Transformer Turns Ratio Analyzer Series 2
(TTRA-S2)

VERSION 1.x SOFTWARE MANUAL

For Use with Vanguard’s
ATRT-03 S2, ATRT-03A S2, ATRT-03B S2, and Tri-Phase
Transformer Turns-Ratio Meters

Vanguard Instruments Company, Inc.
1520 S. Hellman Ave.
Ontario, California 91761, USA

TEL: (909) 923-9390 June 2009

FAX: (909) 923-9391 Revision 2




TTRA-S2 VERSION 1.x SOFTWARE MANUAL REV 2

TABLE OF CONTENTS

CONVENTIONS USED IN THIS DOCUMENT ...oeiiitiiiiieeeiieesrireeesveeesieeesieessireessieeessiseessaneessaneeesanes 1
1.0 INTRODUCTION .....utitiiitiieeiteeesteeesteeesteeestaeesaaeessaseeesabeeessaeessaeaesseasssseeessseeesssenesnsnessnsenns 2
1.1 System ReQUIFEMENTS ...ceeeee ettt e ebesssasasanassaeaaaaaas 2
2.0  SOFTWARE INSTALLATION ...ctttiittte ittt ettt esieeesteeesiteesiaeessbaeessateessaseeesabeessnsaessnsaeesnseesnnnes 3
3.0 STARTING AND CONFIGURING THE TTRA-S2 SOFTWARE........coieiieeeiieeeiiieesieeesieeessinee e 6
3.1 Main Menu [tem DeSCHIPLIONS ..cvvviiiiiieiiiiii s s e e s e e e e e e e e e e e e e e e e e e e e e aaeaaaas 6
3.2 SyStemM CONFIUIAtION ..uuvviieiiii ittt e e e e e e e e e e e e abrreereeeeeseeesensnnns 8
S T o a1 a1 (=T Y= AU o TP U P PP PP UPUPPPU 9
4.0  WORKING WITH TEST RECORDS .....oeotiiieiiieecieeeeiteestteessvee s tee e savaessasaaesesaeessaneesnaeesnnnes 10
4.1 Retrieving Test Records From an ATRT ....ccuuiiiiiiiiiieeieritee e eeinee e sesiraeee s s sireee s seaeneeesenns 10
4.2 Recalling a Test Record From the PCHard Drive ........cccccveeeeecciieee et 12
G Y VoY == T Tyl 2 (=Y ol o o R 13
4.3.1. Saving a Test Record With Its Original Filename ........c.ccccoveiiieeiiniiieee e, 13
4.3.2. Saving a Test Record With a Different Filename .......cccccveeieeieeciiveeeeeeeee e, 13

N @0 T o VAT Y - =T A =T ol o [ SR 14
4.5  Deleting TeSt RECOIS......uuiiiiiiie ittt e et e e e e e e e e e ertrrre e e e e e e e e sesansaraaeeeaaaeesean 15
4.6 Exporting a Test Record in Microsoft” EXCEl” FOPMAt c..v.eeveeeeeeeereeeeseeeeeeeseeeeeeeeeeseeeenene 16
4.7 Exporting a Test Record to a Text File......cccuueeiiiiiiiiice e 18
4.8 Working with Tabulated Test RESUIES ......ccieiiiiiiiicieeeee e 20
4.8.1. Printing the Tabulated Test RESUIES .......ccvviiiiriiiiei e 20
4.8.2. Displaying the Deviation Graph ......ccccivveeeieeiii et e e e e 22

5.0 WORKING WITH TEST PLANS ....ctttiitit ittt ettt esite ettt seite e st e st e e stae s saaeessaeessasaessaneeenas 23
5.1 Retrieving Test PIans From an ATRT ....cciviiiii oot e e eenrreer e e e e e 23
5.2 Recalling a Test Plan From the PC Hard Drive.......ccccoeciiiiiiiciieee e 25
5.3  Transferring Test Plans t0 @n ATRT .....ccoioiiiiee et e et e e e e snaee e e e nee e e e e e 26
I Y 1V [T T Y] o - T o T PRSP 28
5.4.1. Saving a Test Plan With Its Original Filename.........ccccceeiiviieiiiniiieee e, 28
5.4.2. Saving a Test Plan With a Different Filename........cccccveeeieeieciiiiieeeeeeee e, 28

5.5  CoPYING TSt PIaNS...c. .ttt e e e e et e e e e eae e e e e s naae e e e ennaeas 29
5.6  Exporting Test Plans to a USB Thumb (FIash) Drive.........cccccoveeeeecciieee e 30
5.7  Deleting TeST Plans ...cc.uuiiiiiiiiiiee ettt e e s s sbae e e e s nbaeee e s nnneeas 32
5.8 Exporting a Test Plan 10 @ TEXE Fil@ ..uuveeiiiiiiiiiieeeeeee et eerreeee e e e 33
5.9  Creating TeST PlanS .....uuiiiiiei ettt e e e e e et e e e e e e e e s e s snnreaeeeeeaeeeeennnnees 34
5.9.1. Creating a Test Plan for a Transformer......cccoocvviiiiiiiie e 34
5.9.2. Creating a Test Plan for a Load Tap Changer.......ccccveeeeeiecccirrereeeeee e eeecrrrreeeeee e 36
5.9.3. Creating a Test Plan for a Voltage Regulator........ccccvveeeeviieiiecciieee e, 38

6.0 RUNNING TESTS coiiiitieiiiieeiitee st sitee st e e site e e ste e sbee e sbaeessbaeesabeesnnteesssteessnsaeesnseeessseesnns 40
6.1  Running a Transformer Turns Ratio Test Using a Test Plan ......cccocccvveeeeviiiieeiiniineeennns 40
6.2 Running a Transformer Test Using the Create Test Option ......ccccveeeeeeeeeieiccciineeeeeeeeenn, 43
7.0  USING THE TRANSFORMER TURNS RATIO CALCULATOR ...ccocuviiiiieeeriee e esiee e 45




REV 2 TTRA-S2 VERSION 1.x SOFTWARE MANUAL

LIST OF FIGURES

Figure 1. Test Record in TTRA-S2 Software and Microsoft EXCel.......cccceveeeieiiiiicinriieeeeee e e, 17
Figure 2. Test Record in TTRA-S2 Software and in Text Format........cccocccvieeevcieee e, 19
Figure 3. A Typical Test ReCOrd PrintOUL.........cccuuiiiiiiiiiiie e 21
Figure 4. A Typical Deviation Graph.......uueeiieiiiiee ettt e e s s sbrae e es 22




TTRA-S2 VERSION 1.x SOFTWARE MANUAL REV 2

CONVENTIONS USED IN THIS DOCUMENT

This document uses the following conventions:

Microsoft® Windows XP and Vista will be simply referred to as Windows in this manual
The general term “ATRT” used in this manual refers to any of the TTRA-S2 compatible
Vanguard transformer turns-ratio meters (ATRT-03 S2, ATRT-03A S2, ATRT-03B S2, Tri-
Phase)

Menu Names are referred to as Menu Name

Menu items are referred to as Menu Item

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

PC keyboard keys are referred to as [Key]. Key combinations are shown as [Key]+[Key].
A key or switch on the ATRT is indicated as [KEY]

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

ATRT menu options are referenced as (MENU OPTION)

An ATRT’s LCD screen output is shown as:

L. OPTION 1
2. OPTION 2
3. OPTION 3
4. OPTION 4

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 Series 2 (TTRA-S2) software is a Windows-based PC
software application for use with Vanguard’s Series 2 line of three-phase transformer turns-
ratio testers (ATRT-03 S2, ATRT-03A S2, ATRT-03B S2, and Tri-Phase). 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 format.
e Retrieve test records stored in an ATRT.

1.1 System Requirements

The TTRA-S2 software has the following minimum system requirements:

e PC running Microsoft® Windows® XP or Windows® Vista
e 2 Megabytes of hard drive space

e CD-ROM or DVD-ROM drive

e RS-232C (serial) port or USB port
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20 SOFTWARE INSTALLATION
Follow the steps below to install the TTRA-S2 software on your PC.

1. Insert the installation CD in the PC’s CD or DVD drive.

2. From the Windows Desktop, click on the “Start” button to bring up the Start Menu.
3. From the Start Menu, click on My Computer to open the My Computer window.
4

Double click (or single click in some Windows configurations) on your CD/DVD Drive icon
to navigate the installation CD. The contents of the CD will be listed as shown below:

© TTRA-S2 (07) FEX
: Fle Edit View Favorites Tools  Help #
e Back — _\_‘) ‘? /'jj Search li. Folders v

Address "\:} D:\ v| Go

B | Name Size | Type Date Modified
D Writing Tasks Files Currently on the CD

(& wrrits these fles to CD _ ElrTRas setup Rev 1.s.ex% 4,172KB  Application 12/4/2003 1:56 PM

Description: Setup.exe

= Company: Macrovision Corporation
File Version: 12.0,0,42974

(%) ;“b"?h :"5 folder to Date Created: 12/4/2008 1:56 FM
~ the Wel Size: 4,07 MB

&2 Share this folder

File and Folder Tasks

5. Double click (or single click in some Windows configurations) on the “TTRA-S2 setup Rev
1.x.exe” file to start the installation process. The TTRA-S2 InstallShield Wizard will
appear as shown below:

TTRA-S2 - InstallShield Wizard X]

Welcome to the InstallShield Wizard for
TTRA-52

The InztallS hield Wizard will install TTRA-SZ on your
computer. To continue, click Mext.

< Back Hest > l[ Cancel
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6. 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:\Program
Files\Vanguard\TTRA-S2):

TTRA-52 - InstallShield Wizard

Choose Destination Location

Select folder where setup will install files.

G Inztall TTRA-S2 ta:
C:\Program Files\Wanguard\TTRA-52

[ < Back " Mest > l[ Cancel ]

7. You may choose a different installation location by clicking on the “Change...” button
and then browsing to the location on your hard drive where you would like to install the
software. If you would like to install the software in the default location, click on the
“Next” button to continue. The following screen will be displayed:

TTRA-52 - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

Click, Install to begin the installation.

If wou want ta review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

< Back " Inztall l[ Cancel
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8. Click on the “Install” button. The InstallShield Wizard will copy files to your hard drive.
The following screen will be displayed once the software has been successfully installed:

TTRA-52 - InstallShield Wizard

Install5 hield Wizard Complete

The InzstallShield Wizard has successfully installed TTRA-S2.
Click. Finish to exit the wizard,

< Back Cancel

9. Click on the “Finish” button to close the InstallShield Wizard and complete the
installation process.

[ e The installation program will create two sub-folders, “Test Plans” and

“Test Records”, in the main installation folder. By default all test records
will be stored in the “Test Records” folder and all test plans will be
stored in the “Test Plans” folder.

NOTES

e You can later change the default test record and test plan storage
locations. Please see section 3.2 for details.
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3.0 STARTING AND CONFIGURING THE TTRA-S2 SOFTWARE

During the installation process, a Vanguard program group will be created under the All
Programs submenu in the Windows Start menu. To launch the TTRA-S2 software:

1. Click on the Windows “Start” menu button to open the Start Menu.
Click on the All Programs menu item.
Click on the Vanguard menu item.

Click on the TTRA-52 menu item.

v kA W N

Click on the TTRA-S2 menu item. The TTRA-S2 main application window will appear as
shown below:

£ Transformer Turns Ratio Analyzer Series Il Software Rev 1.8 |._||E||£|
File Recal Test Test-¥fmr Retrieve Test-Plan File-Utl System-Config

JReady Y

3.1  Main Menu Item Descriptions

The TTRA-S2 Main Menu bar features the following menus:

e File Menu:
Create, transfer, and run test plans
Create and retrieve tests
Configure system parameters and options
Use various file utilities
Use turns-ratio calculator
o Exit the program

e Recall Test Menu: Recall test records from the PC hard drive for viewing
e Test-Xfmr Menu:

o Runatest plan

o Create a transformer, load tap changer, or voltage regulator test plan
Retrieve: Retrieve test records from an ATRT
Test-Plan: Create, retrieve, modify, transfer, and export test plans
File-Util: Copy, delete, and export test records and test plans
Sys-Config: Configure system parameters

O O O 0 O
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3.2 System Configuration

Before using the program, the system configuration parameters should be reviewed and
changed as required. To configure the program settings:

1. Make sure the TTRA-S2 software is running on the PC.

2. Click on the System-Config menu. The following window will be displayed:

Program Setup E|
Communications Mizc
v LIS Enable v Save Setup File
Pat [comt: <] || TestLimit E
Test Plan Path

|C: W anguard WA TRTO3 52 Browse

Teszt Record Path

|C:\Program Files\Wanquard\ATTRO3 Seres 2 Browse

Ok, | Cancel |

a. Communications

If the ATRT is connected to the PC via the USB interface, make sure that the “USB
Enable” checkbox is checked.

If the ATRT is connected to the PC via the RS-232C interface, make sure to un-check
the “USB Enable” checkbox, and then select the correct RS-232C COM: port from the
“Port:” drop-down list.

b. Misc

Make sure the “Save Setup File” checkbox is checked if you would like to
permanently save the configuration settings. If this box is not checked, any settings
you change will only stay active for the current session and will be reset the next
time you run the software.

Type the number of tests that need to be run in the “Test Limit” input box. The test
limit defines the number of tests to be used in the transformer test plan. For
example, if the transformer has 10 tap positions, the test limit should be set to 10.

c. Test Plan Path

The default location where test plans are stored on the PC hard drive is listed in the
“Test Plan Path” section. You can change the default storage location by clicking on
the “Browse” button and then selecting a different folder.
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d. Test Record Path

The default location where test records are stored on the PC hard drive is listed in
the “Test Record Path” section. You can change the default storage location by
clicking on the “Browse” button and then selecting a different folder.

3. Click on the “OK” button to apply all changes to the program settings.
3.3  Printer Setup
To setup the printer:

1. Click on the File menu and select Print Setup... The following window will be displayed:

Print Setup
Printer
Mame: Brother HL-5240 series - Properties...
Status: Feady
Type: Brother HL-5240 series
Whers:  USBOOT
Comment:
Faper Orientation
Size: |Le‘tter ﬂ * Portrait
Source: |Auto Selact ﬂ (" Landscape
Metwork... 0K | Cancel |

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-S2 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
record, change the H Voltage, X Voltage, H Tap, and X Tap values, and save the record to the
hard drive.

l If the H Voltage and/or X Voltage values are changed, the TTRA-S2 software will

automatically re-calculate the calculated ratio and deviation.
NOTE

4.1 Retrieving Test Records From an ATRT
To retrieve a test record from an ATRT:

1. Make sure the TTRA-S2 software is running. Connect the ATRT to the PC via either the
RS-232C port or the USB port and turn on the power.

2. From the Retrieve or File menu select Retrieve Test Record From Device.

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

ATRT Directory X
Test | Date | Station | Mfr | R ating |
ooz 08/28/09
001 05428403

Select 4l Filename Prefis: test

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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test001. 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 following window will be displayed:

Erowse for Folder @

Select folder to save to

=

My Documents

= -j My Computer
ﬁ, 32 Floppy (A:)
=g Local Disk {C:)
{23 TTRA-S2 ()
&g My Book (E:)
[ Documents

My Digital Camera

{3 Tamim's Documents

\a My Metwork Places
[C5) Downloads

[ OK H Cancel ]

Browse to the location on your PC where you would like to save the retrieved test
records and click on the “OK” button. The test records will be retrieved from the ATRT
and saved to the selected location on your PC.

== If a test record file with the same name already exists at the storage
l location, the following window will be displayed:

nore

[ &pply to all

ez 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 Recall Test menu (or click on the File menu and select Recall Test...). The
following window will be displayed:

Select Test X]
Path: 1 C:A\Program Files'WanguardsT TRA-S24T et Recards # of Tests: 2
File Name i Date i Location ] Type ] i J Rating ]
test00] tay 28, 2. Single Phaze
test0z2 May 28, 2. Single Phaze

Cancel Print Directom

e 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.

¢ [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
4.8 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 menu and select Overwrite.

l Alternatively, you can select the Save option from the File menu.
NOTE
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 Save menu and select
Save As...

l Alternatively, you can select the Save As... option from the File menu.

NOTE

The following window will be displayed:

Enter Test Result File Name

Save in: |@ Test Records j I'j( Eg-

|#] testoo1. tst
|#] testonz. tst

Save astype: |Test Results ("ist) | 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.




REV 2 TTRA-S2 VERSION 1.x SOFTWARE MANUAL

4.4  Copying Test Records
To copy a test record from one location on the PC hard drive to another location:

1. From the File-Util menu, click on Copy and then select Test (alternatively you can click
on the File menu, click on File Utilities, click on Copy and then select Test). The following
window will be displayed:

Fath: 1 C:\Program Files'Wanguardi T TRA-524Test Records #of Tests; 2
File Name i Date i Location ] Type 1 il J Rating ]
test00l May 28, 2. Single Phaze

test002 tay 28, 2. Single Phaze

Cancel Print Directom

2. If the test record you would like to copy 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 record to be copied, click on the filename. You may
select additional test records by holding down the [CTRL] key and clicking on each
subsequent filename. Once you have selected the test record(s) to be copied, click on
the “OK” button. The following window will be displayed:

Browse for Folder E

select folder to save to

=

My Documents

= -j My Computer
ﬁ, 312 Floppy (A:)
age Local Disk (C:)
£ TTRA-52 (D)
&ge My Book (E:)
|5 Documents

My Digital Camera

[C3) Tamim's Documents

\a My Metwork Places
[C3) Downloads

[ OK ] [ Cancel ]

3. Browse to the folder where you would like the test record to be copied to, and then
click on the “OK” button. The test record will be copied to this folder with the same
filename as the original.
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4.5 Deleting Test Records

To delete a test record stored on the PCh

ard drive:

1. From the File-Util menu, click on Delete and then select Test... (alternatively you can
click on the File menu, click on File Utilities, click on Delete, and then select Test...). The

following window will be displayed:

Path: i C:A\Program Files'Wanguards T TRA-S24T et Recards #of Tests: 2
File Name i Date 1 Location ] Type ] i J Rating ]
testd0 May 28, 2. Single Phase
testl02 May 28, 2. Single Phaze
Cancel Frint Directary ]

If the test record you would like to delete 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 re
select additional test records by h
subsequent filename. Once you h

cord to be deleted, click on the filename. You may
olding down the [CTRL] key and clicking on each
ave selected the test record(s) to be deleted, click on

the “OK” button. The selected test record(s) will be permanently deleted from the PC

hard drive.
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4.6  Exporting a Test Record in Microsoft® Excel® Format

You can export a test record in Microsoft” Excel’ format. To export a test record in Excel®
format:

1. From the File-Util menu, click on Export and then select Test Record to Excel

(alternatively you can click on the File menu, click on File Utilities, click on Export, and

then select Test Record to Excel). The following window will be displayed:

Path: 1 C:\Program Files'anguardsT TRA-S24Test Records Hof Tests: 3
Filz Name i Date i Loe:ation i Tepe ] il 1 Rating ]
testl01 Map 29, 2. Single Phaze
7413 Sep08, 2. Shop I Drelta Star Inc. 20 M4
7432 tank ratio_... Sep23. 2. Dwnl Dielta Star Inc. 15 MuA
Cancel Print Directom

If the test record you would like to export 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 record to be exported, click on the filename. You may
select additional test records by holding down the [CTRL] key and clicking on each

subsequent filename. Once you have

selected the test record(s) to be exported, click on

the “OK” button. The following window will be displayed:

Browse for Folder

Select folder to save to

B

=

My Documents

- i My Computer
} 3v2 Floppy (A:)
&g Local Disk (C:)
{23 TTRA-S2 ()
&g My Book (E:)
) Documents

My Digital Camera

[C3) Tamim's Documents

‘-':g My Metwork Places
|C3) Downloads

[ ox

H Cancel ]

3. Browse to the folder where you would like the Excel” file(s) to be saved and click on the
“OK” button. Figure 1 shows a test record in the TTRA-S2 software compared with the

exported data in Excel’.
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1 |FilenamedC:\Program Files\Vanguard\TTRA-S2\Test Records\F7413.tst

H9-0z )= f7413.xls - Microsoft Excel -
Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat @ =
| AL ~ e ] Filename:
A B oo oo e ok s o o Lo Jokw [ou [ om ]

Figure 1. Test Record in TTRA-S2 Software and Microsoft Excel

2 |Date: | B-5ep-08 £ Transformer Turns Ratio Analyzer Series Il Software Rey 1.8 - [F7413.tst]
3 |Time: | 6:56 AM [ Fie Pt Save Windom i
4 |Company:Vanguard Instruments i =
= f \-{sh - Dete: Sep08.2008  Device  Load Tap Changer MFFR:  [Delta Stesinc.
i ﬁ'iclijrc:uilsn. o TS Modsl: [PTL
L - . Corripanty: [Vanguard Instruments Raing. [0 vA
7 |Operator: VF Location: [Shop
8 |MFR:  DeltaStarInc. oiie [ Tope: [0 =1l Graup: [ £
. B_EModeI: |PTL Opsrator: [V Seraip: [F7413
10 |Rating: |20 MVA MaxDev%: [05  Volage:
11 |Type:  |Dynl L Step: 580l 1%
12 |Serial:  |F7413 - -
T | Phase  HVoltage = HTap | XVollage | XTap Calc Ralic Meas Ralio Devialion | PF | limAl | Angle | Res -
13 |Max Dev.: 0.5 Ala 67000 13717 16R 84501 +8.446 0.17 P 2400 o0o020 |
|Voltage: 100V B +B.445 0.8 P 2000 0020 —
Eisiil c + B.A45 0.18 P 2300 0.020
I _;Step Bt AL 2|A 67000 13630 1SR 8.5085 +8.523 017 P 4400 0020
16 |Comment: |m +8.523 017 P 3800 0.030
ET) c +8.525 0.18 P 4400 0040
ala 67000 13561 1R 85574 +B.581 028 P 2300 0030
e + B.580 026 P 1800 0030
c + 8,580 028 P 2200 0030 g
Jready
21 [No. Phase H Voltage HTap X Voltage X Tap C-Ratio M-Ratio Deviation P/F 1[mA] Angle Res
22 1A 67000 13717 16R 84601 8446 017 P 24 0.02
23 B 2445  013P 2 002
24 le | | 8445  013P 23 002
25 2A 67000, 13639 15R 85085  8.523 0.17p a4 0.02|
26 B 8.523 0.17/P 2.9 0.03]
27 c | | 8525  0.19P 44 004
28 34 67000 13561 14R 85574 8581 0289 23 0.03
23 B 858 0267 13 0.03
30 lc | 8.58 0.26 P 2.2 0.03|
W 4 » b | Sheetl - Sheet2 - Sheet3 -~ ¥J T [
Ready |
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4.7 Exporting a Test Record to a Text File
You can also export a test record to a text file. To export a test record to a text file:

1. From the File-Util menu, click on Export and then select Test Record to Text File
(alternatively you can click on the File menu, click on File Utilities, click on Export, and
then select Test Record to Text File). The following window will be displayed:

Select Test to Export to File 3

Fath: 1 C:\Program Files'Wanguardi T TRA-524Test Records Hof Tests: 1
File Name i Date i Location ] Type 1 il J Rating ]
test00l May 28, 2. Single Phaze

Cancel Print Directom

2. If the test record you would like to export 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 record to be exported, click on the filename. You may
select additional test records by holding down the [CTRL] key and clicking on each
subsequent filename. Once you have selected the test record(s) to be exported, click on
the “OK” button. The following window will be displayed:

Browse for Folder E

select folder to save to

=

My Documents

= -j My Computer
ﬁ, 312 Floppy (A:)
age Local Disk (C:)
£ TTRA-52 (D)
&ge My Book (E:)
|5 Documents

My Digital Camera

[C3) Tamim's Documents

\a My Metwork Places
[C3) Downloads

[ OK ] [ Cancel ]

3. Browse to the folder where you would like the text file(s) to be saved and click on the
“OK” button.
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mer Turns Ratio Anal Rev 1.8 - [F7413.tst] = |

[HFie Pt Save Window =T
Detz Sep08.2008  Device:  Load Tap Changer MFF:  [Delta Starinc =
Time: 0656 AM Model [FTL
Carnj ‘mnguard Instruments: i

PV o Rating: (20 Wiva
Location: |Shup : :
oot | Type: | =] Group: [ |
Operstor. [VF Seraig: [FT413

Meck D, %3 |D.5 Volage:  [1ooy -

frogiase | Stap 5o 1% v ev | A |
| Phase HVoltage | HTap | XVoltlage = XTap | Calc Ratio Meas Ratio | Deviation = PF  imAl | Angle | Res -
ala 67000 13717 16R  B4601 + B.446 047 P 2400 o020 | T
B +8.445 0.18 P 2000 0.020 —
l c +8. 445 018 P 2300 0.020
2 A 67000 13639 1SR B.5085 +8.523 0.17 P 4400  0.020
:} +B.523 0.7 P 3800 0030
o +8.525 0.19 P 4400  0.040
ll A 67000 13561 14R B 5574 + B 581 nza P 2300 0030
B +8.580 026 P 19800 0030
| c +8.580 026 P 2200 0030 ]

Ipate: sep 08, 2008 Time: 06:56 AM Type: DynlL -~
Compary: vanguard INSEruments Location: Shop Operator: VF
MFR: Delta Star Inc. Model : Serial: F7413
circudit: step Pcr: 5/B Rating: 20 Mva
Test_# Phase H volr. H Tap x volr. X Tap calc-R Meas-ir Dev. P/F Current
angle Res
1 A 67000 13717 16R B.4601 + B.446 0.17 P 2.400 0.020
B + §.445 0.18 P 2.000 0.020
[ + 8.445 0.18 P 2.300 0.020
2 A 67000 13639 158 8.5085 + B.523 0 /) 4.400 0.020
B + 8.523 0.17 P 3.900 0.030
[ + 8.525 0.19 P 4.400 0.040
3 A 67000 13561 14R 8.5574 + B.S5E1 0.28 P 2.300 0.030
B + 8.580 0.26 P 1.900 0.030
c + 8.580 0.26 P 2.200 0.030
4 A 67000 13483 13r 8.6069 + B.617 0.12 ] 2.800 0.030
B + B.617 0.12 P 2.400  0.040
c + 8.617 0.12 P 2.700 359. 990
5 A 67000 13405 12R B.6570 + B.647 0.12 P 2.300 0.030
B + 8.648 0.10 P 1.900 0.030
< + B8.647 0.12 P 2.200 0. 030 -

Figure 2. Test Record in TTRA-S2 Software and in Text Format
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4.8 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:

F Transformer Turns Ratio Analyzer Series Il Software Rev 1.8 - [F7413.tst]

[D File Print Save Window -8 x
Date: Sep 08, 2008 Device:  Load Tap Changer MFR:  |Delta Star Inc
Time: 06:56 Abd Model: |PTL
Company: [Vanguard Instruments
[Vang Rating: (20 hva,
Laocation ‘Shup
Type: Group:
Circuit: ‘ H i
. |Fra13
Operatar ‘VF Serial#: |
MaxDev. % |05 Voltage:  |1nmy M
Comment:
Step: /8 of 1% View:
Phase H Voltage H Tap X Voltage X Tap Calc. Ratio Meas. Ratio Deviation PIF IImA] Angle Res o
1 A 67000 13717 16R 84601 + 8. 446 017 P 2.400 0.020 |
B +8.445 018 P 2000 0.020
C +8.445 018 P 2300 0.020
2 A 67000 13639 15R 8.5085 + 8523 017 P 4.400 0.020
B + 8523 017 P 3.900 0.030
C + 8525 019 P 4.400 0.040
3 A 67000 13561 14R 85574 +8.581 028 P 2300 0.030
B +8.580 0.26 P 1.900 0.030
C +8.580 0.26 P 2200 0.030
4 A 67000 13483 13R 8. 6069 + 8617 012 P 2800 0.030
B + 8617 012 P 2.400 0.040
C + 8617 012 P 2700 359990
5 A 67000 13405 12R 8. 6570 + 8. 647 012 P 2300 0.030
B + 8.648 0.10 P 1.900 0.030
C + 8. 647 012 P 2200 0.030
6 A 67000 13327 1R 87077 +8.730 0.26 P 4.400 0.030
B +8.729 024 P 3.900 0.030
[ad + 2 720 n2A (=] A AnN n non j
Fun Test Mext Test Fepeat Test MNatepad l
Ready

The menus on the menu bar will also change to provide additional options relevant to working
with a test record.

.

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

the screen.
NOTE

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-S2 software.

4.8.1. Printing the Tabulated Test Results
To print the tabulated test results:
1. Click on the Print menu. The print dialog box will appear.

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 3.
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TRANSFORMER TURNS RATIO REPORT
Filename: F7413.tst  Date: Sep 08, 2008 Time: 06:56 AM  Page (1/4)
Company: Vanguard Instruments MFR: Delta Star Inc.
Location: Shop Device: Load Tap Changer
Circuit: Type: Dyn1
Operator: VF Model: PTL
Comment: Rating: 20 MVA
Step: 5/8 of 1% Serial #: F7413
Max Deviation %: 0.5
Test Voltage: 100V
“hamary | “wimar |G || [ " mene | At | WS | wores
Hy % A Hi-Hz | X1-Xo
A "3"—‘€ Dyni| B Ha-Hy | X2-Xp :—:-\5 :—:'\5
" T *2 C Hz—Hp | X3-Xo
TEST | HVOLT |HTAP | XVOLT |XTAP C-RATIO M-RATIO DEV [%] PIF I[mA] DEGREE RES
1 67000 13717 16R 8.4601 A+ 8.446 0.17 P 2.400 0.020
B: +8.445 0.18 P 2.000 0.020
C: +8.445 0.18 P 2.300 0.020
2 67000 13639 15R 8.5085 A +8.523 0.17 P 4.400 0.020
B: +8523 017 P 3.900 0.030
C: +8525 0.19 P 4.400 0.040
3 67000 13561 14R 8.5574 A+ 8.581 0.28 P 2.300 0.030
B: + 8.580 0.26 P 1.900 0.030
C: +8.580 0.26 P 2.200 0.030
4 67000 13483 13R 8.6069 A +8617 0.12 P 2.800 0.030
B: + 8617 0.12 P 2.400 0.040
C: +8617 0.12 P 2700 | 359.990
5 67000 13405 12R 8.6570 A: +8.647 0.12 P 2.300 0.030
B: + 8.648 0.10 P 1.900 0.030
C: +8.647 0.12 P 2.200 0.030
6 67000 13327 11R 8.7077 A +8.730 0.26 P 4.400 0.030
B: +8.729 0.24 P 3.900 0.030
C:+8.729 0.24 P 4.400 0.020
7 67000 13249 10R 8.7590 A +8.788 0.33 P 2.300 0.030
B: +8.788 0.33 P 1.900 0.020
C:+8.788 0.33 P 2.200 0.030
8 67000 13171 9R 8.8108 A +8.825 0.16 P 2.800 0.030
B: +8.825 0.16 P 2.400 0.020
C:+8825 0.16 P 2.700 0.020
9 67000 13094 8R 8.8626 A: +8.856 0.07 P 2.200 0.030
B: + 8.857 0.06 P 1.900 0.030
C: +8.857 0.06 P 2.200 0.030
10 67000 13016 7R 8.9158 A +8.942 0.29 P 4.400 0.040
B: +8.943 0.31 P 3.900 0.030
C:8.942 0.29 P 4.400 | 999.000

Transformer Turns Ratio Analyzer Series || Software Rev 1.8
Wanguard Instruments Co. Inc.
www.vanguard-instruments.com

Figure 3. A Typical Test Record Printout
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4.8.2. 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 = | [(Ratiocalculated - Ratiomeasured)/ Ratiocalculated] X 100|

To display the deviation graph for the loaded test record, click on the File menu and then select

the Display Deviation Graph option. A typical deviation graph is shown below in Figure 4.

£ Transformer Turns Ratio Analyzer Series Il Software Rev 1.8 - [F7413.tst:2] |Z”E‘E‘
T File  window -8 x
Deviation Chart

Phasel = RED

Phase2 = GREEN
Phase3 = BLUE

/’\/\f\/\ AL

_0'5IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1 5 1 1 2 2 3 3
0 5 0 5 0 5

Ready

Figure 4. A Typical Deviation Graph
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5.0 WORKING WITH TEST PLANS

The TTRA-S2 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-S2 software.

5.1

Retrieving Test Plans From an ATRT

To retrieve a test plan from an ATRT:

1.

Make sure the TTRA-S2 software is running. Connect the ATRT to the PC via either the
RS-232C port or the USB port and turn on the power.

From the Test-Plan menu select Retrieve Test Plan From Device (alternatively you can
select Retrieve Test Plan From Device from the File menu).

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

ATRT Test Plan Directory X
Plan | Company | bl fr | t odel | Comment
oo GE Example #3

£

Select Al Filenarme Prefiv: |plan
Cancel

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.

|

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.pIn”, enter the word
sample_plan in the “Filename Prefix” input field.

6. Click on the “OK” button. The following window will be displayed:

Browse for Folder

Select folder to save to

=
]E i My Documents

= d My Computer
3 32 Floppy (A:)
-nu.p Local Disk {C:)
() TTRA-S2 (D2
-u- My Book (E:])
-2 Documents

----- My Digital Camera
#-[05) Tamim's Documents
[]---\a My Metwork Places
-{C3) Downloads

[ OK ] [ Cancel ]

Browse to the location on your PC where you would like to save the retrieved test plans
and click on the “OK” button. The test plans will be retrieved from the ATRT and saved

to the selected location on your PC.
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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. From the File menu or the Test-Plan menu, click on Recall Test Plan... The following
window will be displayed:

Select Test Plan X

Path: | CA\Program Files\Wanguard\ TTRA-S 24T est Plans

Test Plan | Type | bdfr | R ating |
planaoi M1 GE BEMA

Qg | Cancel | Print Directary

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 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.

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. From the File menu or the Test-Plan menu, click on Transfer Test Plan to Device. The
following window will be displayed:

Select Test Plan to Transfer to ATRT

Path: | C:%Program Files\Wanguard\ TTRA-S24T est Plans

Test Plan | Type | b fr R ating
plan00 rHd1 GE BEMA,

0k | Cancel | Print Directory

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.

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 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:
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ATRT Test Plan Directory

Plan | Company | M | Model | Comment
am GE E=ample #3
00z EMPTY
003 EMPTY
004 EMPTY
0ns EMPTY
006 EMPTY
0a7 EMPTY
00s EMPTY
0ng EMPTY
oo EMPTY
011 EMPTY
— >
Select Al | Filename Prefix: Iplan
o | __Coneel_|

3. Click on the memory 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 ATRT’s memory.

l 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

note  Plan.
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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 menu and select Overwrite.

l Alternatively, you can select the Save option from the File menu.
NOTE
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 Save menu and
select Save As...

l Alternatively, you can select the Save As... option from the File menu.

NOTE

The following window will be displayed:

Enter Test Plan File Name

Save in: | () Test Plans ~] = B~
ﬂplanDD 1.pln

ﬂplan_testtlﬂ 1.pin

ﬂtest.pln

arane: |
Save astype: | Test Plan Files {"pin) -] e

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.
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5.5 Copying Test Plans
To copy a test plan from one location on the PC hard drive to another location:

1. From the File-Util menu, click on Copy and then select Test Plan... (alternatively you can
click on the File menu, click on File Utilities, click on Copy and then select Test Plan...)
The following window will be displayed:

Select Plan Files to Copy g|

Path: | C:%Program Files\Wanguard\ TTRA-S24T est Plans

Test Plan | Type | bfr | Rating |
plan_test001 Single Phaze

plan0ol M1 GE BKA

test rHd1 GE BKME

Ok, | Canhcel | Print Directary

2. If the test plan you would like to copy 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 copied, click on the filename. You may select
additional test plans by holding down the [CTRL] key and clicking on each subsequent
filename. Once you have selected the test plan(s) to be copied, click on the “OK” button.
The following window will be displayed:

Browse for Folder E

Select folder to save to

=

My Documents

= i My Computer
ﬁ, 3V2 Floppy (A:)
=g Local Disk {C:)
£ TTRA-52 (D)
=gs My Book (E:)
{C3) Documents

My Digital Camera

[C3) Tamim's Documents

\:-g My Metwork Places
{3) Dowinloads

[ Ok ] [ Cancel ]

3. Browse to the folder where you would like the test plan to be copied to, and then click
on the “OK” button. The test plan will be copied to this folder with the same filename as

the original.
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5.6 Exporting Test Plans to a USB Thumb (Flash) Drive
You can export test plans to a USB thumb (Flash) drive for later use with an ATRT in stand-alone
mode.

1. Make sure your USB thumb drive is inserted in a USB port on your PC. Click on the File or
Test-Plan menu and select Export to Thumb Drive. The following window will be

displayed:

C:MProgram Fileshanguards T TRA-52\Test Plans

Test Plan | Type | i | Rating |
plan_test001 Single Phaze

plan001 N1 GE BkNA,

test N1 GE BEMA,

0k | Cancel ‘ Frint Directory

2. If the test plan you would like to export 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 exported, click on the filename. You may
select additional test plans by holding down the [CTRL] key and clicking on each
subsequent filename. Once you have selected the test plan(s) to be exported, click on
the “OK” button. The following window will be displayed:
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Browse for Folder

Select ThumbDrive

= @ Desktop

My Documents

-
} 32 Floppy (A:)
g0 Local Disk (C:)
£ TTRA-52 (D)
&g My Book (E:)
l;l_:) Portablespps.com {G:)
[ Documents

My Digital Camera

{3) Tamim's Documents

ﬂ My Metwork Places
-7 Adnhe Cantivate 4 :

Cancel

3. Select your thumb drive and then click on the “OK” button. Do NOT select a folder in
your thumb drive since the TTRA-S2 software will create a “VANGUARD” folder in the
root of the thumb drive. The following window will be displayed:

[

* Tr-Phaze

" ATRT-03 Series 2 Cancel

4. Select the device that you will be using the thumb drive with, and then click on the “OK”
button. The selected test plan(s) will be exported to the thumb drive.

- The TTRA-S2 software will create a “VANGUARD” folder in the root of your
l thumb drive with two sub-folders, “ATRT03S2” and “TRI-PHS”. The test
plan files will be exported to the sub-folder with the name corresponding
to the device you had selected. The filename will be in the format
“PLAN_xxx", where “xxx” is an auto-incremented number.

NOTE
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5.7 Deleting Test Plans
To delete a test plan stored on the PC hard drive:

1. From the File-Util menu, click on Delete and then select Test Plan... (alternatively you
can click on the File menu, click on File Utilities, click on Delete, and then select Test
Plan...). The following window will be displayed:

Select Plan To Delete

Path: | C:\Program Files\WanguardhTTRA-S2\T est Plans

Test Plan | Type | bdfe | R ating
plan_test001 Single Phaze

plan01 rHd1 GE BkMA,
test rHd1 GE BEMA,

oK | Cancel | Print Directory

2. If the test plan you would like to delete 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 deleted, click on the filename. You may select
additional test plans by holding down the [CTRL] key and clicking on each subsequent
filename. Once you have selected the test plan(s) to be deleted, click on the “OK”
button. The selected test plan(s) will be permanently deleted from the PC hard drive.
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5.8 Exporting a Test Plan to a Text File

You can export a test plan to a text file by using the steps below:

1. From the File-Util menu, click on Export and then select Test Plan to Text File
(alternatively you can click on the File menu, click on File Utilities, click on Export, and
then select Test Plan to Text File). The following window will be displayed:

Path: ] C:A\Program Files'Wanguards T TRA-S24T et Recards #of Tests: 3
File Name i Date i Location ] Type ] i J Rating ]
plar_test00 Single Ph... plan_test007 pln
plan001 il GE Bk plan007.pln
test rhdl GE AR, test.pln
Cancel Frint Directary

2. If the test plan you would like to export 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 exported, click on the filename. You may
select additional test plans by holding down the [CTRL] key and clicking on each
subsequent filename. Once you have selected the test plan(s) to be exported, click on
the “OK” button. The following window will be displayed:

Browse for Folder

Select folder to save to

?)x

=

My Documents

= :} My Computer
5 312 Floppy (A:)
Zg® Local Disk (C:)
{3 TTRA-52 (D)
“ge My Book (E:)
[ Documents

My Digital Camera

{3) Tamim's Documents

\g My Metwork Places
|5 Downloads

H Cancel ]

3. Browse to the folder where you would like the text file(s) to be saved and click on the

“OK” button.
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5.9 Creating Test Plans

The TTRA-S2 software can be used to create test plans for transformers, load tap changers, and
voltage regulators.

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

1. From the Test-Plan menu or the File menu, click on Create Test Plan, and then click on
Transformer. An empty test plan will be displayed as shown below:

£ Transformer Turns Ratio Analyzer Series || Software Rev 1.8 - [Untitled Test Plan #1]

DF\IE Print Save Window -0 X
Date:  May 29, 20049 Device:  Transformer MFR: |

Time: 03:50 P Model |

Company:

pan || Rating: |
Location: |
Twne: Single Phase | Grou A T
Circuit: | 5 | 9 J s | J
Operator: | Serial# |
Max Dev. %: 0.5 Vaoltage: 40 -
Comment
Wi,
Phase H Voliage H Tap X Voltage X Tap Calc. Ratio Meas. Ratio Deviation PiF IImA] Angle Res 1=l

1 |

2

=

4

5

6

T

8

9

10

11

12

13

14

15 i
16

17

= El

Set# Of Tests

Ready

2. 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.

3. Click on the “Type:” drop-down list and select the transformer type. If applicable, click
on the “Group:” drop-down list and select the group.

4. You can set the maximum deviation percentage by clicking in the “Max. Dev. %” input
area and typing in the desired value.

=2 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 4.8.2 for the formula). A deviation greater than the preset “Max.
Dev. %" will be marked as “F” (Fail) in the “P/F” column.

NOTE
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5. 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).

6. 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.

7. You can set the number of tests in the test plan by clicking on the “Set # of Tests”
button. The following window will be displayed:

Test Limit Setup

Mumber of Tests; |

()4 | Cancel |

Enter the number of tests, and then click on the “OK” button. This number will
determine the number of tests (data rows) in the blank test plan.

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

1. From the Test-Plan menu or the File menu, click on Create Test Plan, and then click on
Load Tap Changer. The following window will be displayed:

Create Test Plan &|

Waltage at Meutral

#t of Steps: .

<Raize or Lower: 2 ot

Fraction of 13 <

Per Step:

[Ex: 548 of 1%] Tap Location
Loy -

Extra Tests: 0

2. Enter the number of steps in the corresponding input box. This is the number of taps
above or below the neutral position of the tap changer. The test plan generated will
have this number of steps above and below neutral. The total number of steps will be
twice this number plus one (neutral).

3. Enter the fraction of 1% per step value in the corresponding input box. This defines how
each step voltage is raised or lowered. The value must be entered as a fraction.

4. Enter the H voltage at neutral. This is the high side voltage at neutral.
5. Enter the X voltage at neutral. This is the low side voltage at neutral.

6. 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. Select “High” if the LTC
taps are located on the high side of the transformer winding.

7. Enter the number of extra tests. This adds extra tests other than the ones automatically
generated by the TTRA-S2 program. An extra row will be added in the test plan for each
extra test.
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8.

10.

11.

12.
13.
14.

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

# Transformer Turns Ratio Analyzer Series Il Software Rev 1.8 - [Untitled Test Plan #1] ‘Z”E‘g|
D Eile Print Save Window - | x
Date: Jun D4. 2009 Device:  Load Tap Changer MFR |
Tirne: 02:52 P Modeal: |
Company: | R |
Location: |
Ciraie | Type: |Smg\e Fhase j Group: |N,¢A j
Operator: | Seriak: |
bax Dew. % |05 “oltage: a0v -
Comment:
Step: 58 of 1% iow: l—_|
Phase H Voltage H Tap X Voltage X Tap Calc. Ratio Meas. Ratio Deviation P/F I[mA] Angle Res
1 218 8R 57 6923
2 12600 217 7R 58.0378
3 12600 216 6R 583874
4 12600 215 5R 58.7413
5 12600 213 4R 59.0994
6 12600 212 3R 59.4620
7 12600 211 2R 59.8291
8 12600 209 1R 60.2007
9 12600 208 N 60.5769
10 12600 207 1L 60.9579
11 12600 205 2L 61.3437
12 12600 204 3L 617344
13 12600 203 4L 62.1302
14 12600 201 5L 62 5310
15 12600 200 6L 62.9371
16 12600 199 TL 63.3484
17 12600 198 aL 63.6364 [
I5]
Ready

Enter the header information in the corresponding input fields.

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.

Select the LTC type from the “Type:” drop-down list. If applicable, select the group from
the “Group:” drop-down list.

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

Save the test plan (see section 5.4).
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5.9.3. Creating a Test Plan for a Voltage Regulator
To create a test plan for a voltage regulator:

1. From the Test-Plan menu or the File menu, click on Create Test Plan, and then click on
Voltage Regulator. The following window will be displayed:

Create Test Plan D_<|

Yaltage at Meutral

# of Steps: |2— H: Ii
Ii

<Raize or Lower:

Fraction of 13
Per Step:
[Ex: 548 af 1) T ap Location

Loy -

Extra Tests:

2. Enter the number of steps in the corresponding input box. This is the number of taps
above or below the neutral position of the voltage regulator. The test plan generated
will have this number of steps above and below neutral. The total number of steps will
be twice this number plus one (neutral).

3. Enter the fraction of 1% per step value in the corresponding input box. This defines how
each step voltage is raised or lowered. The value must be entered as a fraction.

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

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

£ Transformer Turns Ratio Analyzer Series Il Software Rev 1.8 - [Untitled Test Plan #1] z
[:j File Print Save Window -8 x
Date:  Jun 11, 2009 Device:  Yoltage Regulator MFR: I
Time: 0719 A Model I
Ci ;
R I Rating: I
Location: I
Tyne: Single Phase | G QY -
Circuit: I ¥pPe. I el J roup I J
Operstor. | serolt |
Max Dev. %4: ID.E Violtage: 400 vl
Comment . o
Step: 5/8 of 1% Wigw |l Phase 'I
| Pnase | Hvoltage | HTap | XVoltage = XTap | Calc Ratio | Meas Ratio | Deviation | P/F | IImA]l | Angle | Res
1 12600 12758 2R 0.9877
2 12600 12679 1R 0.9938
= 12600 12600 N 1.0
4 12600 12521 1L 1.0063
3 12600 12443 2L 1.0127 ;I
Ready /ﬂ

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

8. Select the voltage regulator type from the “Type:” drown-down list. If applicable, select
the group from the “Group:” drop-down list.

9. Enter the maximum deviation percentage in the “Max Dev. %” input field.

10. Select the test voltage from the “Voltage:” drop-down list.

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

The TTRA-S2 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. Make sure the ATRT is properly connected to the PC either via the USB or RS-232C port.
Also ensure that the TTRA-S2 software is properly configured to use the selected
interface port. See section 3.2 for details.

2. Connect the H and X leads per the ATRT’s user’s manual.

3. Click on the Test-Xfmr menu and select Run Test Plan... The following window will be

displayed:
Select Test Plan to Run E|
C:AProgram Filesy anguards T TRA-524T est Plans
Test Plan | Tupe | Ll | R ating |
plan_test0O01 Single Phaze
plan001 rHd1 GE Bk,
test rHd1 GE AT

ok Cancel Frint Directory
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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:

£ Transformer Turns Ratio Analyzer Series Il Software Rev 1.8 - [Untitled Test Results #1]

D File Print Save Window -8 X
Date:  Jun 11, 2009 Device:  Transformer MFR: |GE
Time: 07:45 AM Model:  |Example #3
Carmpany: .
| Riating: |5KVA
Location: | | J | J
Type: Grou
Circuit: | L P
Operator: | Serial |
Max Dev. %: |0.500 Voltage: A0y -
Comment
Step: 5/8 of 172 View
Phase H Voliage H Tap X Voltage X Tap Calc. Ratio Meas. Ratio Deviation PiF IImA] Angle Res
1 N 2400 120 11.5470
B
c
2| A 4160 240 10.0074
B
c
4| ‘ |
Fun Test MNext Test Repeat Test Notepad
Ready

5. Torun atest, click on the “Run Test” button at the bottom of the window. The TTRA-S2
will 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. A notepad 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 |z|

OF. I Cancel |

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

10. Once all tests have been performed, click on the File menu and select either Save or
Save As... to save the test record.
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6.2 Running a Transformer Test Using the Create Test Option

The Create Test option from the Test-Xfmr menu can be used to quickly create a test plan for
running a test. To test a transformer using the Create Test option:

1. From the Test-Xfmr menu, click on Create Test 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 the test. Please see sections 5.9.2 and 5.9.3

el for further information.

An untitled test plan will be displayed as shown below:

£ Transformer Turns Ratio Analyzer Series Il Software Rev 1.8 - [Untitled Test Results #1] |z”§|rz|
Dﬁl\e Print Save Window - |5 x
Date: Jun 11, 2009 Dewvice:  Transformer MFR: ‘

Time: 05:34 Ak Madel: ‘

C ;

T ” Rating ‘

Location: |

Type: | Single Phase | Group: [N hd
Circuit: | s ? e
Operator: | Serialt: ‘
hex Dese, %: 0.5 Yoltage: a0 -
Comment:
Wiew:
Phase HVoltage = HTap | XVoltage | XTap | Calc Ratio | Meas. Ratio | Deviation P/F  I[mA] Angle Res =

1A [

2 A

3 A

4 A

5 A

6 |A

T A

8 A

9 A

10 A

11 A

12 A

13 A

14 A

15 A —
16 A

17 A

ola El

Fun Test MNext Test Repesat Test MNotepad

Ready

2. Fill in the header information.

3. Select the transformer type and group, if applicable, from the corresponding drop-down
lists.

4. Edit the Max. Dev. % value if necessary.
5. Select the test voltage from the “Voltage:” drop-down list.

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.
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8. Once all tests have been performed, click on the File menu and select either Save or
Save As... to save the test record.
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7.0 USING THE TRANSFORMER TURNS RATIO CALCULATOR

The TTRA-S2 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 File menu and select Calculator. The calculator window will be displayed as
shown below:

Calculator E]

H Valtage: ||

# Woltage:

Type: |Single Phase -
Percent: |100

Fi atio:

Calculate

Cloge |

2. Type the H voltage 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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