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ABOUT THIS MANUAL 

 

 

N4L SFRAComm2 Software is a self-contained executable 

software program for use with N4L the SFRA45 (Sweep 

Frequency Response Analyzer).  

 

Accordingly, this manual first describes the general features and 

specification of the software as a whole; and then describes the 

individual functions in detail.  

 

Each function is described in turn, in its own chapter, with details 

of the principles on which it is based, how to use it, the options 

available, display options etc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Note: Newtons4th Ltd. shall not be liable for any 

consequential damages, losses, costs or expenses arising 

from the use or misuse of this product however caused.  
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1      Introduction 
 

1.1     Introduction to SFRAComm2  
 

N4L SFRAComm2 is a self-contained executable software 

program written in C++ using the Microsoft win32 graphics set. 

SFRAComm2 has the ability to connect to the instrument via 

RS232, USB and LAN. The software includes all measurement 

modes to reflect instrument operation. 

The instrument features FRA and LCR test modes. The data for 

these tests can be displayed in the software in Real-Time, Graph 

and Table viewing modes. 

SFRAComm2 includes a Database for the storage of sweep data. 

The database can be used to view and diagnose stored sweep 

without the need to be connected to an instrument. 

 

This guide was written using Software version v1_5 and SFRA45 

firmware version v2_17. 

 

 

 

 

1.2     Minimum Requirements 
 

The minimum requirements to run the SFRAComm2 Software 

are as follows: 

 

◼ Windows XP (Service Pack 3) or later 
◼ At least 1GHz Processor 
◼ Minimum of 1GB RAM 
◼ 10MB of Hard Drive space.  

  



2        Getting Started 
 

2.1     Download 
 

As with all N4L Software, it is available for free download from 

our website.  

 

 

 

 

 

2.2     Installation 
 

Wherever possible, at N4L we try to develop software that 

enables the engineer to be ready and performing tests as soon 

as possible. With this in mind, we have made SFRAComm2’s 

installation method as simple as possible. 

 

To install SFRAComm2, simply download the .exe file onto your 

PC’s hard drive or an external drive such as a USB memory stick 

and run it straight away. 

 

 

 

 

 

 

 

 



2.3   Debug Mode 
 

SFRAComm2’s Debug mode can be accessed from the Configure 

Menu: 

 

 

When entering Debug Mode, SFRAComm2 will ask for a location 

to store the debug log file, select a file location and press OK to 

enter Debug Mode 

 

 

 

While in Debug Mode, SFRAComm2 will create a log of all 
communication with the connected PSM in a log file. 
 



3      Connecting 

 

3.1   Preparing the instrument 
 

 

Before the software can connect, the instrument must be ready 

to accept the connection. To prepare your instrument for 

connection with SFRAComm2, ensure the unit is powered on and 

the cables are connected. 

 

Next, you must ensure the Instrument is correctly set up to 

reflect the type of connection you are using. To do this, access 

the COMMS menu on the unit; navigate to the Interface option 

and select the interface you are using to connect to the software: 

RS232, USB, or LAN. 

 

 

 
 

 

 

 

 

 

 

 

 

 



If you select RS232, you will need to additionally set the Baud 

Rate of the cable you intend to use. 

 

 

 
 

 

For LAN you’ll need to set an IP Address for the Instrument. 

 

 
 

 

 

 

 

 

 



3.2   Connecting to your Instrument 
 

To begin connecting to the instrument, click on Configure: 

 

 

Now click in Connection: 

 

 
 

 

This brings up the communications window where you’ll set up 

how you’re connecting to the instrument: 

 

           

Note: When first opening the software the Connect window is 

displayed automatically. 
 

Enter the instruments communication details by selecting the 

communication method (Serial, USB or LAN). 



If you selected LAN you’ll need to enter the same IP as you set 

your unit to. 

If you selected USB or Serial you’ll need to select the COM port 

that windows assigned to your cable. Additionally, if you select 

Serial you’ll need to set your cable’s Baud Rate. 

To check the connection settings are correct, press the Test 

button to attempt a connection. This will then bring up a 

message telling you if the connection was successful. 

 
 

A warning message will appear if the connection process failed: 
 

 
Check that the details entered on the Connect screen are correct 

and that the instrument is connected correctly to the PC etc. 

Repeat the above steps to obtain a successful connection.  
 

 



Note: 

If you want SFRAComm2 to remember your current connection 

settings and reload every time you open the connection window, 

you can do so by pressing the Save as Default button. 

 

Press the Connect button to connect with the instrument. 

 

 
 

Click OK to connect to continue. 

 

The following window will appear displaying the date when the 

instrument was last calibrated: 

 

 
 

Click OK to connect to the instrument. 

 

 

 

 

 

 



 

3.3   First Time Users 
 

When opening the software for the first time after installation on 

the PC the connect window will appear slightly different: 

 

 
 

If this is the first time you’ve used SFRAComm2 since it was 

installed, you will need to enter an Unlock Code.  

 

Please contact your local Newtons4th Distributor or go to the 

Newtons4th Ltd website to obtain the 4-digit password to unlock 

the software. 

 

Enter the 4-digit code in the Password box and press Unlock.  

 

The software will then connect to the instrument as described in 

the previous section. 

 

Note: You will only need to unlock the software the first time it 

is used. In future when you open the software no unlock code 

will be requested. 

 

 



4      Configuration Panel 

 

4.1   Using the Configuration Panel 
 

The connected instrument’s settings are stored in the 

configuration panel and can be edited and sent back to the 

instrument. 

 

 

 

Before changing any settings in the Control Panel, you should 

always press READ SFRA this enables the software to download 

that SFRA’s settings to ensure the software is configured with 

any changes that have been made to the SFRA’s settings on the 

instrument’s front panel. 

Then choose which settings menu to look at and edit, the 

individual instruments settings can be modified in the 

Configuration Acquisition Control Panel.  

The menus in SFRAComm2 are designed to mimic the 

Instrument’s settings panels. For more information on what each 

setting does, check the Instrument’s User Manual. 

Finally, the changes you made need to be communicated to the 

Instrument; any amended settings are sent by pressing the    

SET UP SFRA button. The changes must be sent to the 

instrument for the instrument to be configured correctly. 

 

Additionally, you can hide and show the Configuration Panel by 

pressing the Hide Settings and Show Settings button. 

 



5      The Display Menu 
 

5.1   Using the Display Menu 
 

The Display menu is used to save the displayed screen as a 

picture. The picture can be saved to a Bitmap (.bmp) or copied 

to the clipboard. 

 

 

 

The following are examples of saved screenshots of the 

software’s display:  

 

SFRA mode Real time Display: 

 

 

SFRA mode Graph: 

 

 



Impedance Mode Real Time Display: 

 

 

 

Impedance Mode Graph: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6      Capture mode 
 

Press the Capture button to display the capture options: 

 

A black and white image of the instrument display can be viewed 

in the software by clicking on the Black and White download 

button. A download window will appear showing the status of the 

download. 

 



On completion of the download the image will be displayed in 

the software window: 

 

 

 

To the left of the image, there are 3 options to save the data: 

 

• Export the image into a word document. 
• Export the image to a bitmap (.bmp). 
• Copy the image to the Clipboard.  

 

 

6.1   Export the image into a word document.  
 

A word document will automatically open on the PC containing 

the image. The user must name and save the word document to 

prevent the data being lost. 

 

 



6.2   Export the image to a bitmap (.bmp).  
 

Save to Bitmap allows you to save the current screen as a .bmp 

image. 

Click on Save to Bitmap, the SFRAComm2 ask the use to choose 

a location to save the image to: 

 

 

Note: to save your .bmp file, remove the * and replace with your file name before clicking on save. 

 

Once a location has been selected, press the Save button to save 

the screenshot. 

 

 

6.3   Copy the image to the Clipboard. 
 

Copy to clipboard saves the image in your windows clipboard. 

The screenshot can then be pasted anywhere that you’d 

normally use an image such as an Email, a Picture Editor (e.g., 

MS Paint, Microsoft Word, Microsoft Excel, etc.). 



7      SFRA Mode 

 

7.1   Real-Time SFRA Measurements 

 
To see the real-time data gathered by the SFRA45, ensure you’re 

in SFRA Mode by pressing the SFRA button at the top of 

SFRAComm2. 

 
 

SFRAComm2 will reload all the settings from the connected 

SFRA45. 

To read in data from the SFRA45 in real-time, change the view 

mode to REALTIME 

 

 

 

Press START to begin logging and SFRAComm2’s data display will 

start updating with the latest values read from the connected 

SFRA45. 

 

 

 



7.2   Performing a SFRA Sweep 
 

To perform an SFRA45 sweep, ensure you’re in SFRA Mode by 

pressing the SFRA button at the top of SFRAComm2. 

 

 

 

SFRAComm2 will reload all the settings from the connected 

SFRA45. 

 

To start a sweep, change the view mode to GRAPH or TABLE by 

clicking on the appropriate button. 

 

 

 

Click on SWEEP to display the Perform Sweep window: 



 

 

The Sweep Setup options can be setup on the instrument and 

read into the software or selected here and transferred to the 

instrument prior to the sweep being performed.  

 

Selecting “Save Sweep to Database” allows the user to perform 

the sweep and save it directly to the SFRA Database. 

 

If “Save Sweep to Database” is not selected the User will still 

have the option to save it to the database once the sweep is 

completed. This option will be described in more detail later. 

 



When “Save Sweep to Database” is selected, the Sweep Details 

will need to be entered into the Perform Sweep window. 

Click on Name and enter a name for the sweep to be performed. 

Click on Peak Voltage and Temperature an enter the appropriate 

values. 

The Sweep id is a reference number allocated by the software. 

There are small boxes at the side of each of the above 

parameters. They will turn RED if and invalid name, or value are 

entered. They will turn GREEN when a valid name or value is 

entered.  

 

The transformer details will need to be added. Click on New to 

display the Add/Edit Transformer window: 

 

Enter the required details, click on ADD to update the Perform 

Sweep window with the transformer details. 

 

 



Transformer Setup details: 

Identifier – sequence of letters and/or numbers to identify the 

unit under test (typically customer serial number or location 

identifier of the transformer or reactor). 

Manufacturer – DUT manufacturer, i.e., the manufacturer of 

the transformer or reactor by the manufacturer. 

Serial Number – DUT Serial Number. 

 

Alternatively Click on “Click here to select the transformer used 

in this sweep”.  

 

 

This will display a Table of Transformers that are already saved 

in the software. Any one of these can be selected from the table.  

 

Highlight the required transformer and Click OK to enter the 

details into the Perform Sweep window.  



Next, the Measurement Setup details need to be entered. Click 

on New to display the Add Measurement Setup window: 

 

 

 

 

Enter the required details, click on ADD to update the Perform 

Sweep window with the Measurement Setup details. 

 

 

 

 

 

 



Measurement Setup details: 

Reference Terminal – identification of the DUT terminal to 

which the reference and source leads were connected. 

Response Terminal – Identification of the DUT terminal to 

which the response lead is connected. 

Connected Terminals – Identification of all terminals which 

were connected together during the measurement, for.eg a1-b1-

c1, a2-b2-c2 would indicate that a1, b1 and c1 are connected 

together and a2, b2, c2 were separately connected together. 

OLTC – the tap position indicated on the DUT during 

measurement. 

Temperature - the temperature of the DUT during 

measurement (specified in degrees Celsius). 

Unshielded Length – Length of the unshielded connection for 

each lead. 

Fluid Filled – Has two options – “yes” or “no”. Yes or No, 

depending on whether the test object was fully filled with normal 

operating fluid during measurement. 

 

 

Alternatively Click on “Click here to select the setup used in this 

sweep”.  

 

 

This will display a Table of Measurement Setups that are already 

saved in the software. Any one of these can be selected from the 

table.  

 



 

Highlight the required Measurement Setup and Click OK to enter 

the details into the Perform Sweep window.  

Measurement Equipment: 

 

 

 

This displays the details of the instrument connected to 

SFRAComm2. 

 

Error Messages: Here are examples of messages that may be 

displayed in invalid information is entered. Click OK and re-enter 

valid information.   

                          



The Perform Sweep window should now be fully populated with 

all of the required settings and data: 
 

 

 

Click on Confirm and Sweep to begin the SFRA Sweep. 



The Sweep will now begin it will take several minutes to 

complete. This depends on the selected sweep speed and the 

number of sweep steps that was selected.  

 

The following message will appear whilst the sweep is being 

performed: 

 

 

 

 

 

The following message is displayed once the sweep is complete: 

 

 

 



Go To Database: 

The Sweep details are added to the end of the list of sweeps in 

the database. The sweep can then be viewed using the database 

functions. This will be discussed in more detail in section 9. 

 

View Sweep: 

The graph view in the software will display the sweep waveform. 

 



Other SFRA Options: 

 

 

 

Click on TABLE to view the data in table format: 

 

 

 

Click on Add To Database to save the sweep to the SFRAcomm2 

Database. 

 

The Edit Sweep Window will appear. 

 

Enter the required details, see section 7.2.  



 

 

Click on Add Sweep once all the details have been entered. The 

database will not open, but the sweep will have been saved.   

 

SFRA Graph Viewing options: 

 

 

There are a number of options for viewing the sweep waveform. 



Log / Linear Scaling & Background Colour options: 

Sweep waveform with Log scaling selected:  

 

Sweep waveform with Linear scaling selected:  

 

Sweep waveform with a black background selected:  

 

Sweep waveform with a white background selected: 

 



Gain and Phase Data displayed below the Sweep waveform: 

 

 
 

The Gain data is displayed in the bottom left-hand corner of the 

graph window. 

Dragging the horizontal bar to the left and right will move the 

Gain cursor in the same direction along the sweep waveform. 

The Gain Data will then be updated to represent the Gain data 

in the new cursor position. 

 

The Phase data is displayed in the bottom right-hand corner of 

the graph window. 

Dragging the horizontal bar to the left and right will move the 

Phase cursor in the same direction along the sweep waveform. 

The Phase Data will then be updated to represent the Phase data 

in the new cursor position. 

 

Ticking the Centre 0dB on y-axis box will centre 0dB on the 

Waveform to the centre point of the y-axis if it is not in that 

position already. 

 

 

 

 

 

 



Show / Hide Settings: 

 

 

 

This hides the settings which enlarges the graph area.  

 

 

 

 

 

 

 

 

 

 

 

 

 



8      Impedance Mode 

 

8.1   Real-Time SFRA Measurements 

 
To see the real-time data gathered by the SFRA45, ensure you’re 

in Impedance Mode by pressing the Impedance button at the top 

of SFRAComm2. 

 
 

SFRAComm2 will reload all the settings from the connected 

SFRA45. 

To read in data from the SFRA45 in real-time, change the view 

mode to REALTIME 

 

 

 

Press START to begin logging and SFRAComm2’s data display will 

start updating with the latest values read from the connected 

SFRA45. 

 

 



8.2   Performing an Impedance Sweep 
 

To perform an Impedance sweep, ensure you’re in Impedance 

Mode by pressing the Impedance button at the top of 

SFRAComm2. 

 

 

SFRAComm2 will reload all the settings from the connected 

SFRA45. 

To start a sweep, change the view mode to GRAPH or TABLE by 

clicking on the appropriate button. 

 

 

 

Click on SWEEP to display the Perform Sweep window: 

 

 

  

 

 

 

 

 

 



 

The Sweep Setup options can be setup on the instrument and 

read into the software or selected here and transferred to the 

instrument prior to the sweep being performed.  

 

Selecting “Save Sweep to Database” allows the user to perform 

the sweep and save it directly to the SFRA Database. 

 

If “Save Sweep to Database” is not selected the User will still 

have the option to save it to the database once the sweep is 

completed. This option will be described in more detail later. 



When “Save Sweep to Database” is selected, the Sweep Details 

will need to be entered into the Perform Sweep window. 

Click on Name and enter a name for the sweep to be performed. 

Click on Peak Voltage and Temperature an enter the appropriate 

values. 

The Sweep id is a reference number allocated by the software. 

There are small boxes at the side of each of the above 

parameters. They will turn RED if and invalid name, or value are 

entered. They will turn GREEN when a valid name or value is 

entered.  

 

The transformer details will need to be added. Click on New to 

display the Add/Edit Transformer window: 

 

Enter the required details, click on ADD to update the Perform 

Sweep window with the transformer details. 

 

 



Transformer Setup details: 

Identifier – sequence of letters and/or numbers to identify the 

unit under test (typically customer serial number or location 

identifier of the transformer or reactor). 

Manufacturer – DUT manufacturer, i.e., the manufacturer of 

the transformer or reactor by the manufacturer. 

Serial Number – DUT Serial Number. 

 

Alternatively Click on “Click here to select the transformer used 

in this sweep”.  

 

 

This will display a Table of Transformers that are already saved 

in the software. Any one of these can be selected from the table.  

 

Highlight the required transformer and Click OK to enter the 

details into the Perform Sweep window.  



Next, the Measurement Setup details need to be entered. Click 

on New to display the Add Measurement Setup window: 

 

 

 

 

Enter the required details, click on ADD to update the Perform 

Sweep window with the Measurement Setup details. 

 

 

 

 

 

 



Measurement Setup details: 

Reference Terminal – identification of the DUT terminal to 

which the reference and source leads were connected. 

Response Terminal – Identification of the DUT terminal to 

which the response lead is connected. 

Connected Terminals – Identification of all terminals which 

were connected together during the measurement, for.eg a1-b1-

c1, a2-b2-c2 would indicate that a1, b1 and c1 are connected 

together and a2, b2, c2 were separately connected together. 

OLTC – the tap position indicated on the DUT during 

measurement. 

Temperature - the temperature of the DUT during 

measurement (specified in degrees Celsius). 

Unshielded Length – Length of the unshielded connection for 

each lead. 

Fluid Filled – Has two options – “yes” or “no”. Yes or No, 

depending on whether the test object was fully filled with normal 

operating fluid during measurement. 

 

 

Alternatively Click on “Click here to select the setup used in this 

sweep”.  

 

 

This will display a Table of Measurement Setups that are already 

saved in the software. Any one of these can be selected from the 

table.  

 



 

Highlight the required Measurement Setup and Click OK to enter 

the details into the Perform Sweep window.  

Measurement Equipment: 

 

 

 

This displays the details of the instrument connected to 

SFRAComm2. 

 

Error Messages: Here are examples of messages that may be 

displayed in invalid information is entered. Click OK and re-enter 

valid information.   

                          



The Perform Sweep window should now be fully populated with 

all of the required settings and data: 
 

 

 

Click on Confirm and Sweep to begin the SFRA Sweep. 



The Sweep will now begin it will take several minutes to 

complete. This depends on the selected sweep speed and the 

number of sweep steps that was selected.  

 

The following message will appear whilst the sweep is being 

performed: 

 

 

 

 

 

The following message is displayed once the sweep is complete: 

 

 

 



Go To Database: 

The Sweep details are added to the end of the list of sweeps in 

the database. The sweep can then be viewed using the database 

functions. This will be discussed in more detail in section 9.0. 

 

View Sweep: 

The graph view in the software will display the sweep waveform. 

 



Other Impedance Mode (LCR) Options: 

 

 

 

Click on TABLE to view the data in table format: 

 

 

Click on Add To Database to save the sweep to the SFRAcomm2 

Database. 

 

The Edit Sweep Window will appear. 

 

Enter the required details, see section 7.2. 

  



 

 

Click on Add Sweep once all the details have been entered. The 

database will not open, but the sweep will have been saved.   

 

Click on EXPORT to export the sweep data to a .csv file. 

 

The Export Sweep window appears:   

 

Click On File Location or the box to the right. 



Clicking on either option opens the following window. Use the 

menus to select the location where the .csv file is to be saved. 

 

 

 

Click on SAVE. 

 

The Export Settings Window is updated with the location where 

the file is to be saved: 

 

 

 

Click on OK.  



The file is then saved to the selected location. 

 

 

 

Example saved .csv file: 

 

 

 

Clicking on the CLEAR button clears the graph display and erases 

the data from the table. 

 

Clicking on CLEAR also renames the EXPORT button to IMPORT. 

 

 

This allows saved .csv files to be loaded into SFRAComm2. 

 



Click on IMPORT 

The Import Window opens. Locate the required .csv file. 

 

 

Highlight the file and click on OPEN or double click on the file.  

 

The waveform is displayed in the software graph window. 

 

 

Impedance Graph Viewing options: 

 

2 parameters are displayed on the graph. The red waveform is 

represented by the scale on the Left-hand side of the window. 

The blue waveform is represented by the scale on the right-hand 

side of the window. 

 

It is possible to select the parameters that are displayed on the 

graph using the drop-down menus. 



The red, Left-hand side parameter is selected using the drop-

down menu in the bottom left corner of the software window: 

 

 

 

The blue, right-hand side parameter is selected using the drop-

down menu in the bottom right corner of the software window. 

 

 

Log / Linear Scaling options: 

 

Sweep waveform with Log scaling selected:  

 



Sweep waveform with Linear scaling selected: 

 

 

 

Background Colour Options: 

 

Sweep waveform with a black background selected: 

 

 

Sweep waveform with a white background selected: 

 

 

 

 



Show / Hide Settings: 

 

 

 

This hides the settings which enlarges the graph area.  

 

 

 

 

 

 

 

 

 

 



9      The SFRAComm2 Database 

 

9.1   Using the database for the first time. 
 

 

 

Click on DATABASE to open the database.  

The first time you use the database after installation of the 

software the following messages will be displayed. Once the 

database is setup these messages will not appear when opening 

the database. 

 

Ignore message and press Ok. The message appears again: 

 

 

The main Database window appears: 



 

 

Click on Database 

 

The software will display the Database along with the above error 

message because it is not fully set up yet. 

Press ok to continue. 



There are 3 Database selection options: 

 

These are: 

Open New Database: 

Open an old database. 

Import a Sweep into a database. 

 

Create/Open a new database. 

 

 

Click on New Database to display the transformer type options: 

 

Select the required transformer type, Click on Create Database 



The following message appears: 

 

This message appears because we have not created a table yet. 

The message will not appear in the future. 

 

Click on OK: 

 

The Add transformer window appears: 

 

 

Enter the transformer details (see section 7.2).  



 

After entering the details, Click On ADD. The following message 

appears the first time the database is used because we are still 

creating the table. 

 

Click ok to display the “Save as” window: 

 



Select the location where the database is to be saved: 

Enter a file name for the new database: 

 

Click SAVE. 

An icon for the new database will appear in the specified storage 

location: 

 

The Transformer details will appear in the Database: 

 



Open an old database. 

 

Click on Open Database. 

The following window will appear if already connected to a 

database:  

 

Click NO to remain connected to the present database, Click YES 

to connect to another database. 

The Open Database window will open: 

 

Select the new database and Click on OPEN.  

 

 



The contents of the newly selected database are displayed in the 

software: 

 

Import a Sweep into a database. 

 

Click on Import Sweep into Database to save sweeps from the 

PC into the database. The import into database window appears: 

 



In the bottom right-hand corner of the window is a drop-down 

menu of file types that can be loaded into the database. 

Select the required file type (in this example .xml). Select the 

required search location on the PC. Any valid files will then be 

displayed in the window as shown in the example below.  

 

 

Select the required sweep file and click on OPEN or double click 

on the required file. 

 

The file will be added to the end of the list of sweeps in the 

database. The sweep can be viewed in the database.  



Graph Options 

 

There are 2 options:  

Graph Test(s) 

Diagnose Transformer 

 

Graph Test(s) 

 

 

It is possible to graph between 1 and 9 sweeps at the same time. 

Highlight the required sweeps in the database window and click 

on the Graph Test(s) button.  

 

 



A warning message will appear if too many sweeps are selected. 

 

Click on OK if and reselect the correct number of sweeps.  

If a valid number of sweeps are selected, they will be graphed 

as seen in the example below: 

 

The Select Plot option lists all sweeps that have been graphed. 

The data for the selected sweep will be displayed in the boxes at 

the bottom of the graph window.   



Information displayed below the graph display. 

 

There are 3 rows of data displayed below the graph. 

 

 

The first row shows the names of the sweeps that have been 

graphed. The gain and phase are colour coded for each sweep 

so that each waveform can be followed in the graph window.   

 

 

The second row shows the results when sweeps have been 

diagnosed. “No Diagnosis Info” is displayed when no sweeps 

have been diagnosed. This is described in more detail later. 

 

 

The third row displays details of the gain and phase waveforms 

for the selected plot. The colour coding is the same as row 1, so 

the data on the left represents the Gain waveform whilst the data 

on the right represents the Phase waveform. There is a slider bar 

that can be moved left and right between the two arrows. These 

move the markers on the main graph display. The data above 

the slider bar is also updated as the bar is moved and 

corresponds to the position of the marker on the waveform. 

 



The markers can be seen on the example below. The two boxes 

at the base of the window displaying the data for the marker 

points on the waveform. 

 

 

 

 

 

 

 

 

 

 

 



There are a number of menu options above the graph: 

 

 

 

FILE Options: 

 

 

Click on Graph > Close to close the Graph screen. 

 

Display Options: 

 

 

SAVE TO BITMAP: 

This option saves a screenshot of the Graph screen to a file 

location of the customer’s choice in bitmap (.bmp) format: 



Example bitmap file of the Graph screen: 

 

 

 

COPY TO CLIPBOARD: 

This option allows you to save the graph details to the clipboard 

for future use. 

 

GRAPH APPEARANCE Options: 

 



Graph Appearance > X-axis Scaling: 

 

There are two options, these set the x-axis (horizontal) to Linear 

or Logarithmic scaling. 

 

Graph Appearance > Left Y-axis Range: 

 

 

 

There are 3 options: 

 

Auto Scale: The axis scale is adjusted to display the full          

shape of the waveforms in the software window. 

 

Centre to 0dB: the waveforms are shifted up or down the graph 

window so that the midpoint of the Y-axis is 0dB. 



Manual: The window below appears allowing the user to select 

the maximum and minimum scale values for the Y-axis. The 

waveforms are then scaled between these limits. The preview 

button allows the user to view how the waveforms will look if the 

settings are selected. 

 

 

Graph Appearance > Right Y-Axis Range 

 

 

 

Auto Scale: The axis scale is adjusted to display the full          

shape of the waveforms in the software window. 

 

Manual: The window below appears allowing the user to select 

the maximum and minimum scale values for the Y-axis. The 

waveforms are then scaled between these limits. The preview 

button allows the user to view how the waveforms will look if the 

settings are selected. 



Graph Appearance > Frequency Range: 

 

There are 2 options, Auto Scale and Manual which allows the 

user to rescale the waveform to view it over a smaller frequency 

range. 

 

Graph Appearance > Background Colour: 

 

There are 3 options: Black, White, and custom. Custom allows 

the selection of any background colour using the colour pallet.  

 



Graph Appearance > Cursor Visibility 

 

These options enable / disable the cursors and markers for the 

left and right axis. They can be adjusted by moving the slider 

bars found below the graph area mentioned earlier. 

 

Plot Appearance > Plot name > Visible  

 

 

This option allows any or all of the selected gain (left axis) and 

phase (right axis) plots to be made invisible in the viewing 

window.  

Each plot can be re-selected to make it visible again.   

 

 



Plot Appearance > Plot name > Weight > Left Y-Axis 

Plot Appearance > Plot name > Weight > Right Y-Axis 

 

 

 

The Weight (thickness) of the waveform image can be adjusted.  

There are 3 options: Thin, Medium, and Thick. 

 

An example of each can be seen in the screenshot below: 

 

 



Plot Appearance > Plot name > Colour > Left Y-axis 

Plot Appearance > Plot name > Colour > Right Y-axis 

 

The colour of each of the Left Y-axis and Right Y-axis plots can 

be adjusted from the list of 18 colours listed in the screenshot 

below:  

 

 

There is also the option for the User to customize a colour of 

their own choice using the colour palette. 

 

 

 

 

 

 



Diagnose Transformer 

This option uses frequency response analysis to test for 

deformation of transformer windings. Refer to Standard DL/T 

911-2016 for further details. 

 

 

Select any two sweeps from the database and the click on the 

Diagnose Transformer button.  

The software assesses the sweep data, Table A.1 in the standard 

is used to determine the level of deformation that is present. 

 

       Table A.1: relation of Correlation factor and deformation extent of transformer winding (for reference)  

Winding deformation extent Correlation factor R 

Severe deformation RLF<0.6 

Obvious deformation 1.0>RLF≥0.6 or RMF<0.6 

Gentle deformation 2.0>RLF≥1.0 or 0.6≤RMF<1.0 

Normal winding RLF≥2.0, RMF≥1.0 and RHF≥0.6 

Note: 
 

RLF refers to the correlation factor of the curve at low-frequency stage (1kHz ~100kHz) 
 

RMF refers to the correlation factor of the curve at medium-frequency stage (100kHz ~600kHz) 

 

RHF refers to the correlation factor of the curve at high-frequency stage (600kHz ~1000kHz) 

 

 



After analysing the transformer data, a new window opens 

displaying the selected sweeps.  

The results of the diagnosis test are displayed below the 

waveforms: 

PASS – Normal winding.  

Warning – Gentle deformation. 

FAIL – Obvious Deformation. 

FAIL – Severe Deformation. 

The results for RLF, RMF and RHF are also displayed along with the 

pass / fail information for each of them. 

The axis can be rescaled, and the waveform colours can be 

adjusted etc as described earlier in this document. 

 

Pass – Normal Winding Example:  

 

 

 



WARNING - Gentle Deformation example: 

 
 

FAIL - Obvious Deformation example: 
 

 



FAIL - Severe Deformation example: 

 

 

Method 2: 

The above method only allows the diagnosis of any two sweeps 

saved on the database. 

 

Method 2 uses the Graph test button to graph up to 9 sweeps.  

 
 

 

 

 

 



The graph window will be displayed featuring all the selected 

sweeps. Below the graphed sweeps can be found a Diagnose 

button. 

 

 

Click on the Diagnose button. 

The diagnosis selection window appears:

 

Click on the Fingerprint sweep box to select the reference sweep. 

The table of selected sweeps will appear: 

 

 

 



 

Select the required sweep from the table and press ok. 

 

 

The selected fingerprint sweep is entered into the diagnosis 

selection window. Click on the Sweep to diagnose box and repeat 

the above process to select the sweep to be diagnosed with the 

fingerprint sweep: 



 

 

Once both sweeps have been selected click OK to perform the 

diagnosis. 

The sweeps will be diagnosed using the same method as option 

1. The screen will be updated to just display the selected 

waveforms with the diagnosis results displayed below the 

graphs:  

 

The back button can be used to return to the main screen and 

select alternative sweeps from the selection to diagnose.  

 



There are 3 export options: 

 

These are: 

Export to XML 

Export to CSV 

Export to Excel 

 

Using the XML Export option. 

Click on the XML icon: 

 

The Brower search window appears: 

 

Select desktop or a folder where the file is to be saved. 



The XML file will be saved to the selected folder or displayed on 

the desktop. 

 

 

Using the export to CSV option. 

Click on the CSV icon: 

 

 

The Brower search window appears: 

 

Select desktop or a folder where the file is to be saved. 

 

 

 



The CSV file will be saved to the selected folder or displayed on 

the desktop. 

 

 

Export to Excel option. 

This option is not available for selection at present. 

 

There are 3 database editing options: 

 
 

These are: 

Add to Table. 

Edit Row. 

Delete from Table. 

The software must be connected to the instrument to use the 

Edit Row and Delete from Table options. If not, the following 

warning message will be displayed: 

 

 



Add to Table. 

This option is enabled when the Table viewing option is set to 

Transformers, Measurement Setups or Measurement Equipment. 

The example below will add a new transformer to the table: 

 

 

 

Click on the “Add to Table” button: 

 

 

The Add/Edit Transformer window will appear.  



 

 

Enter the transformer details as described earlier:  

 

 

 

Click on Add to add the transformer to the database. 

 



The software window is updated to include the new transformer:  

 

 

 

Edit Row 

 

This option is enabled when the Table viewing option is set to 

Transformers, Measurement Setups, Measurement Equipment or 

Sweep. 

The following example demonstrates how to edit the details of a 

transformer displayed in the table: 

 

 

 

 

 

 



Highlight the transformer in the table to be updated:  

 

 

 

Click on the Edit Row Button: 

 

 

 

 

 

 

 

 



The Edit Transformer window opens displaying the same data 

shown in the table.  

 

Enter the new details in the window and click the confirm button: 

 

 



The table will be updated with the new details: 

 

 

 

Delete from Table 

This option is enabled when the Table viewing option is set to 

Transformers, Measurement Setups, Measurement Equipment or 

Sweep. 

The following example demonstrates how to delete the details of 

a transformer displayed in the table: 

 

 

 

 

 

 

 



Highlight the transformer to be deleted from the table: 

 

 
 

Click on the Delete from table button: 

 

 

message will appear to ensure you want to permanently delete 

the details from the table, click the YES button to continue: 

 



The transformer details will be removed from the table: 

 

 

 

Other Settings: 

 

 

 

 

 

 



Table 

 

 

There are 5 options of what is displayed in table viewing mode 

in the software, these are: 

Transformers 

Measurement Setups 

Measurement Equipment 

Sweeps  

Filtered Results 

 

Search 

This button allows a search of whichever Table is selected using 

and Table button and displayed in the software.   

 

 

 



Settings              

 

     

 

Clicking on Settings displays the Database Settings Window. 

 

 

 

The database can be backed up to a location of the Users choice. 

There are the options to Auto-Backup the database of manually 

perform a backup as and when required. 

It is also possible to restore the database from the backup 

location. 

 

  

 

 

 

 

 



The Help Button 

 

  

 

There are 2 options: 

About 

Support 

 

Selecting About: 

 

This displays the About window which details the version number 

of the release and the date it was released. 

 

 

 

Selecting Support: 

 

For support information please go to the new N4L Website. 

  


