor in this field. Slip is given by the difference between rated speed and 
operating speed expressed as percentage of rated speed of the motor. The motor starting on no 
load condition the slip is 1.0. If motor is starting with loaded condition, then the actual value of the 
slip should be given. For motor starting studies, give motor slip as 1.0 and conduct transient stability 
studies. 

Starting Mode 

Auto-Transformer Starting 

Resistance Starting 

Star-Delta Starting 

Direct Online 

Auto Tap Value 

This is the initial autotransformer tap position in p.u. This field comes into picture only for the motor 
starting with autotransformer.  

Slip  

This field is to specify the slip at which auto Tap is cut off. 

Time 

This field is to specify the time at which the starter is cut off. 

R-Start 

For star-delta starting mode, the initial resistance in pu. 

R-End 

For star-delta starting mode, the final resistance in pu. 

Formula or Characteristic: If the formula is selected the motor load is considered using the C0,C1, 
C2 constants otherwise it will be taken as characteristics provided by the user 

Motor Torque 

Torque Constant 

This field is to specify the operating torque of the motor. The Motor torque at any speed is given by 
the relation: 

T = Tc  (A + B N + C N2) Where, Tc is the rated torque (power) in MW. 

Constant Torque Component (A): Specify the torque constant value, which is independent of the 
motor speed. 

Torque Component Proportional to Speed (B): Specify the torque constant value, which is directly 
proportional to the motor speed. 

Torque Component Proportional to Square of Speed (C): Specify the torque constant value, which is 
directly proportional to the square of the motor speed. 

Sum of all these three constants (A, B, C) should be 1.0. 

Motor Load Library 

For C1,C2,C3 Constants can be stored for different motors in load library as shown in below. The 
stored library selection can be selected by the user which updates the constants data. 

Motor Details 

Click on Details>> to enter 
detailed information for Motor. 
This is for information only. This 
data is not used in any of the MiP-
PSCT study. The following form 
appears 
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The motor details include -- 

Tag Number 

Driven Equipment 

Duty 

Manufacturer Name 

Type 

Frame designation Mounting 

KW output 

Voltage 

Full load current in amperes 

Full load speed 

Enclosure 

Mounting 

Insulation class 

Ambient temperature/temperature rise 

Applicable code 

Full load Torque 

Starting torque as % full load torque 

Percentage efficiency at Full Load 

Percentage efficiency at ¾ full load 

Rotation viewed from NDE 

Bearing type/Number 

Weight in KG 

Lubrication 

Coupling pulley 

Cable Size 

Phase/Connection/No of Terminals 

Frequency 

Number of poles 

Locked rotor current in amperes 
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Stall time HOT (100% Rated Voltage) 

Stall time HOT (110% Rated Voltage) 

Stall time Cold (100% Rated Voltage) 

Stall time Cold (110% Rated Voltage) 

Thermal Time constant for Stator 

Thermal Time constant for rotor 

Power factor at full load 

Power factor at ¾ full load 

Pull out torque 

Pull up torque 

Space heater watts/volts 

GD sq of load 

GD sq of motor 

Starting time in sec at 100% rated voltage 

Starting time in sec at 80% rated voltage 

1.4.17 Load 

Use menu option ñElements>Shunt Elements>Loadòto open load data form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Real power in MW 

This field is to specify the real power of the load in MW. 

Reactive power in MVAR 

This field is to specify the reactive power of the load in MVAR. 

Power Factor 
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The power factor is computed if the MW and MVAR are given. If the power factor is entered, Mvar 
for the given MW is computed.  

MVAR Compensation 

This field is to specify the reactive power compensation provided at the bus. It is the fixed 
compensation at the bus. (+ve for capacitive and -ve for reactive). For planning studies, fixed 
compensation can be given.  However, if 
the shunt capacitor value is known, then 
specify the compensation as shunt 
capacitor so as to have realistic 
representation. With shunt capacitor 
representation, the compensation MVAR 
value changes with respect to voltage. 

Minimum Compensation in MVAR 

This field is to specify the minimum 
reactive power compensation for the 
load. Reactive power compensation is 
limited to the minimum values for 
violating the minimum limits. 
Compensating MVAR limits are used in 
reactive power optimization. 

 

Maximum Compensation in MVAR 

This field is to specify maximum reactive power compensation for the load. Reactive power 
compensation is limited to the maximum values for violating the maximum limits. Compensating 
MVAR limits are used in reactive power optimization. 

Compensation Step in MVAR 

This field is to specify increment value of reactive power compensation at the bus. 

Global Change 

The power factor and the load characteristic of the load can be modified. It can be modified based 
on voltage level, zone wise or area wise. 

Power Factor Option: With this option power factor of particular zone loads or particular area loads 
or loads connected to particular voltage level buses or loads connected to particular voltage level 
buses in a zone or loads of particular area and zone can be modified. If Zone, Area and Voltage are 
0.00 then all loads power factors in that database will be modified.  

Load Characteristics Option: Load characteristics of particular zone, particular area and loads 
connected to particular voltage level buses can be modified. If Zone, Area and Voltage are 0.00 then 
all loads characteristics will be modified.   

Load Type: User has an option to specify the load type as linear or non-linear. Nonlinear loads are 

current or voltage sources considered in harmonic analysis 

Motor Load percentage: Percentage of Motor load can be specified. This motor contribution will be 
considered in short circuit analysis. 

Load Details 

The individual load details can be given here. All the connected loads should be specified here. The 
loads can be p-q load or motor load. Option is provided to disconnect the loads. Click on Update 
load to update the main load data form to reflect the changes made to the individual loads 

Motor Load Percentage 

Specify percentage Motor load. That percentage will be considered in short circuit studies with motor 
contribution. 

 

1.4.18 Cyclic Load 

Use menu option ñElements > Shunt Elements > Cyclic Loadò to open cyclic load form. 
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1.4.19 Filter 

Use menu option ñElements>Shunt Elements>Filterò to open filter form. 

 

 
 

 

 
 
 
 
 
 
 

1.4.20 SVC 

Use menu option ñElements > Shunt Elements > SVCòto open SVC form. 

SVC FPB Name 

This field is to specify the filename of the SVC FPB model to be used in transient stability study. By 
default, this field is blank. To connect any SVC drawn using free programmable blocks editor, give 
the file name with fpd extension as parameter in this field. If this customized SVC is to be 
connected, then standard SVC is ignored. Program prompts user that it is going to ignore the 
standard SVC if OK is clicked.  Otherwise standard SVC is considered. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

1.4.21 Shunt FACTS Device 

Use menu option ñElements > Shunt Elements > Shunt Fact Deviceò to open SFD form. 

 


















































































































































































































































































































