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CONVENTIONS USED IN THIS DOCUMENT

This document uses the following conventions:

The general term “ATRT” used in this manual refers to any of the TTRA compatible
Vanguard transformer turns-ratio meters (ATRT-01, ATRT-03, ATRT-03A, ATRT-03B)
Command ribbon items are referred to as Command Ribbon Item

Command ribbon sub-items are referred to as Command Ribbon Sub-item

Dialog boxes and their elements (buttons, options, etc.) are referred to as “Dialog Box
Element”

File locations, directories, and filenames are shown as “C:\folder\filename”

Warning messages are indicated as:

A Warning message

WARNING

Important notes are indicated as:

L Note details

NOTE

Microsoft, Windows, Windows XP, and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation
in the United States and/or other countries. All other trademarks are the property of their respective owners.
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1.0 INTRODUCTION

The Transformer Turns Ratio Analyzer (TTRA) software is a Windows-based PC software
application for use with Vanguard’s ATRT-01 and ATRT-03 line of transformer turns-ratio testers
(ATRT-01, ATRT-03, ATRT-03A, and ATRT-03B). This software allows users to perform the
following tasks:

e Test winding turns-ratios of transformers, voltage regulators, and load-tap changers
directly from a PC.
e Create test plans for transformers, voltage regulators, and load-tap changers.
o The test plan can be created on the PC and then transferred to the ATRT.
o Atest plan can be used to quickly test transformers and obtain test results,
percentage-error calculation, and Pass/Fail results.
e Export test records in Microsoft Excel, PDF, and XML formats.
e Retrieve test records stored in an ATRT.

1.1  System Requirements
The TTRA software has the following minimum system requirements:

e PC running Microsoft® Windows® XP, Vista, 7, 8, 8.1, or 10

o Both 32-bit and 64-bit versions of Windows are supported
e 2 Megabytes of hard drive space
e RS-232C (serial) port or a USB to RS-232C (serial) interface
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2.0 SOFTWARE INSTALLATION

Follow the steps below to install the TTRA software on your PC.

1. If using the Software USB Flash drive that came with your Vanguard ATRT, insert it into
an available USB port and then navigate to that drive using Windows Explorer. If you
downloaded the software from the Vanguard web site, navigate to the folder where you
extracted the installation files.

2. Double click (or single click depending on your Windows Explorer settings) on the "TTRA
PC Software Rev 14.x.exe" file to start the installation process. The TTRA installation
wizard will appear as shown below:

B If you have administrative rights on the computer you are using, we highly
l recommend that you right-click on the "TTRA PC Software Rev 14.x.exe" file
and then selecting "Run as administrator". This will ensure that any necessary

NOTE  grivers will be installed correctly.

| G TTRA 14.1 Setup = »

Welcome to TTRA 14.1 Setup

Setup will guide you through the installation of TTRA 14,1,

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Mext to continue,

=
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3. Click on the "Next" button to continue. The following screen will be displayed showing
the location on your hard drive where the software will be installed
("C:\Vanguard\TTRA"):

{5t TTRA 14.1 Setup — el

Choose Install Location P
Choose the folder in which to install TTRA 14. 1. K'J—?

Setup will install TTRA 14, 1in the following folder. Toinstall in & different folder, didk Browse
and select another folder, Click Install to start the installation.

Destination Folder

Eveoadia) Browse...

Space required; 45,5MB
Space available: 16,4GB

<Back Cance

4. You may choose a different installation location by clicking on the "Browse..." button
and then browsing to the location on your hard drive where you would like to install the
software. Click on the "Install" button to continue. The installation wizard will copy files
to your hard drive, and the following screen will be displayed once the software has
been successfully installed:

(57 TTRA 14.1 Setup ot

Completing TTRA 14.1 Setup

TTRA 14.1 has been installed on your computer.,

Click Finish to dose Setup.

Run TTRA 14.1
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5. The "Run TTRA 14.x" check box will be checked by default allowing you to launch the
application once you click the "Finish" button. If you do not want to launch the
application right away, un-check the check box and then click on the "Finish" button.
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3.0 STARTING AND CONFIGURING THE TTRA SOFTWARE
3.1  Starting the TTRA Software

The process to launch the TTRA software is dependent on your version of Windows. The most
common installations are listed below:

Windows XP, Vista, 7
1. Click on the Windows “Start” menu button.
2. Click on the All Programs menu item.
3. Click on the Vanguard menu item.
4. Click on the TTRA menu item.
Windows 8, 8.1
1. Navigate your mouse to the bottom left corner of your screen and click when the "Start"
icon appears or simply press the [Windows] key on your keyboard.
2. Right click on a blank part of the "Start" screen and then choose All Apps.
3. Locate the TTRA menu item and click on it.
Windows 10
1. Click on the "Start" menu button
Click on the All Apps menu item.

2
3. Click on the Vanguard menu item.
4

Click on the TTRA menu item.
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3.2 The TTRA Application Workspace

Older versions of the TTRA software (version 14.0 and lower) used a menu bar and drop-down
menus. The current 14.x version of the application uses a command ribbon for faster access to
all the functions and features of the TTRA software as shown below:

@ s Transformer Turns Ratio Analyzer Software Rev 14.1 = O %
| TR | (7]

IR HAA WD © d &
WEa - | 3 ! @ s g‘“-’” . Vo ® il B e .
aph Report Open  Run Create Download Export  Save File Modify Export Save Mew Download Upload  File

. from Device i Utilities Plan Plan X x from Device to Device WUtilities
View | Test Test Plan

TTRA Menu Button Command Ribbon Command Group

Settings Calculator

Application

Related commands are grouped together in the command ribbon. If there is not enough space
on the screen, some command groups will be collapsed showing only one icon. Click on the
command group to view all the commands in that group.

Z Transformer Turns Ratio Analyzer Software Rev 14.1 e ] *

| - I|W| Style ~ @

™o REE ¥ eEA|e]

Graph Report Open Run Create Download Export Save File Test | Application
»  from Device i Utilities || Plan ~ =

View | Test

Collapsed Command Group
(Click to expand)
o , F Transformer Turns Ratio Analyzer Software Rev 14.1 - O X
{ 1
&4l A | Style ~ @)

™ ANAE M ebdiu e e

Graph Report Open Run Create Download Export Save File Test || Application
= from Device o Utilities || Plan = 5

| ArHD © A

Modify Export Save Mew Download Upload  File
Plan Plan T = from Device to Device Utilities

Test Plan
S ot

Expanded Command Group
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The "File" menu from previous versions has been replaced with the TTRA Menu Button. Click on
this button to view the "File" menu options:

CLTTRA Menu Button Transformer Turns Ratio Analyzer Software Rev 14.1

D i Recent Documents o
: L
=7 =

1=

1 CHROW TRFO2 TH TAPT 10 14 2008.T5T o
Application

]

pen...

awe

L

3

1:?.d_ Save As..

Lk
Lt Print 4 ;
o e “File"” menu

ik
h= .1| Print Preview

Print Setup
.

+
Close
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3.3 Enabling the ATRT’s Computer Interface

To retrieve test records and test plans from an ATRT using the TTRA software, the ATRT must be
in Computer Interface Mode. Also, Computer Interface Mode must be enabled when
transferring test plans to an ATRT or when performing tests from the TTRA software. To enable
the Computer Interface Mode:

1. Make sure the TTRA software is running on the PC and the system settings have been
configured correctly (see section 3.2).

2. Connect the ATRT to the PC via the RS-232C port and turn on the power.

3. Once the ATRT has gone through the start-up cycle, the “START-UP” menu will be
displayed as shown:

- TEST XFMR 0?/07/09
- SETUP 07:24:05
- CALCULATOR

- DIAG 5. QUICK TST

Fwne

Press the [2] key (SETUP).

4. The following screen will be displayed:

- ENTER XFMR ID
- REVIEW RECORD
- RESTORE RECORD
- NEXT PAGE

Fwne

Press the [4] key (NEXT PAGE).

5. The following screen will be displayed:

L. COMPUTER CONTROL
2. SET TIME

3. SET TEST VOLTAGE
4. TEST PLANS

Press the [1] key (COMPUTER CONTROL).

6. The following screen will be displayed:

COMPUTER ITF MODE
xxx CAUTION! xxx
CABLES MAY HAVE VLTG
“STOP™ TO ABORT

The ATRT is now in Computer Interface Mode and can be controlled by the TTRA
software.
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3.4 Configuring Default Application Settings

The TTRA's default settings should be configured before attempting to use it for the first time
with a Vanguard ATRT. Follow the steps in this section to configure the communication
parameters, report and export preferences, and file storage location preferences.

=== et 2

SettingsiCalculator

Application

To access the application settings, click on the Settings icon in the Application command group
on the command ribbon. The following window will be displayed:

Program Setup

Communications iz

Port: | COMA: Test Limit:

Test Plan Path

| C:vanguards T TRAMT est Planz | Browsze

Test Record Path

| C:wanguards T TRAMT est Records | Browse
Report Logo
| C:%anguards T TR&Meport_logo. bmp | Browse

Image Size [1000 = 100 pixelz] BRP file only

Auko Export
[ #ml FOF []Excel
Cancel
Communications

Communications

Port: COMT:

From the "Communications" section, select the serial port that the ATRT is connected to from
the "Port" drop down menu. To find out what serial ports are available on your computer, open




TTRA VERSION 14.x SOFTWARE MANUAL REV 6

the Windows Control Panel and then open the Device Manager. Any available serial ports will
be listed under the "Ports (COM & LPT)" section.

Misc
Mizc

Test Limit;

The "Test Limit" setting defines the number of tests to be used when creating a test plan or
when creating a quick test. By default, 20 tests will be created. You can change this value to
increase or decrease the number of tests that are created.

Test Plan Path

Test Plan Path

| C:vanguards T TRAMT est Planz | Browsze

The "Test Plan Path" field shows the current default folder where test plans are stored and
retrieved from. To change the default location for test plans, click on the "Browse" button to
the right of the field and then select the folder that you would like to use.

Test Record Path

Test Record Path

| C:AWanguardh T TRAMT et Records | Browsze

The "Test Record Path" field shows the current default folder where test records are stored and
retrieved from. To change the default location for test records, click on the "Browse" button to
the right of the field and then select the folder that you would like to use.

e You MUST have "read" and "write" privileges to these folders. Windows Vista, 7, 8,
l 8.1, and 10 limit write privileges on various folders that are considered "system"
folders. Your organization's computer usage policies may also limit your access to
certain folders and network locations. We highly recommend saving your test
records and test plans in a folder under the "My Documents" folder since you will
have "read" and "write" privileges to these folders by default. If you are performing
tests and notice that the test results are not being displayed in the software, this is
most likely due to the test record path being set to a folder where you do not have
"write" privileges.

NOTE
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Report Logo

Report Logo

| C:%anguards T TR&Meport_logo. bmp | Browse

Image Size [1000 = 100 pixelz] BRP file only

The TTRA software can display a custom logo image at the top of reports. The "Report Logo"
input field shows the name and location of the default logo image file. You can select a
different logo image file by clicking on the "Browse" button on the right and then locating the
logo image file that you would like to use.

Auto Export

Auko Export

[ #ml FOF []Excel

The TTRA software can automatically export test reports in PDF, XML, and Excel formats each
time you open or save a test record. To enable automatic exporting in your preferred format,
check the checkbox next to the format name.

If you have selected one or more auto-export formats, the TTRA software will create
t a folder with the corresponding format name under the folder where the test record
is located. For example, if you had selected the "PDF" export format and your test
record was located at "C:\test records", the folder "C:\test records\PDF" will be
created and the PDF reports will be saved there.

NOTE

Click on the "OK" button to save any changes you made to the default application settings.
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3.5  Printer Setup
To setup the default printer:

1. Click on the TTRA Menu Button and select Print Setup...The following window will be
displayed:

Print Setup *

Frinter

st SamgungMLSenest ; m :
Status: Ready

Type: Samsung ML-Z950 Series

Where:  USBOD1

Comment:

Paper Crientation

Size: |_I_.etter V_' (®) Portratt
Source: |MmSelect vJ () Landscape
b | | Networ.. | I =

2. Select the printer you would like to use from the "Name" drop-down list.
3. Select the appropriate options for the printer.

4, Click on the "OK" button.
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4.0 WORKING WITH TEST RECORDS

The TTRA software can be used to retrieve test records from the ATRT or from the PC hard
drive. Once a test record is retrieved, you can change the record header settings, print the test
results, change the H Voltage, X Voltage, H Tap, and X Tap values, and save the record to the
hard drive.

== If the H Voltage and/or X Voltage values are changed, the TTRA software will
l automatically re-calculate the calculated ratio and deviation. Make sure to save
the test record after making any changes. See section 4.3 for information on
el saving test records.
4.1 Retrieving Test Records From an ATRT
To retrieve a test record from an ATRT:

1. Make sure the TTRA software is running. Connect the ATRT to the PC via the RS-232C
port and put it in Computer Interface Mode (see section 3.3).

2. Click on the Download from Device icon from the Test command group.

3. The following window will be displayed listing a directory of all the test records stored in
the ATRT's internal memory:

ATRT Directory d
Test Date Station Mfr Type Rating
oo 07/07/09 Single Phase

Select Al Filenarne Prefia
Cancel

4. You can select a test record to be retrieved by clicking on the test record number. The
selected record will be highlighted. You may select multiple records by holding down the
[CTRL] key and clicking on the record numbers. All selected records will be highlighted.
You may de-select a selected record by holding down the [CTRL] key and clicking on the
selected record number a second time. To select all of the test records, click on the
“Select All” button.

5. The “Filename Prefix” input field allows you to enter a word that will be used as part of
the filename for the stored record on the PC hard drive. When a test record is retrieved
from an ATRT and stored on the hard drive, the filename is in the following format:
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test001l. tst

Text from File
“Filename Prefix” Extension
Field

Test Record Number

So if you would like the filename to be “sample_test001.tst”, enter the word
sample_test in the “Filename Prefix” input field.

6. Click on the “OK” button. The test record will be retrieved from the ATRT and saved on
the PC in the default test records directory (see section 3.2 for information on how to
change the default test records directory).

e If a test record file with the same name already exists at the storage
‘ location, the following window will be displayed:
NOTE Overwrite file ?
[ &pply ta all
es Mo Cancel

To overwrite the existing file, click on the “Yes” button. If you do not want
to overwrite the existing file with the retrieved test record, click on the
“No” button and you will be able to enter a different filename for the
retrieved test record.
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4.2 Recalling a Test Record From the PC Hard Drive
Test records stored on the PC hard drive can be recalled using the steps below:

1. Click on the Open icon from the Test command group. The following window will be

displayed:
Select Test >
Path: | C\Wanguard\TTRANT est Records #of Tests: 1
File Hame Date Location Type b fr F ating
chiow if02 tnta.. Oct14, 2. CHAMCELLOR ROW Y o [vMen() GE 138 /138
< >
Cancel Print Directary

o The top left section of the window displays the name of the directory where the test
records are being retrieved from. If you wish to retrieve records from a different
directory, click on the “Path:” button and browse to the folder containing the test
records.

e The top right section of the window displays the total number of test records stored
in the current directory.

e [f you would like to print the current directory listing, click on the “Print Directory”
button at the bottom of the window. Select the printer to print to and click on the
“OK” button.

2. Click on the filename you would like to retrieve and click the “OK” button. The test
record will be loaded and the tabulated test results will be displayed (please see section
4.6 for details).
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4.3 Saving a Test Record
4.3.1. Saving a Test Record With Its Original Filename

1. If changes have been made to the current test record and you would like to save it with
its original filename, click on the Save icon from the Test command group.

2. The test record will be saved with its original filename.
4.3.2. Saving a Test Record With a Different Filename

1. To save an open test record with a different filename, click on the arrow below the Save
icon from the Test command group and select the Save As option. The following window
will be displayed:

;"/ Save As X
& v 4 e« Windows (C:) » Vanguard » TTRA » TestRecords » v Search Test Records el
Organize = MNew folder B - o
Circuit Breaker Testing & * Name Date modified Type Size
"’ Diimlodis Excel File folder
MCCB-250 Wiring Rev A pdf File folder
Rev 14.1 software Xml File folder
Substation Circuit Breake / CHROW TRFO2 TN TAP1 10 14 2008.TST Test Document 6 KB

TTRA Software (new)
4@ OneDrive

|j My Computer
B Desktop

File name: ‘ | ~

Save as type: | Test Results {*.tst) ~

~ HideFoldes Cancel

2. Browse to the folder where you would like to save the test record.
3. Enter the filename in the “Filename:” input field.

4. Click on the “Save” button. The test record will be saved with the new filename.

4.4 Moving, Copying, and Deleting Test Records

Test records are stored on your computer in the folder specified in the "Test Record Path"
parameter in the TTRA's application settings (please see section 3.4). You can move, copy, or
delete the test record files using Windows Explorer. To quickly access your test records folder,
click on the File Utilities icon from the Test command group. The default location for your test
records will be opened in Windows Explorer and you can use standard Windows commands to
move, copy, or delete the test records.
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4.5 Exporting Test Records

The TTRA software can automatically export test records in PDF, Excel, and XML formats. You
can enable the auto export feature in the Application Settings (please see section 3.4). Once
you have enabled auto-exporting to one or more formats, the TTRA software will export your
test records upon opening the test record. You can also manually export the test record to the
selected formats by clicking on the Export icon from the Test command group. Manually
exporting the test record can be useful in situations where you have already opened the test
record and then decided to change the export formats.

Program Setup

Communications iz

Port: | COMA: Test Limit:

Test Plan Path

| C:hWanguardh T TRAMT est Plans | Browse

Test Record Path

| C:wanguards T TRAMT est Records | Browse
Report Logo
| C:%anguards T TR&Meport_logo. bmp | Browse

Image Size [1000 = 100 pixelz] BRP file only

Auko Export

[ #ml FOF []Excel

Cancel
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4.6 Working with Tabulated Test Results

Once a test record has been retrieved (see sections 4.1 and 4.2 for instructions), the record
details will be displayed as shown:

T Transformer Turns Ratio Analyzer Software Rev 14.1 - CHROW TRF0Z TN TAP1 10 14 2008.T5T - O bt
[ B
“ | TRa | P
i =7 ':'._.3_ =T, w =i ‘r—.\ |,:_ 3 =1 D m z ) . ._a & It
B ALD E s A sHE & NG @
Graph Report Open Run Create Download Export Save File Modify Export Save MNew Download Upload  File Settings Calculator
= from Device T Utilities Plan  Plan T = from Device to Device Utilities
View I Test Test Plan Application
CHROW TRFO2 TN TAP1 10 14 2008.TST x -
Date: Oct14, 2008 Denace: Transformer MFR: | |
Time: 08:24 AM Modal: | |
Company: |Vanguard i
| | Rafng: [138/13.8 |
Location: |LAB ‘
. Type: [T iah (rhiynd)
Circuit | ‘ Pl
iole |DB7ZE3E
Operator: | ‘ Serial¥: |
Max Dev. %: voltage:  [jpgw v
Comrment: -
Phase | HVoltage | HTap | XVoltage @ XTap | Calc Ratio | Meas Ratio | Deviation | F/F I[mA]  Angle Res | ~
1| A HI-HOX1-X0 SES00 1 14490 16R 97723 +9.7839 012 P 00000 019
B H2-HO/X2-X0 + 9. 7867 0.15 P 00000 019
C H3-HOMX3-X0 + 97950 0.23 P 0000.0 0.00
2 A H1-HO/X1-XD 141600 1 14450 15R 97993 + 08248 0.26 P 0001.0 0.00
B H2-HO/X2-X0 + 98270 0.28 P 0000.0 0.00
C H3-HOMX3-X0 + 98349 0.36 P 0001.0 0.00
3 | A HI-HO/X1-X0 141600 1 14400 14R 98333 + 98433 010 P 0000.0 0.00
B H2-HO/X2-X0 + 9. 8462 0.13 P 0000.0 0.00
C H3-HOMX3-X0 + 0. 8584 0.26 P 0000.0 0.00
4 | A H1-HO/X1-XD 141600 1 14360 13R 98607 + 98830 0.23 P 0001.0 0.00
B H2-HO/X2-X0 + 9. 8862 0.26 P 0000.0 0.00
C H3-HOMX3-X0 + 98947 0.34 P 0001.0 0.00
5| A HI-HO/X1-X0 141600 1 14320 12R 0. 8883 + 9.9020 014 P 0000.0 0.00
B H2-HO/X2-X0 +9.9053 017 P 0000.0 0.00
C H3-HOMX3-X0 +9.9136 0.26 P 0000.0 0.00
6 | A HI-HO/X1-X0 141600 1 14270 11R 99229 +9.9430 0.20 P 0001.0 0.00
B H2-HO/X2-X0 + 09446 0.22 P 0000.0 0.00
= ~ HIL NN YN + O OR2R n an (=] nnnt n n nn o
Run Test Mext Test ‘Repeat Test Clear Data I Motepad |

You can edit the test record header information (such as Company, Location, Circuit, Operator,
etc.) by entering data in the corresponding fields at the top of the screen.

You can also edit the H Voltage, H Tap, X Voltage, and X Tap values. If these values are changed,
the calculated ratio and deviation will be automatically re-calculated by the TTRA software.
Make sure to save the test record after making any changes.
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The Max Dev. % value can be edited as well. If this value is changed, any tests that fail based on
the new value will be highlighted as shown below:

MexDev.%: (02 | Voltage: [jggv

Comment:
| Phase | HVoltage | HTap  XVoltage | XTap | Calc. Ralio | Meas. Ralio = Deviation | P/F | I[mA] | Angle  Res
1| A Hi-Hoxi-xo BEELT 1 14490  16R 97723 +9.7839 012 P 00000 0.19 '
i B H2-HO/X2-X0 + 9. 7867 0.15 P 00000 019
| € H3-HO/X3-X0 +9.7950 0.23 F 00000 0.00
2 | A H1-HO/X1-X0 141600 1 14450 15R 97993 +0.8248 0.26 F 00010 0.00
| B H2-HO/X2-X0 +9.8270 0.28 F 00000 0.00
| € H3-HO/X3-X0 +9.8349 0.36 F 00010 0.00
3 A H1-HOX1-X0 141600 1 14400 14R  9.8333 +9.8433 0.10 P 00000 0.00
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4.6.1. Printing the Tabulated Test Results

To print the tabulated test results:

1. Click on the TTRA Menu Button and select the Print option.

2. Select the printer to print to and make any necessary changes to the printer’s
parameters and then click on the “OK” button. The test results will be printed. A sample

test record printout is shown in Figure 1.

Vanguard Instruments Company, Inc.
www.vanguard-instruments.com
TRANSFORMER TURNS RATIO REPORT
Filename: CHROW TRFD2 TN TAP1 10 14 2008 TST  Dale: Oct 14, 2008 Time: 08:24 AM  Page {1/4)
Company: ONCOR MFR: GE
Location: CHANCELLOR ROW Device: Transformer
Circuit: CHROW-TRFO2 Type: Y toY (YNyn0O)
Operator: Model:
Comment: Rating: 138/13.8
Serial # D572235
Max Deviation %: 0.5
Test Voltage: 100V
Hy % A | Hi-Ho | %y-%g
43 .5 Hy . ol xg — | B | He=Ho | Xa-%p :': Y Nyn()
Hy oM, | %, oK, C H3z-Hp Xa—Xp
TEST | HVOLT H Tap X VOLT X TAP C-RATIO M-RATIO DEV [%)] ] PIF IfmaA] DEGREE | RES
1 141600 1 14490 18R 07723 A +9.7839 01z | P 0.0 0.19 |
B: +9.7867 0.15 P 0.0 0.19
C: +9.7950 023 | P 0.0 0.00 |
2 141600 1 14450 15R 9.7993 A: +9.8248 0.26 P 1.0 0.00
B: +9.8270 0.28 P 0.0 0.00
C: +9.8349 0.36 P 1.0 0.00
3 141600 1 14400 14R 9.8333 A+ 9.8433 010 | P 0.0 0.00 |
B: +9.8462 0.13 P 0.0 0.00
C: +9.8584 026 | P 0.0 0.00 |
4 141600 1 14380 13R 9.8607 A +9.8830 0.23 P 1.0 0.00
B: +9.8862 0.26 P 0.0 0.00
C: +9.8947 0.34 P 1.0 0.00
5 141600 1 14320 12R 9.8883 A +9.9020 014 | P 0.0 0.00 |
B: +9.9053 017 P 0.0 0.00
C:+9.9136 026 | P 0.0 0.00 |
6 141600 1 14270 11R 9.9229 A +9.8430 0.20 P 1.0 0.00
B: +9.9446 0.22 P 0.0 0.00
C: +9.9526 0.30 P 1.0 0.00
7 141600 1 14230 10R 9.9508 A+ 99612 010 | P 0.0 0.19 |
B: +9.9649 0.14 P 0.0 0.00
C:+9.9732 023 | P 0.0 0.00 |
8 141600 1 14190 9R 9.9789 A: +10.004 0.25 P 1.0 0.00
B: +10.004 0.25 P 1.0 0.00
C: +10.013 0.34 P 1.0 0.00
g 141600 1 14150 B8R 10.0071 A+ 10.022 015 | P 0.0 0.00 |
B: +10.025 0.18 P 0.0 0.00
C: +10.033 0.26 P 0.0 0.19 |
10 141600 1 14100 TR 10.0426 A+ 10,064 0.21 P 1.0 0.00
B: + 10,065 0.22 P 1.0 0.00
C: +10.075 03z | P 10 0.00 |

Figure 1. A Typical Test Record Printout
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4.6.2. Displaying the Deviation Graph

The deviation graph is a useful tool for analyzing the transformer ratio deviation. The deviation
graph displays the phase A, B, and C turns-ratio deviation of the current test record. The
following formula is used to calculate the deviation, or percent difference:

Deviation = I [(Ratiocalculated - Ratiomeasured)/ Ratiocalculated] X 100|

To display the deviation graph for the loaded test record, click on the Graph icon from the View
command group. To view the report again, click on the Report icon from the View command
group. A typical deviation graph is shown below in Figure 2.

T g Transformer Turns Ratio Analyzer Software Rev 14.1 - CHROW TRFOZ TH TAP1 10 14 2008.T5T - O *
| Bl
i “_ | TRA | style ~ (@

mE o B = i:i o5 || &5 q = ] v 2 /B [__\ v
b e L ol B0 Ol LY e e | sl 9
Graph Report Open Run Create Download Export Save File Modify Export Save Wew Download Upload  File Settings Calculator
2 from Device T Utilities Flan Plan 3T T from Device to Device Utilities

View Il Test | Test Plan | Application
CHROW TRFO2 TN TAP1 10 14 2008.TST x

Deviation Chart
Phasel = RED
Phase2 = GREEN
Phase3 = BLUE

0.5
0
-0.5 | L L1
1 5 1 1 2 2 3 3
0 5 0 5 0 5

Figure 2. A Typical Deviation Graph
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5.0 WORKING WITH TEST PLANS

The TTRA software can be used to create transformer, load tap changer, and voltage regulator
test plans on the PC. Test plans can then be run from the PC or transferred to the ATRT to be
run from the ATRT (in stand-alone mode). Test plans can also be retrieved from the ATRT using
the TTRA software.

5.1 Retrieving Test Plans From an ATRT
To retrieve a test plan from an ATRT:

1. Make sure the TTRA software is running. Connect the ATRT to the PC via the RS-232C
port and put it in Computer Interface Mode (please see section 3.3).

2. Click on the Download from Device icon in the Test Plan command group.

3. A window will appear listing a directory of all the test plans stored in the ATRT’s
memory as shown below:

ATRT Test Plan Directory >
Flan Type b fr t odel Comment
o Delta o™

Select Al Filename Prefis:
Cancel

4. You can select a test plan to be retrieved by clicking on the test plan number. The
selected test plan will be highlighted. You may select multiple test plans by holding
down the [CTRL] key and clicking on the test plan numbers. All selected test plans will
be highlighted. You may de-select a selected test plan by holding down the [CTRL] key
and clicking on the selected test plan number a second time. To select all of the test
plans, click on the “Select All” button.

5. The “Filename Prefix” input field allows you to enter a word that will be used as part of
the filename for the stored test plan on the PC hard drive. When a test plan is retrieved
from a ATRT and stored on the hard drive, the filename is in the following format:
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plan00l.pln

Text from File
“Filename Prefix” Extension
Field

Test Plan Number

So if you would like the filename to be “sample_plan001.piIn”, enter the word
sample_plan in the “Filename Prefix” input field.

6. Click on the “OK” button. The test plan will be retrieved from the ATRT and stored on
the PC in the default test plans directory (see section 3.4 for information on how to
change the default test plan directory).

o

If a test plan file with the same name already exists at the storage location,
l the file will be over-written with the newly transferred file.

NOTE
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5.2 Recalling a Test Plan From the PC Hard Drive
Test plans stored on the PC hard drive can be recalled using the steps below:

1. Click on the Modify Plan icon from the Test Plan command group. The following
window will be displayed:

Select Test Plan >
Path: | C\WanguardhT TRAMT est Plans

Test Plan Type hfr Rating

test Single Phas...

Cancel Frint Directon

e The top left section of the window displays the name of the directory where the test
plans are being retrieved from. If you wish to retrieve test plans from a different

directory, click on the “Path:” button and browse to the folder containing the test
plans.

e [f you would like to print the current directory listing, click on the “Print Directory”
button at the bottom of the window. Select the printer to print to and click on the
“OK” button.

2. Click on the filename you would like to retrieve and click the “OK” button. The test plan
will be loaded and the test plan parameters will be displayed. You may change any of
the test plan parameters as needed.
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5.3 Transferring Test Plans to an ATRT
To transfer a test plan from the PC hard drive to an ATRT:

1. Click on the Upload to Device icon from the Test Plan command group. The following
window will be displayed:

Select Test Plan ot
Path: | C\WanguardhT TRANT est Plans

Test Plan Type hdfr R ating

test Single Phas...

Cancel Print Directorny

o The top left section of the window displays the name of the directory where the test
plans are being listed from. If you wish to transfer test plans from a different

directory, click on the “Path:” button and browse to the folder containing the test
plans.

o If you would like to print the current directory listing, click on the “Print Directory”

button at the bottom of the window. Select the printer to print to and click on the
“OK” button.
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2. Click on the filename you would like to transfer to the ATRT and click on the “OK”
button. The following window will be displayed showing a listing of the ATRT’s test plan
memory locations and their contents:

ATRT Test Plan Directory

Flan

oot
0oz
003
0o4
005
006
oo
0os
0o
01n

Tupe

EMPTY
EMPTY
EMPTY
EMPTY
EMPTY
EMPTY
EMPTY
EMPTY
EMPTY
EMPTY

Mir

Model

Comment

Select Al Filenarne Prefis:

Carcel

3. Click on an empty location where you would like the test plan to be transferred to and
click on the “OK” button. The test plan will be transferred to the selected location in the
ATRT’s memory.

K

NOTE

plan.

If there are no empty memory locations available, you can select a memory
location with data in it, and it will be over-ridden with the transferred test
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5.4 Saving a Test Plan
5.4.1. Saving a Test Plan With Its Original Filename

1. If changes have been made to the current test plan and you would like to save it with its
original filename, click on the Save icon from the Test Plan command group.

2. The test plan will be saved with its original filename.
5.4.2. Saving a Test Plan With a Different Filename

1. To save the current test plan with a different filename, click on the arrow below the
Save icon from the Test Plan command group and then select the Save As option. The
following window will be displayed:

ySaveAs bd
1 » My Computer > Windows (C:) ¢ Vanguard » TTRA » TestPlans v B Search Test Plans 2
Crganize » Mew folder S (7]
I Desktop Lo MName Date modified Type Size

=l DacHrients (] testpln 7/13/2015 242 PM  InDesign 3d Party .. 1KB
1': Downloads

J‘l Music

[&=| Pictures

B Vvideos

i, Windows (C)

w Data (E)

s Passport (F:)

File name: | | -

Save as type: | Test Plan Files (*.pin} e

» Hide Folders Cancel

2. Browse to the folder where you would like to save the test plan.
3. Enter the filename in the “Filename:” input field.

4. Click on the “Save” button. The test plan will be saved with the new filename.

5.5 Moving, Copying, and Deleting Test Plans

Test plans are stored on your computer in the folder specified in the "Test Plan Path"
parameter in the TTRA's application settings (please see section 3.4). You can copy, move, or
delete the test plan files using Windows Explorer. To quickly access your test plans folder, click
on the File Utilities icon from the Test Plan command group. The default location for your test
plans will be opened in Windows Explorer and you can use standard Windows commands to
move, copy, or delete the test plans.
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5.6 Creating Test Plans

The TTRA software can be used to create test plans for transformers, load tap changers, and
voltage regulators.

5.6.1. Creating a Test Plan for a Transformer
To create a test plan for a transformer:

1. Click on the arrow below the New icon from the Test Plan command group and select
Transformer. An empty test plan will be displayed as shown below:

i Transformer Turns Ratio Analyzer Software Rev 14.1 - Untitled Test Plan #2 - O >
i “, | TmRa | Style ~ @)
F = e =1 b d TN Ba || % I £ e e, e
JRALD ¥ «HAaAHLO Y dALESD
Graph Report Open Run Create Download Export Save File Modify Export Save MNew Download Upload File Settings Calculator
= from Device = Utilities Plan  Plan - = from Device to Device Utilities
View 1 Test Test Plan l Application

test.pin Untitled Test Plan #2 x }

Date: Dec5 2016 Device Transformer MFR: | |
Time: 03:19PM bodel: |
SR | Fiating | ‘

Type: | Single Phase (Iphl) |

Circuit: |

|
Location | |
|
|

Serial#: |

Max Dev. %: Yoltage: a0y v

Operator |

Comment:

| Pnase | Hvoltage | HTap @ XVoltage | XTap | Calc Ratio | Meas Ratio | Deviation | P/F | I[mA] | Angle = Res

B[8]2[2]e|=|N|a|o]s|uln <

14

Setd Of Tests

2. The number of tests created is based on the "Test Limit" value set in the TTRA's
application settings. You can over-ride this by clicking on the "Set # Of Tests" button at
the bottom of the screen and then entering the number of tests you would like.

3. Enter the header information in the top section. You can use the [Tab] key to move from
one input area to the next or you can click on the desired input area.

4. Click on the “Type:” drop-down list and select the transformer type.

5. You can set the maximum deviation percentage by clicking in the “Max. Dev. %” input
area and typing in the desired value.
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= When using a test plan to run the turns-ratio test, the measured turns-ratio
l is compared against the calculated turns-ratio. The difference (deviation)
between the two turns-ratios is calculated as the percentage difference (see
section 4.6.2 for the formula). A deviation greater than the preset “Max.
Dev. %” will be marked as “F” (Fail) in the “P/F” column.

NOTE

6. To set the test voltage, click on the “Voltage:” drop-down list and select the desired test
voltage (8 Vac, 40 Vac, or 100 Vac).

7. Enter the “H Voltage”, “H Tap”, “X Voltage”, and “X Tap” values for the first row by
clicking on each cell and then typing the value. You can also click on a cell, enter the
value, and then press the [TAB] key to move to the next cell on the right. You can also
use the up and down arrow keys to move vertically. Once the “H Voltage” and “X
Voltage” values have been entered, the calculated ratio will be displayed in the “Calc.
Ratio” column.

8. Once all information has been entered, save the test plan (see section 5.4).
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5.6.2. Creating a Test Plan for a Load Tap Changer
To create a test plan for a load tap changer (LTC):

1. Click on the arrow below the New icon from the Test Plan group and select Load Tap
Changer. The following window will be displayed:

Create Test Plan X

‘oltage at Meutral
[] Use Custom Lower Steps

# of Stepx: Raise 2 Lawer : l:l
Metral Enter Yaltage Step in % l:l =

Tap Location || qu -

Extra Tests: IC'
e

2. If the number of Lower steps is different than the Raise steps, check the "Use Custom
Lower Steps" checkbox.

3. Enter the number of Raise steps in the "Raise" input field, and if applicable, the number
of Lower steps in the "Lower" input field.

4. Enter the number of Neutral steps in the "Neutral" input field.
5. Enter the H and X voltage values at neutral in the corresponding input fields.

6. Enter the voltage step percentage value in the "Enter Voltage Step in %" input field. This
defines the percentage by which each step voltage is raised or lowered.

7. Select the LTC tap location from the corresponding drop-down list. Select “Low” if the
LTC taps are located on the low side of the transformer winding or “High” if the LTC taps
are located on the high side of the transformer winding.

8. Enter the number of extra tests. This adds extra tests other than the ones automatically
generated by the TTRA program. An extra row will be added in the test plan for each
extra test.
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9. Click on the “OK” button. An untitled test plan with the selected parameters will be
created and displayed as shown below:

Tom Transformer Turns Ratio Analyzer Software Rev 14.1 - Untitled Test Plan #1 — O =
| 1)
* | TRa | style ~ (@)
FIETTEEEC DEECEER R
W ARL D shHA ML & dRNL @
Graph Report Open Run Create Download Export Save File Modify Export Save MNew Download Upload  File Settings Calculator
= from Device o Utilities Plan Plan . - from Device to Device Utilities
View Test Test Plan Application
Untitied Test Plan #1 x| -
A
Date: Dec05, 2016 Device Load Tap Changer MFR: | |
Time: 03:32 FM Madel: | ‘
Cormpany: .
pamy | | Fating | ‘
Location | | -
Type Single Phase (1phl) v
Circuit: | | P = =
Operatar | | Serial#: | |
hex Dew. 24: Yioltage: a0y o
Comment: i
Step: 0.05
Phase | HVoltage | HTap = XVoltage | XTap | Calc. Ratio | Meas. Ratic | Deviation | P/F | I[mA] | Angle  Res
1 12600 223 2R 56.4263
2 12600 213 1R 591133
3 12600 203 N 62.0690
4 12600 193 L 65.3358
5| 12600 183 2 68.9655
"

10. Enter the header information in the corresponding input fields.

11. If you had entered a number other than 0 for additional tests, enter the values for each
additional test row (H Voltage, X Voltage, H Tap, and X Tap). You can also modify any of
the H Voltage, H Tap, X Voltage, and X Tap values in the other rows by clicking on the
corresponding cell and entering the new value.

12. Select the LTC type from the “Type:” drop-down list.
13. Enter the maximum deviation percentage in the “Max Dev. %” input field.
14. Select the test voltage from the “Voltage:” drop-down list.

15. Save the test plan (see section 5.4).
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5.6.3. Creating a Test Plan for

a Voltage Regulator

To create a test plan for a voltage regulator:

1. Click on the arrow below the New icon from the Test Plan command group and select
Voltage Regulator. The following window will be displayed:

Vaoltage at Meutral

4

Lower

Enter Yoltage Stepin &

Tap Location || qu

Create Test Plan
[ Use Custom Lower Steps
# of Steps: B b
Medtral
Eutra Tests: o
Cancel

[ 1=

L

2. If the number of Lower steps is different than the Raise steps, check the "Use Custom

Lower Steps" checkbox.

3. Enter the number of Raise steps in the "Raise" input field, and if applicable, the number
of Lower steps in the "Lower" input field.

4. Enter the H voltage value at neutral. This is the high side voltage at neutral.

5. Enter the voltage step percentage value in the "Enter Voltage Step in %" input field. This
defines the percentage by which each step voltage is raised or lowered.

6. Select the voltage regulator tap location from the corresponding drop-down list. Select
“Low” if the voltage regulator taps are located on the low side of the transformer
winding. Select “High” if the voltage regulator taps are located on the high side of the

transformer winding.
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7. Click on the “OK” button. An untitled test plan with the selected parameters will be
created and displayed as shown below:

I N .. . Transformer Turns Ratio Analyzer Software Rev 14.1 - Untitled Test Plan #2 — O ®
|
i [ Tma |

WO AL D sRA AL E AL @

Graph Report Open Run Create Download Export Save File Modify Export Save MNew Download Upload  File

Style ~ (@)

Settings Calculator

= from Device o Utilities Plan Plan . - from Device to Device Utilities
View Test Test Plan Application
Untitled Test Plan #2 x| -
A
Date: Dec (5, 2016 Device:  ‘oltage Requlatar MFR: | |
Time: 03:38 P Madik | ‘
i | | Rating | ‘
Lacation | | | |
Tvpe Single Phase (1phl w
Circuit: | | P Ek (p )
Operator | | Serial#: | |
hex Dew. 24: Yioltage: |4El\/ ‘,‘
Comment: B
Step: 0.05

Phase | HVoltage | HTap = XVoltage | XTap | Calc. Ratio | Meas. Ratic | Deviation | P/F | I[mA] | Angle  Res

1 12600 13860 2R 0.9091
2| 12600 13230 1R 0.9524
3 12600 12600 N 1.0000
4 12600 11970 L 1.0526
5 12600 11340 2L 11111

8. Enter the header information in the corresponding input fields.

9. Select the voltage regulator type from the “Type:” drown-down list.

10. Enter the maximum deviation percentage in the “Max Dev. %” input field.
11. Select the test voltage from the “Voltage:” drop-down list.

12. Save the test plan (see section 5.4).
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6.0 RUNNING TESTS

The TTRA software can be used to run transformer, load tap changer, and voltage regulator

tests directly from the PC. This is especially convenient when used in conjunction with a test
plan.

6.1  Running a Transformer Turns Ratio Test Using a Test Plan

Follow the steps below to perform a transformer turns ratio test using a test plan (the same
procedure also applies for performing load tap changer and voltage regulator tests):

1. Connect the ATRT to the PC via the RS-232C port and put it in Computer Interface Mode
(see section 3.3).

2. Connect the H and X leads per the ATRT’s User’s Manual.

3. Click on the Run icon from the Test command group. The following window will be

displayed:
Select Test Plan te Run x
Patk: | C:WWanguardhTTRAMT est Plans
Test Plan Type ke R ating
test Single Phas. ..
Cancel Frint Directaon
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4. |If the test plan you would like to use is not in the current directory, click on the “Path:”
button at the top of the window and browse to the directory containing the file. Once
you have located the test plan to be used, click on the filename, and then click on the
“OK” button. The test plan will be loaded and the first test (first data row) will be
selected as shown below:

'. s Transformer Turns Ratio Analyzer Software Rev 14.1 - Untitled Test Results #1 — ] *
— | TRa | Siyle ~ @
O AAD ® sHAAAD Y dAC e
AN AL B s A sl O e | Ll @
Graph Report Open Run Create Download Export Save File Modify Export Save MNew Download Upload  File Settings Calculator
. from Device i Utilities Plan Plan 54 e from Device to Device Utilities

View I Test I Test Plan | Application |

Untitied Test Results #1 x | -
Date: DeclE, 2016 Dewvice:  Transfarmer MER: | |
Tirne: 07:25 A WMadal: | |
Cornpany: |} of Inst 1t

pany ||\r’anguar nstruments | Raling | |
Location: |LAEI |

Tvpe: Single Phase {1phl)
Circuit: |1A | i
Operator: |T'A | el |
e D, % “iltage: A0y 7
Comment: :
| Pnase | Hvoltage | HTap | XVoltage | XTap Calc Ratio | Meas Ratio | Deviation | P/F | IImA] | Angle | Res
e 12000 | 206 58.2524
2 | H1-H2/X1-X2 12000 206 582524
3 !H1—H.2n')(1—)(2 12000 206 58.2524
4 §H1—H21X1—X2 12000 206 58.2524
5 !H17H21X17X2 12000 206 582524
Fun Test Mext Test ERepeatTest Clear Data. Motepad

< >

5. Torun a test, click on the “Run Test” button at the bottom of the window. The TTRA wiill
initiate the test. Once the test is finished, the measured turns ratio, excitation current,
and the phase angle measurement information will be filled in. If the test plan contained
the transformer’s nameplate voltages, the “percentage deviation” and “P/F” columns
will also be filled in.

6. You can enter the resistor value for each phase reading by clicking on the “Res” cell and
entering the value.

7. The header information can also be edited as needed.

8. You can perform the next test by clicking on the “Next Test” button. If you would like to
repeat the last test performed, click on the “Repeat Test” button.
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9. Anotepad is also available for entering any relevant information about the test. To
access the notepad, click on the “Notepad” button. The following window will be
displayed:

Enter Test Info >

[ Gonce

Type your notes and then click on the “OK” button.

10. Save your test record after performing all tests by clicking on the Save icon from the
Test command group.
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6.2 Running a Transformer Test Using the Create Test Option

The Create option from the Test command group can be used to quickly perform a test without
a test plan. To test a transformer using the Create option:

1. Click on the arrow below the Create icon from the Test command group and then select

Transformer.
= You can also select Load Tap Changer or Voltage Regulator to create a Load
l Tap Changer or Voltage Regulator test respectively. You will then be asked

for the relevant parameters for each test. Please see sections 5.6.2 and
NOTE 5.6.3

An untitled test plan will be displayed as shown below:

D\ F Transformer Turns Ratio Analyzer Software Rev 14.1 - Untitled Test Results #1 = O X
‘|m| Style ~ (@)

AaAD ¥ :2HAaazE0 * A3 @]

Open Run Create Download Export Save File Modify Export Save Mew Download Upload File Settings Calculator
~  from Device - Utilities Plan Plan - ~  from Device to Device Utilities

View [ Test | Test Plan | Application
Untitled Test Results #1 x| -

-l

Graph Report

Date: Dec 06 2016 Dewice:  Transformer MFR ‘ |
Time. 0733 AM Madel. | |
Company’ ||

Fating: ‘ ‘

Type:  Single Phase(Iphd) |

Circuit: |

|
Location: | |
|
|

Seright ‘

Meax Dew. %4: “oltage: A0y o

Operator: |

Comment:

Phase | HVoltage HTap | XVoltage | XTap | Calc Ratio Meas. Ratio | Deviaion P | I[mA] | Angle | Res A
H1-H2/X1-X2
H1-H2/X1-X2
H1H2/X1 X2
H1-H2/X1-X2
H1-H2/X1-X2
H1H2/X1-X2
H1-H2/X1-X2
H1-H2/X1-X2
H1-H2/X1-X2
H1-H2/X1-X2
H1-H2/X1-X2
H1H2/X1-X2
H1-H2/X1-X2
H1-H2/X1-X2
H1H2/X1 X2
H1-H2/X1-X2
H1-H2/X1-X2

[FENELY S

‘_.|

2 3[R[23]e|n|~|a]nlalule

| b | ok |k
= & !

|
<

N
e

Fun Test Mext Test ‘Repeat Test Clear Data [ Motepad

Fill in the header information.
Select the transformer type from the “Type:” drop-down list.

Edit the Max. Dev. % value if necessary.

vk W N

Select the test voltage from the “Voltage:” drop-down list.
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6. Fill in the transformer nameplate voltages. The “Phase” and “Calc. Ratio” fields will be
filled in automatically.

7. Click on the “Run Test”, “Next Test” or “Repeat Test” button to test the transformer.

8. Once all tests have been performed, save your test record by clicking on the Save icon
from the Test command group.
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7.0 USING THE TRANSFORMER TURNS RATIO CALCULATOR

The TTRA software features a turns ratio calculator that can be used to quickly calculate the
winding turns ratio of a transformer. To use the calculator:

1. Click on the Calculator icon from the Application command group. The calculator
window will be displayed as shown below:

Click on the File menu and select Calculator. The calculator window will be displayed as
shown below:

Calculator *

Type: ;S.ingl.e.F'.hase v|
Percent: |100

Flatio:

[Calculate Cloze

2. Type the H and X voltage values in the corresponding fields.
3. Select the transformer type from the “Type:” drop-down list.

4. If desired, type a percentage value in the “Percent:” input field. This option calculates
the turns ratio at the specified percentage of the nameplate voltage. For example, if the
H nameplate voltage is 12,000V, the X nameplate voltage is 1200V, the transformer type
is single phase, and the percentage value of 80 is used, the turns ratio will be calculated
as:

Ratio = (Vy/ Vx) x (Percent / 100)
= (12,000 / 1200) x (80 / 100)
=8.00

5. Click on the “Calculate” button and the calculated ratio will be displayed to the right of
the “Ratio:” label.
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