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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 SFRAComm?2

N4L SFRAComm?2 is a self-contained executable software
program written in C++ using the Microsoft win32 graphics set.

SFRAComm?2 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.

SFRAComm?2 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 vl_5 and SFRA45
firmware version v2_17.

1.2 Minimum Requirements

The minimum requirements to run the SFRAComm?2 Software
are as follows:

® Windows XP (Service Pack 3) or later
W At least 1GHz Processor

B Minimum of 1GB RAM

m 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 SFRAComm?2’s
installation method as simple as possible.

To install SFRACommz2, 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

SFRAComm?2’s Debug mode can be accessed from the Configure
Menu:

B SFRACommw1_3  USE SFRA45410-01024,2.16

Configure Display 5FRA  Impedance Capture

Connection... | DATABASE
Debug...

r-':rrm‘m

When entering Debug Mode, SFRAComm?2 will ask for a location
to store the debug log file, select a file location and press OK to
enter Debug Mode

s T ™
Browse For Folder G S :

Select a folder for the COMMSLOG file to be written to

. Netmetix A
NVIDIA
Packages

. PerflLogs
Program Files

4 Program Files (x86)

. Adobe
, Agilent

AN LS

Folder: Program Files (x86)

[Make New Folder ] [ OK ] [ Cancel ]

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.

REMOTE SETTINGS

rezolution niarmal
recall with program Ma
interface Ro2I2
zcreen print to USE drive di
LAN




If you select RS232, you will need to additionally set the Baud
Rate of the cable you intend to use.

REMOTE SETTIMGE

resalution normal
recall with program Mo
interface 5232
baud rate
zcreen print to USE drive dizabled

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

REMOTE SETTIMGS

resolution normal

recall with program Ma

interface LAN

IP address 55 1620 118

screen print to USE drive dizabled




3.2 Connecting to your Instrument

To begin connecting to the instrument, click on Configure:

WY SFRAComm v1_5
Configure Display SFRA  Impedance Capture

Data Mode: MEASURE DATABASE

Now click in Connection:

W SFRACommv1_5
Configure Display 5FRA  Impedance Capture

Connection... DATABASE

Debug...
I STTRCVIEW

This brings up the communications window where you’ll set up
how you’re connecting to the instrument:

Connect hod
Interface: LSE W
COM Part; COrd4 w Caricel

13200 Test
Save as Default

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.

Test Connection ot
The connection was successful
MEWTOMNSATH, SFRA4S5,410-01024,2.16

A warning message will appear if the connection process failed:

Test Connection ot
o Incompatable instrument

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.

Interface: USE b Connect
COk Part; COKE o Cancel
19200

Test Save az Default



Note:
If you want SFRAComm?2 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.

Test Connection ol
The connection was successful
MEWTOMNSATH, SFRA45 410-01024,2.16

Click OK to connect to continue.

The following window will appear displaying the date when the
instrument was last calibrated:

Calibration Due hod

The connected instrument is due for calibration.
Date last calibrated is 04 _MNOY_2016_02344 15

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:

Connect -
Interface: ~
Com Port: w Cancel
Baud A ate: w Test

Pazsward: Save as Default

If this is the first time you’ve used SFRAComm?2 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.

DataMode: ~ MEASURE | DATABASE |sa1-rmr;5- READSFRA | SET UP SFRA I I HIDE SETTINGS | &% SFRAComm

Configuration: Acquisiion Contral

ACQuU SWEEP TRIM
Mode  Frequency Respan: - Bandwickh  Auto

Speed  Fast - Graph  Dual

ouT CH1 CH2 el
Delay |0
55 MODE

Fiter  Marmal P

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.

g SFRACommw1_5  USE,5FRA45410-01024.2.16

Configure  Display SFRA | Impedance Capture

Data Mode: Save to Bitmap
Copy to Clipboard

P | e — S Configure

The following are examples of saved screenshots of the
software’s display:

SFRA mode Real time Display:

Frequency Magnitude 1 Magnitude 2

1.0000 kHz 6.8197 V 6.8228 V

Gain Phase Delay

0.004dB -0.000° 1.0005 s

SFRA mode Graph:

10.0
38

63
50
38
25
i3
0.0

PHASE ()

(8P) NIYD

10 100 Tk 10k 100k M
FREQUENCY (Hz)

Log Scaling ~ [ Centre 0dB on y-axis

Black Background ~




Impedance Mode Real Time Display:

Frequency  Magnitude 1 Magnitude 2  Impedance Phase
Series R Series L Series C Parallel R Parallel L
Parallel C Tand Reactance

Impedance Mode Graph:

27
16
-186
-387
-53.8
-78.9
591
-119.2
-139.3

3041325
266151.9
_ 281713
3 1901907
E 152101
r" 1142295
T 762489
38268.3
2877

IMPEDANCE PHASE {°)

10 100 Tk 10k 100k i 10M
FREQUENCY (Hz)

IMPEDANCE ~ Log Scaling ~ | | Black Background ~ IMPEDANCE PHASE




6 Capture mode

Press the Capture button to display the capture options:

SFRACommv1_3  USB,SFRA45,410-01024,2,16
Configure Display SFRA  Impedance Capture

Data Mode MEASURE DATABASE

SETTINGS: | READ SFRA
SFRA Screen Capture

- ] x
Help
SET UP SFRA SHOW SETTINGS m SFRAComMmM

Export to Word
Export to bmp

Copy to Clipboand

Black and Whits Download

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.

Configure Display SFRA Impedance Capture
Data Mode: MEASURE DATABASE SETTINGS: | READ SFRA
S| Download
Downloading Screenshot. .
10% complete
Export to Word
Export to bmp
Copy to Clipboard
Black and White Download

Help

SET UP SFRA % SFRACOMM

SHOW SETTINGS



On completion of the download the image will be displayed in
the software window:

SFRAComm w15  USB,5FRA45,410-01024,2,16 — o %
Configure Display S5SFRA  Impedance Capture Help
SETTINGS: | READSFRA | | SETUP SFRA SHOW SETTINGS #% SFRACOMM

Data Mode: MEASURE DATABASE

SFRA Screen Capture

TMPEDANCE METER 03:22:01
1 Jan 03
frequency TENERATOR
frequency
1.00000k Hz 100000k Hz
Admittance Level
20000 Kpk
S output
. on
phose 02
Export to Word +004.825° THFOT
4
oo h Resistive Admitlance  Reactive Admittance | oo
ort 1o .bmy
e ’ 26851pS 2282005 |oc tim cota
isable
Copy to Clipboard
Bandwidth  speed measuremen T
Black and White Download auto fast Admitt

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

e Export the image into a word document.
e Export the image to a bitmap (.bmp).
e 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:

% Choose Save Location... s

&« A » ThisPC » Desktop » SFRAComm v ) Search SFRAComm
Organize = New folder == - o
~
~ MName Date modified Type Size
7 Quick access
Mewtonsdth 31/07/2023 13:00 File folder
@ Onelrive

@ OneDrive - Persor

[ This PC
§ 30 Objects
[ Desktop
=| Documents
‘ Downloads
J’! Music

| Pictures

Vid
B videos .

N ETLCRESFRA Image 1.bmp| -

Save as type: ~

~ Hide Folders Cancel

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.qg.,
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
SFRAComm?2.

SFRAComm w1_3  USE.5FRA45410-01024.2.16

Configure Display = SFRA  Impedance Capture

Data Mode: MEASURE DATABASE

SFRAComm?2 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

SFRA View SFRA Contral
REALTIME GRAFH TABLE START

Press START to begin logging and SFRAComm2’s data display will
start updating with the latest values read from the connected
SFRAA45.

Frequency Magnitude 1 Magnitude 2

1.0000 kHz 363.33 mV 363.25 mV

Gain Phase Delay

-0.002dB -0.002° 999.81 ms




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 SFRAComm?2.

Configure

Data Mode:

MEASURE

Impedance

DATABASE

SFRAComm v1_3 USB,5FRA43410-01024,2.16

Display = SFRA Capture

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.

SFRA View
REALTIME

GRAPH

TABLE

SFRA Control
SWEEP

SFRA Data

30.0
200

‘ 400

Click on SWEEP to display the Perform Sweep window:



Perform Sweep

Swesp Setup
Sweep Slaps . EUU|
Start Frequency 1.0000E1 | 45
End Frequency 2000067 e

Mimimum Cycles ! |

Speed Mediim w

Sweap Detals

Sawe Swesp lo Dalabase

Sweepid 266
MName | A name for this swesp

—
Temperature — nC|T
Teansloime: New
| Click hene to salect the transformer used in this sweep |
Measwement Setup MNeve
|"Z| ck here to salect the sstup used in this aweep |
Meazurement Equipmant Nz
Mewtonsdth Lbd SFRAA5 410-01024
Carnments
Cancal Confirm and Sweep

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 - if and invalid name, or value are
entered. They will turn GREEN when a valid name or value is
entered.

Sweep |d 269
MName S J
The narme is too short [ ]
Peak Yaltage
9 O v
Temperature e T

The transformer details will need to be added. Click on New to
display the Add/Edit Transformer window:

Add/Edit Transformer X

Add Transformer

Transformer Details

Transformer Identifier |TF 1234 |
(1] |

Tranzformer b anufacturer |Sm'rths |

Tranzformer Serial Mo, |5N123-41 |

Cancel I Add I

Enter the required details, click on ADD to update the Perform
Sweep window with the transformer details.

Transformer MHew
TF 1234 Smiths SN1234




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”.

Transformer =

|' 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.

Select from Table

Table: Transformers Search: Search et

Tranzformer [dentifier I anufacturer Serial Mumber ~
T1006859-03_CromptonGrea...  avesLtd. T10065-03
WHOT027_ASEA-BrownBov... e WHOT0Z7

TAT_ 100540 Elirn 1005w

zfkldzld

JIGT 1234 1234

jigla 123 123

did1 12 12

errttyg oy covbgg

faill assas ASASS

w123a fgfh fgdathj

1234 1234 1234

w130 azdf 12345

130k agdf 123456

w1300z azdf azer4bb

wldlaz azdfg 123

i il . v
< >

Cancel

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:

Add/Edit Measurement Setup *

Add Measurement Setup

Measurement Setup

Memz |TestSetup11a | D |1n? |
oK, i

Measurement Details

Reference Terminal Fezponze Terminal * Resp

Connected Terminals || |

OLTC “0LTC Fluid Filled? Mo o
Unshielded Length [ T

Comments: Enter any additional infarmation here.

Cancel Add

Enter the required details, click on ADD to update the Perform
Sweep window with the Measurement Setup details.

Meazurement Setup =T ‘ ‘

|123.45 1-23




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.egal-bl-
cl, a2-b2-c2 would indicate that al, b1l 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”.

keazurement Setup Mew

|' 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.



Select from Table
Table: Measurement Setups Search: Search test
Measur...  MName Refere..  Respon.. Connec.. Unshiel..  Flad..  Comme ™
4 HWS_... B [ none oo e
i} HWS_ C A, none na ez
E HWS_.. Cac Ago ab-oa o Ve
7 HYS_... Bsc Csc abca Qo e
g HWS_ . Asc Bzc ab-cea na ez
3 HWS_ .. Arrep Brep none 0o ez
10 HWS_.. Brep Crep none o Ve
11 HYS_... Crep Arep nane Qo e
12 HWS_ a n nonge na ez
13 HWsS_ . b n none o ez
14 HWS_.. =3 n none o e
15 HYS_... crep h nane Qo e
16 wedfigr 1 1 1 5.0 Mo
17 12007, 1v 1H_0C 0.0 Mo
1a 12007, 1% H_0C 0.0 Mo v
M [NV [ n . ———— [a Wl R
£ >
Cancel

Highlight the required Measurement Setup and Click OK to enter
the details into the Perform Sweep window.

Measurement Equipment:

b eazurement Egquipment MHew
MNewtonsdth Ltd SFRA45 41001024

This displays the details of the instrument connected to
SFRAComm?2.

Error Messages: Here are examples of messages that may be
displayed in invalid information is entered. Click OK and re-enter
valid information.

Invalid x Invalid #

o Sweep Mame is already taken o Invalid Peak Voltage value




The Perform Sweep window should now be fully populated with

all of the required settings and data:

Perform Sweep
Perform Sweep
Sweep Setup
Sweep Steps 200
Start Frequency 1000} s,
End Freguency 1000000f Hz
Minimum Cycles
Speed Fast o
Sweep Details
Save Sweep to Databaze
Name |SFHA Example J
(] |
Temperature — C
Tranzformer e
|TF123—4 Smiths SN1234 |
Meazurement Setup =T
|123.45 1-23 |
kMeazurement Equiprient [ &
MNewtonzdth Lid SFRA45 410-01024
Comments
This is an example sweep|
Cancel Confirm and Sweep

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:

Sweep Data
W aiting for data
Sweep Data
Reading Data

The following message is displayed once the sweep is complete:

Sweep Data

Sweep Added to D atabaze Successiully

Wiew Sweep Goto Databaze




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.

BN SFRAComm 1.5 USB,SFRA45,410-01024,2.16 - O X
Configure Display SFRA Impedance Capture Help
Dats Mode: ~ MEASURE || DATABASE SETTINGS: SET UP SFR HIDE SETTINGS A% SFRAComMmM
u <3 |.esv ] 7 e g’ Y
& t "

Sweeps (SFRA database.db) Sweep details s e

Sweepld MName Date Time Comments Data Type L]

244 5000-2 28-04-2017 1227 FRA

245 5000-3 2804217 1237 FRA

245 5000-4 28-04-2017 12:35 LCR

247 5000-5 28-04-2017 12:40 FRA

248 5000-6 28-04-2017 12:42 FRA

249 5000-7 28-04-2017 12:42 FRA

250 5000-8 28-04-2017 12:43 LCR

251 5000-5 28-04-2017 1244 FRA

252 v1.3testl 07122017 16:50 LCR

253 test1234 07122017 16:52 FRA

254 SFRApro test1 08-12-2017 09:07 LCR

255 fayhhj 08-12-2017 05:10 FRA

256 sikidod 08-12-2017 0311 FRA

257 Il;]ommn 08-12-2017 05:23 LCR

258 dffgt 08-12-2017 10:31 LCR

259 werere 08122017 10:34 LCR

260 FRAZ2000a_26-04-2017 26-04-2017 16:42 FRA {Basic)

261 HVS_Woodside_KGP_ASEA-..  20-10-2015 06:57 FRA (Basic)

262 HVS_Woodside_KGP_ASEA-.. 20-10-2015 06:26 Dyn11

263 febnmk 08-12-2017 14:37 FRA

264 HVS_Woodside_KGP_ASEA- 20-10-2015 06:57 FRA (Basic)

265 FRA2000a_26-04-2017 (2) 26-04-2017 16:42 FRA (Basic)

66 [SFRABemple ___Ji30303 ___[0s25 __________ [Themancamplawesp JFRA__________ |

< >

View Sweep:

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

% SFRAComm w15 USB,SFRA45,410-01024,2.16 — O ®
Configure Display = SFRA | Impedance Capture Help
Data Mode: MEASURE DATABASE SETTINGS: | READ SFRA SET UP SFRA HIDE SETTINGS g SFRAComm
Configuration: Generator Settings
ACQU SWEEP TRIM

Amplitude Control |V ~ Step Type | Logarthmic w

COMMS DuT AUX Low Qutput Ampltude |1.0000E1 Frequency Step | 2.0000ED
ouT cH1 CH2 Amplitude Step |1.1000E0 Output |On ~

Waveform | Sinewave =
5YS MODE PROG
Generator Freq. |1.0000E3
SFRA View SFRA Control SFRA Data
REALTIME GRAPH TABLE SWEEP Add To Database

(8P} YD
PHASE (%)

100k
FREQUENCY (Hz)

Log Scaling ~ []Centre 0dB on y-axis

Black Background w




Other SFRA Options:

SFRA View
REALTIME

SFRA Cortrol

GRAPH

TABLE

SWEEP

SFRA Data
Add To Database

Click on TABLE to view the data in table format:

B SFRAComm w15 USB,SFRA45,410-01024,2.16 - O X
Configure  Display = SFRA  Impedance Capture Help
Data Mode: | MEASURE || DATABASE SETTINGS: READ SFRA | | SET UP SFRA HIDE SETTINGS #% SFRACOMM
ez FEE — Configuration: Generator Settings
Amplitude Control |/ ~ Step Type | Logarithmic ~
COMMS ouT AUX Low Output Amplitude | 1.0000E1 Frequency Step  |2.0000ED
Amplitude St 1.1000E0 Output
out CH1 CH2 pliuce == e =
Waveform | Sinewave 0
5YS MODE PROG
Generator Freq. |1.0000E3
SFRA View SFRA Control SFRA Data
REALTIME GRAPH TABLE SWEEP Add To Database

Step  Frequency (Hz) Magnitude 1 (V) Magnitude 2 (V) Gain (dB) Phase (7) R

1 1000.0000 2.31950E+00 2.31970E+00 1.05380E-03 -6.86540E-03

2 1035.3000 2.31350E+00 2.31970E+00 1.14440E-03 -6.14810E-03

3 1071.5000 2.31930E+00 2.31980E+00 1.05140E-03 -6.59900E-03

4 1109.8000 2.31950E+00 2.31970E+00 9.89440E-04 -6.17200E-03

5 1145.0000 2.31350E+00 2.31970E+00 1.02280E-03 -6.41450E-03

6 1185.6000 2.31540E+00 2.31960E+00 5.65170E-04 -6.62570E-03

7 1231.6000 2.31940E+00 2.31960E+00 8.20160E-04 -5.97390E-03

3 1275.1000 2.31340E-00 2.31960E+00 ‘3.04300E-04 -6.30870E-03

9 1320.1000 2.31540E+00 2.31960E+00 8.26120E-04 -6.03540E-03

10 1366.8000 2.31940E+00 2.31960E+00 7.23600E-04 -6.15150E-03

1 1415.0000 2.31340E-00 2.31950E+00 TA14B0E-D4 -5.94320E-03

12 1465.0000 2.31540E+00 2.31550E+00 T ATA40E-D4 -5.81680E-03

13 1516.8000 2.32910E+00 2.32330E-00 -2.18800E-02 -4.93560E-03

14 1570 4000 2 A2500F=0N 2 32310F+D -7 15450F07 -4 NRNGNF-N3 4

<

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.




Edit Sweep o
Edit Sweep
Sweep Details

Id 268

M arne || |
—

Peak Yoltage — i
Temperature = T

Transfarmer MHew

" Click here to select the transformer used in this sweep |

M eazurement Setup N

" Click here to select the setup used in this sweep |

Newtonsdth Ltd SFRA45 410-01024

Comments

Cancel

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:

(8P} NIvD
PHASE (7)

100 Tk 10k 100k ™
FREQUENCY (Hz)

Log Scaling ~ [] Centre 0dB on y-axis

Black Background ~

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



Log / Linear Scaling & Background Colour options:

Sweep waveform with Log scaling selected:

100

(8P) NITD

10k 100k
'_ZZZZ Hz FREQUENCY {Hz)
[ Centre OdE on y-axis
Sweep waveform with Linear scaling selected:

10.0

75

5.0 —
£ 25 =
= 00 e
& 25 T

5.0 (3

75 I

-10.0 &

Tk 101k 201k 301k 40k 501k 601k 701k 801k
ncy: 1.0000 kHz FREQUENCY {Hz)

[]Centre 0dB on y-axis

Sweep waveform with a black background selected:

10k 100k
D000 kHz FREQUENCY (Hz)

Log Scaling ~ [[JCentre 0dB on y-axis

Slope: 0.0 dB/Decade Black Background -
Black Background
< White Background > <

Sweep waveform with a white background selected:

100
75
50
25
0.0

WL

25
-50
75
-100

(8P) NIV

s e 100k
e FREQUENCY (Hz)

Log Scaling v [ Certre 0dB on y-axis

White Background ~

< Black Background 3 «

White Background -




Gain and Phase Data displayed below the Sweep waveform:

10.0 180

75 135
50
45

S (.| | [ S S ]

& 29 n S

= T ' 50
79 135
180

10k 100K 1M
FREQUENCY (Hz) Fraquancy- 133 z
: Log Scaling - [CCentre: DdB on y-avis Phase: 18465
» »

Black Background

PHASE (")

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

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:

g SFRAComm w1_5  USBSFRA45410-01024,2.16 - m] x
Configure Display SFRA  Impedance Capture Help
Data Mode: MEASURE DATABASE SETTINGS: | READ SFRA SET UP SFRA SHOW SETTINGS g SFRAComm
SFRA View SFRA Control SFRA Data
REALTIME GRAPH TABLE SWEEP Add To Database
[0} =
= w
= o]
= -
) o
1k 10k 100k
FREQUENCY (Hz)
Log Scaling - [ Centre 0dB on y-axis
Black Background ~
< > < >

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 SFRAComm?2.

g SFRACommw1_5  USESFRA45410-01024,2.16

Configure Display 5SFRA | Impedance Capture

Data Mode: MEASURE DATABASE

SFRAComm?2 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

SFRA View SFRA Control
REALTIME GRAPH TABLE START

Press START to begin logging and SFRAComm?2’s data display will
start updating with the latest values read from the connected
SFRA45.

Frequency  Magnitude 1 Magnitude 2 Impedance Phase
Series R Series L Series C Parallel R Parallel L
Parallel C Tand Reactance




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
SFRAComm?2.

WY SFRACommv1_5  USB,SFRA45,410-01024,2.16

Configure  Display 5FRA | Impedance Capture

Data Mode: MEASURE DATABASE

SFRAComm?2 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.

LCR View LCR Caortrol LCR Data
REALTIME GRAPH TABLE SWEEFP IMPORT CLEAR ADD TO DATABASE

100.0

Click on SWEEP to display the Perform Sweep window:



Perform Sweep x

Perform Sweep

Sweep Setup
Sweep Steps
Start Frequency Hz
End Frequency Hz
Minimum Cycles
Speed Medium w

Sweep Details
Sawve Sweep to Databasze
Harme | A name for this sweep |
—
Peak “aoltage
— In Volts| W
Temperature — C
Transzforrner Mew

|' Click here to select the transformer used in this sweep

Measurement Setup Mew

|' Click here to select the setup used in this sweep

Meagzurement Equipment Mew
MNewtonsdth Ltd SFRA45 410-01024

Comments

Cancel I Confim and Sweep I

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 - if and invalid name, or value are
entered. They will turn GREEN when a valid name or value is
entered.

Sweep |d 269
MName S J
The narme is too short [ ]
Peak Yaltage
9 O v
Temperature e T

The transformer details will need to be added. Click on New to
display the Add/Edit Transformer window:

Add/Edit Transformer X

Add Transformer

Transformer Details

Transformer Identifier |TF 1234 |
(1] |

Tranzformer b anufacturer |Sm'rths |

Tranzformer Serial Mo, |5N123-41 |

Cancel I Add I

Enter the required details, click on ADD to update the Perform
Sweep window with the transformer details.

Transformer MHew
TF 1234 Smiths SN1234




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”.

Transformer =

|' 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.

Select from Table

Table: Transformers Search: Search et

Tranzformer [dentifier I anufacturer Serial Mumber ~
T1006859-03_CromptonGrea...  avesLtd. T10065-03
WHOT027_ASEA-BrownBov... e WHOT0Z7

TAT_ 100540 Elirn 1005w

zfkldzld

JIGT 1234 1234

jigla 123 123

did1 12 12

errttyg oy covbgg

faill assas ASASS

w123a fgfh fgdathj

1234 1234 1234

w130 azdf 12345

130k agdf 123456

w1300z azdf azer4bb

wldlaz azdfg 123

i il . v
< >

Cancel

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:

Add/Edit Measurement Setup *

Add Measurement Setup

Measurement Setup

Memz |TestSetup11a | D |1n? |
oK, i

Measurement Details

Reference Terminal Fezponze Terminal * Resp

Connected Terminals || |

OLTC “0LTC Fluid Filled? Mo o
Unshielded Length [ T

Comments: Enter any additional infarmation here.

Cancel Add

Enter the required details, click on ADD to update the Perform
Sweep window with the Measurement Setup details.

Meazurement Setup =T ‘ ‘

|123.45 1-23




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.egal-bl-
cl, a2-b2-c2 would indicate that al, b1l 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”.

keazurement Setup Mew

|' 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.



Select from Table
Table: Measurement Setups Search: Search test
Measur...  MName Refere..  Respon.. Connec.. Unshiel..  Flad..  Comme ™
4 HWS_... B [ none oo e
i} HWS_ C A, none na ez
E HWS_.. Cac Ago ab-oa o Ve
7 HYS_... Bsc Csc abca Qo e
g HWS_ . Asc Bzc ab-cea na ez
3 HWS_ .. Arrep Brep none 0o ez
10 HWS_.. Brep Crep none o Ve
11 HYS_... Crep Arep nane Qo e
12 HWS_ a n nonge na ez
13 HWsS_ . b n none o ez
14 HWS_.. =3 n none o e
15 HYS_... crep h nane Qo e
16 wedfigr 1 1 1 5.0 Mo
17 12007, 1v 1H_0C 0.0 Mo
1a 12007, 1% H_0C 0.0 Mo v
M [NV [ n . ———— [a Wl R
£ >
Cancel

Highlight the required Measurement Setup and Click OK to enter
the details into the Perform Sweep window.

Measurement Equipment:

b eazurement Egquipment MHew
MNewtonsdth Ltd SFRA45 41001024

This displays the details of the instrument connected to
SFRAComm?2.

Error Messages: Here are examples of messages that may be
displayed in invalid information is entered. Click OK and re-enter
valid information.

Invalid x Invalid #

o Sweep Mame is already taken o Invalid Peak Voltage value




The Perform Sweep window should now be fully populated with

all of the required settings and data:

Perform Sweep
Perform Sweep
Sweep Setup
Sweep Steps 200
Start Frequency 1000} s,
End Freguency 1000000f Hz
Minimum Cycles
Speed Fast o
Sweep Details
Save Sweep to Databaze
Name |SFHA Example J
(] |
Temperature — C
Tranzformer e
|TF123—4 Smiths SN1234 |
Meazurement Setup =T
|123.45 1-23 |
kMeazurement Equiprient [ &
MNewtonzdth Lid SFRA45 410-01024
Comments
This is an example sweep|
Cancel Confirm and Sweep

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:

Sweep Data
W aiting for data
Sweep Data
Reading Data

The following message is displayed once the sweep is complete:

Sweep Data

Sweep Added to D atabaze Successiully

Wiew Sweep Goto Databaze




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.

E SFRAComm w13 USB,SFRA45,410-01024,2.16 - O x
Configure Display SFRA  Impedance Capture Help
Data Mode MEASURE | DATABASE SETTINGS: | READ SFRA SET UP SFRA H A% SFRACOmMM
ﬂ <> || esv F7 e :'—;s
v . | o
Sweeps (SFRA database.db) Sweep details e et TN

Sweepld Name Date Time: Comments Data Type "

245 5000-3 28-04-2017 1237 FRA

246 5000-4 28-04-2017 12:3% LCR

247 5000-5 28-04-2017 1240 FRA

248 5000-6 26-04-2017 12:42 FRA

243 5000-7 28-04-2017 1242 FRA

250 5000-8 26-04-2017 12:43 LCR

251 5000-3 28-04-2017 1244 FRA

252 v13test] 07122017 16:50 LCR

253 test1234 07122017 16:52 FRA

254 SFRApro test1 08122017 0%:07 LCR

255 Fayhhj 08-12-2017 09:10 FRA

256 sjkldod 08-12-2017 0%:11 FRA

257 Il;[ommn 08-12-2017 09:23 LCR

258 dfgt 08-12-2017 10:31 LCR

259 WEnere 08-12-2017 10:34 LCR

260 FRA2000a_26-04-2017 26-04-2017 16:42 FRA (Basic)

261 HVS_Woodside_KGP_ASEA- 20-10-2015 06:57 FRA (Basic)

262 HVS_Woodside_KGP_ASEA-..  20-10-2015 06:26 Dyn11

263 Febnmk 08-12-2017 14:37 FRA

264 HVS_Woodside_KGP_ASEA-..  20-10-2015 06:57 FRA (Basic)

265 FRA2000a_26-04-2017 (2) 26-04-2017 16:42 FRA (Basic)

266 SFRA Example 13-03-2023 09:29 This iz an example sweep FRA

v

< >

View Sweep:

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

% SFRAComm w15 USE,SFRA45410-01024,2.16 — m] x
Configure Display SFRA  Impedance Capture Help
Data Mode: | MEASURE | DATABASE SETTINGS: | READSFRA | | SET UP SFRA HIDE SETTINGS #% SFRAComMmM
Configuration: Acquisition Control
ACQU SWEEP TRIM .
Mode |Impedance Meter Computation | Ch2/Ch1l v
DuT Speed | Medium ~ Bandwidth | Auto ~
5YS MODE RO
Filter | Normal v
LCR View LCR Control LCR Data
REALTIME GRAPH TABLE SWEEP EXPORT CLEAR ADD TO DATABASE
6.0E-04 127
5.3E-04 972 _
. 45504 818 o
= [77]
5 =t
= 38EM 663 5=
5 [
¥ 30E04 508 8
m 23EM B3 B
w =
~ 15E04 198 =
Ed
7.8E-05 44
32E-06 L
Tk 10k 100k ™
FREQUENCY (Hz)
ADMITTANCE ~ Log Scaling ~ | Black Background ~ ADMITTANCE PHASE  ~




Other Impedance Mode (LCR) Options:

LCR View LCR Contral LCR Data
REALTIME GRAFH TABLE SWEEFP EXPORT I CLEAR I ADD TO DATABASE

Click on TABLE to view the data in table format:

#% SFRAComm w15 USE,SFRA4S,410-01024,2.16 - [m} X
Configure Display SFRA | Impedance Capture Help
Data Mode: MEASURE DATABASE SETTINGS: | READ SFRA SET UP SFRA HIDE SETTINGS g SFRACommM
0 FuEE — Configuration: Acquisition Control
Mode | Impedance Meter Computation |Ch2/Ch1 o
COMMS DuUT AUX Speed | Medium ~ Bandwidth | Ato w
ouT CH1 CH2 inimum Cycles
] —
L MODE PROG
Fiter | Normal w
LCR View LCR Control LCR Data
REALTIME GRAPH TABLE SWEEP EXPORT CLEAR ADD TO DATABASE

Steps Frequency (Hz) Admittance Admittance Phase () Impedance Phase (.. Phase (") L{H) [o%(3] R ({Chms) e

1 1000.0000 4.55100E-06 0.00000E+00 2.19730E+05 6.55580E-01 3.05710E+03 0.00000E+00 2.13750E+05

2 1035.3000 4 55370E-06 -6.55580E-01 2.15600E+05 6.614B0E-01 2.52470E+03 0.00DD0E+DD 2.15620E+05

3 1071.5000 4 55630E-06 -6.61480E-01 2.154B0E+05 6.53400E-01 2.69330E+03 0.00DD0E+D0 2.19450E+05

4 1109.8000 4 55860E-06 -6.93400E-01 2.19370E+05 6.89360E-01 2.61540E+03 0.00000E+00 2.19380E+05

5 1145.0000 4.55810E-06 -6.89360E-01 2.19350E+05 7.23480E-01 2.40730E+03 0.00000E+00 2.19410E+05

6 11856000 4 56000E-06 -7.23480E-01 2.19300E+05 7.74850E-01 2.17010E+03 0.00000E+00 2.19320E+05

7 1231.6000 4.55810E-06 -7.74850E-01 2.19350E+05 7.58130E-01 2.14320E+03 0.00000E+00 2.13410E+05

8 12751000 4 56470E-D6 -7.58130E-01 2.15070E+05 7.84510E-01 1.59650E+03 0.00DD0E+DD 2.15050E+05

5 1320.1000 4 56040E-06 -7.84910E-01 2.19280E+05 8.09550E-01 1.87150E+03 0.00000E+00 2.19300E+05

10 1366.8000 4.56320E-06 -8.09550E-01 2.19150E+05 7.90780E-01 1.84340E+03 0.00000E+00 2.19170E+05

n 1415.0000 4.56040E-06 -7.90780E-01 2.19280E+05 8.36720E-01 1.69050E+03 0.00000E+00 2.19300E+05

12 14650000 4 555910E-06 -8.36120E-01 2.19340E+05 8.60040E-01 1.58790E+03 0.00000E+00 2.13370E+05

13 1516.8000 4 .58430E-06 -8 60040E-01 2.18140E+05 8.20310E-01 1.59910E+03 0.00000E+00 2.18160E+05

14 1570 AN 4 RRR1NF-NR -R 20310F-M 2 179RNF+NR R RITNOF-N1 1 437RNF+N3 N INDNF-DN 217980F+N5 V¥

< >

Click on Add To Database to save the sweep to the SFRAcomm?2
Database.

The Edit Sweep Window will appear.

Enter the required details, see section 7.2.



Edit Sweep o

Edit Sweep

Sweep Details

‘

M arne || |

Peak Yoltage — i
Temperature = T

Transfarmer MHew
" Click here to select the transformer used in this sweep |

M eazurement Setup N
" Click here to select the setup used in this sweep |

MHew
MNewtonsdth Ltd SFRA45 410-01024
Comments
Cancel

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:

Export Sweep >

Export Settings

Export Location: File Location... | I

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.

E Basic transformer details

&« v A4 » ThisPC » Desktop » SFRAComm tests [J] Search SFRAComm tests

Organize v Mew folder =z v 0

~ . - -
@ OneDrive - Persar Mame Date modified Type Size

= This PC Mo items match your search.
J 3D Objects

[ Desktop

[=| Documents

4 Downloads

J’) Music

=/ Pictures

m Videos

s Windows (C:)

= Public (G:)

== dontcare (\inew

File name: | ([ ElA =TT

Save as type:

» Hide Folders Cancel

Click on SAVE.

The Export Settings Window is updated with the location where
the file is to be saved:

Export Sweep >
Export Settings
Export Location: C:\Users\Kenne th\Desktop\SFRAComm tests'n,I|| | |
0K Cancel

Click on OK.



The file is then saved to the selected location.

4 » SFRAComm tests v O Search SFRAComm tests
A MName Date modified Type Size
access
R @ Impedance Example.csv 14/09,/2023 11:10 Microsoft Excel C... 22KE
dments

[ —

Example saved .csv file:

A B C D E F G H

1 |File Version 1
2 Steps 200
3
4 | Sweep Data
5 |===========

step Frequency Admittance Admittance Impedance Phase (Deg)  Inductance (H) Capacitance Resistance
6 (Hz) (5) Phase (Deg) {Ohm) (F) (Ohm)
7 1 1000 0.00000455 0 219730 0.65558 3057.1 o 219750
8 2 1035.3 0.00000455 -0.65558 219600 0.66148 2924.7 0 219620
g 3 1071.9 0.00000456 -0.66148 219480 0.6934 2693.3 ] 219450
10 4 1109.8 0.00000456 -0.6934 219370 0.68936 2615.4 o 219380
11 3 1143 0.00000456 -0.68936 219330 0.72348 2407.3 o 215410
12 6 1189.6 0.00000456 -0.72343 219300 0.77485 2170.1 o 219320
13 7 1231.6 0.00000456 -0.77485 219390 0.75813 2143.2 0 219410
14 8 1275.1 0.00000456 -0.75813 219070 0.78491 1996.5 o 219090
15 9 1320.1 0.00000456 -0.78491 219280 0.80955 1871.5 o 219300
16 10 1366.8 0.00000456 -0.80955 219150 0.79078 13495.4 o 219170
17 11 1415 0.00000456 -0.79078 219280 0.83612 1690.5 0 213300
18 12 1465 0.00000456 -0.83612 219340 0.86004 1587.9 ] 219370
19 13 1516.8 0.00000458 -0.86004 218140 0.82031 1599.1 o 218160
20 14 1570.4 0.00000459 -0.82031 217360 0.8837 1432.6 o 217330
21 15 1625.8 0.00000459 -0.8837 217750 0.85683 1377.5 o 217770
Clicking on the button clears the graph display and erases

the data from the table.

Clicking on also renames the EXPORT button to IMPORT.

LCR Data

IMPORT CLEAR ADD TO DATABASE

This allows saved .csv files to be loaded into SFRAComm?2.



Click on IMPORT

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

% Import into Database *
« v pH » This PC » Desktop » SFRAComm tests v o Search SFRAComm tests

Organize » Mew folder =~ O @
~
SFRA screenshot ™ MName Date modified Type Size

SFRAComm test @ Impedance Example 2.cov

Microsoft Excel C... 22 KB
Microsoft Excel C... 22 KB

Microsoft Excel C... 12 KB

@ OneDrive @ Impedance Example 3.csv
@ Impedance Example.csv

@ OneDrive - Persor

[ This PC
§ 3D Objects

[ Desktop

= Documents

‘ Downloads

J’! Music

| Pictures

B videos

i Windows (C:)

== Public (G:) M

File name: |Impedance Example.csv v| All Importable Files ~

Cance'

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

down menu in the bottom right corner of the software window.
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Log / Linear Scaling options:

Sweep waveform with Log scaling selected:
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Sweep waveform with Linear scaling selected:
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Show / Hide Settings:

g SFRACommv1_5  USB,5FRA45,410-01024,2.16 - [m} s
Configure Display SFRA | Impedance Capture Help
Data Mode: MEASURE DATABASE SETTINGS: | READ SFRA SET UP SFRA SHOW SETTINGS g SFRAComMmM
LCR View LCR Control LCR Data
REALTIME GRAPH TABLE SWEEP EXPORT CLEAR ADD TO DATABASE
6.0E-04 127
53604 57.1
45604 316
5 38604 66.0 EL}’:
= T
= [
= 30504 504 &
Q a
:
23604 343 2
=
15604 192
7.8E05 36
3.1E06 -120
1k 10k 100k m
FREQUENCY {Hz)
ADMITTANCE ~ Log Scaling ~ | | Black Background ~ ADMITTANCE PHASE ~

This hides the settings which enlarges the graph area.



) The SFRAComm?2 Database

9.1 Using the database for the first time.
B sFRACCmm v1_5 - O *

Configure Displey SFRA  Impedance Capture Help

Dt Mode: MEASURE DATABASE SETTINGS: &% SFRAComMM

SFRA View SFRA Conirol SFRA Data
SWE

GRAPH EF

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.

Database Errar ot

| no such table: Equipment

Ignore message and press Ok. The message appears again:

Database Error pod

| no such table: Equipment

The main Database window appears:



B SsFRAComm w15 - [} %

Configure Display SFRA  Impedance Capture Help

Data Mode: | MEASURE DATABASE SETTINGS: A% SFRAComMM

SFRA View SFRA Control SFRA Data

400
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100
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NIY

PHASE (%)

0.0

(8P

-10.0

=200

-30.0

400
FREQUENCY (Hz)

Log Scaling

Black Background

Click on Database

Configure Display SFRA  Impedance Capture Help

Data Mode: | MEASURE || DATABASE SETTINGS A% SFRACoOMM

M

Transformers Table: Search: _
Transformers ~ | [Press Enterto Search

Sweepld Mame Date Time Comments Datz Type

Database Error X

| no such table: Sweep

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:

B% srRAComm v1_5 = o X
Configure Display SFRA Impedance Capture Help
DataMode: ~ MEASURE | DATABASE SETTINGS: READSFRA | SETUP SFRA SHOW SETTINGS #% SFRAComMmM
- =Y - |
IEE £ @ Q@
Sweeps (default.db) Sweep details e each :
Sw v g 8 tnter to Searc

These are:
Open New Database:
Open an old database.

Import a Sweep into a database.

Create/Open a new database.

E SFRACommv1_5 — O X

Caopfi isplay  SFRA  Impedance Capture Help
New Datsbase Lo ee || paTABASE SETTINGS: | READ SFRA | | SET UP SFRA SHOW SETTINGS ¥ SFRAComMM

EoE EE EEE DEB )

q Table: Search:
‘Sweeps (default.db) Sweep details - v

Click on New Database to display the transformer type options:

Create Mew Database *

Select a Tranformer Type for the new database:

Transformer Type

Three Phase Star-Delta (2 Windings)

Three Phase Delta-Star (2 Windings)

Three Phase Delta-Delta (2 Windings)
Three Phase Star-Delta-Delta (3 Windings)
Three Phase Delta-Star-Star (3 Windings)
Three Phase Autotransformer

Three Phase Autotransformer with Tertiary
Single Phase (2 Windings)

Single Phase Autotransformer

Single Phase Autotransformer with Tertiary
Mone {User Defined)

I Create Database Cancel

Select the required transformer type, Click on Create Database



The following message appears:

Database Error -

| no such table: Transformer

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:

Add Transformer

Transformer Details

Tranzforrmer Identifier | IUnique Transfomer [dentifier |

—

Transfarmer b anufacturer | Transformer’s Manufacturer |

Tranzformer Serial Mo, | Transformer’s Serial Number |
Cancel Add

Enter the transformer details (see section 7.2).



Add/Edit Transformer >

Add Transformer

Transformer Details

Tranztormer | dentifier |TF 12345 |

Ok, =

Tranzformer M anufacturer | Smiths |

Transformer Serial Mo, | SN1234 |
Cancel | Add |

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.

Database Errar ot

| no such table: Transformer

Click ok to display the “Save as” window:

WY save As *
« v > ThisPC » Desktop » Databases v | B O Search Databases
Organize ~ Mew folder S g 0
~
SFRAComm test ™ Name Date modified Type Size ~
|| vatapase 1.ap ul ra143 Uata pase rie B4 R
@, OneDrive 4] database 2.db Data Base File 55 KB
@ OneDrive - Persor |_'| default.db Data Base File 2,714KB
|_'| Oct 2020 database.db Data Base File 60 KB
[ This PC |_'| P5M Database.db Data Base File 875 KB
- 3D Objects |_'| SFRA demo database.db Data Base File 1170KB
[ Desktop v |_'| SFRA database.db Data Base File 2,723 KB "
File name: | Example SFRAComm?2 Database -
Save as type: | Database File *.db ~

» Hide Folders Cancel




Select the location where the database is to be saved:

Enter a file name for the new database:

Y Save As *
<« v » ThisPC » Desktop » Databases v | D 2 Search Datzbases
Organize ~ Mew folder SEEE g 0
SFRAComm test ™ Name Date modified Type Size ~
¥ vatapase 1.00 ul ULs Unad Lata ase rue o4 KB
@, OneDrive 4] database 2.db 5/11/2022 11:21 Data Base File 55 KB
@ OneDrive - Persor |?'] default.db Diata Base File 2 T14KB
|_1 Oct 2020 database.db Data Base File GO KB
1 This PC 2] PSM Database.db Data Base File 875 KB
_J 3D Objects D SFRA demo database.db Data Base File 1170KB
[ Desktop v |:] SFRA database.db Data Base File 2,723 KB w
File name: | Example SFRAComm2 Database w
Save as type: | Database File *.db ~
» Hide Folders Cancel

Click SAVE.

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

Example

The Transformer details will appear in the Database:

SFRAComm v1_5 o =

Configure Display SFRA Impedance Capture Help

Data Mode: MEASURE DATABASE SETTINGS: | READ SFRA SET UP SFRA SHOW SETTINGS ESFRACGmm
I F wE EEE OEe o

Table: Search:

Transformers ~ | [Press Enterto Search
Transformer Identfier Manufacturer Senal Humber
TF 12345 SN1234

Transformers (E.AComm2 Database.db) Basic transformer details




Open an old database.

% sFRAComm V1S - .
Configure _Display SFRA Impedance Capture Help
Data ModJ Open Database i DATABASE SETTINGS: | READ SFRA | | SET LP SFRA SHOW SETTINGS #% SFRACommM
= ) e .SV = o I,
o - ! | e 7J u
Sweeps (default.db) Sweep details jibe sl
B ( ) [ Sweeps ~ | [Press Enterto Search

Click on Open Database.

The following window will appear if already connected to a
database:

SFRAComm

Are you sure you want to break the connection to the
database file Ch\WUsers'Kenneth\Desktop'\Example SFRAComm2
Database.db

Click NO to remain connected to the present database, Click YES
to connect to another database.

The Open Database window will open:

#% Open Database *
= v » ThisPC » Desktop » Databases v & T Search Databases
Organize = MNew folder == il [’ ]
~
SFRA screenshot Mame Date modified Type Size
SFRAComm test 2] Database 1.db Data Base File B4 Ka
@ OneDrive IJ database 2.db Data Base File 55 KB
|_'| default.db Data Base File 2714KB
@, OneDrive - Persor [] Example SFRAComm2 Database.db Data Base File 14KB
[ This PC IJ Oct 2020 database.db Data Base File 60 KB
B 30 Objects |_'| PSM Database.db Data Base File 875 KB
|%] SFRA demo database.db Data Base File 1170 KB
[ Desktop - o .
= v |J SFRA database.db 12/09/2023 14:03 Data Base File 2723 KB
1= DAarnmnante
File name: |SFRA database.db V| Database Files *.db hd

Select the new database and Click on OPEN.



The contents of the newly selected database are displayed in the
software:

% SFRAComm w15 - ] x
Configure Display SFRA  Impedance Capture Help
DataMode: | MEASURE | DATABASE SETTINGS: | READSFRA | | SET UP SFRA SHOW SETTINGS #%SFRACOMM
— — P
Q = » _..2 [ Y 4 | i = = i__J e Q
Sweeps (SFRA database.db) Sweep details ez e
Swoen :
Sweepld MName Date Time Comments Data Type e
&0 edfrg 13-07-2023 0817 FRA
61 475899 13-07-2023 14:44 LCR
70 H 0A_21-08-2022 21-09-2022 13:40 FRA (Basic)
il HOB_21-08-2022 21-05-2022 1343 FRA (Basic)
72 HOC_21-08-2022 21-09-2022 13:48 FRA (Basic)
73 sfra Imp sweep 31-07-2023 15:12 LCR
74 SFRA sweep 31-07-2023 15:30 FRA
75 FRA sweep 31-07-2023 15:56 FRA
76 FRA Sweep 2 31-07-2023 16:27 FRA
78 Import sweep 1072023 15:30 FRA (Basic)
79 weedb_13-07-2023 13-07-2023 07:48 FRA (Basic)
80 FRA_RD43 24-08-2023 01:08 FRA (Basic)
81 FRA_RD44 24-08-2023 01:13 FRA (Basic)
82 FRA_R045 24-08-2023 01:19 FRA (Basic)
83 FRA_RD46 24-08-2023 01:27 FRA (Basic)
84 FRA_RD4Y 24-08-2023 01:35 FRA (Basic)
85 FRA_RD48 24-08-2023 01:44 FRA (Basic)
36 FRA_RD13 24-08-2023 1317 FRA (Basic)
a7 FRA_RD14 24-08-2023 13:25 FRA (Basic)
88 FRA_RD15 24-08-2023 13:30 FRA (Basic)
89 FRA_RD16 24-08-2023 1338 FRA (Basic)
50 FRA_RDTY 24-08-2023 13:43 FRA (Basic)
51 FRA_RD18 24-08-2023 13:47 FRA (Basic) v
< >

Import a Sweep into a database.

E SFRAComm v1_5 — O *

Configure Display SFRA  Impedance Capture Help
Data Mode MEAJ Impart Sweep into database i SETTINGS: | READSFRA | | SET UP SFRA SHOW SETTINGS #% SFRACoOmMmM
: - = <3| | esv & — §
o ] I e - = J | @ L)
Table Search:

Sweeps (default.db) Sweep details Sneens -

Click on Import Sweep into Database to save sweeps from the
PC into the database. The import into database window appears:

E Import into Database X
1 » ThisPC » Desktop » Databases ~ | O £ Search Databases
Organize = MNew folder f==» [ 0
N4A ~ Name Date modified Type Size
SFRA screenshot

No items match your search,
@ OneDrive

@ OneDrive - Persor

& This PC
- 3D Objects
[ Desktop
[ P he
File name: ~ | | CSV Files ~

CSV Files
Text files

Doble SFRA Files
Megger PAX Files
All Importable Files




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.

- Import into Database X
<« i » ThisPC » Desktop » Databases v D Search Databases
Organize + Mew folder == + [H o
MN44A &3 Mame Date medified Type Size
SFRA screenshot || blank test for testing purposes_ xml XML Document 1KB
@ OneDrive || XML blank test for testing purposes.xml XML Document TKB
@ OneDrive - Persor
= This PC
J 3D Objects
[ Desktop
B Mocimman te v
File name: | blank test for testing purposes_ xml V| XML Files ~

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

SFRAComm v1_5 — O ><
Configure Display SFRA  Impedance Capture Help
Data Mode: MEASURE DATABASE SETTINGS: | READ SFRA SET UP SFRA SHOW SETTINGS g SFRACoOmMM
| i 2IENE @ L
Sweeps (SFRA database.db) Sweep details e s =
Sroes g

Sweepld Name Date Time Comments Data Type &

70 H OA_21-09-2022 21-05-2022 13:40 FRA (Basic)

7 HOB_21-05-2022 21-05-2022 13:43 FRA (Basic)

72 HOC_21-09-2022 21-09-2022 13:48 FRA (Basic)

73 sfra Imp sweep 3107-2023 15:12 LCR

74 SFRA sweep 3107-2023 15:30 FRA

5] FRA sweep 3107-2023 15:56 FRA

76 FRA Sweep 2 3107-2023 16:27 FRA

78 Import sweep 31-07-2023 15:30 FRA (Basic)

] wee3b_13-07-2023 13-07-2023 07:48 FRA (Basic)

80 FRA_R043 24-08-2023 01:08 FRA (Basic)

81 FRA_RD44 24-08-2023 01:13 FRA (Basic)

82 FRA_R045 24-08-2023 01:19 FRA (Basic)

a3 FRA_RO4E 24-08-2023 01:27 FRA (Basic)

84 FRA_R047 24-08-2023 01:35 FRA (Basic)

85 FRA_RD48 24-08-2023 01:44 FRA (Basic)

86 FRA_R013 24-08-2023 1317 FRA (Basic)

87 FRA_RO14 24-08-2023 13:28 FRA (Basic)

8a FRA_R015 24-08-2023 13:30 FRA (Basic)

89 FRA_RO16 24-08-2023 13:38 FRA (Basic)

50 FRA_RO17 24-08-2023 13:43 FRA (Basic)

91 FRA_R018 24-08-2023 13:47 FRA (Basic)

92 gqqag 20-05-2023 16:27 FRA

93 [blanktestfortestigpuposes_ | | | [FRAGamg |

£ >

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

B8 sFRAComm V1S - ] x
Configure Display SFRA  Impedance Capture Help
Data Mode MEASURE DATABASE SETTINGS: | READ SFRA SET UP SFRA SHOW SETTINGS QSFRACumm
I Tes || [F [ — =
1 3 - <> ||| Fesv]| | @ f °
Q || o u o || Q
Sweeps (SFRA database.db) Sweep details EE Ez=r
Sweeps ~ | [Press Enterto Search

There are 2 options:
Graph Test(s)

Diagnose Transformer

Graph Test(s)

B sFRACommvi_S - [} x
Configure Display SFRA  Impedance C Help
DataMode: | MEASURE || DATABASE| CraPn Testls ] SETTINGS: | READ SFRA | | SET UP SFRA SHOW SETTINGS #% SFRACommM
T — P — )
o a@= FFE eEe
Q™ ke H o ||| Q
Sweeps (SFRA database.db) Sweep details Jible: E=t
Sweeps « | [Press Enterto Search

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.

Sweeps (SFRA database.db) Sweep details Table: Search:

Sweepld Mame Date Time Comments Data Type &
m HOB_21-03-2022 21-03-2022 1343 FRA (Basic)

72 HOC_21-09-2022 21092022 1348 FRA (Basic)

73 sfra Imp sweep 31-07-2023 1512 LCR

74 SFRA sweep 31-07-2023 15:30 FRA

75 FRA sweep 31-07-2023 15:56 FRA

76 FRA Sweep 2 31072023 1627 FRA

?3 Import sweep 31-07-2023 1530 FRA (Basic)

weedb_13-07-2023 13—07 2023 FRA [Easu:]

_ FRA_R043 _

FIEIE
IIU
BB
o|m
=
o] o)
nf:
==
."F‘VF‘
)
=
=i[=
=] )
o|m
o|m
= |
= |2
a

=]

Ty
gai~l|;m

39 1338 FHA[ asic)

50 FRA_RO17 24082023 1343 FRA (Basic)

Ell FRA_RO18 24-08-2023 13.47 FRA (Basic)

92 qggqq 20-05-2023 16:27 FRA

93 blank test for testing purposes_ FRA (Basic)

95 XML blank test for testing purp... FRA (Basic) W
< >




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

Error ot

| Too many tests to graph!

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:

& sFRAComm - m] X
File Display Graph Appearance Plot Appearance

272 180.0

124 1350

24 500

315

18] NIFD

-46.7

614 500

-76.2 -135.0

-180.0

Selected Plot:

< > FRARM3 + < >
FRA_RD43
FRA_RD44
T

FRA_RD14
FRA_RD15

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.

Selected Flot
< > FRA_RM43  ~ < >

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.

FRA_RO14 FRA_R015
GAIN HAS

Selected Plot
o B FRA_RM43  ~ K b

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.

FRA_RD46 FRA_R047 FRA_RD48 FRA_RO13 FRA_RD14 FRA_RO15
SE GAIN N PHASE PHASE

RLF (Tk-100k):
No Diagnosis Info.

Selected Plot

< FRARM3 v >

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.

% sFRAComm
File Display Graph Appearance Plot Appearance

272 180.0

124 1350

2.4 90.0

45.0

(5P} NITD

319 |- 00

-46.7 -45.0

614 -30.0

-76.2 -135.0

- -180.0
10 100 1k 10k 100k M 10M

FREQUENCY (Hz)

Diagnose ore Info
Selected Plot:

> |[FRARM3 ~| < e




There are a number of menu options above the graph:

#% SFRAComm
File Display Graph Appearance Plot Appearance
272

124

FILE Options:

Y SFRAComm

File Display Graph Appearance Plot Appearance

Close

12.4

Click on Graph > Close to close the Graph screen.

Display Options:

WY SFRAComm
File Display Graph Appearance Plot Appearance

Save to Bitrmap...

Copy to Clipboard

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:

7z

124 1350

-24 50.0

45.0

@p) NI

319 0.0

467 450

614 50.0

-76.2 -135.0

-180.0

Frequency: 000
Gain: 0.0000dB Phase: 0.0000°

COPY TO CLIPBOARD:

This option allows you to save the graph details to the clipboard
for future use.

GRAPH APPEARANCE Options:

A% SFRAComm

File Display Graph Appearance Plot Appearance

272 | #-Axis Scaling ¥
Left ¥-Axis Range >
Right ¥-Axis Range *

>
124 Frequency Range

Background Colour »
Cursor Visibility




Graph Appearance > X-axis Scaling:

#% SFRAComm
File Display Graph Appearance Plot Appearance

272 |m A-FAxis Scaling * |+ Logarithmic
Left ¥-Axis Range ¥ Linear
Right '¥-Axis Range -]
Frequency Range *

12.4
Background Colour -]

Cursor Visibility

-24

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

Graph Appearance > Left Y-axis Range:

WY SFRAComm

File Display Graph Appearance Plot Appearance

272 \m X-Axis Scaling b
Left ¥-Axis Range * o Auto Scale
Right ¥-Axis Range * Center to 0dBE
]
124 Frequency Range Manual
Background Colour -]

Cursor Visibility

-24

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.

Range X
Min : |-2?_1 74000 |
Max - |2?_1 74000 |

Preview Cancel

Graph Appearance > Right Y-Axis Range

WY SFRAComm

File Display | Graph Appearance Plot Appearance

272 #-Axis Scaling -]
Left ¥-Axis Range b
Right ¥-Axis Range *

Frequency Range » Manual

Auto Scale

124
Background Colour *

Cursor Visibility

24

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:

¥ SFRAComm
File Display @ Graph Appearance Plot Appearance

272 | A-Axis Scaling *
Left ¥-Axis Range *
Right ¥-Axis Range ¥
Frequency Range ]

e
124 Auto Scale

Background Colour -] Manual
Cursor Visibility

24

There are 2 options, Auto Scale and Manual which allows the
user to rescale the waveform to view it over a smaller frequency
range.

Range *
Min : |1D.nnnnnn |
Max - |2|:-1 30000.000000 |

Preview Cancel

Graph Appearance > Background Colour:

Y SFRAComm

File Display Graph Appearance Plot Appearance

272 | #-Axis Scaling *
Left ¥-Axis Range -]
Right ¥-Axis Range b

Frequency Range >

124
Background Celour *

Cursor Visibility

-24

There are 3 options: Black, White, and custom. Custom allows
the selection of any background colour using the colour pallet.



Graph Appearance > Cursor Visibility

#Y SFRAComm

File Display Graph Appearance Plot Appearance
272 | X-Axis Scaling »

Left ¥-Axis Range >
Right ¥-Axis Range *
>
124 Frequency Range
Background Colour ¥

Left ¥-Axis
Right ¥-Axis

Cursor Visibility ]

-24

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

272

12.4

-24

% SFRAComm

File Display Graph Appearance | Plot Appearance

FRA_RO43 ¥ Visible ¥ LeftY-Axis
FRA_RO44 ¥ Weight » ||« Right¥-Axis
FRA_RO45 ¥ Colour ¥

FRA_RO46
FRA_RO4Y
FRA_R043
FRA_RO13

FRA_RO14
—— --

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

SFRAComm

File Display Graph Appearance Plot Appearance

272 FRA_R043 Visible
FRA_R044 Weight Left ¥-Axis ¥ Thin
FRA_RO45 Colour Right ¥-Axis » +  Regular
FRA_R046

FRA_R0MT

124

FRA_RO42
FRA_R013

24 FRA_RO14
/P4 Y

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:

SFRAComm
File Display Graph Appearance Plot Appearance
272 FRA_R043 ¥ Visible ¥
FRA_R044 > Weight »
FRA_RO45 ¥ Colour » Left ¥-Axis * «  Crimson
124 FRA_R04E > Right - Axis » Hot Pink
FRA_RO47 ¥ Royal Blue
FRA_RO48 ¥ Steel Blue
FRA_RO13 ¥ Emerald Green
24 FRARDI4 > Olive
FRA_RD15 ¥ Khaki
Gold
-7 Crange
Coral
N Peach
o}
'_LE: - Salmon
B Chocolate
. Tan
Beet
487 Indigo
Turquoise
Orchid
£14 Custom...

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.

B SFRACOmmM 1S - ] X
Configure Display SFRA Help
DataMode: | MEASURE Diagnose Transformer SETTINGS: | READ SFRA T UP SFRA SHOW SETTINGS #% SFRACOMM
. ' Wl | a2 o= ° oy
Sweeps (SFRA database.db) Sweep details Tathe. Soach:
Sweeps » | |Press Enterto Search
Sweepld Name Date Time: Comments Data Type =
&0 edrg 13:07-2023 0817 FRA
61 475899 13072023 14:44 LCR
70 H OA_2108-2022 21052022 13:40 FRA (Basic)
7 H OB_21-09-2022 21032022 13.43 FRA (Basic)
72 HOC_21-09-2022 21-08-2022 13:48 FRA (Basic)
7 sfra Imp sweep 3107-2023 1512 LCR
74 SFRA sweep N07-2023 15:30 FRA
75 FRA sweep 3107203 15:56 FRA
% FRA Sweep 2 31072023 16:27 FRA
78 Import sweep 31-07-2023 15:30 FRA (Basic)
79 weed_1307-2023 13072023 0748 FRA (Basic)
jsp |remmoa3  [os082023  fowee | [FRA@asc) |
s Jmamoe  fapan ;3| [FRAGasc |
82 FRA_R045 24-08-2023 0113 FRA (Basic)
83 FRA_R045 24082023 01:27 FRA (Basic)
a1 FRA_R047 2408203 0135 FRA (Basic)
a5 FRA_RO43 24-08-2023 01:44 FRA (Basic)
3 FRA_R013 24-08-2023 1317 FRA (Basic)
7 FRA_R014 2408-2023 13:25 FRA (Basic)
88 FRA_R01S 24082023 13:30 FRA (Basic)
89 FRA_RO16 24082023 1338 FRA (Basic)
%0 FRA_R017 2408-2023 13.43 FRA (Basic)
91 FRA_R018 2408-2023 13.47 FRA (Basic) v
< >

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.

- Gentle deformation.
FAIL - Obvious Deformation.
FAIL - Severe Deformation.

The results for Rir, 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:

SFRAComm - [m] X
File Display Graph Appearance Plot Appearance
90

1800
1350
0.0

214

450

315 00

(3P} HITD

416 450

517

-90.0

£18 1350

FREQUENCY (Hz)

suits RLF (1k-100k): RMF {100k-600k): RHF (600k-TM)
Normal Winding 34889 20650 1.7447

Back
Selected Plot:
< > FRA_RMB  ~ < >




- Gentle Deformation example:

File

SFRAComm _ o

Display Graph Appearance Plot Appearance

254 180.0

184 1350
114 90.0
450

44

450

-167 -50.0
37 -135.0
-30.8 -180.0
FREQUENCY (Hz)
Results: RLF (1k-100k): RMF (100k-600k): RHF (600k-1M):
Gentle Deformation 1.8283 1.5151 26568
Back
Selected Plot:
< > FRA_RO44 v <
FAIL - Obvious Deformation example:
:
% SFRAComm - O
File Display Graph Appearance Plot Appearance
-288 180.0
=377 1350
467 90.0
556 450
.
= 546 00
735 -45.0
825 -90.0
914 -135.0
-100.4 -180.0
FREQUENCY (Hz)
RLF (Tk-100k):
Obvious Deformation 1.2555
Back
Selected Plot:
< > H_141144 ~ <




FAIL - Severe Deformation example:

& sFRAComm — m] X
File Display Graph Appearance Plot Appearance
272 180.0

135.0

-15.8

50.0

45.0

o}
=
Y 00
g
803 -45.0
-101.7 500
-1232 -1350
1447 -180.0
Tk 10k 100k ™
FREQUENCY (Hz)
Selected Plot
< > SFRAswesp < b4

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.

]

Configure Display SFRA  Impedance Capoh Help

DataMode: | MEASURE || DATABasg| OrPhTestl) ] SETTINGS: % SFRACOMM
D REE © )

Sweeps (SFRA database.db) Sweep details E

Sweeps



The graph window will be displayed featuring all the selected
sweeps. Below the graphed sweeps can be found a Diagnose
button.

W sFRAComm [m} %

File Display GraphAppearance Plot Appearance

Click on the Diagnose button.

The diagnosis selection window appears:

Select sweeps for diagnosis ot

Fingerprint sweep: | |

Sweep to diagnose: | |

Cancel

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

The table of selected sweeps will appear:



T able: Sweeps Search: Cearch best

Sweepld M arme Drate Time Comments Drata Type

an FRA_RO43 24-08-2023 0108 FRA [Bazic)
a1 FRA_RO44 24-08-2023 01:13 FRA [Baszic)
a2 FR4&_RO45 24-08-2023 0114 FFR& [B azic)
a3 FR&_RO46 24-08-2023 027 FFR& [B azic)
a4 FRa_RO47 24-08-2023 01:35 FFR&, [Bazic)
a5 FRa4_RO4a 24-08-2023 01:44 FFR&, [B azic)
ae FRa_RO13 24-08-2023 1317 FRA [Bazic)
av FRA_RO14 24-08-2023 1325 FRA [Bazic)
aa FRA_ROTG 24-08-2023 1330 FRA [Baszic)
£ >

0k Cancel

Select the required sweep from the table and press ok.

Select sweeps for diagnosis

Fingerprint sweep: |FH:’-‘-._HD43

24-08-2023 01:08

Sweep to diagnose: |

Cancel

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:



Fingerprint sweep: |FF-!A_HD43 24-08-2023 01:08 |

Sweep to diagnose: |FHA_HD1 5 24-08-202312:30 |

QK Cancel

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:

B sFRAComm - [m] *

File Display Graph Appearance Plot Appearance

FREQUENCY (Hz

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:

Configure Display 5FRA  Impedance Capture

Data Mode: MEASURE DATABASE SETTINGS: | READ SERA SET UP SFRA

T T 1@

Sweeps (SFRA database.db) Sweep details

SHOW SETTINGS

Table:

Sweeps
These are:
Export to XML
Export to CSV
Export to Excel
Using the XML Export option.
Click on the XML icon:
Exportto XML fncs:
o [fv| @
The Brower search window appears:
Browse For Folder >
Export Directary
~ [ This PC -
_J 30 Objects
B Desktop
|ﬂ Documents
‘ Downloads v

Folder: | Documents

Make Mew Folder

— O
Help
#% SFRACoMmM

»"-\.
W
Search:

~ | |Press Enterto Search

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.

BERA
>y

Using the export to CSV option.
Click on the CSV icon:

(<>

The Brower search window appears:

Browse For Folder *

Export Directaory

» [ This PC ~
_J 3D Objects
B Desktop
Ef'] Documents
; Downloads
k sa -

Folder: | Documents

Make Mew Folder Cancel

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:

Configure Display SFRA Impedance Capture Help
Data Mode: | MEASURE || DATABASE SETTINGS: | READSFRA | | SET UP SFRA SHOW SETTINGS #%SFRACoOMM
* | || = = I /] I° ..:;
Sweeps (SFRA database.db) Sweep details fiebi: E==l =
Svoan :

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:

Error: Unable to Auto-fill pod

Unable to communicate with instrument, please check the connection
and try again




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:

% sFRAComm v1_5 — O *
Configure Display SFRA Impedance Capture Help
Data Mode: | MEASURE | DATABASE SETTINGS: | READSFRA | | SET UP SFRA SHOW SETTINGS #% SFRACoOMM
5 sV || & g s~
0 - ! Q @ L
Transformers (SFRA database.db) Basic transformer details =i Search:
Tordomen
Transformer |dentifier Manufacturer Serial Number
T10069-03_CromptonGreaves, Ltd. aves,Ltd. T10069-03
VNO1027_ASEA-BrownBoveri en WNO1027
T6 CG TCO%5241
Unknown
N4K123 MN4K NAKD0
AEAnAn Aghn TBEA 2002100
0123456785 ABCDEFGHI 0123456789
TR4NSFORM3R M4NUF4CTUR3R S3R14LNUMB3R

Click on the “Add to Table” button:

ne| Addto Table ||_|p5|:|:§

Qe

The Add/Edit Transformer window will appear.



Add/Edit Transformer

Add Transformer

Transformer Details

Transformer ldentifier * Unique Transformer |dentifier
—
Traneformer Manufacturer * Transformer's Manufacturer
Tranzformer Senial Mo, * Transformer’s Seral Number
Cancel Add

Enter the transformer details as described earlier:

Add/Edit Transformer

Add Transformer

Transformer Details

Tranzfarmer Identifier Mew Transformer
ak. =
Tranzformer b anufacturer Transformer Ltd
Transfarmer Serial Mo, SN 1234
Cancel | Add

Click on Add to add the transformer to the database.



The software window is updated to include the new transformer:

& SFRACOmm V1S - m] X
Configure Display S5FRA Impedance Capture Help
Data Mode: | MEASURE | DATABASE SETTINGS: | READSFRA | | SET UP SFRA SHOW SETTINGS #% SFRACOMmM
y s = = L i
2 . Q o )
Transformers (SFRA database.db) Basic transformer details e i
Tondomes -

Transformer Identifier Manufacturer Seral Number
T10065-03_CromptonGreaves, Ltd aves,Ltd T10063-03
VNO1027_ASEA-BrownBaver en WNO1027

T6 CG TCO95241
Unknown

N4K123 N4K N4KDO01

AR A2 Ak TBEA 2002100
0123456789 ABCDEFGHI 01234567839
TR4N5FORM3R M4NUFAC7UR3R S3R14LNUMB3R
New Transformer Transformer Ltd SN 1234

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:

& SFRAComm v1_5 - m] X
Configure Display SFRA Impedance Capture Help
Deta Mode: | MEASURE || DATABASE | SETTINGS: | READSFRA | | SET UP SFRA SHOW SETTINGS Y sFRAComm
[3 ] <[ e || qa
Transformers (SFRA database.db) Basic transformer details fidic et
Transformers v| ‘Press Enter to Search |

Transformer Identfier Manufacturer Serial Number

T10065-03_CromptonGreaves,Lid. aves,lid. T1006903

VNO1027_ASEA-BrownBover e VND1027

T6 oG TC095241

Unknown

N&K123 N4K N4KDO1

RE Anhe1 Azko TBEA 2002100

0123456789 ABCDEFGHI 0123456789

TR4NSFORM3R M4NUFAC7UR3R S3R14LNUMB3R

New Transformer Transformer Limited SN 1234

Click on the Edit Row Button:

5. | READ SFRA, F9EROW Fro,

Q@




The Edit Transformer window opens displaying the same data
shown in the table.

Add/Edit Transformer ot

Edit Transformer

Transformer Details

Transformer |dentifier Mew Transformer
Transfarmer M anufacturer |Trar|sfnrrner Limited |
Transformner Serial Mo, |5N 1234 |

Fingerprint Sweep

Click to choose this transformer’s fingerprint sweep |

Cancel I Corfirm |

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

Add/Edit Transformer ol

Edit Transformer

Transformer Details

Tranzformer |dentifier Mew Transformer
Transformer M anufacturer |Trﬂﬂ5f0ﬂ1'ler UK Ltd |
Transfarmer Senial Mo, |5N 43 |

Fingerprint Sweep

Click to choose this transformer's fingerprint sweep |

Cancel Corfirm |




The table will be updated with the new details:

#% SFRACommv1_5  SER SFRA5,410-01024,2.16 - O X
Configure Display SFRA Impedance Capture Help
Data Mode: | MEASURE || DATABASE SETTINGS: | READSFRA | | SET UP SFRA SHOW SETTINGS #% SFRACOMM

; = &= I Y s~

— ¥ o £y

Table: Search:

Transformers w| |Press Enterto Search

Transformers (SFRA database.db) Basic transformer details

Transformer Identifier Manufacturer Serial Number
T10065-02_CromptonGreaves, Lid. aves,Ltd T10065-03
WVNO1027_ASEA-BrownBoveri eri VND1027

T6 CG TCO55241
Unknown

N4K123 N4K N4K001

AR AR AR THEA 2002100
0123456785 ABCDEFGHI 0123456783
TR4NSFORM3R MANUFACTUR3R S3R14LNUMB3R
New Transformer Transformer UK Ltd SN 4321

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:

B SFRAComm v1_5 - [} *
Configure Display SFRA Impedance Capture Help
DataMode: | MEASURE | DATABASE SETTINGS: | READSFRA | | SET UF SFRA SHOW SETTINGS #% SFRACOMM
- ¥y <3| esv|| @ -
ol TV O E_,/ ] ° Q
Transformers (SFRA database.db) Basic transformer details 12 el
Transformers w| |Press Enterto Search

Transformer Identifier Manufacturer Serial Number
T10065-03_CromptonGreaves.Ltd. aves,lid. T10065-03
WND1027_ASEA-BrownBoveri e VND1027

TE CG TCO95241
Urknown

N4K123 N4K N4KD01

AE AnA21Askn TBEA 2002100
0123456789 ABCDEFGHI 0123456789
TR4NSFORM3R M4NUF4CYUR3R S3R14LNUMB3R
Transforner UK Lirited SN 4321

Click on the Delete from table button:

READ SFRA SETEElEtEfmm Table '

message will appear to ensure you want to permanently delete
the details from the table, click the YES button to continue:

Alert!

Deleting a transformer will also delete all associated sweeps
! and their respective data

This action is permanent, and cannot be reverted

Continue?




The transformer details will be removed from the table:

#% SFRAComm v1_5  SER,SFRA45,410-01024,2.16 - O e
Configure Display SFRA  Impedance Capture Help
Data Mode: | MEASURE | DATABASE | SETTINGS: | READSFRA | [ SET P SFRA SHOW SETTINGS Y sFRAComm
_ & [ €5V A [/ ~
LlE =S EEE e 9
Transformers (SFRA database.db) Basic transformer details L £
Transformers v| |Press Enterto Search |
Transformer ldentifier Manufacturer Serial Number
T10069-03_CromptonGreaves, Lid. aves,lid. T1006%-03
VN01027_ASEA-BrownBoveri e VNO1027
T8 cG TC095241
Unknown
N4K123 N4K N4K001
AR AnAR1 Ak TBEA 2002100
01123456789 ABCDEFGHIJ 0123456789
TRANSFORM3R MANUFAC7UR3R SIR14LNUMBIR
Other Settings:
.
Help
HOW SETTINGS A% SFRAComMM

Search:

5

Press Enterto Search

Sweeps

Fitered Results

Measurement Equipment




Table

Y sFRACOmMmM V1S

- O X
Configure Display SFRA  Impedance Capture Help
Data Mode MEASURE DATABASE SETTINGS: | READ SFRA SET UF SFRA SHOW SETTINGS g SFRACommM
€5V — o
= 2 - Q@ L%
Transformers (SFRA database.db) Basic transformer details Jictics g
Transformers ~ ress Enterto Search ‘
Transformers
Transformer |dentifier Manufacturer Serial Nunlbe! Measurement Setups
T1006503_CromptonGreaves, Lid. aves,lid. T10069-00 | =
WNO1027_ASEA-BrownBoveri en VNO1027
T6 CG TCO95241
Unknown
N4K123 N4K N4KDO1
BE AnA21 Axhm TBEA 2002100
0123456789 ABCDEFGHI 0123456789
TR4NSFORM3R M4NUFACTUR3R S3R14LNUMB3R

There are 5 options of wha
in the software, these are:

Transformers
Measurement Setups
Measurement Equipment
Sweeps

Filtered Results

Search

This button allows a search

t is displayed in table viewing mode

of whichever Table is selected using

and Table button and displayed in the software.



Settings

Clicking on Settings displays the Database Settings Window.

Database Settings >

Backup

Backup Location: | C:\Users\Kenneth\Documents\N4L \Backup,

[ ] Auto-Backup Databaze

Daily

Backup Database Restore Database from Backup
Cancel

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

- | bt

Help

AYSFRACOm  About-
Support ...

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.

About pod

g SFR&AComM

w1_Bkay 92023
Coperight ""Mewtonsdth Lid € 2016"

Selecting Support:

For support information please go to the new N4L Website.



