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Preface

This guide is intended for anyone who works with SFRA software. It is assumed that the
reader is familiar with professional standards and safety practices.

This document uses two special typefaces to indicate particular kinds of information:

e Bold Arial type identifies elements of the SFRA software user interface elements
that you click, press, or select. Example:

Type in 1500 ms and click Close.

e Monospaced type identifies text that is displayed in the user interface, such as an
error message or prompt. Example:

Uploading test results.

Notes and Warnings

This document uses icons to draw your attention to information of special importance, as
follows.

Note: Notes provide supplemental information that may apply to only
some circumstances.

@ Caution: Cautions provide information that prevents damage to
hardware or data.

Warning: Warnings provide information about anything that can affect
operator health.
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Support

For customer service, contact Doble.

Telephone: 888-443-6253
Email: customerservice@doble.com
Web: www.doble.com

Doble Engineering Company
123 Felton Street
Marlborough, MA 01752 USA
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1. Introduction

This chapter describes the SFRA instrument hardware and software and introduces SFRA
testing. It contains the following sections:

M5200, M5300, M5400, and M5500 SFRA Instruments ... 9
SO WA 10
PC ReqUiremMeNts ... 10

Communication ReqQUITEMENTS ... 11

M5200, M5300, M5400, and M5500 SFRA Instruments

Sweep Frequency Response Analysis (SFRA) testing is a non-intrusive way to identify
mechanical changes inside a transformer. Changes in the internal configuration produce
different frequency responses that indicate a range of failure modes.

The M5200, M5300, M5400, and M5500 Sweep Frequency Response Analyzers measure
and record the frequency-response characteristics of transformer windings.

Note: The M5200, M5300, and M5400 are legacy instruments and are no
longer in production.

@ Note: The M5300 is not compatible with any version of SFRA 6 software.

The following table describes the four SFRA instruments.

SFRA Instruments

Name Description

Requires an external laptop. Testing
M5200 functions are identical to those of the
M5300 and M5400.
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SFRA Instruments (Continued)

Name Description Image

Has a built-in laptop, keyboard, and

M5300 display. Testing functions are identical
to those of the M5200 and M5400. Not
compatible with SFRA 6.2.1 software.
A compact version of the M5200 that
requires an external laptop. Testing

M>400 functions are identical to those of the
M5200 and M5300.

M5500 Doble's latest generation SFRA test set.

Software

The M5200, M5400, and M5500 are controlled by a user-supplied Windows PC device
running Doble SFRA software which is supplied with the instrument.

PC Requirements

SFRA 6 software is designed to run on Microsoft's Windows 10 operating system.

TP-SFRA-UG Rev C 10
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Doble has not tested this software running on the Windows 7 operating

@ Note: Doble expects that SFRA 6 will work with Windows 7, however,
system.

Note: SFRA 6.2.1 software or later is best viewed with a screen
resolution of 1360 x 768.

Communication Requirements

SFRA 6.2.1 software supports communication with the various models of Doble SFRA
instruments using the methods listed below:
e M5200
o Ethernet LAN
o USB
e M5400
o Ethernet LAN
o USB
e M5500
o USB
O Bluetooth
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2. Installing SFRA Software

This chapter explains how to install SFRA 6.2.1 software and provides an overview of the
SFRA 6.2.1 software user interface. It contains the following sections:

Installing SFRA 6.2.1 Software ...
Migrating Editable Lists ... ... . 14

Installing SFRA 6.2.1 Software

The SFRA software is tested and supported for use with Microsoft Windows 10 operating
systems. You must have administrator privileges to install this software.

Perform the following steps to install SFRA 6.2.1 software.

1. Download the software from the Doble web site or run the installer from the medium
provided with your instrument.

2. Double-click setup (setup.exe).

The Welcome screen is displayed.

(15 SFRA 6.2.0 - X

Welcome to the SFRA 6.2.0 Setup Wizard (
000 -

The installer will guide you through the steps required to install SFRA 6.2.0 on your
computer.

WARNING: This computer program is protected by copyright law and international
treaties. Unauthorized duplication or distribution of this program, or any pertion of it, may
result in severe civil or criminal penalties, and will be prosecuted to the maximum extent
possible under the law.

Figure 1 - Welcome Window - Example

3. Click Next.

The License Agreement is displayed.
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Please take a moment to read the license agreement now. If you accept the terms below,
click "l Agree”, then "Next". Otherwise click "Cancel”.

MASTER END USER LICENSE AGREEMENT -~

DO NOT USE OR LOAD THIS SOFTWARE UNTIL YOU HAVE
CAREFULLY READ THE FOLLOWING TERMS AND
CONDITIONS. BY LOADING OR USING THE SOFTWARE,
YOU AGREE TO THE TERMS OF THIS AGREEMENT. IF YOU
DO NOT WISH TO SO AGREE, DO NOT INSTALL OR USE
THE SOFTWARE.

(1 Do Not Agree ® | Agree

| < Back | | Next > | ‘ Cancsl

Figure 2 - License Agreement

4. Select the | Agree radio button and click Next.

The Confirm Installation window is displayed.

) SFRAG.1

The installer iz ready to install SFRA 6.1 on your computer.

Click "Mext" to start the installation.

Cancel ] [ < Back ] l Mext > I

Figure 3 - Confirm Installation Window

5. Click Next to confirm the installation.

The Installation Complete window is displayed.
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75 SFRA 6.2.0 - X
Installation Complete ( "5
-
000 K

SFRA 6.2.0 has been successfully installed.

Click "Close” to exit.

Please use Windows Update to check for any critical updates to the NET Framework.

Figure 4 - Installation Complete Window

6. When the installation is complete, click Close.
Follow the procedure in Licensing to activate a license.

Refer to Migrating Editable Lists (page 1), if you are upgrading from SFRA Software 5 and
have Editable Lists that you want to migrate to SFRA Software 6.2.1.

Migrating Editable Lists

Editable lists are the .XML files that can be updated with the information used in certain
Nameplate fields.

The editable lists are found in the following directory:
C:\Users\USERNAME\Documents\Doble Engineering\SFRA\Common. This is the default
location, check with your system administrator if you are unsure of the location of the
editable lists.

The following are the editable lists stored in the Common folder:
e mfrc.xml - Contains the manufactures' information and is typically maintained by
Doble.
location.xml - Contains asset location or a list of asset locations.
company.xml - Contains asset owner's company name or list of company names.
division.xml - Contains the name of the division of the company or a list of company
divisions.

The three editable lists that you may want to preserve are location, division, and company.
You should only migrate your old mfrc.xml file if you have added manufacturer data to it
that has not been included in the standard mfrc file from Doble. Install SFRA 6 software
before moving any of these files.
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Perform the following steps to copy your DTA /SFRA editable lists to SFRA software 6.
1. Ensure that no SFRA applications are running.

2. On your desktop, navigate to the common folder in the following location:
C:\Users\USERNAME\Documents\Doble Engineering\DTA\Common or:
C:\Users\USERNAME\Documents\Doble Engineering\SFRA\Common.

3. Copy the editable .xml files that you want to migrate to this location in place of the
default files.
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3. Setting Up a Test Session

This chapter explains how to set up a test session using a new file or existing file. It contains
the following sections:

Differences between SFRA5and SFRA 6 ... 16
Creating a New File ... ... 17
Opening a File ... 18
Tap Changer Wizard ... 20
Test File Management ... .. 20
Merging SFRA Files ... .. 21
Merging a New File with an Existing File ... ... . ... 21
Merging EXisting Files ... 23
NaMEPIate . 24
Adding Tap Changers .. .o 26
Adding a NOTe ... 27
Test Plan 28
st LISt 29
TSt PlaN 30
AdMIiNiStratioN L 36
NOLES (BY SESSION) ..o 37
PrefereNCes 38
CoNfigUIatiON L 38
Doble Database ... ... 41
GeNe Al 42

Differences between SFRA 5 and SFRA 6

SFRA 5 software created a separate file for every single test (also commonly referred to as a
sweep or a trace). If a user ran nine tests on a transformer in SFRA 5 software, nine
different files would result.

With SFRA 6 software, all tests run on the same apparatus in a single day are saved as a
single test session in one test file. If a user runs nine tests on the same apparatus in one
day, one file contains that day’s test session. A test session has an associated creation date.
When subsequent testing is performed on the same apparatus, the tester creates a new
test session with the current date, typically within that same test file. This makes it easy to
compare the new tests to a previous session’s results and keeps all the test sessions for an
apparatus in one test file
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Creating a New File

Test files are files that store all information relating to a specific apparatus. Tests run on a
single apparatus in a single day are considered one test session. Each test session is saved in
the test file, referenced by test date.

Perform the following steps to create a new test file.
1. Click Test Files in the top menu.
2. Click New Test File.

@ Nameplate  Test Plan Results Test Summary Reports & Instrument Preferences Help
Open existing test plans and test results || Merge... Reports... Save to Doble Database m
Browse
Apparatus Root Folder: 03] G ineerir RA\data
Files ¥ Include subfolders il Refresh
Recently
Opened Files [ = & Fie Location Apparatus Serial Number  Spedil ID CCT Designation ~
5[ i jds Case 7.tira Uitlity Two-winding Transformer Case T
Doble e[ |3 1ML
Database ! L.i LegacySFRA Case 8_HV tap 1 and 19 D}.)Eh circuit test.tfra  aa Two-winding Transformer Case 8 HVt. ~
3 MeggerFRax Case & HV tap 1 and 19 with LV shorted an.. aa Two-winding Transformer Case 8 HVt. *
3 g::(‘:f:: Case 8_Inductive interwinding test.tfra aa Two-winding Transformer Case 8_Indu,
5 OmicrorTrRA Case 13.tfra = Two-winding Transformer Case 13
~[]3 ppL-corp Case 14.tfra ® Two-winding Transformer Case 14
‘j :::g:ﬁf ‘ Case 15.tfra - Two-winding Transformer Case 15
53 vanguandxiiL i Case 61 * Two-winding Transformer Case 16
~[ ] XFRaCIGRE ‘ Case 17.tfra = Two-winding Transformer Case 17
Case 25_1.tfra unknown Two-winding Transformer Case 25_1
Case 25_2.tfra unknown Two-winding Transformer Case 25_2
Case 26.tfra unknown Two-winding Transformer Case 26
Case 27.tfra unknown Two-winding Transformer Case 27
Cse 8_Tap selector-tap 19 to neutral (tap pos... aa Two-winding Transformer Cse8_Tapse.. *
H1-H3 [OLTC=maéx] xfra ABB Zaragoza Unknown 1LES170000.. ABB
H1-H3 [short X1-X2-X3][OLTC=méx].xfra ABB Zaragoza Unknown 1LES170000.. ABB 2 v
Uncheck All = 2
Show: SFRA 6 Test Files SFRA Legacy Files Other File Types
s “sfra tesy il #3xra *tfra s *frax " ptm "viraTest "befra

Figure 5 - New Test File

3. Enter the Tester name and click Yes.

Note: The prompt for a Tester name can be disabled in
Preferences\Configuration.

Create a new Test File?
Tester [[

Yes No

Figure 6 - Create New Test File
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The New Apparatus window opens.

4. (Optional) Select either check box if you want to use the nameplate information from an
existing DTA file. The correct apparatus type must be selected before you attempt to
import a DTA nameplate.

New Apparatus

[] Get nameplate from local DTA (*.dtax) file
[J Get nameplate from DTA file in DTAWeb

| Select an Apparatus:

Transformers

Two-winding Transformer OK

Three-winding Transformer

Autotransformer without Tertiary

Autotransformer with Tertiary Cancel
Dry Type Transformer

Voltage Regulator

Reactor

Breakers v

Figure 7 - New Apparatus

5. Click an option from the Select an Apparatus list and click OK.

6. If you selected a check box stating that you wanted to use nameplate data from an
existing file, the Select DTA File window will appear. Locate the file and click OK.

The Nameplate window will open. Proceed to Nameplate.

Opening a File
Perform the following steps to open a file.
1. Click Test Files in the top menu and Browse Apparatus Files in the left menu.

If you have recently used the test file you want to open, check the Recently Opened
Files menu. If the test file you need is stored in the Doble Database, then use the Doble
Database menu to locate and download the file.

2. Do one of the following:

e Select the Include subfolders check box to view all files contained in a folder and all
subfolders stored within that folder. By selecting this check box, you do not have to
manually open every subfolder contained in a folder in order to see its contents.

e Leave the Include subfolders check box unselected if you wish to view only the files
contained in a selected folder.

Select the desired folder using the folder tree in the left pane.

4. At the bottom of the screen, select the file types you want to show:
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SFRA 6 Test Files.
SFRA Legacy files - SFRA 6.2.1 software converts the SFRA legacy file to a compatible
format.

e Other File Types - SFRA 6.2.1 software opens test files created using certain software
from other vendors of SFRA test equipment.

5. Optionally click the filter icon to filter the files by name.

6. Double-click a file to open it.

y. Caution: Ensure you select the correct apparatus type if prompted. If you
€ find that you have selected the wrong type, return to the original test
/ ]
h files and re-open.

7. When opening any file other than an SFRA 6 (.sfrx) file (including non-Doble files) the
SFRA 6 software asks you to identify the Apparatus Type, Figure 8. SFRA 6 will suggest
an apparatus type based on the information in the file, with the default being Two-
winding Transformer when the software can’t make a different suggestion. In the
prompt, select the correct apparatus type for the file and click OK.

Select Apparatus Type X

. SFRA cannot identify the apparatus type in the imported file with serial
number -

Please choose how to reconcile.

@® Select Apparatus Type Two-winding Transformer \b

O Get nameplate from DTA file

Browse local disk_ Browse Doble Database_

Include All Traces

OK Cancel

Figure 8 - Select Apparatus Type

If you are not sure which apparatus type to select or just want to quickly open the file to
view results, any selection from the drop-down list can be used. However, if the results are
then saved into an SFRA 6 test file, the contents of that file (or files) will be saved into an
SFRA 6 test file with the selected apparatus type. You can re-import the results with the
correct apparatus type selected if the wrong selection was made originally, and the
incorrect file should be discarded.
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If a DTA software file (.dtax) exists for the apparatus, the nameplate information from that
file (including its apparatus type) can be imported instead. This will replace the nameplate
data from the file being opened.

Tap Changer Wizard

When opening certain SFRA v5 files, the Tap Changer Wizard opens to confirm the tap
changer positions in the file. Click OK to confirm the tap changer positions, or click Skip This
File if desired, but note that the skipped file will not be loaded into SFRA.

52 Fix Tap Changer Positions *
Apparatus Type: | Two-winding Transformer Special ID:
Serial Number: Location:
Number Number : Number of MNumber of Iln:mbe:iobil:e
Type Winding of Steps of Steps Neutral Stens Down Naming Preference Ta c::n =
P Up Positions P F?ositiongs
DETC-1 Primary |~ 5 2 s 1 : 2 : Mumbered Positions v 0 =
OLTC-2 | Secondary |v| 33 16 = 1 g 18 B Steps from Neutral, R/L v 0 X

Review the nameplates and tap changer position changes that you've made. Click OK to accept changes.

DETC Positions

Number of

Position
Occurrences

[ Include DETC position in Test Identifier

Notes

OLTC Positions

Corrected Number of Positi Corrected
Position Occurrences ositien Position
1 16R

[ Include OLTC position in Test ldentifier

Skip This File oK

Figure 9 - Tap Changer Wizard

Test File Management

Right click one or multiple test files to view the options to manage test files:

A File
612-[Clone]_X2.sfrx
Version6.1.2_X2.sfrx
Version6.1.2A_X2.5frx

Location
612

Apparatus

612

Clene...
Rename...
Delete

Select all

Two-winding Transformer

Make copy of file (in same folder)
Copy file (to folder)...
Move file (to folder)...

Copy entire list to Clipboard

Serial Mumber  Special ID
612 [Clone]

CCT Designation
612 [Clone] * 1

.. Test Date

612 *

&/24/2022 1.,
2 3/21/2022 9...
1

3/18/2022 1...

Modified

8/24/2022 1.
3/21/2022 9...
3/21/2022 9.

Figure 10 - File Options Drop Down
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Make copy of file (in same folder): Copies the selected file(s) in the same folder.

Copy file (to folder): Copies the selected file(s) to another folder. Use the pop up
window to navigate to a folder, or select the Make New Folder option.

e Move file (to folder): Moves the selected file(s) to a different folder. Use the pop up
window to navigate to a folder, or select the Make New Folder option.

e Clone(...): Clones the selected file(s) in the same folder. Cloned files maintain tests
defined in Standard and Custom test lists from the original file's most recent test
session. A new file name is generated, defining the new file as a clone, however you
can choose to name the file manually.

e Rename(...): Renames the selected file. Type a new file name in the pop up window
and click OK.

Delete: Deletes the selected file(s).
Select all: Selects all files.
Copy entire list to Clipboard: Copies the entire file list to the clipboard.

Merging SFRA Files

You can merge two SFRA 6 software files if they have the same Nameplate information. For
example, if someone copied a file and there are two files for the same apparatus with
different test sessions, you can merge them to view all the test sessions in one file.

Two .sfrx files are merge candidates if they meet the following criteria.

e The files are for the same apparatus type.
e The Filename Basis fields match.

e The other nameplate fields do not contain any conflicting data. (An empty field will
not constitute a conflict in this case.)

The software will automatically notify the user that files are merge candidates if that
preference option is selected and the merge candidate files are visible in the Browse
Apparatus File list. If the user selects files that are not merge candidates and attempts to
merge them manually then the software will report all mismatched fields that would need
to be corrected to enable a merge.

Refer to Merging a New File with an Existing File (page 1), if you are merging a new file.

Refer to Merging Existing Files (page 1), if you are merging existing files.

Merging a New File with an Existing File

When saving a file, SFRA software checks to see if there are any existing files that match the
information in the new file you are saving.

Perform the following steps to merge a new and an existing file.
1. Click Test Files in the top menu.
2. Click New Test File.

3. Fill in the appropriate nameplate information.
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4. Click Save. If another file is visible in the Browse Apparatus Files list and is a merge
candidate with the new file, the Merge window will appear.

Note: The Merge prompt will only appear if Automatically detect merge
candidates in file browser is enabled in Preferences\Configuration.

Merge?

There is a set of files that appear to be merge candidates.

Merge Them All Let Me Pick Don't Merge

[ Don't Show This Dialog Again (Restore in Preferences)

[[] Don't show this dialog until | change folders or selections

Figure 11 - Merge Window

5. Click Merge Them All to merge all the similar files.

6. Click Let Me Pick to open the Merge Candidates window. Select the files you want to
merge then click Merge.

Merge Candidates Group 1 of 1

Type Two-winding Transformer
Serial Number : 123
Equipment/Asset ID ' 123

Merge Candidates

Merge? File Tests Test Date Modified
C\Users\mdelong\Documents\Doble Engineering\SFRA\data\Test4,1,5frx | E1/7';‘2020 3:31:06 PM E1,17'/2020 10:33:48 AM
M C\Users\mdelong\Documents\Doble Engineering\SFRA\data\Testd.2.sfrx 11/7/2020 3:31:06 PM 11/7/2020 10:33:24 AM

|:| Skip this Group Cancel

Figure 12 - Merge Candidates

7. Click Don't Merge to save the new file without merging.

The Save As window will open after you choose whether or not to merge the file.
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R Save As

Organize » MNew folder
-~
[ This PC N,
) 3D Objects SEEE Test1
[ Desktop A Test?
— 1 Test3
@ Documents
" Download £HR Testd. 1
ownloads
SHR Testd.2
Jl Music
[&=] Pictures
B Videos

i Windows (C:)

N « NAME = Documents = Doble Engineering = 3FRA = Data

Date modified

v O

Type

SFRX File
SFRX File
SFRX File
SFRX File
SFRX File

x
Search Data yel
Size
35 KB
7 KB
3 KB
TKB
3 KB

File name:

Save as type: | SFRA Test Files (*.sfr)

» Hide Felders

Save Cancel

8. Enter a file name then click Save.

Figure 13 - Save As

Note: The files that you merged are renamed and preserved in the
original location but do not appear in the Test Files menu after merging.

Merging Existing Files

1. Click Test Files from the top menu.

2. Hold Ctrl on the keyboard and select the files to merge.

3. Click Merge.
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@ ' Nameplate  Test Plan Results Test Summary Reports O Instrument Preferences Help

Open existing test plans and test results WEVRCSEJIEE | Open Test File m Reports... Save to Doble Database m

Browse
Apparatus
Files ¥ Include subfolders e Refresh

Root Folder: ) C: g\Doct

Recently
Opened Files

_'j A File Location Apparatus Serial Number Special ID CCT Designation

SFRA Test Ex1234.sfrx * Two-winding Transformer UA5NB95
SFRA Test Ex - Copy.csv Two-winding Transformer UASNE95
SFRA Test Ex.ptm x: Two-winding Transformer UASN835

Doble
Database

|53 XFRa_CIGRE

<

Uncheck All

SFRA 6 Test Files SFRA Legacy Files Other File Types
s s ey

=xmi 32 "t =fra *frax % ptm *vfiaTest abefra

Show:

Figure 14 - Merge Button

4. Select the file name and location to save the new file. Click Save.

Note: The files that you merged are renamed and preserved in the
original location but do not appear in the Test Files menu after merging.

Nameplate
The Nameplate menu contains information about the apparatus you are testing.
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@ Test Files [ENETGENIETCE  Test Plan Results Test Summary Reports © Instrument Preferences Help
Two-winding Transformer Administration
Two-Winding
Transformer
Company and Location
Company v Location I~
Divisicn v Equipment/Asset ID 123456
Transformer Details
Serial Number UASNESS : Windings Configuration
# of Phases Three v HY w
Configuration A ® D din)
Class ~ H2
Manufacturer LEB v
Mfr Location
CCT Designaticn
Oil Volume 12.0 i v
HT H3 4
Weight 12.0 KG v
BIL 12.0 kv . Clickto Configure... Click to Configure...
Transformer Type v
Year of Mfr. 2020 Tank Type Select Tank Type &
MVA/KVA | 120 i 00 | 120 i 120 MVA [vi  Coolant Select Coolant v
RatedkV  H ;14490 X ; 3620
Windings LL ~ L-L ~
% Impedance 12.00
SESEON | 202018 92711 AM | 4 »
1of1 B ;

Figure 15 - Nameplate Menu

The only fields required to save a newly created test file are what are specified in the
Filename Basis selection in the Preferences/Configuration menu.

General Settings
Temperature Units | Centigrade v

Filename Basis

Serial Number

Serial Number

i {Equipment/Asset ID
Serial Number_Equipment/Asset ID

{4 |Equipment/Asset ID_Serial Number
Serial Number_CCT Designation

[[] |Equipment/Asset ID_CCT Designation

Figure 16 - Filename Basis

After the apparatus fields have been filled-in, click Save Actions.

Note: Click Save to save the test file whenever you edit information.
Saving the file saves changes made in all tabs.
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Adding Tap Changers

The Tap Changer menu is used for adding tap changers to transformers. Tap changer
positions influence test results, so it is important to always define tap changer nameplates
and record tap changer positions in test rows before running a test.

Note: Not all transformers have tap changers. If your transformer does
not, you can skip this section.

@ Test Files WNEINESIETEM  Test Plan Results Test Summary Reports  © Instrument Preferences Help

Two-winding Transformer Administration
Two-Winding
Transformer
Tap
Changer Number of - Number of Pulse ~ Delay After
toat i Number of . 1 Serial Step % Step % il
Label Description Winding g0 Neutral Steps Naming Preference  Duration = Movement t - Menufactrer © Type ol - R e | Volume

Ui uratiol
Notes P Positions - Down (ms) (seq)

#, DETC
DETC-1  De-energized (DETC) v Primary v 2 E 1 B 2 2§ Numbered Positions |v v

&) Lie
OLTC-1 On-line (LTC) v | Secondar |v 16 & 1 B 16 | Steps from Neutral, R/L ¥ 558 |v

Figure 17 - Tap Changer Menu

Perform the following steps to add a tap changer:

1. Click Nameplate in the top menu.

2. Click Tap Changer in the left menu.

3. Click the +icon at the left of the grid to add a DETC or LTC.

Description

. De-energized (DETI

On-line (LTC)

Figure 18 - Add DETC or LTC

4. Enter (or adjust as necessary) the following fields:

e Winding: Indicate whether it is primary or secondary. (Required)
e Number of Steps Up (Required)
e Number of Neutral Positions (Required)
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Number of Steps Down (Required)
Naming Preference

Pulse Duration (msec) (LTC only)
Delay After Movement (sec) (LTC only)
Manufacturer

Type

Serial Number

Step % Increase

Step % Decrease

Oil Volume

(9]
—_

Optional) Click the X icon to the right of the row to remove a tap changer.

Step % Qil
Decrease : Volume
F
= p g
= x

Figure 19 - Remove Tap Changer

6. Click Save.

Adding a Note

The Notes menu is used for recording notes specific to the apparatus being tested and
should not be session specific. You can write notes and paste images into the document
that will remain with the test file.

Information specific to a particular test session should be recorded in the Notes menu for
that session configuration and conditions, or any other information that will aide in
repeating the test as closely as possible the next time it is done on this apparatus. See
Notes (By Session) for information on recording session notes.
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Test Files Test Plan Results Test Summary Reports & Instrument Preferences Help

Two-winding Transformer Administration
Two-Winding [ clear | save |&pint [ |0 | § cut | By copy | Paste | A~ | B PageBreak
Transformer

Arel w0 ~[B FUlElEE=EElwm - 00
[

Tap B o iza o 1% s iEa o 25 G iia e Bes o iEa e 1 s iEa o [ 185 i g o 1B e iea i 1B e ow 3 aen iky 1w e e |
Changer

A

Notes

Your notes here]

11 11 |1 |15 | | num 100% (=) ! @

Figure 20 - Notes - Example

Perform the following steps to add a note.

1. Click Nameplate in the top menu.

2. Click Notes in the left menu.

3. Record any notes, including graphics into the notes document.
4. Click Save .

® Instrument Preferences Help
]

BT

Figure 21 - Notes: Save

Test Plan

The Test Plan menu allows you to select the tests you need to perform. A test session is all
the tests you run in a specified time period. Typically, all tests in a test session are run at
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roughly the same time — for example, in the course of a workday. A test row is one test
type within a test session.

Note: If you select the Test Plans menu under the Test Plan menu and
you haven’t configured the Nameplate information, you will get the
warning that “A Standard Test Plan cannot be created until you specify
the Configuration on the Nameplate panel.”

and Configuration values have been specified on the nameplate. You can

® Note: You cannot select a standard test plan until the number of Phases
create or run Custom Tests at any time.

Test List

The Test List menu shows how many test sessions in this file include SFRA results. The
Reason selection field allows the tester to designate the reason for the selected test
session. The Conducted This Session field will indicate whether SFRA testing has already
been conducted in the selected test session.

SFRA Test Ex1234.sfrx - SFRA Professional = [m] X
@ Test Files  Nameplate Results Test Summary Reports O Instrument Preferences Help
Two-winding Transformer
Test List
Test Plans Reason ¥
Administration Test Names B ‘:g:h FRATS Conducted This Session
Notes Sweep Freguency Response Analyzer i 1 i g
(By Session)
Session
10f1 620201892711 AM v 4 »

Figure 22 - Test List - Example

On each day that you run any tests on an apparatus, click New Test Session. This keeps the
current day’s results separate from the previous test session’s results.
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Note: If this is a new file, you do not have to click New Test Session. The
first test session is automatically created.

You can change between test sessions by clicking the left or right arrows on the bottom of
the screen.

Session

4/14/2020 12:00:00 AM b 4 4
1ofl

Figure 23 - Test Session Arrows
After running a test, a green check mark is displayed in the Conducted This Session column.

Test Plan

Test plans are the set of test sweeps you are going to run on the transformer. Each row in a
test plan is a test line.

Test Files ~ Nameplate Results Test Summary Reports O Instrument Preferences Help

Two-winding Transformer New Test Session Export = Run Test... : Connection Diagram

Test List

Test Plans

2t : tandard Test Plan Templat:
G .

Notes

- Standard Test Plan
(By Session) —
etup esults
HV Winding LV Winding : Preferred : : Traces  Test
'y ; ; g “Redlead  Blacklead = Shorted ~ Grounded Complet
TepChanger  Position  Tap Changer  Position e e e e o ° reun # i

[Hz] [Hz] .od

Custom Test Plan

Setup Results
HVWinding LVWinding - Preferred Traces Test
- 2 Testldentification o T e s“;g“‘ sw; Z,q 1oy Fedlesd  Blacklesd  Shoried  Grounded . Cnm:lde
1 Newsweep DETC-1 3 OLTC-1 N 20 v ¥ 100 2 * el A 1 v x
2] v oeci] s CHE N [ W e0: S e e

Figure 24 - Test Plans Menu

There are two types of test plans: standard and custom.
For information on standard test plans, refer to Creating a Standard Test Plan (page 1).
For information on custom test plans, refer to Creating a Custom Test Plan (page 1).

Click Connection Diagram to open the test procedure window. This window displays a
diagram showing typical connection methods.
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42 Test procedure for Common'\SFRA\MSx o x

SFRA Tests

Setup

When connecting leads for an SFRA Test there will be two
separate leads:

Source — Red
Measure — Black

When setting up for an SFRA test, check the line of the
test plan that you will test. Place the source and measure
leads as indicated on that line.

Note: In this example the induded "Dew Claw” clamps
are being used and connected directly to the base of the
bushing

4|4 |sige 1012 B[ M

Figure 25 - Connection Diagram Example

Creating a Standard Test Plan

The Standard Test Plan template is a predefined test plan that you cannot edit. The
selection of which test plan style (IEEE, IEC, etc.) to be used is usually a company-wide
decision. Generally, all testing for a company should use the same standard.

@ Test Files  Nameplate Results Test Summary Reports O Instrument Preferences Help

Two-winding Transformer New Test Session Bwort 1] LIRS connection Diagra |

Test Plans

e
Administration
Notes Standard Test Plan

(By Session) Setup Results
HV Winding LV Winding Preferred ; Traces Test
2 ¢ Frac . " Redlead Blacklead  Shorted Grounded Complete
TapChanger  Position  Tap Changer  Position T U o T = 2 :

[Hd [Ha]

Custom Test Plan

Setup Results
HV Winding LV Winding i Preferred Trces  Test
s Testidentification ' " Redlesd Blacklesd  Shorted  Grounded Complete
Tap Changer  Position  Tap Changer  Fosition 5"’;:‘:“" 5“’;2““ TestV * j

Figure 26 - Standard Test Plan Section

Standard test plans exist for:

O 2-Winding Transformer (IEEE, IEC)

O 3-Winding Transformer (IEEE, IEC)

O Auto-transformer without Tertiary (IEEE)
O Auto-transformer with Tertiary (IEEE)
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Note: Standard test plans cannot be created until you specify the
configuration on the Nameplate panel.

Perform the following steps to create a standard test plan.
1. Click Test Plan in the top menu.
2. Click Test Plans in the left menu.

3. Select an option from the Standard Test Plan Template drop-down.

@ Test Files  Nameplate RESSIEN Results Test Summary Reports © Instru
Two-winding Transformer .

Test Plans

e - Standard Test Plan Templat:
Administration PR

Notes
(By Session)

Standard Test Plan
p— Setup
HV Winding LV Winding Preferred

Tap Changer Position Tap Changer Position SB;LF;HI‘ Sto[;LF!]'eq. TestV
z z]

Figure 27 - Standard Test Plan Template Options

4. Complete the following test plan setup fields:

e Start Freq. -[Hz] (Default=20 Hz, Min=10 Hz)
e Stop Freq. - [Hz] (Default=2 MHz, M5500 Max=25 MHz, Others Max=20 MHz)

e TestV - (Default =10V Peak-Peak into 50 Ohms). This column is only configurable
when using an M5500 instrument. It must be set between 2.5 and 10 volts.

O This setting can be saved in the test file, but test results do not currently record
the test voltage used.

e Tap Changer Positions
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@ Test Files

Test List

Nameplate Results ‘ Test Summary Help ‘

New Test Session Close Connection Diagram

Reports ‘ " Instrument ‘ Preferences

Standard Test Plan Template I1EEE
Test Plans

Administration

Standard Test Plan

Notes Setup Results
EYSESED) # TapHV — % Red Lead Black Lead  Shorted Grounded bl =
G Position T Position 2] . Hz] " TestV # Completed
DETC-1 3 oTc1 16R(MaxV) | 20 v 2M 50 | W H3 2 .4
DETC-1 3 OLTC-1 | 16R (MaxV) | 20 2M 100 | He H1 1 7z
DETC-1 3 OLTC-1  16R (MaxV) | 20 2M 100 | 3 H2 1 7z
CDETCh | 3 OLTC1  16R (MaxV) 20 ~ 2M 00| x1 X0 1 7z
[ DETc1 | 3 OLTC-1 | 16R (MaxV) | 20 M 100 | x X0 1 7z

DETC-1
DETC-1
DETC-1
DETC-1

OLTC-1 | 16R (Max v~ 20
OLTC-1 | 16R (Max v 20
OLTC-1 | 16R (Max v 20
OLTC-1 | 16R (Max v 20

2M
2M
2M
2M

10.0 X3 X0
100 H1 H3 X1-X2-X3-X1
10.0 H2 H1 X1-X2-X3-X1
100 H3 H2 X1-X2-X3-X1

Custom Test Plan

Setup Results
- HV Winding LV Winding preferred Traces Test
& #  Test Identification . hz\zer Position . h::ze, Position sta;:‘ Z;eq sw;‘;eq, - Red Lead Black Lead ~ Shorted = Grounded . Completed
Shorted Lead DETC-1 3 v OLTC-1 20 v 2M v 100 v v
! DETC-1 ! 3 v OLTC-1 20 v 2M v 10.0 ! v v
[DETC1 | 3 v ot 20 ~ 2M v 100 v v

Figure 28 - Test Plan Setup Fields

Note: In a standard plan, only tap changer positions and frequencies can
be changed from the default values. Once a test has been performed for
a row, its Tap Changer Position values are locked and cannot be changed
in that session.

ollolle
oimlvloiniaiwinE
wiw iwlw
(9 K9 K9 K
22 2
<< Q<< << e
Y << << < << e
N

5. Click the X icon to remove a row, if required.

Results
: Traces Test
ted | Grounded | Completed
: E -4

Figure 29 - Remove Test Plan Row

6. Click Save.
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late ERrESFLED! Results Test Summary Reports © Instrument Preferences Help
el

former New Test Session . Export = Run Test... n Connection Diagram

Figure 30 - Save Test Plan

Creating a Custom Test Plan

If you want to run different tests instead of standard tests or in addition to the standard
tests, or if the apparatus does not have any standard test plan definitions, you can create a
custom test plan. Custom test plans are displayed in the lower section of the screen.

Test Files  Nameplate [RESEZEN Results Test Summary Reports © Instrument Preferences Help

Two-winding Transformer New Test Session Export = Run Test... = Connection Diagram

Test List

Test Plans

= . sStandard Test Plan Templat: v
o 2 Standard Test Plan
(By Session)
Setup Results
HV Winding LV Winding : Preferred Traces Test

G Redlesd Blacklead Shorted  Grounded Com:lete

z
Tap Changer  Position  Tap Changer  Position TestV
[Ha] [Ha

Setup Results
HV Winding LV Winding Preferred Traces Test
#  TestIdentification Redlead  Blacklead Shorted Grounded Complete
& Tap Changer  Position  Tap Changer Position 5"’;‘;"“‘ 5“’[‘;:“" TestV = .

Figure 31 - Custom Test Plan Section

Perform the following steps to create a custom test plan.
1. Click Test Plan in the top menu.
2. Click Test Plans in the left menu.

3. Click the +icon under the Custom Test Plan grid to add a row.

Custom Test Plan

HVW

:  Test Identification - :
E.. : : Tap Changer:

Figure 32 - Add Custom Test Plan
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4. Complete the following test plan fields:

e Test Identification

e Start Freq. [Hz] (Default = 20 Hz, Min=10 Hz)

e Stop Freq. [Hz] (Default = 2 MHz, M5500 Max=25 MHz, Others Max=20 MHz)
e® TestV (Default =10V Peak-Peak into 50 Ohms)

O This column is only configurable when using an M5500 instrument. It must be set
between 2.5 and 10 volts.

Red Lead (Position)
Black Lead (Position)
Shorted (Terminals)
Grounded (Terminals)
Tap Changer Positions

Custom Test Plan

Setup Results

HV Winding LV Winding Preferred Traces Test
#  Test Identification Tap Tap Start Freq, Stop Freq Red Lead Black Lead Shorted = Grounded
Positi Positi . S # Completed
), ehane osition e osition H2] H2] estV
1 Shorted Lead DETC-1 | 3 v OLTC-1 N v 20 v 2M vi 60 v v
2 DETC-1 3 v OLTC-1 N v 20 v 2M v 100
3 DETC-1 3 vii OLTC-1 N 20 v 2M v 100

Figure 33 - Custom Test Plan Fields

5. Click the X icon to remove a row, if required.

i Results

Traces Test

ted - Grounded Completed
=

Figure 34 - Remove Test Plan Row

6. Click Save.
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late ERESYEN Results Test Summary Reports © Instrument Preferences Help

former [ ew restsession | swve | REEEERNV]  cio:e  JRERERR] conneciion iagram

Figure 35 - Save Test Plan

Administration

The Administration menu is used for recording information about the test session. Session-
specific information not contained on the Administration menu can be recorded in the
Notes (By Session) menu, see Notes (By Session).

The instrument information is maintained by SFRA software to track the instrument used to
run the test session. This information cannot be edited.

® Note: Some fields might not be used, depending on the instrument.

@ Test Files  Nameplate [RCSSZEN] Results Test Summary Reports © Instrument Preferences Help

Two-winding Transformer New Test Session

Test List Test Administration SFRA Test Conditions
Test Plans Tester Purchase Order ) ) Bréld Lgngth W:
Verified Ins. Book # Unshielded Cable Leng - bt
Administration Verification Date ~ Date Last Tested ~ Cable Type v
R ~ Last Sheet #
Notes T e e, | SUITOUNAing Condition v
= Work Order Retest Date v z REEY
(By Session) Device Principle v
Travel Time Copies Rated Frequency N He
Duration Sheet# @ Short Circuit g ol
Crew Size " Test Bay Impedance Between W, =~~~
Test Set Model Factory Calibration Date Core Remanence A
Test Set Serial # Factory Recalibration Due Dat Oil Level  <select Oil Level> |
Test Set HV Mode Field Calibration Date

Line Frequency

Firmware Version SFRA Version

| Tap Changer Status

Test Conditions

Weather Y Position  Position
Tap Changer Found Left
Air Temperature oun
Apparatus Temperature * On-line (LTC)
Humidity i1 = De-energized (DETC)

Figure 36 - Instrument Information

Recording Test Session Information

Perform the following steps to record test session information.
1. Click Test Plan in the top menu.

2. Click Administration in the left menu.

3. Complete the fields with a white background. Anything with a gray background is
provided by SFRA software and cannot be edited.

4. Click Save.
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® Instrument Preferences Help

I 1

- SFRA Test Conditions

Figure 37 - Administration - Save

Notes (By Session)

The Notes (By Session) menu allows the user to add notes for the test session. These notes
are used for recording information that was not recorded in the Administration menu.

@ Test Files  Nameplate Results Test Summary Reports © Instrument Preferences Help

Two-winding Transformer
Test List () ciear | Bl save |G print [0 [ cu | % cut |Bacopy |@Paste | A - | [ pagesresk
Test Plans Microsoft Sans Serf ~e5 v B JU|E]szElEElw - 0@
. . 3 ] | ‘ 12 | 1* ] o B o e Bt I L SR ST < T
Administration
~
Notes
(By Session)
Your Notes Here:
v
11 il 15 NUM 00% (=) (+

Figure 38 - Notes (By Session)

Perform the following steps to add a note.

1. Click Test Plan in the top menu.

2. Click Notes (By Session) in the left menu.

3. Record any notes, including graphics into the notes document.
4

Click Save in the notes document toolbar.
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@ Test Files  Nameplate RESSLEN Results

Two-winding Transformer

Test List DClearPn'nt | | o | X cut | B3 Copy | Past

Microsoft Sans Serf -8 ~ B JUI|E|=E ==

Test Plans

Administration

(By Session)
|

Notes ‘

Figure 39 - Notes (By Session) Save

Preferences
The Preferences menu enables users to configure various settings for SFRA software. These

preferences are saved globally.

The Preferences menu contains the following menus:
e Configuration
e Doble Database
e General

Configuration
The Configuration menu allows you to edit SFRA software settings.
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@ Test Files | Nameplate | Test Plan | Results ‘ Test Summary ‘ Reports JENEICIENICN Help
Confi ti
OnfIgUration oot plans Auto Save
Doble Standard Test Plan Template (for new IEEE = Autosave after every test

apparatus files)

Database Autosave folder

Confirm row deletes [c:\Users\kbulens\Documents\Doble Engineering\SFRA\AUto-5a] | ...

General

[ Include Interwinding Tests
Create Reference Test Row

General Settings
Temperature Units | Centigrade e

Filename Basis

Serial Number ~
Ask tester name when creating new file or test session
Automatically detect merge candidates in file browser

[] Testing Allowed in Old Sessions

Plotting

Plot line thickness 2 % Plot background color l:l v
[J Show grid lines on plots Grid lines color l:l v
Apply Interference Cancellation (Smoothing) Live trace color - v

[ pisplay running test on Overlay/Compare panel

[] Return to Test Plan tab after test

Restore File Browser Column Defaults

Figure 40 - Configurations Menu

The following settings can be edited in the Configuration menu:

® Test Plans

o

o

(@)

Standard Test Plan Template (for new apparatus files): This is the default value
that is displayed in the Standard Test Plan panel’s drop-down. This can be
overridden until the user clicks Create Test Plan.

Confirm row deletes

Include Interwinding tests: When toggled, SFRA includes interwinding test lines
when creating a standard test plan.

Create Reference Test Row: Adds a reference test line to the custom test plan.

® General Settings

(0]
(@)

(0]
(@)
(@)

Temperature Units

Filename Basis (This setting also determines the minimum information required
to save a new test file.)

Ask for tester name on new file or test session

Automatically detect merge candidates in file browser

Testing allowed in Old Sessions

e Plotting

(0]

Plot line thickness

o Show grid lines on Plots
o Apply Interference Cancellation (Smoothing)
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o Display running test on Overlay/Compare Panel
= When enabled, past results can be viewed in active sweep view.
O Plot background color
O Grid lines color
O Live trace color
e Auto Save
O Autosave after every test
o Save folder

Note: The autosave file is a backup file. The autosave file is created as a
% backup in case SFRA software is closed without saving. Enabling this
=/ setting generates an autosave file every time you run a test. When you
click Save, the autosave file is deleted.

® [nstrument
O Logarithmic Scaling

= the instrument uses logarithmic spacing of frequencies when calculating
sampling points. If not selected, linear spacing is used.

O Number of Test Points
» The default value for all instruments is 1,045 points.

= For M5400 and other legacy instruments, the maximum number of points sup-
ported is 1,850.

= For the M5500 when using logarithmic scaling, the maximum number of
points supported is 5,000 per decade.

= For the M5500 when using linear scaling, the maximum number of points sup-
ported is 32,000 total.

O Use Tuned Frequency List

= When selected, the instrument uses the fixed frequency points list used by
legacy M5-series instruments.

e M5500 only
O Instrument Filter
= Standard - optimized for fast sweep speed

= Adaptive - optimized for maximum dynamic range across the full sweep at
the cost of reduced sweep speed

= High Pass - optimized for dynamic range in the lower frequencies
= Noise reduction - optimized for reduction of noise around line frequencies
= Noise Reduction with High Pass

O Reverse Sweep
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=  When selected, the M5500 sweeps from high frequency to low frequency

(like legacy M5-series instruments)

The default configuration of the file browser columns can be restored by clicking Restore
File Browser Column Defaults.

Plotting

Plot line thickness 2 =

[] Show grid lines on plots

Apply Interference Cancellation (Smoothing)

Restore File Browser Column Defaults

Plot background color |:| v

Grid lines color |:| v
Live trace color - v

Figure 41 - Restore File Browser Column Defaults

Doble Database

The Doble Database menu allows you to edit your database preferences.

@ Test Files  Nameplate  Test Plan Results Test Summary Reports © Instrument Help

Doble
Database

General

The following settings can be edited in the Doble Database menu:

Doble Database Preferences

URL |https://webdta.doble.com/Dtaweb/DtaWeb.asmx

Authentication URL |https://webdta.doble.com/DtaDAM/DtaDAM.asmx
Username

Company

Figure 42 - Doble Database Menu

o Doble Database Preferences

(0]

(@)
(@)
(@)

URL
Authentication URL
Username
Company
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Note: If your company uses the Doble Customer Authenticator Module,
enter your company name as it appears in the database. The Company

@ field is also useful for a company that has an outside vendor do Doble
tests and wants to view the data in its own database while allowing the
vendor to also view the data in their own database.

General

The General menu allows you to edit the primary settings.

Test Files Nameplate Test Plan Results Test Summary

Reports

© Instrument

Preferences Help

Configuration

Doble

Database When Application Starts

General 4 Show Function Selector

[ Show language selector at startup

Wwhen Last Window Closes

[ Show Function Selector

[] Always Confirm Exit

Default Notes Font Size
Font Size (10 =

Advanced Features

Ratio Analysis

Language

Select Language™

*You must restart SFRA for language change to take effect.

Figure 43 - General Menu

The following settings can be edited in the General menu:

e When Application Starts
o Show Function Selector
o Show language selector at startup
e When Last Window Closes
o Show Function Selector
o Always Confirm Exit
e Default Notes Font Size
o Font Size
e Advanced Features
O Ratio Analysis
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= When selected in SFRA v6 Pro software, the Ratio Analysis feature is enabled
in the Results screen

e Llanguage
O Select Language
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4. Connecting to an Instrument

This chapter describes how to establish communication between the SFRA 6.2.1 software
and the Doble SFRA instrument. It contains the following sections:

INS UM Nt 44
Connecting Via Serial POrt/USB ... 44
Connecting Via Network ... 46
Connecting Via Bluetooth ... 47

Instrument

The Instrument menu is available when a Professional license is activated. The menu shows
the available options for the instrument being tested.

Each time SFRA software is started, it automatically searches for an available instrument. If
no instrument is found, a red circle symbol will appear on the Instrument menu.

® Instrument

Figure 44 - No Instrument Connected

If SFRA software has connected to an instrument, a green check mark appears beside
Instrument in the top menu.

< Instrument

Figure 45 - Instrument Connected

Connecting Via Serial Port/USB

Perform the following steps to connect an instrument via a serial port or USB.

1. Ensure the instrument is connected to your system.

2. Click Instrument in the top menu.

3. Click Available Instruments in the left menu.

4. Select the Search for serial port (R$232/USB) connected instruments check box.
5

. You may optionally toggle the Specific Serial Port check box and select a port from the
drop down.
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SFRA Professional - X

@ Test Files Nameplate  Test Plan Results Test Summary Reports [EERONML Preferences Help

Available Instruments Avadable Instruments
Update Firmware Model Serial Number Firmware Version Factory Channel Status
P Calibration Date
= || M5500 000000000005 REV 01.20.00.32.00 | NotAvailable | COM5 | Ok

[ Search for serial port (RS232/USB) connected instruments Specific serial port

[ Search for network-connected instruments COMS

[ Reset network before starting next search (this will close all existing network connections)

[ Search for Bluetooth connected instruments (M5500 only)

Search For Verify Connection

Simulate Instrument
@ No O Yes

Figure 46 - Search For a Specific Serial Port

6. (Optional) To save search time, uncheck the other search option check boxes.
7. Click Search For.

The Searching for instruments message will appear in the window.

@ Test Files  Nameplate  Test Plan Results Test Summary CELLIS SN © Instrument Preferences Help

Available Instruments T T e —

Factory

: Calibration Date s Status

Update Firmware Model Serial Number - Firmware Version

Searching for instruments...
Testing: M5500_ENG_00S
Search for serial port (RS232/USB) connected instruments = [J Specific serial port [cows ]
[ Search for network-connected instruments
[J Reset network before starting next search (this will close all existing network connections)

[J search for Bluetooth connected instruments (M5500 only)

Search For Verify Connection

Simulate Instrument
® No O Yes

Figure 47 - Searching for Instruments via Serial Port

Once the instrument is found, the instrument name and details will appear in the
Available Instruments grid at the top of the page.
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Test Files Nameplate  Test Plan Results Test Summary Reports Preferences Help

|Availab\e Instruments Available Instruments
Update Firmware Model Serial Number Firmware Version ey Channel Status
p Calibration Date
- M5400 PPCAREVE, V2.0 BUILD 368, ANARE  Not Available COM4 Ok

Figure 48 - Available Instruments Grid

Connecting Via Network

Perform the following steps to connect an instrument via a network.

1. Click Instrument in the top menu.

2. Click Available Instruments in the left menu.

3. Select the Search for network connected instruments check box.

4. (Optional) To save search time, uncheck the other search option check boxes.
5. Click Search For.

The Searching for instruments message will appear in the window.

network connected instruments might list two IP addresses - either one

® Note: In most cases only a single instrument will be discovered. Some
will work.

@ Test Files Nameplate  Test Plan Results Test Summary Reports Preferences

Help

Available Instruments Available Instruments

dasiid Channel Status

Update Firmware Model : Serial Number Firmware Version Calibration Date

Searching for instruments...
Testing: M5500_ENG_Q05

[ Search for serial port (RS232/USB) connected instruments ;| [ Specific serial port [COM5 |
coM3

M Search for network-connected instruments COMS

[ Reset network before starting next search (this will close all existing network connections)

[ Search for Bluetooth connected instruments (M5500 only)

Search For Verify Connection

Simulate Instrument
® No O Yes

Figure 49 - Searching for Instruments via Network
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Connecting Via Bluetooth

Perform the following steps to connect an instrument via Bluetooth.

® Note: Bluetooth connectivity is only available for M5500 instruments.

1. Onyour system:
a. Go to your controller PC system's Settings and turn on Bluetooth.
b. Select the option to add a Bluetooth device.
c. Select the M5500 instrument to connect.
2. On SFRA software:
a. Click Instrument in the top menu.

b. Click Available Instruments in the left menu.

c. Select the Search for Bluetooth connected instruments (M5500 only) check box.

d. (Optional) To save search time, uncheck the other search option check boxes.

e. Click Search For.

The Searching for instruments message will appear in the window.

@ Test Files Nameplate Test Plan Results Test Summary Reports Preferences Help

Available Instruments Available Instruments

FRLIRY Channel Status

Model Serial Number Firmware Version Calibration Date

Update Firmware

Searching for instruments...
Testing: MS500_ENG_005
L] Search for serial port (RS232/USB) connected instruments Specific serial port
com3
[ Search for network-connected instruments COMS

[ Reset network before starting next search (this will close all existing network connections)

M Search for Bluetooth connected instruments (M5500 only)

Search For Verify Connection

Simulate Instrument
®No O Yes

Figure 50 - Searching for Instruments via Bluetooth
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5. Running a Test

This chapter describes how to run a test. It contains the following sections:

Running a Test from a Test Plan
Running a Simulated Test

Running a Test from a Test Plan

are in a current test session. An attempt to run a test in a session created

@ Note: The following procedure assumes you have an open test file and
more than 24 hours ago will result in a prompt to create a new session.

Perform the following steps to run a test.
1. Click Test Plan in the top menu.
2. Click Test Plans in the left menu.

3. Select a test from the test plan and click Run Test.

Test Files  Nameplate Results Test Summary Reports S5 Instrument Preferences Help

Test List

Test Plans

A Standard Test Plan cannot be created until you specify the Configuration on the Nameplate panel.

Administration

Not
(s(:, ::ssion) Standard Test Plan

Setup Results

HV Winding LV Winding Preferred Traces Test

= Redlead Blacklead  Shorted Grounded Complete
TapChanger  Position  Tap Changer  Position 5'”(';;"' 5“’[‘:{;’“ TestV # :

Custom Test Plan

Setup Results
HV Winding LV Winding Preferred Traces Test
#  Testidentification Start Feq R Redlead Blacklead Shorted  Grounded Complete
3 . S
1 HI-H2 DETC-1 3 [v owc N M 20 [V M 100 - Bl

- I = |

Figure 51 - Run Test

@ Note: You can only run tests in the most recent test session.
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Note: Ensure you are in a new test session. For more information, refer
to Test Plan.

4. After the test is completed, select whether to save or discard the test results.

- Progress
Save Test Results Discard Test Results
1032 of 1032: Frequency: 1975096.034, Magnitude: -18.091

Figure 52 - Save or Discard Results

5. If you click Save Test Results, enter the following test conditions:

e Weather

Air Temperature
Apparatus Temperature
Humidity

Oil Level

@ Note: You will only be asked for these fields once per test session.

6. Provide the values for the fields if they are available.

Note: If the values are not readily available, they can be left blank and
filled out under the Test Plan/Administration menu.

@ If you fill in all of the fields, you won't be prompted again during that
session. But if you leave any or all of the fields blank, you'll be prompted
every time you run a test.

The Results menu is displayed.
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@ Test Files  Nameplate  Test Plan Test Summary Reports O Instrument Preferences Help

Two-winding Transformer New Test Session Export b

&% W Q @ h b DReadouts By - [ | D 4[4 Legend

Results

Plot
Overlay, g Magnitude (dB)
Compare Phasa ()

O Impedance

Correlation O Magitude (ratio)
Rl Show al traces g

Hide al traces 3
Leakage B
Channel
Analysis

Tabulation...

Plot Traces Y B Showonly latesttestruns ¥ Apply Interference Cancellation
# | TestPlan| Testldentification | 1P ;:‘;)“9“ Tap (cl'“;)"g“ ?::T [s:: F:; f'::: Shorted | Grounded | TestDate | Plot c’:f:r
1 Custom C-B Open LV DETC-1:3 OLTC-:N 20 2M N - - - 2017/Apr/1... %] [ ] v
2 Custom X1-HOXO0 DETC-1:3 1 OLTC-::N 20 2M - - - - 20‘7/Ap1/‘...7 v
3 Ccustom Yi-v2 DETC-13 |  OLTC-IN 20 2M - . - - 201701 & | m |
4 Custom = H1-HOXO Short [X1-... DETC-1:3 I OLTC-:N 20 2M - - - - 2017/Apr/1 %] - v
5 | Custom | HI-HOXO Short [Y1-.., DETC-3 |  OLTC-IN 20 2™ . . . . 2017/8pr/1...| v
6 Custom C-B Open LV round.. DETC-1:3 OLTC-:N 20 2M N - N - 2017/Apr/1.. %] v
7 Custom C-B Short LV DETC-1:3 I OLTC-:N 20 2M - - - - 2017/Apr/1 %] v
8 | Custom c-80pen2 DETC-13 |  OLTC-IN 20 2m . . . . 2017/Apr/1...| 1 v
9 Custom C-8 Open 2 DETC-1:3 OLTC-:N 20 2M N - - - 2017/Apr/1... %] - v
10 Custom C-8 Open 2 DETC-1:3 I OLTC-:N 20 2M - - - - 2017/Apr/1 = - v
1| Custom C-8 Open LV DETC-13 |  OLTC-IN 20 2m . . . . 2017/pr/1... & | m v v

Figure 53 - Results - Example

7. Return to step 2 and continue running tests until you have saved at least one good test
for each line in the test plan.

Running a Simulated Test

The simulator mode allows you to demonstrate what it looks like to run a sweep when you
have no SFRA instrument or test specimen available.

Note: An open test file with at least one test plan row is all that is
required to simulate a test.

The following procedure uses an existing test file to simulate an instrument. It's also
possible to do this by creating a new test file and adding a single row to the custom test
plan.

Perform the following steps to simulate an instrument and run a simulated test.
1. Click Test Files in the top menu.

2. Select a test file then click Open Test File.
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I3 Nameplate  Test Plan Results Test Summary Reports © Instrument Preferences Help

Open existing test plans and test results m Merge... Reports... Save to Doble Database =R ET

Browse
o o =
Apparatus Root Folder: |§J C\Users\mdelong\Documents\Doble Engineering\SFRA\data
Files ¥ Include subfolders v Refresh
Recently
Opened Files [oaca =11 a File Location Apparatus Serial Number Spedal ID CCT Designati ~
B it 2017-03-18 22.34.52 John.viraTest % Twa-winding Transformer * * )
Doble [ oL - A _ _ . .
DEIELEL I Epoecy A =

[ MeggerFRAX Two-winding Transformer
(23 OmicronCsv
(3 OmicronFRA

TWG-WInaIng Transt

[ OmicronTFRA 2017-03-21 20.53.46 Dong Nai.vfraTest * Two-winding Transformer * * *

=3 ppL-cORP 2017-03-22 20.26.54 SPCETC - Copy.viraTest * Two-winding Transformer " x *

;‘ :’;‘;g;: 1| 2017-03-22 20.26.54 SPCETC viraTest * Two-winding Transformer * . *

[ VanguardXmL 2017-03-22 20.26.54 SPCETC.xml x Two-winding Transformer * 2 *

53 XFRACIGRE ‘ 2017-03-27 21.10.25 SGB Phase Test .vfraTe.. * Two-winding Transformer B L %
2017-04-13 08.52.07 Shop transformer.vfra.. * Two-winding Transformer * * *
2017-04-14 15.20.10 Shop transformer #2.v... * Two-winding Transformer 466454 £ x
2017-04-15 08.12.20 Test for John #1 vfraTe... * Two-winding Transformer * * *
2017-04-15 15.01.42 High Freq Test.vfraTest * Two-winding Transformer ¥ i *
2017-07-20 15.51.49_Jeff Tests.vfraTest ¥ Two-winding Transformer ol % ¥
2017-11-15 09.15.15 SN 270010 ATP1.vfraT... * Two-winding Transformer x < *
2017-11-16 07.38.14 SN 270012 ATP1.vfraT... * Two-winding Transformer F 2 £ v

Uncheck All o =
Show SFRA 6 Test Files (4 SFRA Legacy Files [ Other File Types
*sf *sfa ®csv *xmi *xcra % *ra *frax *ptm *vfraTest *.dbefra

Figure 54 - Open Test File

3. Click Instrument in the top menu, select Yes under Simulate Instrument.

Test Files  Nameplate  Test Plan Results  Test Summary Reports

Preferences Help

Two-winding Transformer

Available Instruments Available Instruments

Fact

ory
Calibration Date | Channel | Status

Update Firmware Model Serial Number Firmware Version

No instruments identified

[ search for serial port (RS232/USB) connected instruments [J Specific serial port
[J Search for network-connected instruments
[ Reset network before starting next search (this will close all existing network connections)

4 Search for Bluetooth connected instruments (M5500 only)

or Verify Connection

Simulate Instrument
ONo @ Yes

Figure 55 - Simulate Instrument

4. Click Test Plan in the top menu and click Test Plans in the left menu.
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5. Click New Test Session, fill in the Tester field, then click Yes.

Preferences Help

] ciose  JLTRERR] comneciion Diagram |

Two-winding Transformer

Test List

Test Plans A Standard Test Plan cannot be created until you specify the Configuration on the Nameplate panel.

Administration

Notes
(By Session) Standard Test Plan
Setup Results
HV Winding LV Winding Preferred Traces Test
= Redlead Blacklead Shorted  Grounded Complete
Tap Changer  Position  Tap Changer  Position S"[’:;]"“ s“[":é]"“ TestV = :
Create a new Test Session?
Results
HV Winding LV Winding 'y Traces
Test Identification Red Lead Blacklead  Shorted  Grounded Com lete
Tap Changer  Position  Tap Changer  Position P el 2 :
@, 2 M

1 C-B Open LV DETC-1 3 OoLTC-1 N 20 et vl 100 1 g X

2 X1-HOX0 DETC-1 3 oLTc-1 N 20 |v v 100 & = 1 ¥ X

3 Y1-v2 DETC-1 3 OLTC-1 N 20 o v 100 » & il ® 1 o x

4 H1-HOXO Short [X1-H0X0] DETC-1 3 OoLTC-1 N 20 b vl 100 > 1 v X

Figure 56 - Create New Session

6. Select a row and click Run Test.

Test Files  Nameplate RESSZEN Results Test Summary Reports 5 Instrument Preferences Help

Two-winding Transformer New Test Session m Close
Test List

Test Plans

Connection Di

A Standard Test Plan cannot be created until you specify the Configuration on the Nameplate panel.

Administration

Notes
(By Session) Standard Test Plan
ession,
4 Setup Results
HV Winding LV Winding Preferred Traces  Test
* Redlead Blacklead  Shorted ~ Grounded Complete
Tap Changer  Position  Tap Changer  Position s"{’:;]"“ s’"&;“‘ TestV + 9

Custom Test Plan

Setup Results
HV Winding LV Winding Preferred Traces. Test
2 Testidentificati ? Redlesd Blacklead Shorted ~ Grounded Complet
entification S ac roun _ plete
20 [¥ Flw | - - B - = B I

Figure 57 - Run Test

The simulator begins the test.

7. After the test completes, click Save Test Results or Discard Test Results.
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Test Files Nameplate  Test Plan Test Summary  Reports S Instrument Preferences Help
Two T v New Test Session save L4  EBport [4  Cclose
Readouts |Bp - [ Legend

Results

[ ETA
Compare

Correlation
Analysis Show al traces
Hide 3l traces

Leakage Progress v
Channel .
Analysis ;

Save Test Results Discard Test Results

1032 of 1032: Frequency: 1975096.034, Magnitude: -18.091
T

\
\ // W I /
v
{

&
Magritude &5
]

8

~~
-

1 t T
Tabulation... ey )

Figure 58 - Test Complete

scale. If needed, right-click the X axis to change the scale from the

@ Note: Simulated test results are best viewed on a logarithmic frequency
default (linear) to logarithmic.
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6. Analyzing Test Results

This chapter describes the methods for analyzing the test results. It includes the following
sections.

RESUIYS 54
RESUIES 54
OVerlay, ComMPare .. 60
Correlation ANalysis ... oo 67
Leakage Channel Analysis .. ... 72
RAtIO ANl SIS 75

TeSt SUMMIANY 77

Results

The Results menu contains the following menus:

Results

Overlay, Compare
Correlation Analysis
Leakage Channel Analysis
Ratio Analysis

Results

The Results menu shows traces of the test results. The grid in the lower panel combines all
test rows from the Standard Test and Custom Test plan grids. The Test Plan cell identifies
the origin.
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[sla] Test Files

Nameplate Help ‘ |

Test Plan Test Summary

Reports ‘ Preferences

& B3 D Readouts - 3 Legend
Results o R QR | g Readouts By -l S @ [ [4 Legen
7
Tty @ Magnitude (dB) od
Compare O phace () 5
= O Impedance
10-|
Correlation O Magnitude (ratio) -l
Analysis Show all traces . -2
Hide all traces 5 2
3 20|
H 354
]
5
Ratio Analysis 50+
55|
=
n A" sh sM oM M 1 16 oM oM M =0
Tabulation... e
Plot Traces i | B Show only latest test runs Apply Interference Cancellation
# | TestPlan| Testldentification | St Stop | respy | Red || Black |l g ted | Grounded | TestDate | Plot | 1ot
[Hz] [Hz] Lead | Lead Color
1 Custom V6.1.2 1850Pts. 20 25M 100 2022/Mar/ ... L] v X
Show all traces _ Hide al traces

Figure 59 - Results Menu

Plot Traces

Note: The vertical cursor lines in the plot are not constrained to exact
test point frequencies, so the X and Y readouts may not exactly match

@ the test points captured in a Tabulation Table. The values that display are
based on interpolating both the x and y readouts using neighboring
points.

You can select one of the following options to change how results are displayed.
e Magnitude (dB)

The Magnitude chart displays magnitude in dB versus frequency. This is the default
display mode.

e Phase (°)

The Phase chart displays phase angle versus frequency. Phase is rarely used but can
be useful when looking at whether a measurement is more inductive or more
capacitive.

e Impedance

The Impedance chart displays impedance (Z ohms) versus frequency using the
magnitude and phase results for calculation.

e Magnitude (ratio)

The Ratio chart plots magnitude ratio, Vin/Vout versus frequency. This is used to
determine if there is a discrepancy between two windings and determine which
winding has an error. The magnitude ratio determines the deviation and the
direction of the traces.
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Plot
(® Magnitude (dB)
() Phase (%)
O Impedance
(O Magnitude (ratio)

Show all traces
Hide all traces

Figure 60 - Results Plot Options

Click the enlarge icon at the top-right of the chart to view the chart full screen. Click the
same icon to return to normal screen.

"|/
I

Figure 61 - Enlarge Chart

When some or all traces are hidden, you can select Show all traces to display all traces in
the list, or you can click Hide all traces to remove all traces from the chart display.

| &

Plot
(® Magnitude (dB)
() Phase (%)
(O Impedance
(O Magnitude (ratio)

Show all traces d8
Hide all traces

Figure 62 - Show All Traces/Hide All Traces

You can click Tabulation to view the raw data of the trace results in a separate window.
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-

)
Show all traces d8 2
Hide all traces 5‘

Tabulation...

Figure 63 - Tabulation

The following options can be used to change the display of the results in the chart.

® Inthe Plot Traces grid:
o Uncheck the check box in the Plot column to remove a result from the chart.
o Select a color for the result in the Plot Color column.
O Select a test row to make the corresponding trace bold in the chart.

Plot Traces 3 B Showonly latesttestruns ¥  Apply Interference Cancellation
P Tap Changer Tap Changer Start Stop Red Black .| Plot
# | TestPlan| Test |dentification HV w [Hz) [Hz] Lead Lead Shorted Grounded Test Date | Plot Color
1 | Custom | H2-HOX02017-05-.. DETC-13 oTc-tN | 20 2M H2 | HOXD  Y1-v2-.. none | 2017May.. [] . v
2 | Custom | X3-HOX0_2017-05-.. |  DETC-1:3 OLTC-IN | 20 2M X3 | HOX0 none none 2017May/... [ . v
3 | Custom ¥1-¥2_2017-05-... | DETC-1:3 OLTC-1:N i 20 2M Yi | y2 none none 1 2017/May/... O T
4 | Custom | Y2-Y32017-05-. |  DETC-13 OLTC-tN | 20 2M vz ooy none none | 2017/May/.. [ v
5 | Custom : H2-HOX0_2017-05-... | DETC-1:3 OLTC-1:N i 20 2M H2 | HOX0 | X1-X2-X.. none i 2017/May/... O v
6 | Custom = X1-HOX0_2017-05-..  DETC-13 oTc-tN | 20 2M X1 | HOXO | ¥1v2-Y.. none  2017May.. [ I~
7 | Custom | Y3-¥1.2017-05-.. |  DETC-1:3 OLTC-N | 20 2M 3 9w none none 2017/May/.. [ . v
Figure 64 - Results Options
Results Toolbar
The toolbar contains options for viewing and saving the chart.

Al |

o

FlReadouts | By ~-| [ 1 S | @ (& ] Legend

Figure 65 - Results Toolbar with Callouts

The following list defines the options in the toolbar that are shown in the above figure:

1. Reset zoom: zooms out but only displays the traces you've selected
2. Zoom in: zooms in on the chart
3. Zoom out: zooms out on the chart
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8.
9.

Show Data Cursors: displays data cursors that can be moved to tell you the specific
values at various points. You can add multiple cursors.

Move Cursors into view: allows you to see the cursors

Readouts: displays the values for the cursor for each trace. This dialog box opens
automatically when you click Readouts.

Copy icon to copy the chart to the clipboard.
Save to save the chart as a .png file.
Print to print the chart.

10. Setup Page for Printing to set the Print settings.
11. Print preview to preview the chart.
12. Legend to view the legend for the plot in a pop-up window. You can move this to dif-

ferent a different monitor.

Cursor Options

Click Readouts or the Show Data Cursors icon to open the Cursor Values window.

3 Cursors w bl . "
£2: X1-HOXD [*] - 3/22/2017 4:1...F 23299 19.177
#4: H1-HOX0 Short [X1-HOX0] [*... -23.084 -19.951
B =5: H1-HOXO Short [Y1-¥2] [*] -... -18.301 -14.223
Bis6: B Qpen LV round on Again... -21.309 -17.476
B #7: C-B Short LV [*] - 3/22/2017... -21.001 21323
#8: C-B Open 2 [*] - 3/22/2017... -21.306 -17.383
#0: C-B Open 2 [*] - 3/22/2017... -21.583 -20.051
B =10: C-B Open 2 [*] - 3/22/2017... -22.406 -20.44
B #11: C-B Open LV [*] - 3/22/201... -22.485 -18.748
| M £17: C-B Open LV [*] - 3/22/201... -22,649 -17.388
[Hz] [Hz 500015.25 1000010.5 ~

Show Delta Valves

Figure 66 - Cursor Values

In the Cursor Values window, click the drop-down next to a cursor color to view additional
options.
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B #2: x1-HOXO [#] - 3/22/2017 4:1... el G I e)
#4: H1-HOX0 Short [X1-HOX0] [*...
B =5 H1-HOXO Short [Y1-2] [*] -...
B =6: C-B Open LY round on Again... Remove Cursor

B #7: C-B short LV [*] - 3/22/2017... Move Cursor into View
#8: C-B Open 2 [¥] - 3/22/2017...
#9: C-B Open 2 [*] - 3/22/2017...
M: =10: C-B Open 2 [*¥] - 3/22/2017...

Add Cursor [After)

Scroll View to Show This Cursor

Snap Cursor to..

Mi=11: C-B Open LV [*] - 3/22/201... Change Cursor Color...
#12: C-B Open LV [*] - 3/22/201... By 17358
[Hz] [Hz 500015.25 1000010.5

Show Delfa Valies

Figure 67 - Cursor Options

The following options are available:

o Select Add Cursor (Before) to add a new cursor before the existing cursor.
o Select Add Cursor (After) to add a new cursor after the existing cursor.

o Select Remove Cursor to delete it.
o

Select Move Cursor into View to move the cursor into the plot. From there, you
can click and drag it to where you want.

Select Scroll View to Show This Cursor to move the view horizontally to see the
cursor. This does not change the zoom level.

o Select Snap Cursor to select a place to move the cursor to move the cursor to
defined places. You can move the cursor to the Zero Crossing, Threshold,
Transition, Next Minimum, and Next Maximum.

o Select Change Cursor Color to edit the cursor color.

o]

Save, Export Test Results

Test results can be saved using the Save and Export buttons at the top-right of the Results
window.

Figure 68 - Save, Export
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Saving test results creates a .sfrx file for the entire test file; you can name the file and
choose a save location on your PC.

Test results can be exported to the following formats:

e (CSV

e |EC

e CIGRE

e sfrafile readable by SFRA 5 software.

To export test results, select a row in the Plot Traces grid, then use the Export control and
select the desired format.

All export formats can export either a select group of traces or all traces in a file.

the fundamental sweep data will be viewable in SFRA v6 software, some

@ Note: SFRA v5 does not support all fields that exist in SFRA v6, so while
information specific to version 6 can be lost during the export.

The export function turns all selected test results contained in the SFRA v6 test file (all
results in all test sessions) into individual .sfrx files

exported from SFRA v6 that contains more than the default number of

® Note: Due to limitations of the SFRA v5 software, any test result
points will not be completely displayed when opened in SFRA v5.

Overlay, Compare

The Overlay, Compare menu contains a chart that has the same abilities as the Results
menu and provides additional features. Like the Results menu, it is initially populated with
the standard test plan and custom test plan test results.
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Test Files = Mameplate | Test Plan m Test Summary | Reports  Preferences | Help

O T

AR F M Whedows Ra-3 S QD agedt

1

Correlation
Analysis

[ !

"
Shom al traces

Leakage %

Channel

Analysis 3

- - .

Ratio Analysis

» I

-

™

[
Mot

| maset e ki — | . = TepChanger | TapChangsr | Swant stop Red | Biack | | | Prot
2 | risl momber)| L5Hton | Filename | Session Date | Test Plan | Test Identification e FE e e | TV | S| Leeg | Shorted | Grownded | TestDate | Mot | ol
SN_IW-3P DD ;‘r‘_; This Apparsts | 2010/Ien25.. | Compare H1HE DETC-13 CATC-1:16R DA 100 M 10.0 Wl ] FLITTTEY S | LR ==
. B Loc W = .
2 | sNawampD | ol | T Apparsths | 2019JMV25. | Compare | HIH3X1-X23 DETC-13 | OUTC-RIGR DA | 20 M wo | oWl =] e
3 | snawampo | 2SR | o apparss | 20190mn25.. | Compare | M3 MLX1-%2K3 DECI | OLTC-LI6R A 20 M wo | oW W | X ez B .

Show alltraces _ fade al traces

Figure 69 - Overlay, Compare Menu

On this menu, you can retrieve traces from a different file or test session and compare
them to traces from the current session.

Perform the following steps to make this comparison:

1. Click Retrieve Traces to open the Retrieve Traces window.

O Impedance
(O Magnitude (ratio)

Show all traces
Hide all traces

o
o
Magnitude ,dB

Retrieve Traces

Tabulation...

Figure 70 - Retrieve Traces

2. Select the traces to compare. You can select all traces in a given session by clicking the
check box next to a session name, or expand a session with the [+] button to select
traces individually.
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H!EH!!!!EEE!HHHHE
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3. Click OK.

.’usm
| Session 1. Format: SFRAG >= 6.
ﬁ Session 2. Format: SFRAE >> 6.
|| Session 3. Format: SFRAG >> 6.
| Session 4. Format: SFRAG >> 6.1
| Session 5. Format: SFRAG >> 6.
| Session 6. Format: SFRAG > 6.
| Session 7. Format: SFRAG > 6.
| Session 8. Format: SFRAG >> 6.
| Session 9. Format: SF
| Session 10. F =3 61 1.0016
' . ormat SFRAG >>6.1.1.0016
sion 12. Format: SFRAG >>6.1.1.0016
| Session 13. Format: SFRAG >> 6.1.1.0016
| Session 14. Format: SFRAG >> 6.1.1.0016
| Session 15. Format: SFRAG >>6.1.1.0016

| Session 16. Format: SFRA6>>6110006, . _ . . . ... . . . . ]

Filename '

1.1.0016
1.1.0016

1.1.0016
seoas

P

Session checkbox selects all traces
in the session during "Retrieve
Traces" operations

P S S P PR S PPIR T

Figure 71 - Select Traces

The trace is displayed in the plot and the top of the Plot Traces grid.

4. (Optional) To remove the retrieved trace, click the delete icon. You may also delete

multiple traces
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Plot Traces

Note: The vertical cursor lines in the plot are not constrained to exact
=, test point frequencies, so the X and Y readouts may not exactly match
l the test points captured in a Tabulation Table. The values that display are
“ based on interpolating both the x and y readouts using neighboring
points.

You can select one of the following options to change how results are displayed.
e Magnitude (dB)
The Magnitude chart displays magnitude in dB versus frequency. This is the default
display mode.
e Phase (°)

The Phase chart displays phase angle versus frequency. Phase is rarely used but can
be useful when looking at whether a measurement is more inductive or more
capacitive.

e Impedance

The Impedance chart displays impedance (Z ohms) versus frequency using the
magnitude and phase results for calculation.

e Magnitude (ratio)

The Ratio chart plots magnitude ratio, Vin/Vout versus frequency. This is used to
determine if there is a discrepancy between two windings and determines which
winding has an error. The magnitude ratio determines the deviation and the
direction of the traces.

Plot
(® Magnitude (dB)
() Phase (")
(O Impedance
(O Magnitude (ratio)

Show all traces
Hide all traces

Figure 73 - Overlay, Compare Plot Options

Click the enlarge icon at the top-right of the chart to view the chart full screen. Click the
same icon to return to normal screen.
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_.| =
I
Figure 74 - Enlarge Chart

When some or all traces are hidden, you can select Show all traces to display all traces in
the list, or you can click Hide all traces to remove all traces from the chart display.

| &

Plot
(®) Magnitude (dB)
() Phase (%)
(O Impedance
(O Magnitude (ratio)

Show all traces d8
Hide all traces

Figure 75 - Show All Traces/Hide All Traces

Click Tabulation to view the raw data of the trace results in a separate window.

O Impedance
(O Magnitude (ratio)

Show all traces
Hide all traces

o
m
Magnitude ,dB

Retrieve Traces

Tabulation...

L —— Session | _ _ ..

Figure 76 - Tabulation

The following options can be used to change the display of the results in the chart.

e Inthe Plot Traces grid:
o Uncheck the check box in the Plot column to remove a result from the chart.
O Select a color for the result in the Plot Color column.
o Select a test row to make the corresponding trace bold in the chart.
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B show onlylatesttestruns % Apply Interference Cancellation

Asset - - = e Tap Changer Tap Changer Start Stop Red Black Plot
# | (serial numben)| Lotion Filename Session Date | Test Plan | Test Identification HD w Hzl [Hz) TestV | "4 | Leag | Shorted | Grounded | TestDate | Plot | o\
Loc 2W- i
3Ph DD

1 | SN_2W-3Ph_DD This Apparatus | 2019/Jan/25... ' Compare H1_H3 DETC-1:3 OLTC-1:16R (M... 100 2M ¢ 100 H1 H3 2019/Jan/2... %]

2 | SN_2W-3ph DD L;‘HZD"; This Apparatus | 2019/Jan/25.. Compare | H1_H3 X1-X2-X3 DETC-1:3 | OLTC-1:16R (M..| 20 2m 100 | HI H3 | X1-X2X3 2019an/2... @ -

Loc2w-

3 SN_2w-3Ph DD 3Ph.0D

This Apparatus = 2019/Jan/25... | Compare H3_H2 X1-X2-X3 DETC-1:3 OLTC-1:16R (M... 20 2M 100 H3 H2 X1-X2-X3 2019/Jan/2... %]

Figure 77 - Results Options
Overlay, Compare Toolbar
The toolbar contains options for viewing and saving the chart.
1 2 3 4 5 5] 7 a8 9 10, 11 12
W@ | S| @ | | ElReadouts | Bay~| | S | @ | & | £ Legend

Figure 78 - Overlay, Compare Toolbar with Callouts

The following list defines the options in the toolbar that are shown in the above figure:

1. Reset zoom: zooms out but only displays the traces you've selected
2. Zoom in: zooms in on the chart

3. Zoom out: zooms out on the chart
4

Show Data Cursors: displays data cursors that can be moved to tell you the specific
values at various points. You can add multiple cursors.

Move Cursors into view: allows you to see the cursors

6. Readouts: displays the values for the cursor for each trace. This dialog box opens
automatically when you click Readouts.

7. Copy icon to copy the chart to the clipboard.

8. Save to save the chart as a .png file.

9. Print to print the chart.

10. Setup Page for Printing to set the Print settings.
11. Print preview to preview the chart.

12. Legend to view the legend for the plot in a pop-up window. You can move this to dif-
ferent a different monitor.

Cursor Options

Click Readouts or the Show Data Cursors icon to open the Cursor Values window.
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oo X

E Cursors : it : [wv | _"
| M #2: X1-HOXD [*] - 3/22/2017 4:1... 23,299 19.177
|| #4: HL-HOXO Short [XL-HOX0] [*... -23.084 -19.951
| M #5: H1-HOXO Short [Y1-¥2] [*] - .. -13.301 -14.223
[ Bis6: B Qpen LV round on Again... -21309 -17.476
| M #7: C-B Short LV [¥] - 3/22/2017... -21.001 21323
|} #8: C-B Open 2 [*] - 3/22/2017... -21.306 -17.383
(B! 29: C-B Open 2 [¥] - 3/22/2017... -21.583 -20.051
'MW £10: C-B Open 2 [*] - 3/22/2017... -22.406 -20.44
' M #11: C-B Open LV [*] - 3/22/201... -22.485 -18.748
| #12: C-B Open LV [*] - 3/22/201... -22.649 -17.388

[Hz] [Hz:  500015.25 1000010.5 N

| Show Delta Valies

Figure 79 - Cursor Values
In the Cursor Values window, click the drop-down next to a cursor color to view additional
options.
|

v ~| H
Add Cursor (Before)

Cursors

B 2: X1-HOXO0 [*] - 3/22/2017 4:1...
#4: H1-HIX0 Short [X1-HOXO] [*...
#5: H1-HOX0 Short [Y1-¥2] [*¥] -...
#6: C-B Open LV round on Again...

Add Cursor (After)

Rermowve Cursor

£7: C-B Short LV [*] - 3/22/2017...

#8: C-B Open 2 [*] - 3/22/2017...

#9: C-B Open 2 [*] - 3/22/2017...

Maowve Cursor into View

Scroll View to Show This Cursor

B =10: C-B Open 2 [*] - 3/22/2017... SRR
B: #11: C-B Open LV [*] - 3/22/201... Change Cursor Color...
#12: C-B Open LV [*] - 3/22/201... B lE —17.398
[Hz] [Hz 500015.25 1000010.5

Show Delta Vales

Figure 80 - Cursor Options

The following options are available:

o Select Add Cursor (Before) to add a new cursor before the existing cursor.
o Select Add Cursor (After) to add a new cursor after the existing cursor.
o Select Remove Cursor to delete it.
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o Select Move Cursor into View to move the cursor into the plot. From there, you
can click and drag it to where you want.

o Select Scroll View to Show This Cursor to move the view horizontally to see the
cursor. This does not change the zoom level.

o Select Snap Cursor to select a place to move the cursor to move the cursor to
defined places. You can move the cursor to the Zero Crossing, Threshold,
Transition, Next Minimum, and Next Maximum.

o Select Change Cursor Color to edit the cursor color.

Correlation Analysis

The Correlation Analysis menu enables you to compare two test traces and determine how
similar they are.

The upper plot displays Magnitude (dB) versus Frequency (Hz). You can drag the vertical
band markers and see their values reflected in the Correlation Values grid in the Analysis
Details window.

@ Test Files  Nameplate  Test Plan m Test Summary  Reports S Instrument Preferences  Help

Two-winding Transformer New Test Session Save N~

Results

Overlay,
Compare

Correlation
Analysis

Leakage
Channel

—Pwﬂ T

R e

Wy

iy

Figure 81 - Magnitude (dB) versus Frequency (Hz)

The lower plot displays Difference (dB) versus Frequency (Hz). The chart compares the
magnitude values of the two traces at each frequency point and calculates the difference.
Differences below the Marginal threshold display in green. Differences between the
Marginal and Out of Range threshold display in yellow. Differences above the Out of Range
threshold display in red.
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Test Files  Nameplate  Test Plan Test Summary Reports S Instrument Preferences Help
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Figure 82 - Difference (dB) versus Frequency (Hz)

The Analysis Details window shows the correlation between the selected test rows across

various frequency bands.
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I8 Analysis Details X
Correlation Values
Band (H) i
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0.9996
1,000
09999
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100,000
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1,000,000 ’ -
Correlation Limits
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High 0.99
Difference Thresholds in dB
Marginal 2.00
Out of Range 5.00
Analyze Traces (Select 2 traces) L

B Show only latest test runs
1| H1X12017/May/11 09:39:16 AM | 4 |
2 H2 X2 2017/May/11 09:43:54 AM | (4] |
3 | H3 X3 2017/May/11 09:48:25 AM

4 | X1 HOX0 2017/May/11 09:53:29..

5 | X2 HOXO 2017/May/11 09:58:44...

6 | X3 HOXD 2017/May/11 10:02:04... |

7 Y1Y22017/May/11 10:10:33 AM
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Figure 83 - Analysis Details Window
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In general, SFRA software data is evaluated by the user. The user should decide whether the
deviation of the trace being evaluated from the benchmark trace is acceptable. If points on
the trace fall outside the defined limits, SFRA software notifies the user.

Compare Two Traces
Perform the following steps to compare two traces.

1. Click Correlation Analysis in the left menu. The Analysis Details window opens.

2. Select two traces from the Analyze Traces grid.

I Analysis Details *

Correlation Values

Band Boundaries (Hz) Correlation

100
0.99%6
1.000

=

0.9999
10,000
1.0000

o

1.0000

0,000

0

=1

5

0.9999

1,000,000

Low 0.95
High 0.98
Difference Thresholds in dB
Marginal 2.00
Out of Range 5.00

Analyze Traces (Select 2 traces)
H1 X1 2017/May/11 09:3%:16 AM
H2 X2 2017/May/11 09:43:54 AM

A%

00

lOoooonoil

X1 HOXO 2017/May/11 09:53:29.
X2 HOX0 2017/May/11 09:58:44...
X3 HOXO0 2017/May/11 10:02:04.
Y1 Y2 2017/May/11 10:10:33 AM
Y2 ¥3 2017/May/11 10:14:07 AM
Y3 Y1 2017/May/11 10:21:07 AM

tloimi~wiains

Figure 84 - Analyze Traces

The correlation values are calculated automatically, and the correlation is plotted on the
chart.

3. (Optional) Click and drag the boundaries on the chart or manually edit the Band
Boundaries (Hz) values in the Analysis Details window.
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B Analysis Details

Correlation Values

Band Boundaries (Hz) Correlation

100
0.9996
1.000
0.9999
10,000
1.0000
100,001
..... i 1.0000
500,000
0.9999
1,000,000
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Low 0.95
High 0.99
Difference Thresholds in dB
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2 H2 X2 2017/May/11 09:43:54 AM
3 | H3X3 JOTT/MS‘;,;'W. 1 69!48‘.35 AM
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5 | X2 HOX0 2017/May/11 09:58:44...
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j .7 ¥1Y2 3517}’”3&1;"1. 1‘6'10:33 AM
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9 ¥3 Y1 2017/Ma 10
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Figure 85 - Band Boundaries

4. (Optional) Set the low and high Correlation Limits values in the Analysis Details window.
These are the minimum and maximum correlation factors. Bands that fall below the low
correlation limit are highlighted in red in the Correlation Values grid. Bands that exceed

the high correlation limit are highlighted in green in the Correlation Values grid.
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€2 Analysis Details
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Figure 86 - Correlation Limits

5. (Optional) Set the marginal and out of range values for Difference Thresholds in dB in
the Analysis Details window. The differences are displayed graphically in the bottom

section of the screen.
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I Analysis Details .
Correlation Values
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Figure 87 - Difference Thresholds in dB

Leakage Channel Analysis

The Leakage Channel Analysis menu allows automatic analysis of the leakage channel of the
transformer. For a valid analysis, you must have a test session open in the Results menu
that includes at least two short-circuit tests (tests lines with entries in the Shorted column).
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Test Files  Nameplate  Test Plan Test Summary Reports © Instrument Preferences Help
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Plot
(® Magnitude (dB)
O Phase ()
(O Impedance
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Show all traces
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# | TestPlan| Testldentification | '°P g:’\‘,')“"’ e ﬁ'",‘;“"" Grounded | Test Date

1 Custom | Y1-Y2.2017-05-.. DETC-1:3 oTC-tN | 20 2M v2 none | none  2017/May/.. m v

2 | Custom | Y2-Y3.2017-05-.. DETC-1:3 OLTC-1:N 20 2m v2 v none none i T a S

3 Custom ¥3-¥1_2017-05-... DETC-1:3 ! OLTC-1:N 20 2M Y3 Y1 none ] v 1
"4 Custom | X1-HOX0_2017-05-.. . DETC-13 | OLTC-N | 20 2m | x1 | Hoxof. “none . o
'S Custom | X2-HOX02017-05-.. DETC-:3 | OLTC-N | 20 aM | x2 | Hoxof “none I

6 | Custom | X3-HOXO2017-05-.. | DETC-13 OLTC-IN 20 2M | X3 | Hoxo none =

Figure 88 - Results Menu: Shorted Column

Viewing Leakage Channel Analysis Data

Perform the following to view leakage channel analysis data.

1. In the Results menu, ensure that only the test lines with entries in the Shorted column
are selected in the Plot column.
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Figure 89 - Results Menu: Shorted Test Lines

2. Click Leakage Channel Analysis in the left menu.
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3. Select one row to be your baseline by selecting the Baseline column's check box. Select
a row or rows for analysis by selecting the Analyze column's check box.
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Figure 90 - Plot Trace Baseline

Leakage Analysis compares the Magnitude values and shows the results of the analysis

in the Leakage Channel Analysis grid. You can evaluate how far the traces deviate from
each other at the automatically calculated frequency.
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Figure 91 - Leakage Channel Analysis Results
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Ratio Analysis

Note: In order to use ratio analysis, the option must be turned on in the
Preferences-»General tab, under advanced settings.

The Ratio Analysis menu enables you to plot and analyze the ratio value of selected traces
from inductive inter-winding tests. This is used to determine if there is a discrepancy
between two windings and determine which winding has an error. The Magnitude Ratio
determines the deviation and the direction of the traces.

[P | 0 Ak 1 8 e i 1 1 -

10 ot o 041 0 e - e
P | BB ettt Nemepoe  tetun [N testsummary  Reports  Preferences  Help

FiriTwoss Msgutnde Rafic [

g

Figure 92 - SFRA Ratio Analysis

Viewing Ratio Analysis Data
Perform the following to view ratio analysis data.

1. In the Results menu, select the plot Magnitude (ratio), then click Ratio Analysis from
the left menu. The Ratio Analyzer window opens.

2. Select three traces from the list in the Ratio Analyzer window.
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EZ Ratio Analyzer X
Ratio Test Mode |—Se|ed Mode— ~ |
Ratio Table
Plot Traces Magnitude Ratio Pass/Fail
~1 6.993
: ~2 7.042
~3 7.044
Frequency 25.053 Hz
Average Max A Max % Ratio
7.026 0.051 0.722
Parameter Name Nominal Inputs
Ratio Accuracy (%)  [z0.1to =201 . 0.500 D%
Acceptance Threshold [=0to =5 0.000 %4

Analyze Traces (Select 3 traces)

1 2022/Mar/21 03:05:01 PM
2022/Mar/21 03:44:33 PM
2022,/Mar/21 03:59:00 PM

2
3
4 2022/Mar/21 04:10:34 PM
5 2022/Mar/21 04:13:27 PM

oooog

Figure 93 - Ratio Analyzer Window - Select Traces

Ratio Analyzer calculates the Average, the maximum deviation (Max A) and percentage
deviation (Max A % Ratio) of the three selected traces at the frequency of the reading
cursor.

Pass/Fail rating and the message at the bottom of the Table are also provided to describe
the condition of the tested phases according to Table 1 with the color code: Green/Pass,
Yellow/marginal, and Red/Fail.

3. You can select any frequency via the Frequency column and analyze the ratio of the
selected traces, but Doble recommends frequencies below 200Hz and provides three
pre-set frequencies (25, 38 and 78 Hz) for a quick frequency selection.

4. You can also modify the values in the Input Value fields. The first value is the Ratio
Accuracy in percentage, which defines the pass/fail limit of the Max A% Ratio; 0.5 is
recommended and the default value. The second value is the Acceptance Threshold,
which represents the margin of the pass/fail limit; the default value is zero, i.e. the limit
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has no margin. In the example above, Ratio Accuracy (%) = 0.5 and Acceptance
Threshold = 0 meaning that any deviation (%) exceeding 0.5 results in a Failed test.

The ratio value is plotted on the Results window once three traces are selected:

Spre— S e, - -

| BB restries  tomepiie Testrian [N testSummary Reporis  Preferences  Help
T

Vg hnse Rree Fanta

M l[
P 1 '}
e | [ |
| 1T A '
.
S A i /,-L ||- \ !
z i fl ' b |
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JA
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Figure 94 - Ratio Analysis

Test Summary
The Test Summary menu contains the History menu. This menu shows a list of all test

sessions for the file.

Test Files  Nameplate  Test Plan Results Test Summary Reports 5 Instrument Preferences Help

Two-winding Transformer Test Session History

Date Stindard Test ~  Custom Test
= Plan Plan

History

12/27/2018 05:37:31 PM g v X
12/27/2018 05:30:20 PM g %
12/27/2018 05:27:02 PM .l x

Figure 95 - Test Summary

A green check mark is displayed for tests completed in that test session.

Test Files ~ Nameplate  Test Plan Results IO LB Reports 5 Instrument Preferences Help

Two-winding Transformer Test Session History Close
History ey Standard Test ~ Custom Test
I £l
12/27/2038 05:37:31 PM e e x
12/27/2018 05:30:20 PM e x
12/27/2018 05:27:02 PM v X

Figure 96 - History Completed Tests

Click the ellipses icon next to a test session to navigate to the Test List for that session.

TP-SFRA-UG Rev C 77 11/2022



SFRA Software 6 User Guide

Test Files  Nameplate  Test Plan Results Test Summary Reports 5 Instrument Preferences Help

Two-winding Transformer Test Session History
History

Date

12/27/2018 05:37:31 PM
12/27/2018 05:30:20 PM

12(27/2018 05:27:02 PM

Standard Test

Custom Test
Plan Plan
4 W

W

v

Figure 97 - Open Test List

Click the delete icon to delete the test data for that date.

x
x

x

Close

Test Files  Nameplate  Test Plan Results Test Summary Reports 5 Instrument Preferences Help

Two-winding Transformer Test Session History
History

Date

12/27/2018 05:37:31 PM
12/27/2018 05:30:20 PM

12/27/2018 05:27:02 PM

Standard Test
Plan

"l
g
i

Custom Test
Plan
W x
I
x

Figure 98 - Delete History
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7. Help

The Help menu shows information about the version of SFRA software you are using.
Click SFRA Help to view the help for SFRA software.

Click About from the left menu to view the SFRA software version you are using.

Click License from the left menu to view the current license or enter a new license.
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8. Uploading Files to DTA Web

This chapter describes how to upload files from SFRA software to DTA Web. It contains the
following sections.

Connecting to the Doble Database ... 80
Save to the Doble Database 81

Note: Before uploading files to DTA Web, navigate to the Preferences
menu in SFRA software. Enter the URL in the Doble Database menu.

Connecting to the Doble Database
Perform the following steps to connect to the Doble Database.

1. Click Test Files in the top menu, click Doble Database from the left menu.
2. Click the database icon.

@ ICH3ZIES  Nameplate  Test Plan Results Test Summary Reports S Instrument Preferences Help

Open existing test plans and test results WETRCHIIIEN  Open Test File Reports...
Browse
Apparatus Database & Refiesh
Files
Recently
Opened Files A Location Apparatus Serial Number Special ID CCT Designa... Type Test .. Test Date Version
Doble
Database

Fiter by Column | (o fiter) - Contains | O mat

Figure 99 - Doble Database Icon

3. Enter the following information:

e Username: Usually your email address.
e Password: Usually the DTA Web password or a password used by your company

e Company: Leave blank unless your manager or DTA Web administrator provided this
information
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should be used unless you are directed to change them (in

@ Note: The default values for the URL and Authentication URL fields
Preferences\Doble Database menu).

Login X

URL |http;:;’,h.-.lebdta.dobIe.cuma‘DtaWeb,’DtaWeb.asrm

Authentication URL |https:;’,i webdta.doble.com/DtaDAM/DtaDAM.asmx

Password ||

|
|
Username [ |
|
|

Company [

Figure 100 - Doble Database Login

The Doble Database window opens.

Save to the Doble Database
Perform the following steps to save a file to the Doble Database:
1. Confirm that SFRA software is connected to the Doble Database.

2. Do one of the following, depending on your current location in the SFRA software user
interface:

O Click Test Files in the top menu, click Browse Apparatus Files or Recently
Opened Files from the left menu. Select a file then click Save to Doble Database.
The file does not have to be open.

o From within an open file, select Save to Doble Database from the Save drop-
down list.

The Upload to Database window displays one or more databases. If you don't see any
database, talk to your Doble Database administrator about your access permissions.

3. Select the database.

4. (Optional) Select Use the same database for all files in this group.
5. Click OK.
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9. M5500 Firmware Update

Perform the following steps to update the M5500 firmware.

® Note: Ensure you are connected to an M5500 Instrument.

1. Click the Instrument top menu.

2. Click the Update Firmware left menu.

3. Click Browse to navigate to the directory containing the firmware update files.

Firmware Version(s) available
Folder :

Install?

Firmware Type

Serial Number i

Firmware Version

Firmware Version

Figure 101 - Browse Button

4. Select any valid firmware file for this instrument and click Open. All firmware files in the

folder will be available in the next step.
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MS500 Firmware

+ » ThisPC » MNew Volume (F:)
Organize + Mew folder
BB Oesktop o
& Downloads *

5 Documents *
= Pictures +

B This PC o

@ OneDrive

B This PC
_J 3D Objects
I Desktop
% Documents
& Downloads
D Music

= Pictures v

» Firmware »

¥ Ms500-R1.01.20,00.07.zip
i MS5500-R1.01.20.00.10zip
|| M5500-R1.01.20.00.11.2ip

MS500-R1.01.20.00.12.zip

§ M7100-R3.01.03.15.09.zip
i MT100-R3.01.03.15.11.zip
T M7100-R3.01.04.01.03.zip

File name: | M5500-R1.01 20.00.12.zip

v| [M5500 Fiware Files Paip). v

| | e

Figure 102 - Open Firmware File

The firmware files from the directory will be listed in the Update Firmware view. Only
firmware packages that are valid for the connected instrument will be available for

upload.

5. Select the firmware version for upload then click Install Firmware.

@ Test Files Nameplate  Test Plan Results Test Summary Reports Preferences  Help

Available Instruments

Update Firmware

Instrument Identification

M3550000005 -1
Firmware Version REV 01.20.00.12.00

Firmware Version(s) available

Folder F:\Firmware

Install? Firmware Type
MS500 Firmware
a MS500 Firmware
a MS500 Firmware
O M3500 Firmware

M7 Firmware
M7 Firmware

M7 Firmware

Click on Install Firmware or press F2 to update the firmware.

Install Firmware...

Browse..

Firmware Version
1.20.0.12
1.20.0.11
1.20.0.10
1.200.7

1413
1.3.15.11
13159

Figure 103 - Install Firmware

6. An update warning dialog will appear. Click Yes to continue.
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- Update the Firmware

WARNING! DO NOT INTERRUPT THE UPDATE. THE
INSTRUMENT COULD BE RENDERED INOPERABLE.

This update to the Firmware will take 10 to 14 minutes.

Do you wish to continue?

Yes Ho

Figure 104 - Update Firmware Warning

The status of the firmware upload will be shown in a progress bar.

Test Files Nameplate  Test Plan Results Test Summary Reports m Preferences Help

Install Firmware...

Available Instruments

Update Firmware Instrument Identification

Serial Number  M550000005 -1
Firmware Version REV 01.20.00.12.00

Firmware Version(s) available

Felder | F:\Firmware Browse...
Install? Firmware Type Firmware Version
MS3500 Firmware 120012
a MS5500 Firmware 120011
a MS5500 Firmware 120,010
a MS5500 Firmware 1.2007
M7 Firmware 1413
M7 Firmware 1.3.15.11
M7 Firmware 1.3.159

Figure 105 - Update Firmware Status Bar

A message is displayed once the upload is complete.
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@ Test Files Nameplate Test Plan Results Test Summary Reports Preferences Help

Install Firmware...

Available Instruments

Update Firmware Instrument Identification

Serial Number  M550000005 -1
Firmware Version REV 01.20.00.12.00

Firmware Version(s) available

Folder | F:\Firmware Browse...
Install? Firmware Type Firmware Version
M5500 Firmware 120012
] M5500 Firmware | 1.200.11
a MS5300 Firmware | 1.200.10
=] M5500 Firmware 1200.7
M7 Firmware 14.13
M7 Firmware 13.15.11
M7 Firmware 13159

The update to the firmware is complete.

Figure 106 - Update Firmware Complete

7. Once complete, the software will prompt you to cycle power to the instrument to
complete the process. Click OK.

Firmware Installation in Progress... ><

M5500 Firmware update complete, Please power cycle the
Instrument.

Figure 107 - Firmware Installation Progress

8. Remove power from the M5500 for at least 30 seconds, then apply power and
reconnect to the instrument.

In the unlikely event of a failed upload, an error message will be displayed instead of the
completion message. You should copy the error text or capture a screenshot and contact
Doble for support.
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A. Legal Matter

Doble Engineering Company (DOBLE) warrants the products that it manufactures to be free
from defects in material and workmanship for a period of one year from the date shipped
from the factory.

During the one year warranty period, DOBLE will repair or replace, at its option, any
defective products or components thereof at no additional charge, provided that the
product or component is returned, shipping prepaid, to DOBLE. The Purchaser is
responsible for insuring any product or component is returned and assumes the risk of loss
during shipment. All replaced products and components become the property of DOBLE.

THE FOREGOING LIMITED WARRANTIES OF THIS SECTION ARE EXCLUSIVE AND IN LIEU OF
ALL OTHER WARRANTIES NOT EXPRESSLY SET FORTH HEREIN, WHETHER EXPRESS OR
IMPLIED BY OPERATION OF LAW OR OTHERWISE, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR PARTICULAR PURPOSE OR ANY
WARRANTY ARISING FROM COURSE OF DEALING OR USAGE OF TRADE.

IN NO EVENT SHALL DOBLE BE LIABLE TO BUYER FOR ANY SPECIAL, INDIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES ARISING OUT OF, OR AS THE RESULT OF, THE SALE,
DELIVERY, NON-DELIVERY, SERVICING, PERFORMANCE, FAILURE TO PERFORM, ASSEMBLY,
USE, LOSS OF USE OR FAILURE OF THE PRODUCTS OR ANY PART THEREOF, OR FOR ANY
CHARGES OR EXPENSES OF ANY NATURE INCURRED, OR ANY DAMAGE OR LOSS OR LOSS OF
USE OF PROPERTY, EQUIPMENT OR POWER SYSTEMS OR THE COST OF CAPITAL OR THE
COST OF PURCHASED OR REPLACEMENT POWER OR TEMPORARY EQUIPMENT EXPENSES,
LOST PROFITS, LOST SAVINGS, OR OTHER DAMAGES ARISING OUT OF THE USE OF OR
INABILITY TO USE THE PRODUCT, EVEN IF DOBLE MAY HAVE BEEN NEGLIGENT.

IN NO EVENT SHALL DOBLE'S LIABILITY UNDER ANY CLAIM MADE BY BUYER EXCEED THE
FACE VALUE OF THE PURCHASE ORDER IN RESPECT OF WHICH DAMAGES ARE CLAIMED.
THIS LIMITED WARRANTY DOES NOT EXTEND TO ANY PRODUCTS WHICH HAVE BEEN
DAMAGED AS A RESULT OF ACCIDENT, MISUSE, ABUSE, OR AS A RESULT OF MODIFICATION
BY ANYONE OTHER THAN SELLER OR AN AUTHORIZED SELLER REPRESENTATIVE.

Software Limited Warranty

THIS SOFTWARE PRODUCT IS PROVIDED “AS IS.” DOBLE DOES NOT WARRANT THE
PERFORMANCE OR RESULTS PURCHASER MAY OBTAIN BY USING THE MATERIALS. EXCEPT
FOR THE FOREGOING LIMITED WARRANTY, AND FOR ANY WARRANTY, CONDITION,
REPRESENTATION OR TERM TO THE EXTENT WHICH THE SAME CANNOT OR MAY NOT BE
EXCLUDED OR LIMITED BY LAW APPLICABLE TO PURCHASER IN PURCHASER'’S
JURISDICTION, DOBLE MAKES NO WARRANTIES, CONDITIONS, REPRESENTATIONS OR
TERMS, EXPRESS OR IMPLIED, WHETHER BY STATUTE, COMMON LAW, CUSTOM, USAGE OR
OTHERWISE, AS TO THE MATERIALS OR ANY OTHER MATTERS. TO THE FULLEST EXTENT
PERMITTED BY APPLICABLE LAW, DOBLE DISCLAIMS ALL OTHER WARRANTIES AND
CONDITIONS, WHETHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, IMPLIED
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WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, SATISFACTORY
QUALITY, INFORMATIONAL CONTENT OR ACCURACY, QUIET ENJOYMENT, TITLE AND NON-
INFRINGEMENT, AND ANY WARRANTIES RELATING TO THE PROVISION OF OR FAILURE TO
PROVIDE SUPPORT SERVICES. DOBLE DOES NOT WARRANT, AND TO THE FULLEST EXTENT
PERMISSIBLE BY APPLICABLE LAW DISCLAIMS, THAT THE MATERIALS WILL MEET ALL OF
PURCHASER’S REQUIREMENTS OR THAT THE USE OF THE MATERIALS WILL BE
UNINTERRUPTED, ERROR FREE OR RETAIN DATA, THAT THE MATERIALS ARE COMPATIBLE
OR WILL INTEROPERATE WITH ANY HARDWARE OR SOFTWARE WHETHER OR NOT
MANUFACTURED OR SUPPLIED BY DOBLE.

Some states do not allow the exclusion of implied warranties, so the above exclusion may
not apply. This warranty gives the purchaser specific legal rights and the purchaser may also
have other rights which vary from state to state.

DOBLE warrants the disks on which the software product is furnished to be free from
defects in materials and workmanship under normal use for a period of one hundred and
twenty (120) days from the date of shipment from DOBLE.

Limitations of Remedies

DOBLE’s entire liability and Purchaser’s exclusive remedy shall be:

1. The replacement of any disks not meeting DOBLE’s “limited warranty” which are returned to
DOBLE.

2. If DOBLE is unable to deliver replacement disks which are free from defects in materials and
workmanship, Purchaser may terminate this agreement. By returning the software product and
all copies thereof in any form and affirming compliance with this requirement in writing, DOBLE
will refund the purchase price.

IN NO EVENT WILL DOBLE BE LIABLE TO PURCHASER FOR ANY DAMAGES, INCLUDING ANY
LOST PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE SUCH SOFTWARE PRODUCT, EVEN IF DOBLE
OR AN AUTHORIZED DEALER HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES,
OR FOR ANY CLAIM BY ANY OTHER PARTY.

Some states do not allow the limitation or exclusion of liability for incidental or
consequential damages, so the above limitation or exclusion may not apply.

For equipment maintenance, contact:

Doble Engineering Company

123 Felton Street

Marlborough, MA 01752 USA
Telephone: 888-443-6253

Email: customerservice@doble.com
Web: www.doble.com
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B. Theory of Operation

This appendix presents the theoretical underpinnings of SFRA testing. It contains the
following sections.

Transformer Damage and SFRA Software Testing ... 88
How SFRA Software Identifies Damage to Transformers ... 88
Test Cable Lengths ... . 91
Doble Standard Grounding (IEC Method 1) ... 91
Shortest Braid Grounding (IEC Method 1) ... 91
TraANS O M 92

Transformer Damage and SFRA Software Testing

Although power transformers are specified to withstand the mechanical forces arising from
shipping and subsequent in-service events, damage sometimes still occurs.

e Transportation damage can occur if clamping and restraints are inadequate; such
damage may lead to core and winding movement.

e In-service damage can occur from events such as faults and lightning. The most
severe in-service forces arise from system faults and are axial and radial in nature. If
the forces are excessive, radial buckling or axial deformation can occur. With a core
form design, the principal forces are radially directed, whereas in a shell-form unit,
they are axially directed. This difference is likely to influence the types of damage
found.

Once a transformer is damaged, even if only slightly, its ability to withstand further short
circuits is reduced. Utility personnel need to identify such damage. Most methods have
distinct drawbacks. Visual inspection is costly and does not always produce the desired
results. During a field inspection, the oil must be drained, and confined-entry rules apply.
Since so little of the winding is visible, little damage can be seen, other than displaced
support blocks. Often, a complete teardown is required to identify the problem.

There is a relationship between the geometric configuration of the internals of a
transformer and the distributed electrical elements inside the winding and core assembly.
These elements can be represented as an RLC network, and such a network will have a
frequency dependent transfer function. Changes to the geometric configuration will affect
the impedance of the RLC network, and thus produce a different frequency response.

How SFRA Software Identifies Damage to Transformers

The primary objective of SFRA software is to determine how the impedance of a test
specimen behaves over a specified range of frequencies. The impedance is a distributive
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network of real and reactive electrical components. The components are passive and can be
modeled by resistors, inductors, and capacitors. The reactive properties of a given test
specimen depend on, and are sensitive to, changes in frequency. The change in impedance
versus frequency can be dramatic in many cases. This behavior becomes apparent when we
model impedance as a function of frequency. The result is a transfer function
representation of the RLC network in the frequency domain.

Frequency response analysis is generally applied to a complex network of passive elements.
For practical purposes, we will consider only resistors, inductors, and capacitors as passive
circuit elements, and they are assumed to be ideal. These three fundamental elements are
the building blocks for various physical devices, such as transformers, motors, generators,
and other electrical apparatus.

It is important to understand the difference between the physical device and the
mathematical model we intend to use. When large and complex systems are electrically
analyzed, we are often faced with a poorly defined distributed network. A distributed
network contains an infinite number of infinitely small RLC elements. For example,
transmission lines are generally distributed in nature.

It is practical to model such distributed systems by lumping the basic RLC components
together, resulting in a lumped network. Lumping elements together for a single frequency
is a trivial task, but when system modeling requires spanning a significant frequency
interval, producing a suitable lumped model becomes difficult.

When a transformer is subject to SFRA software testing, the leads are configured to use
four terminals. These four terminals can be divided into two unique pairs—one pair each
for the input and output. These terminals can be modeled in a two-terminal pair or a two-
port network configuration as shown in Figure 108.

'I Note: Formulas in this section are simplified approximations.

n out

Tll'l |:i| jﬁ| | ?’23 [] “'qu[
i

Figure 108 - Two-Port Network

Solving for the open-circuit impedance for each lumped element forms the impedances
Z11, 722,712, and Z21. It should be noted that the negative terminals are short- circuited
when transformers are tested. The transformer tank is common for both negative and
lower terminals. The transformer tank and lead ground shields must be connected together
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to achieve a common-mode measurement. This assures that no external impedance is
measured. Applying the connection in this manner helps reduce the effects of noise. It is
important to obtain a zero impedance between the lower or negative terminals to assure a
repeatable measurement.

The transfer function of an RLC network is the ratio of the output and input frequency
responses when the initial conditions of the network are zero. Both magnitude and phase
relationships can be extracted from the transfer function. The transfer function helps us
better understand the input/output relationship of a linear network. The transfer function
also represents the fundamental characteristics of a network and is a useful tool in
modeling such a system.

The transfer function is represented in the frequency domain and is denoted by the Fourier
variable H(jw), where (jw) denotes the presence of a frequency-dependent function, and w=
211f. The Fourier relationship for the input/output transfer function is given by:

Vo utput (]Cl))

H(jw) =
Vinpur(/w)
When a transfer function is reduced to its simplest form, it generates a ratio of two
polynomials. The main characteristics, such as half-power and resonance, of a transfer
function occur at the roots of the polynomials.

The goal of SFRA software is to measure the impedance model of the test specimen. When
we measure the transfer function H(jw), it does not isolate the true specimen impedance Z
(jw). The true specimen impedance Z(jw) is the RLC network, which is positioned between
the instrument leads, and it does not include any impedance supplied by the test
instrument.

It must be noted that when using the voltage relationship, H(jw) is not always directly
related to Z(jw). For Z(jw) to be directly related to H(jw), a current must be substituted for
the output voltage and then ohm’s Law can be realized. However, SFRA software uses the
voltage-ratio relationship to determine H(jw). Since SFRA software uses a 50-ohm
impedance- match measuring system, the 50-ohm impedance must be incorporated into H
(jw). The next equation shows the relationship of Z(jw) to H(jw):

50

HUo) = 50

It is often useful to plot the magnitude and phase relationship of the transfer function in
logarithmic format. The units of magnitude and phase are in decibels (dB) and degrees,
respectively. Magnitude and phase are represented as follows:
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A(dB) =20 log , (H(j )
AO) = tan"{(H(j w))

This format takes advantage of the asymptotic symmetry by using a logarithmic scale for
frequency. Plotting the phase relationship with the magnitude data helps determine
whether the system is resistive, inductive, or capacitive. It is often useful to compare
resonance in the magnitude plots with the zero crossings in the phase relationship.

Test Cable Lengths

The cables and connectors supplied with the M5000 instruments are made from low-loss
RG-58 RF coaxial cable, with the shields grounded to the instrument chassis through a
standard connector. The instrument requires a matched impedance signal cable and
performs a single-end measurement—that is, the signal is measured with respect to the
instrument ground. The shield of the signal cable must be connected to the chassis using a
50-ohm impedance-matched RF BNC connector. The test leads should not be modified in
any manner.

Practical field experience indicates that the leads should be approximately 18 m / 60 ft. This
is the shortest length useful to test the largest transformers from a location on the ground,
adjacent to the unit. Nevertheless, lead length determines the maximum effective
frequency. Longer cables that are 30 m / 100 ft in length are available but should only be
used when the shorter cables are not an option.

Doble Standard Grounding (IEC Method II)

The standard cable shield grounds connect the cable shields to the transformer ground at
the base of the bushing. These ground connections are 3.6 m / 12 ft back from the terminal
connection, on the measurement ends of the cables. If this is not long enough to reach
from the bushing terminal to the base of the bushing, a 30 m / 100 ft cable is available, with
ground connections 5.4 m / 18 ft back from the terminal connection. There may be a slight
difference seen in the high upper frequencies on the traces obtained using 60 ft. cables as
opposed to 100 ft. cables. This grounding style is available in the Doble "Classic Plus" SFRA
test cables, which can also support testing using the IEC Method | "Shortest Braid"
technique.

Shortest Braid Grounding (IEC Method 1)

An alternative method for grounding the test leads to the base of the bushing uses
conductive ground braid running from a ground ring near the top clamp of the test cable,
down the length of the bushing. The braid is then picked up by a separate clamp and
connected to ground at the base of the bushing. This method ensures that the shield
ground length is only as long as it needs to be. Generally speaking, it does not improve the
diagnostic quality of the test, and it is most important that subsequent SFRA tests of a
particular apparatus are performed using the same method as was used previously. The
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shortest braid method can be performed using the Doble "Classic Plus" cables (with an
optional braid kit) or with Doble "IEC I" cables that come with the braid kit but do not have
the Doble Classic ground clamps built-in.

Transformer

SFRA software tests measure only the RLC network of the transformer. To maintain
consistency and repeatability of measurements, make sure that all terminals not under test
are isolated and floating. To maintain a balanced and symmetrical approach, where a delta
winding is completed and grounded external to the transformer tank, the delta should be
complete but floating. Such windings are frequently used for regulation; where such
windings are grounded internal to the tank, it is necessary to leave that ground in place —
but we should expect asymmetry in the results.

We could measure a frequency response with the remaining terminals grounded, but it
could not be compared to a response measured with floating terminals, which would
display a different RLC response.
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C. Licensing

A license provides access to a specific set of software functions. The following describes
how to apply a license to your installed software.

Requirements

e SFRA software installed on a PC

e License issued by Doble

Functionality

indicates the types of access granted by each SFRA Software license.

SFRA Software License Editions and Included Functions

Feature Viewer Professional
Overlays Yes Yes
Correlation Analysis Yes Yes
Doble Database Yes Yes
Reports Yes Yes
Leakage Analysis Yes Yes
Ratio Analysis Yes Yes
Connect to Instruments Yes
Connect to M5500 Yes
Run Tests Yes
Create/Step Setup Yes
Instrument Simulation Yes
Connect Diagrams Yes Yes

New Installations

The first time you run the software after installation, you must activate your software

license.
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Perform the following steps to activate your software license.
1. Enter the key you were given, then click Apply License.

The license activation key required window will open.

{Software} requires a license.

Enter the {Software} activation key that you've been given.

Figure 109 - License Activation Key Required Window - Example

2. Click Activate Product.

The registration information window will open.

iSoftwaret Reqistration Information

In order to activate we need some information about you.

Company Name

|
Your Name |
|

Telephone #

Email Address ||

*Required

OK

Cancel

Figure 110 - Registration Information Window - Example

3. Fill in the following fields:

o Company Name
O Your Name
o Telephone #
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o Email Address
4. Click OK.

A pop-up that may appear while the application is connecting to the Doble License
Server.

Contacting Doble License Server...

Figure 111 - Contacting Server Window

e |If your license is validated by Doble, a confirmation message will appear.

X

{3ofowarelis licensed.

Figure 112 - License Activation Conformation - Example

5. Click OK. The software will open. Installation and licensing are complete.

If the internet connection fails, the Internet Access Failed window will open. You can
activate the license manually. Go to step 5.

Internet Access Failed
Activation via the internet has failed.

Click Retry to try again, or to activate manually click Manual
Activation.

Retry Manual Activation Quit

Figure 113 - Internet Access Failed Window

6. Click Manual License Activation.
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The Manual License Activation window will open.

Manual License Activation

Internet access to the Doble License Server is not available. ( nb
A license cannot be obtained electronically. m N

To activate manually follow these steps:
1. Locate the license activation file saved here:

C:\Documents'\SFRA V6.1 Activation Company Doble Computer.Imdat

2. By sending the file to Doble Engineering:
by attaching it to an Email and sending to
SWlicensing@doble.com
or by copying it to removable media and mailing it to
Doble Engineering
Software Licensing Dept

123 Felton Street
Marlborough, MA 01752

Once you receive the license key from Doble Engineering via Email or postal mail, run this application again and paste the key into the
licensing dialog.

Figure 114 - Manual License Activation Window - Example

7. Follow the below steps listed in the Manual License Activation window to manually
activate the license:

O Locate the license activation file saved at the location specified in the Manual
License Activation window.

o Send the license activation file to Doble Engineering to the specified email or
mail it to the specified address.

Doble will send you an activation key after receiving your activation file.

After receiving the activation key, open the software and return to step 1.

Changing a License

1. To change a license, click Help from the top menu and License from the left menu.
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Test Files Nameplate  Test Plan Results Test Summary Reports @ Instrument Preferences

License

License Information

Current License

New License

Load from File...

Figure 115 - License Menu - Example

2. Enter your license information and click Apply License.

The registration information window will open.

Paste from Clipboard

Apply License

iSoftwaret Reqistration Infarmation

Company Name
Your Name
Telephone #
Email Address

*Required

In order to activate we need some information about you.

OK

Cancel

Figure 116 - Registration Information Window - Example

3. Fill in the following fields:
o Company Name
o Your Name
o Telephone #
o Email Address

4. Click OK.

The Update License window will open.
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:] The license has been updated.

Figure 117 - Update License Window

5. Click OK.

6. Exit the software completely and restart it.
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