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1. INTRODUCTION

1.1. How To Use THIS MANUAL

Welcome to the Voltech AT3600 wound component tester. Please study this
introductory chapter of the manual carefully. It will help you to setup your tester
quickly and safely. By using your instrument to its full potential, you will increase
the quality and reduce the cost of your transformers and inductors.

The following symbol conventions are used throughout:

Important safety information. To ensure operator safety, all safety information must
be read and understood.

Important information that explains a general principle or refers to other sections of
the manual.

The contents of this manual are believed to be accurate at the time of printing.
Voltech reserves the right, however, to change the operation or specification of
the AT3600 tester without notice. No liability is accepted for the inappropriate,
negligent, or incorrect set-up of the AT3600 tester by the user, by either manual
or automated means.

The Voltech AT3600 is protected by the following patents:

USA: US 5500598
UK: 2261957B
Europe: 0621953B

© 2000-2002 Voltech Instruments
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1.2. GENERAL SAFETY INSTRUCTIONS

DANGER OF ELECTRIC SHOCK

Only qualified personnel should install this equipment, after reading and
understanding this users manual. If in doubt, consult your supplier.

Only insert the power lead into a socket with a protective ground contact.
Ensure that the power lead is in good condition and free from damage

WARNING: The AT tester must be connected to a safety ground (earth). 1
before use. —

Replace the fuse only with the same type and rating: 3.15AT

Refer servicing only to qualified personnel who understand the danger of shock
hazards.

WARNING: The AT3600 wound component tester can generate voltages that may
be LETHAL. The safety interlock is designed to ensure the safety of operators when
used with a Voltech approved safety system. To ensure operator safety, this interlock
must always be properly connected to a Voltech approved safety system.

DANGER OF ELECTRIC SHOCK

Only qualified personnel should install this equipment, after reading and
understanding this user manual. If in doubt, consult your supplier.

RISQUE D'ELECTROCUTION

L'installation de cet équipement ne doit étre confiée qu'a un personnel qualifié ayant
lu et compris le présent manuel d'utilisation. Dans le doute, s'adresser au fournisseur.

GEFAHR VON ELEKTRISCHEM SCHOCK

Nur entsprechend ausgebildetes Personal ist berechtigt, diese Ausriistung nach dem
Lesen und Versténdnis dieses Anwendungshandbuches zu installieren. Falls Sie
Zweifel haben sollten, wenden Sie sich bitte an Thren Lieferanten.

RISCHIO DI SCARICHE ELETTRICHE

Solo personale qualificato pud installare questo strumento, dopo la lettura e la
comprensione di questo manuale. Se esistono dubbi consultate il vostro rivenditore.

>k bB> bbb
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1.3. PACKAGE CONTENTS

The following items are supplied in the packing case along with this manual:

1.
2.

S

9.

AT3600 transformer tester.
Power cord.

CD-ROM inside the cover of this manual, which contains the Editor and
Server installation files and other important information.

9pin’D’ — 9pin’D’ F-F Cable.
9pin’D’ — 25pin’D’ F-F Cable.
25pin’D’ — 25pin’D’ F-F Cable.
This AT Series user manual.
Calibration certificate.

A Voltech product registration card.

Please report any missing items to your Voltech supplier. Returning your product
registration card will ensure that you continue to receive the latest product and
application information.

1.4. AT3600 AND ATI

The AT3600 is one of a family of automatic testers from Voltech that share the same
fixture construction and PC editor and server software. ATi’s and AT3600’s can
share the same server application, simultaneously recalling test programs and
recording test results.

AT3600 AT

INTRODUCTION
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Features: ATi | AT36
20 way switching matrix v 4
PC test editor and results server v v
Test fixture system 4 4
Small signal tests ( e.g. inductance, capacitance, turns | v/ v
Telecomms. tests (e.g. return loss, longitudinal balance) | v/ v
Insulation resistance 500 | 7000
Hi-pot AC 5500
Hi-pot DC 7000
Surge testing 5000
Magnetizing current and open circuit voltage 270V
Watts, Stress Watts v
Leakage Current v

Also available for the AT3600, the Voltech 'AC Source Interface' extends the
possible test range of the AT3600 test signal generators up 600V, 10A when used
with a suitable external supply.

Over 35 different tests are available for the AT3600. Check our website at
www.voltech.com for details of new tests. Most can be installed within a few
minutes by purchasing a software upgrade.

To determine which options were installed on your tester during manufacture, check
the list attached to the calibration certificate inserted in the pocket on the inside front
cover of this manual.

PAGE 1.1.4. VPN 98 - 024 INTRODUCTION
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2. AT3600 FEATURES SUMMARY

Your AT3600 tester is designed for fast, accurate and reliable testing of transformers
and other wound components in a production or goods inwards environment.

However, it is a complex instrument with many ways in which it can be set up and
used.

Therefore, it is important that you take the time to read this section and the Overview
in the following section, in order to understand the product capabilities, and enable
you to make the best use of your AT3600 in your particular environment.

Voltech
AT3600
— 0 OWERDYEOIF 16/
:A:;s:;lg-:.rm FIZ‘IJSAZI () WEBFEERUKIL  [)6E)e)
I._®’ next D @
J ] )
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TYPICAL INSTALLATION

Editor PC - used when creating Server PC - for handling detailed
or editing test programs. results and large numbers of test
programs.

g=> —

0 @wWEEDYNOE® Do
e || 0 AENHENDOU  @EE
e || O JENEYDEM S ORE
0 oo O 300

Untested PASS FAIL

Tested transformers
transformers

TEST PROGRAM CREATION

e Simple, easy to use, Windows based Editor for creating test programs.
(Chapter 3.)

e Requires no software programming skills or expertise.

e Test conditions may be entered manually, or chosen automatically by
measuring a sample transformer.

PROGRAM ARCHIVE MANAGEMENT

e Windows based Server software for easy management of all test programs.

(Chapter 4.)
e Optionally, programs may be resident in the AT3600 Tester for stand-alone
operation.
PAGE 1.2.2. VPN 98 - 024 INTRODUCTION
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AT3600 FEATURES SUMMARY

OPERATION

e  Manual or robotic operation

e Barcode input

e Footswitch input

e Simple PASS / FAIL operation by an unskilled operator

e Safe — Light barrier controlled power isolation prevents operator injury from
high voltages. (Chapters 8 & 10.)

RESULTS

e Direct printing from the AT Series Tester.

e Results archiving to disk using the Server application.

e Results for analysis can be easily exported to other Windows applications.

AT MEASUREMENTS

Versatile — Many different types of test are all performed automatically. The range of
tests available is being constantly expanded, but common test types include:

Continuity

DC Resistance

Primary Inductance (Series or Parallel)

Q Factor

Equivalent Resistance (Series or Parallel)
Leakage Inductance

Capacitance

Turns Ratio and Phasing

Inductance with Bias Current (Series or Parallel)
Insulation Resistance

Magnetizing Current

Open Circuit Voltage

Hi-Pot (DC)

Hi-Pot (AC)

Surge Stress Test

INTRODUCTION

www.valuetronics.com
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e Modular Upgrades - Each individual test is independent of the others,
therefore only the tests required need to be purchased for each tester.
Additional tests may be added as required via a firmware upgrade, see chap
7 section 1.1 for the tests currently available.

e Fast - Achieving an average of 10 tests per second including switching of the
relay matrix.

e Accurate - Fully programmable signal sources and high-resolution
‘intelligent’ digital measurements.

e Reliable - Totally integrated signal sources, switching matrix and
measurement circuits under microprocessor control ensure low stress on all
circuits.

OVERVIEW

The next section gives a more detailed overview of your AT3600 Tester and how to
use it. It is recommended that you read this section before attempting to use your
tester.

PAGE 1.2.4. VPN 98 - 024 INTRODUCTION
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AT3600 OVERVIEW

ToPICS COVERED IN THIS OVERVIEW

e The features and functionality of the AT3600 tester.

e Internal functionality.

e How the tester executes each test.

e  What appears in a test program.

e How programs are created, archived and then used in actual test.
e  Test fixtures.

e Typical manual and robotic test situations.

e Safety systems.

Note: This overview is intended as an introduction to each of the above topics, so
that you may quickly understand what may be possible. If further details are
required on any topic, they can be found in later chapters of this manual.

INTRODUCTION VPN 98 - 024 PAGE 1.3.1.
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BEHIND THE FRONT PANEL

The internal functionality of the AT3600 tester is summarized in the following figure:

Test Nodes

Relay Switching Matrix

Test Sources Measurement Circuits

Processors '
! l

Keyboard & Display I Interfaces I

You do not need to know how each block functions in order to use the tester. The
following explanation is included for readers who wish to know more.

Test Nodes
These are the spring-loaded ATE pins that can be seen on the top surface of the tester.

Each node is made up of two contacts - a ‘power’ pin, and a ‘sense’ pin - forming a Kelvin pair.

Relay Switching Matrix

The purpose of the relay-switching matrix is to connect the selected test source and
measurement circuits to the particular nodes required in the test.

The matrix is a crucial component in the performance of the AT Series tester. It is made up of
very advanced, high speed, high voltage reed relays, capable both of holding off the 7000V test
voltages used in Hi Pot tests, and of accurately switching the very small voltages and currents
encountered in other tests. (Lower voltage rating relays are used on the AT1600).

The switching of the relays is carefully controlled by the processors so that there is no arcing
across the contacts. This means that the life of the relays can be guaranteed to last for many
millions of switching operations.

Processors

The AT Series Testers are based on a two-processor design:

A standard microprocessor which acts as controller, and also drives the relay matrix, the
keyboard and display, and the various interfaces.

A fast digital signal processor that controls the test sources and performs the measurements.

PAGE 1.3.2 VPN 98-024 INTRODUCTION
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Test Sources

AC Hi-Pot

DC Hi-Pot

Surge

Relay Matrix

High Power

Low Power

Y ¥ v v v vy
vV Vv v v ¥

Constant Current

Processors

There are six different test sources within the AT3600.

The processors select which one is to be connected to the relay matrix, as each test is executed.

Measurement Circuits

The AT3600 tester contains a variety of circuits, capable of performing all the following
measurements:

Voltages from less than 1mV to greater than 7000V,
Currents from nano-amps to amps,

DC and harmonic analysis,

RMS, mean-sense, wattage and VA analysis,
Transient capture,

and more.

Again, the processors select which is appropriate for each test as it is executed.

Keyboard & Display

The front-panel of the tester contains an LCD graphics panel display, three LED’s, and a
membrane type alpha-numeric keyboard.

To give the greatest versatility and ease of use, the front panel ergonomics are based around
four ‘soft-keys’, which are situated to the right of the display. During operation, the display
provides titles for these keys, allowing them to change with the context, so that the operator is
presented with only the key choices that are relevant at that point in time.

Interfaces

These include the Remote, Bar Code, Auxiliary and Server Ports located on the rear panel, and
the User Port that is at the rear of the top surface.

INTRODUCTION VPN 98 - 024 PAGE 1.3.3.
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How DOES THE AT3600 TESTER RUN A TEST?

Because the programming of each test is done at a high level, it is not strictly
necessary for you to know the details of how tests are executed within the tester.
However, for some users this subject may be of interest, therefore a brief explanation
has been included here.

When the test program is loaded into the tester, each individual test is assembled into
a sequence of operations involving the components in the functional block diagram
shown previously. The sequence is different for each test, and in some cases, it
depends on which are the preceding and following tests in the program; but in all
cases, it is optimized to give the best measurement speed and accuracy.

As an example, the sequence for measuring inductance may be summarized as

follows:

Select Nodes Select Type Set-up Source
(Relay Switching) Of Source Frequency
Ramp-up Source
Voltage
Change Source Measure V & |
Voltage Harmonic Analysis
Signal Level
Correct?
Compare With Calculate Ramp-down
Test Limits Inductance Source Voltage

For other tests, the sequence may be more complicated.

Notes: All the relay switching is completed before the test source is energized; this
will ensure that there can be no arcing, and prolong the life of the relays.

In contrast to some LCR bridges, the AT Series testers trim the test source to
give the user programmed test conditions. This will guarantee that the same
test conditions are applied to all transformers that use the same test program.

At the end of the test, the source is safely ramped down, so that the relay
switching for any subsequent test will always occur with the source removed.

PAGE 1.3.4
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OVERVIEW

CREATING PROGRAMS - THE EDITOR

The test program is simply the list of tests that you wish to apply to your transformer.

Clearly individual transformers will each have their own program, but as an example,
a typical program for a three winding switch-mode power supply transformer could
be as follows:

Program:

Resistance W1 W2
Resistance W2 WA

Resistance W3

Inductance W1

Turns Ratio W1 to W2 W3
Turns Ratio W2 to W3

Hi-Pot WTtoW2+W3 | part Number: SMPSE42-A

The Test Program Editor supplied with your tester allows you to create such a
program simply and easily without any need for software programming skills. Each
test required for the program is selected from a list of ‘available tests’ by clicking
with the mouse. The test details (such as the transformer terminals, test conditions,
and pass / fail limits) are then entered into a form fill dialogue box.

Winding Resistance
= Short = Medium " Long
T
High Terminal Low Terminal
A s [s =l
— Resist Limits
% &3¢ Minimum |9.5 C mOhm & Ohm ¢ kDhm ¢ MOhm
3y (¢  Mazimum |1|]-5 T mOhm * Ohm ¢ kOhm  MOhm
(1] I Measure | Cancel |

Normally, the Editor is used with the Auxiliary Port of the Tester connected to a
spare Com-Port on the PC:

Auxiliary port
—

PC running the
Editor software

0 EWERNVEN®E D6
0 WEEEERLNE WEE
0 DIXEVEmM EE
0 o (] jomE=]

Pull-down menus in the Editor would then allow you to download the program to the
tester, so that it may be run for the purposes of evaluation and modification.

INTRODUCTION

VPN 98 - 024 PAGE 1.3.5.

www.valuetronics.com



OVERVIEW VoLTECH AT3600 USER MANUAL

STORING PROGRAMS AND RESULTS - THE SERVER

The Editor software previously described, allows you to create and evaluate each
individual test program. It is not intended to manage the large numbers of test
programs that may be required on a daily basis once they are in ‘production’ use.
This is the function of a second PC program supplied with your AT3600.

Usually, the Server would be installed on a PC with access to a large disk, which
could be attached to the PC itself, or connected via a network. The Server (and disk)
could then be optionally used for either or both of two purposes:

e To provide the master archive for test programs
e To archive test results

The tester has a separate 'Server' port on its rear panel for connecting to the Server.

TRANSFERRING PROGRAMS BETWEEN EDITOR AND SERVER

Within your establishment, there are several possible ways in which the Server and
Editor may be installed and used, depending on how many separate PC’s are
available.

The standard installation uses separate PC’s for the Editor and Server:
Programs -
—
4_ a
v I

Auxiliary Port Server Port

[ Ik

Transferring a new test program from the Editor to the Server archive can be done in
any of three ways:

e Via the tester
e Directly from PC to PC via a floppy disk

e Via a network connection between the PC’s using ‘Save As’ in the Editor to
transfer the program to the directory used by the Server for programs.

PAGE 1.3.6 VPN 98-024 INTRODUCTION
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With both Server and Editor installed on the same PC

Auxiliary port

(Connected when
using the Editor)

Transferring a new test program from the Editor to the Server archive can be done in
either of two ways:

e Via the tester (if the Auxiliary Port connection is made)

e Directly from the Editor using ‘Save As’ to the directory used by the Server
for programs

EXECUTING PROGRAMS

Within your establishment, there are many ways in which an AT3600 and Server may
be installed and used.

Large Production Facility

The standard installation in a large production facility could use several testers,
together with a Server PC for test program and results archive:

Results
-

Programs

Server port

INTRODUCTION VPN 98 - 024 PAGE 1.3.7.
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Advantages

Limitations

Convenient storage and management of large numbers of test programs
(e.g.>1000).

Easy storage and management of test results.
Importing results into other Windows applications for analysis.

The Server PC could be located away from the test area, for example in
a supervisor’s office, allowing results analysis to be performed where it
is required.

Up to 8 AT Series testers may be connected to each Server PC

Requires the Server PC to be permanently connected. This is to allow
the tester uninterrupted access to the server, for the purposes of
accessing programs and storing results.

Usually requires an additional PC (which could be a portable) to be
attached locally to (the Auxiliary Port of) one of the testers when a new
program needs to be developed and evaluated.

Small Production Facility

At the other extreme, possibly more suitable for a small production facility with a
single AT Series tester and limited or temporary access to a PC:

Connect the AT to the PC (running both Editor and Server software) as
shown above when developing the test programs.

Download a group of programs from the Server to the AT, where they
will be held in the internal non-volatile memory.

Remove the PC, and run all the production test programs from the AT
internal memory.

3]
B

o

PAGE 1.3.8
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Advantages

e Requires only occasional use of a PC (which could be a portable) to develop
test programs and load them into the AT.

e Test programs can be executed by the AT without the PC attached, which
may be of advantage if the working space is limited.

Limitations
e Suitable for small numbers of test programs (e.g. <50).

e  Test results cannot be archived to disk, or analyzed by other Windows based
applications.

TEST FIXTURES

When running the test program in production, how do you connect your transformer
with its own arrangement of terminals to the test nodes of the AT Series tester?

The AT Series has been designed with its own test fixture system to answer just this
question:

e Fixtures are constructed on a standard ‘fixture board’” which fits into the top
surface of the tester.

e The fixture system uses Kelvin connections to give the best possible
measurements when testing wound components.

e The fixture system will accommodate different types of connectors suitable
for both PCB mounting and flying lead transformers.

e A single test fixture can be used for all transformers wound on the same

bobbin.
==
/ \
L |
Voltech
ATIE00
EEDDIULODE DEE
ERDODEEDDED EEE
UOEEFEEEE DEE
[ajn] = @O
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OPERATING THE AT SERIES TESTERS IN PRODUCTION TEST

The AT3600 has been designed to work in both manual and robotic production
situations.

Manual Use

In manual use, the tester is simply placed on a work surface in front of the operator.

The tester may be connected to a Server PC, or used stand-alone as described
previously.

The operator instructions are very simple:

At the start of a batch, enter the name of the test program together with any
additional information required, for example the batch number.

Data entry may be via the keyboard, or via a bar-code reader connected to the
Bar Code Port on the tester.

The list of additional data entries is stored in each test program, and may be
different for each program.

Fit the required test fixture, if it is not the same as used for the previous batch.

This may not always be necessary as several transformers can all use the same
test fixture.

Fixtures are easily changed in a matter of seconds.
Insert the first transformer into the test fixture, and press RUN.

The ‘RUN switch’ can be a front-panel key or an auxiliary switch, for example, a
foot-switch connected to the Remote Port on the rear panel of the tester.

At the end of the test, remove the transformer and place it in the ‘Pass’ or ‘Fail’
bins as indicated by the tester's display.

Optionally, the tester may be attached to a printer, allowing a printed copy of the
test results to be either retained for archive, or attached to each tested component.

The printout may be configured for all test data, or only following a “fail’.

Continue in this way for the remaining transformers in the batch.

PAGE 1.3.10
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Robotic Situations

In robotic situations, the tester's Remote Port provides the following signals for

connecting into your system:

RUN  input PASS output
STOP  input FAIL output
BUSY output BEEPER output

‘ Robot Controller #

Remote Port

Again the tester may be connected to a Server PC, or used stand-alone as described

above.

INTRODUCTION
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OPERATOR SAFETY

The AT3600 is capable of generating high voltage test signals that could cause
operator injury.

The AT3600 design includes a Safety Interlock connector on the rear panel. The
safety interlocks must be properly connected before any high voltage test is allowed
to execute.

1. For a test situation that only uses low voltage tests, the tester will operate
satisfactorily without any safety interlocks. Low voltage tests include:

Continuity

Winding Resistance

Winding Inductance (Series or Parallel)
Q Factor

Equivalent Resistance (Series or Parallel)
Leakage Inductance

Interwinding Capacitance

Turns Ratio

2. For manual operation, if high voltage tests are required, the Voltech safety
system is recommended. This is based around the use of Infra Red light beams
to provide a safety curtain, and has the advantage of not slowing test throughput.

The following are some of the tests which will not function without a safety
system:

Insulation Resistance
Magnetizing Current
Open Circuit Voltage
Hi-Pot (DC)
Hi-Pot (AC)

PAGE 1.3.12
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3. Alternatively, you may construct your own safety system based on a mechanical
barrier fitted with safety switches.

In a robotic situation, this could take the form of a walled off area with the
interlocks in the door.

GETTING STARTED

The quick start tutorial of Chapter 2 will take you through many of the AT3600
features using a step by step approach to creating and using a program.

INTRODUCTION VPN 98 - 024 PAGE 1.3.13.
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1. INTRODUCTION

Welcome to the Voltech AT3600 transformer tester, and its associated editor and
server software packages.

Once installed:

e The AT3600 will enable you to rapidly, accurately and reliably test wound
components in your production or goods inwards environment.

e The editor will enable you to quickly and easily create test programs for your
tester, without any specialized knowledge of computer programming.

e The server will provide a storage system for archiving both the test programs and
the test results.

In this chapter, you will learn:

e How to install the tester.

e How to setup the editor and server software.
e How to create and run a simple test program.

e How to upgrade your AT series tester's firmware
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2. INSTALLING THE AT3600 TESTER

2.1. PACKAGE CONTENTS

The following items are supplied in the packing case along with this manual:

1.

AT3600 transformer tester.

2. Power cord.

98]

A S AR B

CD-ROM inside the cover of this manual, which contains the Editor and Server
installation files and other important information.

9pin’D’ — 9pin’D’ F-F Cable.
9pin’D’ — 25pin’D’ F-F Cable.
25pin’D’ — 25pin’D’ F-F Cable.
This AT3600 user manual.
Calibration certificate.

A Voltech product registration card.

Please report any missing items to your Voltech supplier.

Returning your product registration card will ensure that you continue to receive the
latest product and application information.

2.2. INSTALLING THE TESTER

Place the tester on a suitable work surface in the position where it is to be used.

Before deciding on the exact location, it may be useful to refer to Chapter 10 of
this manual which describes a safety system to protect operators from the high
voltages which may be present on the components under test.

Connect the tester's auxiliary port to a spare COM port on the PC as shown.

GETTING STARTED
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Auxiliary Port

M2

G
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e  Switch on the supplies to the PC.

e Ensure that the top surface of the tester is not fitted with any test fixture and
nothing is touching any of the test nodes. Connect the tester's line input to the
available supply, and switch on.

You must connect the power lead to a socket with a safety ground contact.

Do not try to connect the safety interlocks at this stage. They are for your
protection and prevent the AT3600 from producing harmful voltages.

For full operation of the testers with high voltage tests, the safety interlocks must
be properly connected to a Voltech approved safety system - see Chapters 8 and
10 of this manual.
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2.3. INSTALLING THE EDITOR SOFTWARE

Connect the tester's auxiliary port to a spare COM port on the PC as shown. The
cable that is used will be determined by the type of PC connector. For most PC’s this
will be a 9-pin female (PC) to 9-pin female (AT3600).

Switch on the power supply to the PC

Before attempting to install the Editor, check that your PC satisfies the following
hardware requirements:

PC Processor 486 or better
Memory 4MB minimum

Hard Disk Space 2MB minimum
Operating system Windows 95 or newer

Supported screen resolutions 640 x 480, 800 x 600
1024 x 768, 1280 x 1024

To install the Editor software, place the AT series CD-ROM supplied with your tester
into the CD-ROM drive of the computer and follow the on-screen instructions.

The set-up program will suggest a directory in which to place the Editor files:

c:\Program Files\Voltech Instruments\Voltech AT Editor

This directory will be created if it does not already exist. If you want to place the
files elsewhere, browse to another directory.

If you have a previous version of the Editor software already installed on your PC,
the procedure outlined above may also be used to install a new version. None of your
program files will be lost. The same Editor program is used for all AT Series testers
(excluding the discontinued AT3500 and AT1000).
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PC COM PORT CONFIGURATION

When the installation of the Editor has been completed, you will see the Editor icon
in the program group ‘Voltech Software’. Double-click with the left mouse button on
the Editor icon to start the program.

Initially configure the Editor to use the chosen COM Port:

= Yoltech Test Program Editor - New Part

1. From the TOp Level Part  Schematic  Program Tester Server BEE00N Help

‘Setup’ menu, select EEEEEEG Commurications
‘Communications’.

2. In the dialogue box shown here; Setup Communications B
select the PC communications port COM Port—
which is connected to the tester. |;
COM?Z j Cancel
COM1 - 4'
COM5 -

WARNING: If the chosen ‘COM’ port is reserved by another Windows
application, an error message will appear. You should select another port.

2.4. INSTALLING THE SERVER SOFTWARE

Check that your PC satisfies the following hardware requirements:

PC Processor 486 or better
Memory 4MB minimum
Hard Disk Space 3MB minimum

(Note: 3MB does not include disk space required for storing programs or test results)

Operating system Windows 95 or later

To install the Server software, follow the same basic instructions as for the Editor.
The Server is often installed on a different PC to that which will be used for the
Editor, depending on your production needs. A Server PC needs to be permanently
connected to the AT600 only if you wish to store test results or use a central program
store rather than the AT3600’s own memory.
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2.5. SERVER HARDWARE CONNECTIONS

In some applications, you may wish to position the Server PC some distance away
from the tester, which will require a cable longer than the one supplied. The AT
Series Server Port connector details are shown in Chapter 8 to enable you to make up
a cable of the length you require.

To use more than one AT Series Tester with the same Server host PC, an intelligent
COM Port expansion card will be required. The Server application supports the
DIGIBOARD XE, eight channel device.

—
_
<—
Programs )

CEpemEERE mam
DereLeT maw
e ) e

Server PC

Before installing an expansion card, ensure that the PC is switched off and that you
follow all of the manufacturers instructions. All supporting software must also be
installed before attempting to configure the Server application.

PC COM PORT CONFIGURATION

Before proceeding any further, check within the MS Windows Control Panel to
ensure that the desired COM Port(s) are recognized by Windows.

etting;
"Windows Port Port Option;

‘Windows COM Port |COM3 :I " Char Ready Flag
[ Auto Enumerate [ Alt Pin
™ Enable Virtual Port for DOS
Wirtual Poit———————————  [Device Contention
170 Address E O Always Warn
@ Mever Wain
IRQLing Bl | | o idie tinsec

Example of setup for DIGIBOARD XE
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2.6. SERVER SOFTWARE SET UP

When the installation of the Server has been completed, you will see the Server icon
in the program group ‘Voltech Software’. Double-click with the left mouse button on
the Server icon to start the program.

Before you can use the Server, the PC communication channels must be assigned for
each tester connected.

When the Server is executed for the first time, the following dialogue will be
displayed:

Configure Server Communications [ x|

Yoltech Tester Type COM Port
==
COM1

COM2
Dpen COoM4

-
Add > |
< Hemove |
¥

™ Do not display this dialogue at Startup

Close |

A check box 'Do not display this dialogue at Startup' exists to prevent it from being
displayed each time the Server application is launched. When this option is activated,
this dialogue box can be accessed via the ‘Setup’, ‘Communications...” menu.

= AT3600 Server - AT3600 on COMBE

Directories. ..

E Groups...

Pazsword

To assign a particular AT Series Tester to a COM Port:

1. Select the communication port to which your tester is connected from the COM

PORT selection box.

2. Click on the ADD button to append your connection to the current connection
list.

3. To remove a current connection select it from the list and then click on the
REMOVE button.

IMPORTANT:

You must have at least one AT Series Tester connection to use the program
transfer or real time results functions of the Server application.
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The final stage of setting up the server involves specifying the file location paths.

The directory setup dialogue will prompt you with the current directory. Change
these settings if you wish to nominate your own program and results storage
directories.

Set Default Directories

Program Directory : IE:\AT3EI]I]\SEHVEH

Results Directory : IEZ\AT3E|]|]\5EFWEH

Cancel |

The setting of storage path directories may be altered at any time. The directory
setup dialogue may be found under the SETUP section of the menu bar.

IMPORTANT:
If you change the factory default settings, remember that the Server will only
look in the directories specified for test programs or results.
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3. QUICK START TUTORIAL

2.3.1 QUICK START TUTORIAL

After you have installed the AT3600, together with the editor and server software
packages as described in the previous section you may wish to follow through this
tutorial before trying to create any programs for actual use.

The purpose of this tutorial is to familiarize you with the process of creating a
schematic and a test program using the editor. The program you will create will only
run if your tester has been installed with the tests used.

CREATING A SCHEMATIC OF A 2-WINDING, 4-TERMINAL
SAMPLE TRANSFORMER

This tutorial describes a method of setting up the tester to test a two winding
transformer with the following specification:

A O %

B O OD

Resistance of winding AB (59 to 73Q)
Resistance of winding CD (59 to 73Q)
Inductance of winding AB  (>3H)
Turns ratio AB to CD (1:1 £2%)

Before proceeding ensure that the tester is connected to the editor PC as described in
chapter 2.2.
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Having started the editor program by double-clicking with the left mouse button on
the editor icon, the first thing to do is to ‘draw’ a schematic of the transformer to be
tested.

Using the left mouse button, click on ‘Schematic’ on the Top Level menu bar, and
select ‘Add Winding’ from the menu.

== Yoltech Test Program Editor - New Part

Part Bl Frogram  Tester Serwer Setup Help
Edit
Delete Wwinding !

Bename Terminals

Add Core Connechion
Delete Core Connection

Add Sereen Connectiaon
Delete Screen Connechian

L

You will now see a winding with two terminals, floating below the mouse
pointer.

Place the winding on the left hand side of the screen and press the left mouse button.

A dialogue box will ask you to name the terminals of the winding; the cursor will be
in the box for Terminal 1.

Type the name of the Terminal 1 (e.g. ‘A”’).

Press TAB to move to the Terminal 2 box, and type the name of the second
terminal (e.g. ‘B’) in that box. Then click OK or press [Enter].

Repeat steps 1-3 to create a second winding.

This time place the winding on the right hand side of the screen, a mirror image
of the first winding, and use different terminal names (e.g. ‘C’ and ‘D’). The
screen should then look like this:

£z Voltech Test Program Editor - New Part = (=] x|
Part  Schematic Program  Tester Server  Setup Help
SEEEES

Schematic I Minimize

3 T
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Now you must connect the windings to the test nodes of the tester:

Place the mouse pointer over terminal A; press and hold the right mouse button.
Continue holding this mouse button down and drag the mouse pointer to test
node 9. Release the button. A wire will now connect terminal A to test node
9.Repeat this procedure to connect the other three terminals, B, C and D to nodes
7, 10 and 8. The screen should now look like this:

== Yoltech Test Program Editor - New Part - [=] x|
Part  Schematic Program Tester Server Setup Help

[Cl=e] S]ex

:

sehematic I Minimize

A _ _ C

,
i .
o -
e o
y .
g -

_n
=}

g

I

=N

=

-

2

v}

Iz}

w

| N S

a b h

~ \\
“ \\

[ |NUM |

You have now created a schematic layout of a four terminal transformer.

CREATING THE TEST PROGRAM

After creating the transformer schematic, you may now create an example program,
containing the following four tests:

Resistance of winding AB (59 to 73Q2)
Resistance of winding CD (59 to 73Q2)
Inductance of winding AB (>3H)
Turns ratio AB to CD (1:1 £2%)

(It is probable that the actual program used to test such a transformer in production
would be the same four tests, plus an additional insulation resistance (or Hi-Pot) test
to check for winding to winding isolation. This last test has not been included in this
tutorial as it would require the use of safety interlocks.)
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Initially set up the program options:

From the top level menu bar select:

Program
Options
The following dialogue box will appear:
Configure Transformer Tester x|
- Results Printing [ Operator Humbering
i [ [ Batch Mumbeting
[ Serial Mumbering
€ Failures Only [ Send Fesults ta Server
_ [ Send Rety Resuls to 5 erver
™ Full Reparting [ Stop on Fail
[ Date and Time on Reparts

[ AOL Mo. of Parts I
[ AQL % of Parts I

Frature [0 I

|' External AC Source

By clicking with the mouse, enable the following option
‘Send Results to Server’

In the Fixture ID box, enter the name:
‘UNIVERSAL’

Click on ‘OK’ or press [Return] to accept and close the dialogue box.

You can now move on to create the program:
From the Top Level ‘Program’ menu, select ‘Edit’.

The screen will now be made up of three Windows:

Top left: The schematic window showing the two windings.

Right: The available tests window listing all the tests available on your
AT3600. (If the tester is connected all unavailable tests will be
greyed out).

Lower left: The Program window displaying the tests programmed so far.

By double clicking the left mouse button, select ‘R Winding Resistance’ from the
‘Available Tests’ window.
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The following dialogue box will appear.

Winding Resistance

1l ion

 Short (-':Medium% " Long

- Terminals
Low Terminal

o =l

—Resistance Limits

High Terminal

Minimum  |0- # mOhm ¢ Ohm
Maximum |0 # mOhm ¢ Ohm

Lo |

% Lo T4 T kOhm € MOhm

> < " kOhm  © MOhm

Measure | Cancel

Initially enter the terminal names. Input ‘A’ as the high terminal and ‘B’ as the low
terminal, moving between the fill-in boxes using the TAB key.

Now enter the resistance limits. This can be done in four ways:

% Click on this button to enter a nominal value with a percentage tolerance
(for example, 66Q2 with 10% tolerance),
>< Click on this button to enter minimum and maximum values (for example,

59Q2 and 73Q2),
> Click on this button to enter just a minimum value (for example, > 59Q)),

< Click on this button to enter just a maximum value (for example < 73Q).

In this example, >< limits will be used:

Winding Resiztance B
Integration
 Short & Medium  Long
=T
High Terminal Low Terminal
A B |
— Resist. e Limits

iy

g

% %3¢ Minimum |59 " mOhm ~ Ohm

Maximum |73 " mOhm ~ Ohm

 kDhm  MOhm

" kDhm ¢ MOhm

Measure

Cancel

(The ‘Ohm’ units button is selected by clicking with the mouse.)

Click on the ‘OK’ button.
‘Program’ window.

The test and its parameters will now appear in the
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Medium
l: 4 Low Terminal: B

e: 59.000 Chn= Maximum Value: 73.000 Ohms

Again by double clicking the left mouse button, select ‘R Winding Resistance’ from
the ‘Available Tests” window.

At the dialogue box, enter the data as before; this time for the second winding:

Integration (Leave as the default - Medium)
High terminal C

Low terminal D

Minimum 59Q

Maximum 73Q2

Click on the ‘OK’ button. Again the test and its parameters will appear in the
‘Program’ window.

Now, by double clicking the left mouse button, select ‘LS Inductance (Series
Circuit)’ from the ‘Available Tests’ window.

At the dialogue box, enter the data required for the inductance test:

Signal 1V(again choose the V units button by clicking
with the mouse)

Frequency S50Hz

Integration (Leave as the default - Medium)

High terminal A

Low terminal B

Click on the ‘ > “ button to select a minimum limit only, and enter:

Minimum 3 H

Winding Inductance [Series Circuit]

— Test Par ! Integrati
Signal I1 Cmy ¥ C mA  Short  * Medium
Frequency |5I] #Hz (kHz ( MHz  Long
— Terminals
High Terminal Low Terminal
A o [e -l
— Inductance Limits
O Crx Minimum |3 ©nH CwH CmH & H kH
&y g

Measure | Cancel |
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Click on the ‘OK’ button. Again the test and its parameters will appear in the
‘Program’ window.

Finally, by double clicking the left mouse button, select ‘TR Turns Ratio’ from the
‘Available Tests’ window.

At the dialogue box, enter the data required for the turns ratio test:
Voltage 1V
Frequency 50 Hz
Integration (Leave as the default - Medium)

The AT measures the turns ratio between ‘primary’ and ‘secondary’ windings; and
allows the possibility of applying the test voltage to a third ‘energized’ winding. For
this example, the primary and energized windings are the same:

Energized high terminal A
Energized low terminal B
Primary high terminal A
Primary low terminal B
Secondary high terminal C

Secondary low terminal D

Using the default © % ° type of limits, enter:

Primary : Secondary  1:1

Neg 2%
Pos 2%
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Turns Ratio
—Test P Integration—————
Voltage 1 © mV (ohT) " Short & Medium
Frequency |50 GHz CkHz CMHz Long
—Energised Ti
High Terminal Low Terminal
A -l G =
-~ Primary Terminals Secondary Terminals
High Terminal Low Terminal High Terminal Low Terminal
A =l B =l [c =l [o =l
. Ratio Limits Polarity
=% Primary : Secondary | |1 Cave Cve
C# Neg [2 % Pos |2 % & No Test
OK ; I Measure | Cancel |

Click on the ‘OK’ button. Again the test and its parameters will appear in the
‘Program’ window.

The lower left window should now contain the complete program. The scroll bars in
this window enable you to view each test in the program in turn to check that it is
correct.

The editor will not allow a program to be run in the AT unless it has previously been

saved:
From the tOp level s Yoltech Test Program Editor - New Pg
|5=48 =chematic Frogram  Tester  Serw
nu bar, select T i+
Part > Qpen.. g schematic

Save Ctrl+5

Save As MP: §
Print.. cri-p B

Erint Prewview

Print Header
Frint Setup...
Exit
At the dialogue box,
. Save Part
type in
Part Number: Directories: oK. kq
TUTORIAL -\ at3600\edit
TUTORIAL | S\t N

£y at3600

as the part name 2 editor Hep |
Network.__ |

Click on the OK button -
to close the dialogue _—
box and save the test | 3]
program in the editor
default directory.
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RUNNING THE PROGRAM FROM THE EDITOR

The following section describes how to run a test program from the Editor. To do
this you must first create a program which includes only the test options installed in
your tester. You will not be able to include any of the following tests until you have
fitted your safety interlock system: AC-Hipot, DC-Hipot, Insulation Resistance,
Surge, Watts Loss, Induced Voltage (STRW), Magnetizing Current, Open Circuit
Voltage.

Having created both the transformer schematic and the test program, the program is
now ready to run on your AT3600 tester under the control of the Editor.

Before proceeding further, make sure that the interface cable between the tester's
Auxiliary Port and the selected PC COM port is correctly fitted, and that the COM
Port is correctly configured in the editor (see page 2.2.5).

Ensure that the tester has been powered on as described in the previous section (page
2.2.2), and the front panel display is showing:

Power On Test EXECUTE
PASS MEASURE

PROGRAM

SELF-TEST

To run the program:

1. From the Top Level menu bar, select <5 Voltech Test Program Editor - Part - TUTORIAL, File :
Part  Schematic Frogram EESCEIE Server  Setup Help
TeSter EE Download Prograrm
T R S Ee L T e
Download Program A Compencatorbte. F
Bun Program
B

Download Firrmware

The editor will now download the test
program to the AT3600. After a few
seconds, you should see a message to say that the download was successful.

If you see a message indicating that the download has failed, check your
cable/COM Port connections and try again. If the download continues to fail,
reboot your PC and try again.
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The front panel of the AT will now display:

SAVE PROGRAM CONTINUE
Saving this program to the
local store will overwrite
an existing program group. LOCAL SAVE

This allows the program to be stored on the AT by pressing the soft key next to
'LOCAL SAVE'. See section 2.3.4. for a description of running the program on the
transformer tester.

For now, run the program from the editor software and ignore the AT display:

2. Again, from the top level menu bar, select
Tester
Run Program
The test program will now begin execution.
When it is finished, you will see a dialogue box containing the results of the test.

If the transformer had been connected up as in the schematic to nodes 7, 8, 9, and
10 then the results might be:

Test Results [ x|
1 E £5.571 Ohm PASS 0000 ﬂ
2 R 65.358 Ohm FAZZ 0000
3 L3 3.7752 H FAZZ 0000
4 TR 1.0151 FAZZ 0000

RUN TIME 977 msec

Print Re-Run Test Close
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If no transformer is fitted, the results will have no meaning, but you have now
successfully installed the AT3600 and the Voltech AT editor software.

The results window will give you the options to:
1. Print the test results.
2. Re-run the test program.

3. Close the window.

Closing the window will return you to the top level menu.
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2.3.2 QUICK START TUTORIAL — THE SERVER
TRANSFERRING THE PROGRAM TO THE SERVER

The Voltech Server software is supplied with every AT3600. The use of the Server
software is required for handling and storage of test results and is recommended for
handling large numbers of different test programs.

Having created, saved and tested the program TUTORIAL using the Editor, you are
now in a position to run it again on your AT Series Tester, but this time using the
Server. The procedure for transferring the program to the Server archive will depend
on where you have installed the Editor and Server programs.

EDITOR AND SERVER ON SEPARATE PC’s

In many situations the Editor and Server would be installed on separate PC’s (as
shown in the illustration on page 2.2.2). In this situation, the AT3600 is used to
perform the transfer.

Before proceeding further, make sure that all the following have been set up:

e The interface cable between the tester’s Auxiliary Port and the selected COM Port
on the Editor PC is correctly fitted, and that the COM Port is correctly configured
in the Editor software (see page 2.2.5).

e The interface cable between the tester’s Server Port and the selected COM port on
the Server PC is correctly fitted, and that the COM Port is correctly configured in
the Server software (see page 2.2.8.)

e Both the Editor and the Server software packages are running.
o The tester is still powered on as described above.

To transfer the program, from the Top Level menu bar, select

Server s Voltach Test Program Editor - Part - TUTORIAL, File -- QK13
D load P Fart Schematic Program Tester [EENG@ Setup  Help
ownloa rogram 0O I@Iul él ?Ik‘}l Diownload Program

The Editor will now down-load Enpam - R OiE
the test program to the Server A ! . ¢
using the AT3600. B: § ‘ é :D

After a few seconds, you should see a message to say that the Download was
successful.

If you see a message indicating that the download has failed, check your cable/COM
Port connections and try again. If the download continues to fail, reboot both PC’s
and try again.
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EDITOR AND SERVER BOTH ON A SINGLE PC

If the Server and Editor are installed on the same PC, the easiest way to transfer the
test program to the Server is to use the Save As menu in the Editor:

From the TOp S 101 0 10 B o - 'Ol — ¥ oltech Test Program Editor - Part :- TUTORIAL, File :- QF201003.atp
4 Schematic  Program Tester Server Setup Help

select New Ciled
DOpen... Chil+0

Part > Save Cil+5

Save As %F ;:3 H CE

Fritt Prewiew
Frint Header
Pritit Setup...

Exit

At the dialogue box, type in the

Save Part
part name Part Number: Bt oK
c:\at3600\server m
TUTORIAL | EC 7 oo |
2 server Help
as before, and change the
K Network.
directory to the one selected -
for program storage S
e.g. CAAT3600\SERVER

when the Server was installed (page 2.2.6.).

Click on the OK button to close the dialogue box and save the test program in the
Server program directory.

The next section of the Tutorial demonstrates running the program on the AT3600
tester from the archive on the Server. Before proceeding to that section, if the Server
and Editor are using the same COM-Port on the single PC, re-allocate the COM-Port
from the Editor to the Server:

¢ Close down the Editor by clicking on
Part>
Exit
in the Top Level menu.
o Start the Server by double clicking on its Windows icon.
¢ Configure the COM-Port as shown on page 2.2.8.
e Remove the cable between the AT Auxiliary Port and the PC COM-Port.
¢ Connect the cable between the AT Server Port and the PC COM-Port

GETTING STARTED
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2.3.3 RUNNING A PROGRAM ON THE TESTER

Having stored the program in the server archive, it is now possible to run the program
on your AT3600 in the same way that you would use in production test. (If you do
not intend to use the server see also section 2.3.4 - Additional topics to investigate).

Before proceeding further, it may be worth pointing out the main features of the
tester’s front panel, which will be used in running the program:

RUN Indicator

iz [ [SwERTTvioT]olfe] [7][8][o]
[] [AlsIo[FlelRluJkL] ([a]s]le]

\ U UEIxCVEINMICET [[2]]

T\ \\ I_T_l ln @DB

=

PASS Indicator \_ Soft-keys \;
Backspace key

FAIL Indicator

Liquid Crystal Display (LCD)

e The LCD display prompts for and provides relevant information.

e The alphanumeric keypad allows you to enter text data such as the part number
(i.e. test program name) of the transformer to be tested.

e The ‘Backspace’ key allows you to correct typing errors during data entry.

e The four ‘soft-keys’ adjacent to the LCD are provided for functions which vary
with different aspects of the tester’s operation. The function for each soft-key at
any given time is shown in the text boxes at the right hand side of the LCD.

(Also before proceeding further make sure that the Server is running, with the
interface cable correctly fitted between the tester’s Server Port and the selected
Server PC COM Port, and the COM Port correctly configured in the Server
software (see page 2.2.8.).

At this point the AT3600 Tester should be still powered on, the display should still
show a ‘last transformer’ message, produced when the test program was run from the
Editor. It will be similar to the following:

Zart number RUN
TUTORIAL SETTIMGS
Total 1, Failed O {0%) RESULTS
Last transfarmer PASS FIMISH

PAGE 2.3.14
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Before running any new test program, return the tester to the top-level menu by
pressing the FINISH soft-key (i.e. the 2nd soft-key from the top).

EXECUTE
MEASURE
PROGRAM
SELF-TEST

Use the following sequence of key-presses to ensure that the AT is configured to use
the Server as the source for test programs:

o Press the soft-key PROGRAM to change to the following display:

Program Mode GROUPS
SET-UP
EXIT

e Press the soft-key SET-UP, and at the following display:

Set-lp

¥
Fail Beeper: SHORT CONTIMUGUS
Pass Beeper: OFF EXIT

e Press the | soft-key until the third line shows the words ‘Program Store’:

Set-lip T

Clock: 2802 May 83 18:89

Program Store: INTERMAL SERVER
EXIT

o [f, as shown above, the origin is INTERNAL, then press the soft-key SERVER, so
the third line reads as follows:

Set-lip T

Clock: 2882 May 83 18:89%

Program Store: SERVER INTERNAL
EXIT

e Press the soft-key EXIT to return to the ‘Program Mode’ display shown above.

GETTING STARTED VPN 98 - 024 PAGE 2.3.15.
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¢ At the ‘Program Mode’ display, again press the EXIT soft key, this time to return to
the top-level (EXECUTE-MEASURE) display.

EXECUTE
MEASURE
PROGRAM
SELF-TEST

Then, use the following sequence of key-presses to run the test program for the part
‘TUTORIAL’:

e Press the soft-key EXECUTE to display:

Enter the program name

LIST

ABURT

e The program name can now be typed at the keyboard, entered by swiping a
barcode, or chosen from a list. Press the soft-key LIST to see a list of the programs
available on the PC server.

Enter the prograrm name EMTER
Tutorial L
Program 1 i
Program 2 ABORT

If the list of programs fails to appear after a few seconds, check that the server is
running and that the COM port and file folder are correctly configured. Is the cable
from the AT3600’s server port to the PC fitted correctly?

Use the 1 and - keys to select the program and press the enter key [ «4] or the enter
soft-key.

e When the download has been successfully completed, you will see a message to fit
the fixture similar to the following:

Fit the fixture COMPENSATE
UNIVERSAL
with shert circuit links
and press COMPEMSATE NO COMP
PAGE 2.3.16 VPN 98 - 024 GETTING STARTED
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e As the fixture is already fitted, and compensation is not required with the example
transformer, simply press the NO COMP. soft-key to move on to the RUN-FINISH

display:
Part number RUN
TUTORIAL SETTINGS
FIMISH

e Press the RUN soft-key to start program execution.

As the program is running, the RUN indicator (the yellow LED to the left of the
display) will be illuminated, and the display will indicate the test currently being

executed:
Part number RUN
TUTORIAL FINISH
Executing test 1 STOP

At the end of program execution, the PASS indicator (the green LED to the left
of the display) should be illuminated, and the display should show:

Part number RUN
TUTORIAL SETTINGS
Total 1, Failed O {0%) RESLULTS
Last transformer PASS FIMISH

¢ Press the RUN soft-key several times to repeat the program execution.

On each run of the program, the test results will be passed back to the Server,
where they may be viewed in the ‘On-line Monitor’ window.

1 R B5.569 Ohm PRSS 0000 =
2 R 65.348 Ohm PARSS 0000 i
3 L= 3.7441 H PASE  DODO
4 TR 1.0151 PARSS 0000
Al A7
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Test results may also be reviewed at any time via the tester’s front-panel results
listing screen, which is accessible from the RUN-FINISH display by pressing the
RESULTS soft-key.

¥ Type Result Statls

+¥
1 SR 0.0000  FAIL 0001 PRIMNT
2 LS -1.196H FAIL 0000 0K

The results listing screen displays all completed tests giving test number, type,
result in both value and pass or fail, and status error (for a description of status
error codes, see chapter 3). The listing may be printed in the same style as the
standard results by pressing the PRINT soft-key.

e After several program runs, press the FINISH soft-key to return the tester to the top-
level display.

This is the end of the step-by-step tutorial, which forms only a very brief
introduction to the features available on your AT3600. Please study and browse
through the rest of this manual (or the on-line help for the Windows software) to
get the best from your transformer tester.

The next section lists more features of the tester that you may wish to investigate
yourself at this point, before you try to create ‘real’ programs for production
use.
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www.valuetronics.com



VOLTECH AT3600 USER MANUAL QuICK START TUTORIAL

2.3.4 ADDITIONAL TOPICS TO INVESTIGATE

1. STORING PROGRAMS INSIDE THE TESTER

The AT3600 contains memory for the storage of test programs. The programs are
stored even when the tester is switched off. Once a program is stored, the tester may
be used without PC editor or server software.

To operate the tester in this way, the origin of the tester’s programs must be set to the
local program store.

e On the tester, at the ‘Program mode’ display, under the soft-key SET-UP, change
the ‘Origin’ to ‘LOCAL".

This is described in section 2.3.3

WORKING WITHOUT A SERVER

A Single program may be stored in == Woltech Test Program Editor - Part :- TUTORIAL. File :
. . Part  Schematic Frogram EESCEIE Server  Setup Help
the AT3 600 U.Sll’lg the PC edltOI'. EE Download F:‘rljgram
T e —
Once a program has been entered - L
. . A Compensate Fixture
using the editor and downloaded to Bun Program
the teSteI‘, - Download Firrmware
The tester will display:
SAVE PROGRAM CONTINUE

Saving this program to the
local store will overwrite

an existing program group. LOCAL SAVE

Press LOCAL SAVE and the program that has been downloaded from the PC editor
will be saved in the tester’s local program store. Note that any programs previously
stored in the tester will be lost.

All PC connections to the tester may be now be removed.

GETTING STARTED VPN 98 - 024 PAGE 2.3.19.
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To run the program at any time, return the tester to the top level display, press
EXECUTE at the top level display:

EXECUTE
MEASURE
PROGRAM
SELF-TEST

Then press LIST to choose the program and press the RUN key and continue as
before.

GRouP DOWNLOAD USING THE SERVER

Rather than deal simply with individual programs, the server is able to create program
groups. A group of programs can be downloaded to a tester which can then use
individual programs using its local facilities.

Having executed programs loaded from the Server connected to the tester, you may
wish to download a group of programs so that the tester may be used in a stand-alone
situation:

e Use the Server menus to create a named group of programs. (It is possible to
create a group containing only the program TUTORIAL created above.)

e Ensure that the Server is still running and connected to the tester as above.

e On the tester, at the ‘Program mode’ display, use the soft-key PROGRAMS, and
enter the name of the group to be downloaded.

e At this point, unless you wish to archive measured results on the Server, the
Server connection may be removed.

e At the tester’s Top-Level display, press EXECUTE, and enter the name of a
program in the group, and continue as normal.

2. RESULTS ANALYSIS

You may wish to use another application for further analysis of test results sent back
to the Server:

e (lose down the Server so that you may have full access to the results file

The results will be stored in the directory chosen for results when the Server was
installed (see page 2.2.6), in a file with a name similar to

C2311096.ATR

where the ‘C2311096° is a coded version of the date, and ‘. ATR’ is the file
extension used by the Server for results files.

e As an example, use the procedure outlined on page 4.3.13. to import the results
into an Excel spreadsheet.
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4. FIRMWARE UPGRADES

The firmware of the AT3600 controls how tests are carried out, which tests are
available and how the interfaces (including the front panel) function. New versions of
the firmware are made available periodically and electronic copies are available free
of charge. To maximize the performance and longevity of your AT3600, you should
install these upgrades as they become available. Contact your local supplier or see
the Voltech website at http://www.voltech.com for details. Upgrade firmware is
distributed in a file called ‘AT36.ABS’.

If you have purchased new tests, you will be supplied with a file called
‘CUSTAT36.ABS’ which contains the tests you have requested as well as the latest
version of firmware. Save the file to a local or network directory (normally
‘C:\Program Files\Voltech Instruments\Voltech AT Editor\’.

You may also be supplied with a file called ‘BOOTAT36.ABS’. You must save this
file in the same directory. To upgrade, locate the *.ABS’ file and double click on it.
Then select:

= Yoltech Test Program Editor - New Part
Part  Schematic Program EEEGE Sever Setup Help

Tester > | | ID”'I HI |§| 7 Ik‘ Download Program

Upload Program e

Download Firmware Compensate Fisture

- Bun P[Dg[am
Download Firmware

The firmware upgrade will now commence, and the editor screen will show a series
of dialogue boxes to identify each stage in the process. The download should take
approximately 30 minutes.

In the unlikely event that the editor display shows an ‘ERROR’ dialogue box, before
the download is complete, then try repeating the entire procedure. Should the error
persist, then contact your Voltech distributor.

At the end of the download, the tester will reset itself. You may then carry on using
your tester as normal, with the benefits offered by the new firmware being available
immediately.

If you were supplied with a ‘BOOTAT36.ABS’ file, the tester will now check the
boot code version already inside the AT and upgrade this automatically if required.

WARNING: You must NOT switch off the AT or interrupt the
communications during the 7 minutes required for this part of the
upgrade.
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1. INTRODUCTION

Welcome to the Voltech test program editor.

Using the editor enables you to quickly and easily create test programs for your AT
series tester without any specialized knowledge of computer programming.

The editor will guide you through the programming of the tests you wish to carry out,
helping you ensure that programming errors are eliminated.

The features of the test program editor include :

Full MS Windows application compatibility, providing many visual aids for
tailoring the test parameters to your needs.

Schematic diagrams of the transformer under test showing pin to node
connections. These form the basis of your test program.

Form fill-in dialogue boxes to guide you through the programming of each test.

A test program under development may be executed and the test results viewed
on screen.

Test programs and results may be stored in a PC running the AT series server.
Transfer of test programs to specified paths or floppy disk for backup.

A full context sensitive and menu driven help system.

An additional function available through the test program editor is upgrading the
firmware of your AT series tester. See the ‘Firmware Upgrades’ section in chapter 2
for details.

TEST PROGRAM EDITOR
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2. SCHEMATIC EDITING

The Voltech AT series schematic editor allows you to recreate the configuration of
the transformer on the fixture as a schematic diagram on the screen. Using the
schematic as a visual reference, you may create your test program.

This chapter describes how to create a transformer schematic using the AT series
schematic editor.

This chapter covers the following operations:
How To:

e Create or add a transformer winding

e Connect the winding terminals to test nodes
e Delete a winding

e Rename a terminal

e Add aterminal

e Delete a terminal

e Add a core connection

e Delete a core connection

e Add a screen connection

e Delete a screen connection

TEST PROGRAM EDITOR VPN 98 — 024 PAGE 3.2.1
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2.1. ADDING A TRANSFORMER WINDING

To add a transformer winding onto the screen:
1. Select ‘Add Winding’ from the Schematic menu on the menu bar.
2. Place the winding on the screen:

A selected winding will now be displayed attached to the mouse pointer on the
screen. You must decide which half of the screen to place the winding. On crossing
the mid-point of the screen, the winding is mirrored to face the nearest test nodes.
Click the left mouse button to place the winding.

3. Name the winding terminals:

When the winding is placed, a dialogue box appears prompting you to name both of
the winding’s two terminals.

Enter Terminal Names

Terminal 1 I Terminal 2 I
Cancel_|

You may move the cursor focus between the fill-in boxes by using the TAB key or by
pointing and clicking with the mouse.

When both terminals have been named, you should press ENTER on the keyboard or
click on OK with the mouse in the dialogue box.

4. To make a winding with more than two terminals, see Adding a terminal to an
Existing Winding, in section 2.5 of this chapter.

NOTE: Terminal names may be between 1 and 6 characters in length, and may
contain any upper case letter or AT Series keyboard character excluding
SPACE.

2.2. CONNECTING THE WINDING TERMINALS TO NODES

To connect the winding terminals to test nodes:
1. Select a terminal to connect with the RIGHT mouse button.

2. Keeping the right button pressed, drag the wire to the selected test node.

When the mouse pointer is over the test node, release the mouse button.

The connection may also be made in reverse by first selecting the test node and then
connecting it to the winding terminal.
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To change a connection, simply use the right button to pick it up and move it to either
another test node or to another transformer terminal.

To delete a connection, again use the right mouse button to pick up the connection,
but this time release it when it is not over either a node or a terminal.

2.3. DELETING A WINDING

To delete a winding;:

1. Select a winding by pointing at it with the mouse pointer and clicking the left
mouse button once. A selected winding will be indicated by a box surrounding
the winding.

2. Choose ‘Delete Winding’ from the ‘Schematic’ menu.
The selection will be removed from the screen.

2.4. RENAMING A TERMINAL

To rename a terminal either:

1. Select the winding containing the terminal to rename by using the mouse pointer
and clicking the left mouse button.

2. Choose ‘Rename Terminals’ from the ‘Schematic’ menu.

OR  — MOUSE SHORTCUT: Double-click on the chosen winding.
—

A fill in dialogue box will appear. Each fill-in box will contain the current names of
the winding terminals.
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You may change a name by:

1. Selecting the appropriate terminal box with the mouse, or by moving between the
boxes with the TAB key on the keyboard and then typing the new name.

2. Pressing ENTER or clicking the mouse pointer on OK

The dialogue box will be removed and the corrections will be displayed on the screen.

2.5. ADDING A TERMINAL TO AN EXISTING WINDING

To add a terminal to a transformer winding:

1. Select ‘Add Winding’ from the ‘Schematic’ menu on the menu bar to create a
second two terminal winding.

2. Now place the new winding on the same side of the schematic as the winding
which requires the additional terminal.

= Voltech Test Program Editor - New Part = 8] =
Part Schematic Program Tester Server Setup  Help
NEEEEE

Schematic Minimize

Enter Terminal Names E3

Terminal 1 IB Terminal 2 IM
=
3

00PEREE:

Upon clicking the left mouse button, a form fill-in dialogue box will appear on the
screen with prompts to insert the terminal names of the new winding.

3. Name the terminals of the second winding, giving one terminal the same name as
a terminal of the previous winding.

4. Press ENTER or click on OK.

The dialogue box will be removed, and the schematic will show the two windings
joined at the common terminal.
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Zz Voltech Test Program Editor - New Part [ [3]x]
Part  Schematic Program Tester Server Setup Help
D]=]=]

Schematic I Minimize

' '
' '

2.6. DELETING A TERMINAL FROM AN EXISTING WINDING

To remove a terminal from a transformer winding:

1. Select the terminal which you would like to be removed by using the mouse
pointer and clicking the left mouse button once.

2. Choose ‘Delete Winding’ from the ‘Schematic’ menu on the menu bar.

The bottom terminal of the winding will be removed from the screen, together with
any connections to that terminal which are present.

2.7. ADDING A CORE CONNECTION

To add a core connection:

1. Choose ‘Add Core Connection’ from the ‘Schematic’ menu.

ZzVoltech Test Program Editor - New Part M= B
Part  Schematic Program Tester Server Setup  Help
NEEEEE

Schematic I Minimize

(2]
o
pe)
Iy

A connection from the core will appear on the screen. You may now add a core-to-
node connection.
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2.8. DELETING A CORE CONNECTION

To delete a core connection:
1. Choose ‘Delete Core Connection’ from the ‘Schematic’ menu.

The connection from the core will be removed from the schematic.

2.9. ADDING A SCREEN CONNECTION

To add a screen connection:

1. Choose ‘Add Screen Connection’ from the ‘Schematic’ menu.

=< Yoltech Test Program Editor - New Part =] S
Part  Schematic Program Tester Server Setup  Help
EEEEEE)

Schematic Minimize

A connection from the screen will appear on the schematic. You may now add a
screen-to-node connection.

2.10. DELETING A SCREEN CONNECTION

To delete a screen connection:

1. Select the connection you wish to delete by pointing at it with the mouse prompt
and pressing the left mouse button.

2. Choose ‘Delete Screen Connection’ from the ‘Schematic’ menu.

The screen connection will be removed from the schematic.
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3. CREATING THE PROGRAM

Section 3 describes the procedures used when creating the test program with the AT
Series Test Program Editor.

By the end of this chapter you will be able to:

e Setup the program options

e Add a test to the program

e Insert a test in the program

e Modify an existing test in the program

e Delete a test

e Use the measure button to create test parameters

e  Verify the program - including fixture compensation
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3.1. SETTING THE PROGRAM OPTIONS

3.1.1. OVERVIEW

After you have created the program schematic, before starting to insert any tests in
the program, you should set up which program options you would like to use.

From the Top Level menu bar, select:

Program > - :
. = Voltech Test Program Editor - New Part
OpthIlS Part Schematic i Iyl Tester Server 3

IMEEEE e
Edlt

EdltIest il B

iEE e st

Belete Tiest b
You will then see the - SCRN1
(T

following dialogue box:

Configure Transformer Teskter " 5'

fe ™ Dperator Mumbering
" 0ff ™ Batch Numbering
[~ Serial Numbering
" Failures Only [~ Send Results to Server
[~ Send Retry Besults to Server
! Full Reporting [~ Stop on Fail
™ Date and Time on Reports

[ AQL Mo of Parts I
[~ AQL % of Parts I

Fisture 1D MY FIXTURE]

INone j

" External AC Source

Cancel |

You may now set up any of the following options by simply clicking with the left
button of the mouse:

*Results Printing

Printed reports may be obtained from the printer port of the tester as follows:

Off There will be no results printed out during
the test execution.

Failures Only The results of the tests producing a ‘fail’
result will be printed.

Full Reporting The results for all the tests in the program
will be printed out for each transformer
tested.
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Operator Numbering

Batch Numbering

Serial Numbering

*Send Results to Server

During program execution, the operator will
be prompted to enter his or her identity
code. All results will then be tagged with
this code.

During program execution, the operator will
be prompted to enter a batch number, which
will be attached to the test results.

During program execution, the operator will
be prompted to enter a serial number for
each transformer. The number will then be
attached to the results for the next
transformer tested.

Select this option if you wish to have the
tester send all the measurement results back
to the Server PC for archive or analysis.

*Send Retry Results to Server Enable this function if you wish the Server

Stop on Fail

Date and Time on Reports

AQL (Acceptable Quality Level)

Archive to contain the results from the
additional measurements associated with re-
running a program, for example after
execution has been halted by the STOP ON
FAIL program option.

Select this option to give the fastest test
throughput. During program execution,
only transformers which produce a ‘pass’
result will be fully tested; failures will be
rejected at the earliest opportunity.

Select this option to have the reports date
and time tagged.

Settings for production test are defined here. AQL is the level of test failures in a
batch that are acceptable. Exceeding the AQL is an indication that there is a problem
with the quality of the production process or the quality of materials that are being
used. AQL monitoring is an optional feature of the Voltech PC Server, which
displays live summary results from multiple AT testers. When the AQL set here is
reached or exceeded, the Server will display a warning. Both types of AQL limits
may be used at the same time. Reaching any one limit will cause a warning to be

displayed on the Server.

For further details, see the AT Server section of this manual.

AQL No. of Parts

This is the number of failures in the batch at
which a warning will be displayed on the
Server. This is most often used when the
batch size is always similar, or zero / very
small numbers of defects are expected.

TES PROGRAM EDITOR VPN 98 - 024
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AQL % of Parts

Fixture ID

This is the percentage level of failures at
which a warning will be displayed on the
Server. Note that this AQL is only applied
after sufficient parts have been tested to
make the percentage meaningful. When
setting AQL % of Parts to be 1%, for
example, a warning will only be displayed
after 100/1 = 100 parts have been tested.
Finally, you should enter a fixture name.
The Fixture Name can be up to 20
characters long. You may use any of the
characters which appear on the tester's
keyboard:

A .. Z (upper case only)

0123456789 .-/() and 'space'

When the test program is run on the AT Series Tester, the operator will be prompted
to fit the fixture with this name. This will help to make sure that the correct fixture is

used.

Note that the fixture name does not have to be the same as the program (part) name.
This makes it possible to have one fixture common to a number of transformers
which may, for example, have the same arrangement of pins, but have different
windings requiring different test programs.

External AC Source

It is possible to use an external ac source to
generate the test signal for testing. Using an
external source extends the power and
voltage range available. The source must be
coupled to the tester via a Voltech AC
Source Interface (contact your supplier for
details). This option allows you to choose
and configure the type of external source
you will be using; see the External AC
Source Interface user manual for details.

If you are not using an external source, it is
IMPORTANT that the source type is set to
'None'.

When you have selected all the required options, click on the OK button to return to

the top-level menu.
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3.1.2. STOP ON FAIL

With this function enabled, the tester will stop program execution whenever a fail is
detected, rather than carrying out all the tests in the test program and reporting the
passes and fails at the end.

This enables the user to quickly identify a faulty transformer and replace it with
another before all the tests have been carried out, thus speeding up the test process.
When a fail is encountered, the tester will display a warning screen and stop the
program. The display will inform the user of a test failure, and indicate which limits
have been exceeded.

An example of this display for an inductance test is shown below.

1 TUTORIAL RE-RUN] |

2 FAIL at test n CONTINUE

3 —H— ——— 9
4 3.9150 H | ABORT|

1 | Part name / number.

2 | Failing test number.

Qualification of the failure showing the value measured with respect to
the range of legal values, where:

Box — Represents the user programmable limits for the test
Vertical bar — Represents the value measured

4 | Value measured, with appropriate units.

5 | Available softkey functions.

From this display, after you have pressed the CONTINUE soft-key, the tester will
execute the remaining tests in the program, and the transformer will be recorded as a
fail. (If any further tests fail, then there will be another display similar to the one
above for each failing test.)

If you simply wish to throw away the failing transformer at the earliest opportunity,
then press the ABORT soft-key to terminate this program run, and return to the RUN-
FINISH display, from where you can start the program again for the next transformer
in the batch.

Alternatively, you may use the RE-RUN soft-key if, for example, the failure is due to
the fact that the transformer is not correctly inserted in the test fixture. In this case,
program execution starts again, and the transformer will receive a ‘pass’, if the only
fault was that it had been wrongly inserted at the first attempt.

After you have pressed the RE-RUN soft-key, the tester will then be executing a
‘retry’. When results are sent to the Server, unless you have enabled the program
option ‘Send Retry Results to Server’, then no result will be sent to the Server Results
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File except those for the final execution run, i.e. the one that produces the pass or fail
front panel display.

If you wish to see the measured results from each retry in your Server Results File,
then you should enable the program option ‘Send Retry Results to Server’ when the
program is created in the Editor. This option could provide data, for example, which
allows you to improve your production process and yield.

Notes:

1. The third line showing the graphical comparison of the measured value and user
programmable limits has a logarithmic scale. The measured value may be
represented by either a vertical bar (as shown) when it lies within the range that
can be displayed on the LCD, or by an arrowhead (< or >) at the end of the
horizontal bar when it lies outside the range that can be displayed on the LCD.

2. Should the tester be returning results to a PC running the editor software, then the
editor software will ‘freeze” when this screen is displayed until the appropriate
softkey (Re-run, Continue or Abort) is pressed.

PAGE 3.3.6. VPN 98 - 024 TEST PROGRAM EDITOR
www.valuetronics.com



VOLTECH AT3600 USER MANUAL CREATING THE PROGRAM

3.2. PROGRAM EDIT

After you have created the program schematic, and selected the program options, you
may then start creating the actual program of tests.

To edit the test program, you must first switch to the Program Editor.
From the Top Level menu bar, select:

> .
Program Edit s Voltech Test Program Editor - New Part

Part  Schematic Tester Server Se

= it Tt b A,
IHeErtiest

=== =i P
You will now see a display -'

with three separate

==Voltech Test Program Editor - New Part
Part Schematic Program Tester Server Setup Help
EEEEIEE

Schematic | Maximize Awvailable Tests | Minimize
A C CTYy Continuity =
Y F
B b LS Inductance (Series Circ
LP Inductance (Parallel Cil

aL Q Factor
RLS Equivalent Series Resi
RLP Equivalent Parallel Re:
LL Leakage Inductance
LLO Leakage Inductance wi
C Interwinding Capacitan:
Turns Ratio
Magnetising Current
Open Circuit Yoltage
Insulation Resistance
Program List High-Pot dc
High-Fot ac

Inductance with Bias (5
Inductance with Bias (P

10 Ohms

Wattage
Stress Test - Surge
% Trimming Adjustment |
o Llﬂ ?UT Qutput to IUser Port Ll;[
For Help, press F1 [ [NUM |
windows:
Top Left: A simplified view of the transformer schematic omitting the wiring to
the nodes.
This is a passive window intended to be used as a memory aid; it
cannot be used to change the schematic. (If you need to alter the
schematic at any time, simply click on ‘Schematic’ then 'Edit' in the
Top Level menu.)
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Bottom Left: The Program Window.
This is the list of tests which currently make up the test program.
Normally, for a new program, this window would initially be empty.
The display above shows the program of one resistance test created in
the Quick Start Tutorial.
Right: The Available Tests Window.
This is the list of tests which are available to be used in creating or
modifying the test program.
From this display, you may now create the test program suitable for your transformer
by adding tests to the Program from the Available Tests list. The following sections
describe how to do this.
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3.3. ADDING TESTS

A test program is a list of tests chosen from the Available Tests list. To create a new
program, you simply add tests to the list.

To add a test, use the mouse to select the test you require from the Available Tests
list, and double click on that test with the left button.

This will open the dialogue box particular to that test. You simply fill in all the fields
of the dialogue box, and then click on the OK button. The test will be added at the
end of the Program.

As an example, if you wish to add another ‘R Winding Resistance’ to the program:
Double click on the ‘R Winding Resistance’ test in Available Test list.
Fill in the fields of the dialogue box.

Winding Resistance

Integration

 Short & Medium  Long

T

High Terminal Low Terminal
C 4 o |
— Resistance Limits
% @>< Minimum [180 G'mOhm COhm O kOhm C MOhm
5 ¢ Maximum |2lltl ' mDhm ' 0Ohm  kDhm ¢ MDhm

11,4 I Measure | Cancel

Click on the OK button.
You will now see this test added to the Program:
Program List Maximize | HF
1. Winding Resistance 1< HE
Integration: HMedium
High Terminal: & Low Terminal: B LS
Minimum Value: 59,000 Dhms Maximum Walue: 73.000 Ohms

Low Terminal: D
Mawimum Value: nihms

For Help, press F1
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3.4. INSERTING TESTS

Normally, if you are creating a new test program, you would add the tests in the
correct order of execution, as described in the previous section. You would also use
this procedure for modifying an existing program, if you needed to append further
tests at the end.

However, if you wish to add an extra test somewhere in the middle of an existing
program, a different procedure is required:

1. In the Available Tests window, click with the left button of the mouse to
highlight the test you wish to insert.

2. In the Program window, click with the left mouse button to highlight one of the
existing tests in the list. This will become the point of insertion; the new test
will be inserted in front of the one you have selected.

3. From the Top Level menu bar, select:

Program, Insert Test

==Voltech Test Program Editor - New Part
Part Schematic Tester Server Setup Help

Options
Edit | Maximize Available Tests | Minimize
— ] CTY Continuity =
Edit Test b R Winding Resistance
LS Inductance (Series Circ
LP Inductance (Parallel Ciy
Delete Test aL Q Factor
RLS Equivalent Series Resi
RLP Equivalent Parallel Res
LL Leakage Inductance
LLO Leakage Inductance wi
C Interwinding Capacitani
MAGI Magnetising Current
YoC Open Circuit Voltage
IR Insulation Resistance
Program List | Maximize | HPDC High-Pot dc
High Terminal: C Low Terminal: D ;I HPAC High-Pot ac
Minimum ¥alue: 180.00 nOhms Maximum Walue: Z00.00 nOhms
Inductance with Bias (S
Inductance with Bias (P
Wattage
) Stress Test - Surge
Low Terminal: B Trimming Adjustment —
Output to IUser Port =
»

Insert a new test above the currently selected test [ NUM|

In this example, a Turns Ratio test will be inserted before the Inductance test 3 in
the Program.

You will now see the dialogue box for the test you wish to insert.
4. Enter the appropriate test data in the fields of the dialogue box, and click on OK.
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You will now see the new test inserted into the Program.

2. Winding Resistance
Integration: HMedium
High Terminal: C Low Terminal: D
Minimum Value: 150.00 mOhns Maximum Value:

Mawimum Error:

4. Inductance (Series Circuit)
Test Woltage: 1.0000 W
Tezst Frequency: 50.000 H=z
Integration: HMedium

High Terminal: & Low Terminal: B

Minimum Value: 3.0000 H

3.5. MODIFYING TESTS

200,00 nihms

As part of creating a new test program, you would normally experiment by running it
with a sample batch of transformers. At this point, you may find that some tests need
to be modified, a typical example being that you need to change the test limits.

With the Editor software, modifying a test is very simple.

1. In the Program window, double-click with the left mouse button on the test you

wish to modify.

This will re-open the dialogue box for that particular test.

2. Make any changes you require to the test data in the fields of the dialogue box,

and click on OK.

You will now see the test with the modified data in the Program window.

TES PROGRAM EDITOR VPN 98 - 024
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3.6. DELETING TESTS

To delete a test from the Program, with the Editor software is very simple.

1. In the Program window, click with the left mouse button to highlight the test
you wish to delete.

NOTE: Take care to correctly select the test to be deleted, as the Editor software
will permanently delete the test.

2. From the Top Level menu bar, select:
Program, Delete Test

Z= Yoltech Test Program Editor - Part -- 40235, File :- Q
Part Schematic MeEbIEGM Tester  Server Setup He

e e el

atic
Edit Test H

Insert Test é

You will now see the test has been removed from the list in the Program window.

=
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3.7. TEST PARAMETERS

Some tests such as the R-Winding Resistance test (as used in the quick start tutorial —
chapter 3) are relatively simple to program because you do not have to set up any test
conditions. This is not the normal case.

The LS - Winding Inductance (Series Circuit) - test is more typical, requiring the test
parameters ‘Signal’ and ‘Frequency’ to be specified

Winding Inductance [Series Circuit)

—Test P. ters Integration

Signal IE! Cmy O C mA " Shot ' Medium

Frequency II]. “Hz ( kHz © MHz " Long

— Terminals

High Termminal Low Terminal
~ Induct Limits
CxZ 3¢ Minimum |ll #nH CuH CmH CH CEkH
Oy g M aximum Ill “pH CuH CmH ©CH CEkH
1] 4 | Measure I Cancel |

For many tests, including the LS test, you may enter the Test Parameters in two ways:
either by simply keying in the numbers you require, or by using the Measure button.
Clearly, you would type in the test parameters if, for example, they have been
specified by the designer of the transformer. If you are not sure what values to use,
some guidance is given in chapter 7 (Tests & Test Conditions) later in this manual.
If you are using the Measure button to enter limit values, as described in section 3.9
later in this chapter, you may also at the same time have the AT Series Tester enter
the recommended test parameter values.

To do this in the case of the LS test, you simply leave the Signal and Frequency edit
boxes empty at the time you click on the Measure button. If you choose either the
‘mV’ or ‘“V’ units button before clicking the Measure button, the test signal
determined by the tester will be entered as a voltage; alternatively if you choose the
‘mA’ units button before clicking the Measure button, the test signal determined by
the tester will be entered as a current.

Note that not all tests allow the test parameters to be chosen by the tester; MAGI -
Magnetizing Current - being a clear example of a test which does not make sense
unless you specify both the test voltage and frequency at which the current should be
measured.

The programming details for each test in section 4 (Programming Tests) of this
chapter specify which tests allow the Measure button to enter the test parameter
values.

TES PROGRAM EDITOR VPN 98 - 024 PAGE 3.3.13.
www.valuetronics.com



CREATING THE PROGRAM

VoLTECH AT3600 USER MANUAL

3.8. TEST LIMITS

In the Quick Start Tutorial (section 3 of chapter 2), it was stated that for the R -
Winding Resistance - test the limits could be entered in four different ways. The R
test is not unique in this respect. In fact, most tests have several ways in which the
limits may be entered, allowing you greater flexibility in configuring each test to
match your production testing requirements.

The four types of limits for the R- Winding Resistance - test are:

%o: The limits are entered as positive and negative percentages about a nominal
value.

> < The limits are entered as minimum and maximum values.

> There is only a minimum limit.

<: There is only a maximum limit.

The corresponding dialogue boxes are as follows:

Winding Resistance Winding Resistance
i Integration = gration
£ Shont £ Long " Short & Medium  Long
L — Terminals
High Terminal Low Terminal High Terminal Low Terminal
A d [e -l A [ -l
~Resi Limits - Resistance Limits
&% 3¢ Nominal |10 “mOhm ¢ Ohm  CkOhm ¢ MOhm €%  G><  Minimum |38 GmOhm € Ohm  CkOhm ¢ MOhm
[ah% [als Negative |5 % Positive |5 % 3 (a3 Maximum |12 & mOhm ¢ Ohm © kOhm ¢ MOhm
OK | Measure | Cancel | OK,\ Measure | Cancel |
Winding Resistance Winding Resistance
i Integration —Integration
 Short & Medium  Long  Short & Medium  Long
~Ti — Terminals
High Terminal Low Terminal High Terminal Low Terminal
A EE B & o s -
~R Limits - Resistance Limits
C% 3¢ Minimum |38 “mOhm ¢ Ohm  CkOhm ¢ MOhm C% ¢
65 e C> 6%  Modamum (2. GmOhm COhm  CkOhm MOhm
(RQ( | Measure | Cancel | Measure | Cancel |
Many of the tests available for the AT Series have all four limit types. There are
obviously some tests where it is not sensible to have four limits, IR - Insulation
Resistance - being a clear example where only a minimum limit is applicable, as the
perfect insulation between windings has no upper limit to its resistance.
To choose which type of limit you wish to use, simply use the mouse to click on one
of the buttons %, > <, > or<.
After you have entered the limits in one form, you may change to another form of
limits by clicking with the mouse on another of the buttons.
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When you change from one limit type to another, the tester will convert any limits
you have previously entered to match the new type as shown in the following tables:

CONVERSION BETWEEN LIMIT TYPES FOR TESTS OTHER THAN

TR AND TRL
Conversion Previous
% nom <« (max+ min)/2 > <
Ineg%| <« (nom - min)/nom
pos% <« (max -nom)/nom
nom <« low+0.01% >
neg%| <« 0.01%
pos% <« 0.01%
nom < upp-0.01% <
neg%| <« 0.01%
pos% <« 0.01%
dB +/- nom dB <« (max dB + min dB) /2 ><
lneg dB| <~ nom dB — min dB
pos dB <« max dB —nom dB
nom dB <« low +0.01 dB >
neg dB| <~ 0.01 dB
posdB <« 0.01 dB
nom dB <« upp-0.01 dB <
neg dB| <~ 0.01 dB
posdB <« 0.01dB
> < min < nom - neg%)| %
max < nom + pos%
min < nom dB —neg dB dB +/-
max < nom dB + pos dB
min <« low >
max <« low +0.02%
min <« upp - 0.02% <
max <« upp
> low < nom - neg%)| %
low < nom dB —neg dB dB +/-
low < min ><
low < upp <
< upp < nom + pos% %
upp < nom dB —neg dB dB
upp < max > <
upp «— low >
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Where:
nom dB =

negdB =
pos dB

nom
neg%
pos%
min
max
low

upp

the nominal value for the [ dB ] limits

the negative error for the [ dB ] limits

the positive error for the [ dB ] limits

the nominal value for the [ % ] limits

the negative percentage error for the [ % ] limits
the positive percentage error for the [ % ] limits
the minimum value for the [ > < ] limits

the maximum value for the [ > < ] limits

the minimum value for the [ > ] limit

the maximum value for the [ < ] limit

CONVERSION BETWEEN LIMIT TYPES FOR THE TESTS TR AND TRL

New Conversion Previous
% pri < #np #
neg% sec < #ns
pos% < (Onp / #np + Ons / #ns)
< (Onp / #np + Ons / #ns)
# #np «— pri*xK %
onp #ns <« sec * K
ons <« #np * (lneg%| + pos%) / 4
< #ns * (Ineg%| + pos%) / 4

where
pri
sec
neg%
pos%
#np
#ns
dnp
ons

K

Notes

the primary ratio number for the [ % ] limits

the secondary ratio number for the [ % ] limits

the negative percentage error for the [ % ] limits

the positive percentage error for the [ % ] limits

the number of primary turns for the [ # ] limits

the number of secondary turns for the [ # ] limits

the £ error number of primary turns for the [ # ] limits
the £ error number of secondary turns for the [ # ] limits

a factor to make #np and #ns whole numbers in the range 1 to
99999

1. The conversions in the above tables are written in a form to make it easier for
you to understand the conversion process; they are not intended to be exact
mathematical formulae.

2. Some changes in the tables above are not reversible.
For example, after you have changed from a > < limit which has two values to a
> limit which has only one, changing back will not give the original values
again.
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This is because the Editor only holds the latest limit values, and therefore when
you have changed to a minimum only limit, any previous maximum value will be
lost.

3.  When a single value limit (such as > ) is converted to a multiple value limit (such
as > <), the conversion process has in essence to use the previous single value as
both the minimum and maximum new values.

As it is not logical to have a minimum and a maximum exactly the same, the two
values are made different, but only by a small amount.

3.9. USING THE MEASURE BUTTON

While working through the Quick Start Tutorial (section 3, chapter 2), you may have
noticed that the dialogue box for the test R - Winding Resistance - contained a button
labeled ‘Measure’.

In fact, most tests have a Measure button within the dialogue box. It is included there
to allow you to fill in various fields in the dialogue box by using the AT3600 to
measure the value from a sample transformer.

All tests with a Measure button will allow you to enter a value into the test limits
section of the dialogue box.

In addition, some tests can also make use of the Measure button to select the test
conditions. The programming details for each test in section 4 (Programming Tests)
later in this chapter, specify which tests allow the Measure button to enter the test
parameter values.

HARDWARE CONNECTIONS FOR USING THE MEASURE BUTTON

Before attempting to use the Measure button:
1. Make sure you have connected your tester's Auxiliary Port (on the rear
panel) to a suitable Comm Port on your PC. (This may be Comm Port 2 if
your mouse is already using Comm Port 1.)
2. Set up the Comm Port on the PC.
From the Top Level menu,

icati =

select Setup Communications [ x]
Setup>
Communications B |

In the dialogue box,

select the PC communications
port which is connected to the
transformer tester.

WARNING: If the chosen ‘COM’ port is reserved by another Windows
application, an error message will appear. You should select another port.

3. Fit the appropriate fixture to the tester.
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4. Have available both a sample transformer, and possibly a shorting header if
you wish to add tests to the program for which you will be applying short-
circuit compensation.

EXAMPLE OF USING THE MEASURE BUTTON WITH THE LS TEST

LS - Winding Inductance (Series Circuit) - is one of the tests where both the test
voltage and frequency, and the actual measurement may be obtained by using the
Measure button. The following example assumes that this is what you wish to do.
Initially select the LS test in the normal way by double-clicking with the mouse in the
Available Tests list.
In the LS test dialogue box:
Enter the terminal names in the normal way.
Select the integration you require if different from the default setting of Medium.
In the Test Parameters section, leave both the Signal and the Frequency edit
boxes blank.
The default units button for the Signal is ‘mV’. With this setting, the Editor will
enter the test voltage chosen by the tester, changing as appropriate to the ‘V’
button if the signal is large. Alternatively, if you wish the test signal to be
determined as a current, click on the ‘mA’ units button.
Finally, in the lower section of the dialogue box, select the desired limits type.
At this point, the dialogue box should be as follows:

winding Inductance [Senes Circuit]

— Test Par ! Integration

Signal Iu- “my CY " mA ¢ Short  * Medium

Frequency Il]_ @ Hz (kHz ( MHz  Long

— Terminals

High Terminal Low Terminal

A = e ]

ol t Limits
CF Coe Mominal ||1 GnH CwH CmH CH (kH

Ol Ol MHegative Ill % Paositive Il]. %

oK | Measure | Cancel I

Now, using the mouse, click on the Measure button.

Because the LS test is one where short-circuit fixture compensation could be applied,
you will then see the following message:
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0 Meazure without Fixture Compensation

" Compenszate Fixture

If the value of inductance is high, then compensation may not be needed, and you
may click on ‘OK’ with ‘Measure without Fixture Compensation’ selected.

If you click on ‘OK’ with ‘Compensate Fixture’ selected, then there will be an
additional message, which in general depends on whether the test requires short- or
open-circuit compensation. In this case, the LS test requires short-circuit
compensation, so the following dialogue box will be shown:

E ditor Windows Application B I
Short-Circuit Fisture Compenzation
will be applied to this test

Fit a short-circuit link in place of each winding.

Fit the required short-circuit header, and click on ‘OK”.

The Editor will now command the tester to perform the Fixture Compensation for the
required test (in this case LS). The tester will then store the ‘zero’ value, and subtract
it from the next result returned for the test.

If the short-circuit links are not correctly fitted, you may see an error message which
allows you to try again, or to cancel the compensation.

Assuming no errors, when the tester has finished the compensation measurement, you
will be prompted to remove the shorting links, and fit the sample transformer:

E ditor Windows Application B I

@ Fisture Compensation Finished

R e-connect the transfarmer
to measure the test parameters

After you have clicked on the ‘OK’ button, the tester will be commanded to make its
measurements, and you will see the following message:

AT3600 Program Editor

Attempting to perform the measure.
Pleaze wait.
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When the measurements have finished, the display will return to the dialogue box for
the LS test, with values entered for the test signal, the frequency and the nominal
inductance:

Winding Inductance [Senes Circuit)

— Test Parameters Integrati
Signal 300 Fmy  CW CimA " Short  {* Medium
Frequency |1_ ("Hz (" kHz { MHz ¢ Long
— Terminals
High Terminal Low Terminal

A = e =

~ Inductance Limits
% O« Nominal |4-59l191 CoH CuH &mH CH CkH

Oy e Negativel -4 Positive I Z

[1].4 | {Measure Cancel |

From this point, it is very easy for you to complete the dialogue box by simply
entering the values you require for the Negative and Positive percentage limits.

If you have chosen fixed voltage, current or frequency conditions it may not be
possible for the tester to make a measurement. For example, if the AC impedance of
the winding under test is only 0.1Q at the specified frequency and you have specified
a 5V test signal, then the AT would have to supply 5V /0.1Q =50 Amps!

You will then see a warning similar to this:

E ditor Windows Application

The zignal level requested iz not ideal,
Changing ¥, | ar F will present this warning.
Would you like the tester bo chooze a zighal level?

Check first that the winding is properly connected to the right nodes.

Choose ‘Yes’ and the AT will choose suitable voltage conditions for you and enter
them into the test dialogue. Choose ‘No’ and no conditions will be chosen. See
Chapter 7 — Tests and test conditions for suitable values.

RESTRICTIONS FOR AUTOMATICALLY OBTAINING THE TEST PARAMETERS

As shown above, the LS - Winding Inductance (Series Circuit) - test is one where
both the test voltage (or current) and frequency may be obtained automatically by
using the Measure button.

Alternatively, you may wish to specify yourself either one or both of the parameters
before using the Measure button. In this case, the tester will attempt to make use of
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the parameter(s) that you have specified, and enter a value only for parameters that
you have not specified.

In general, all tests have restrictions on which test parameters may be (or have to be)
specified, and which may be chosen automatically. In the case of the LS - Winding
Inductance (Series Circuit) - test, the valid combinations are summarized in the
following table:

Signal Specified Specified Auto Auto
voltage current
Frequency Specified Specified Specified Auto

(The combination that is not allowed, is to specify the voltage (or current), and ask
the AT to find the frequency.)

If you have entered a non-permitted combination, the Editor will display a warning
message when you click on the Measure button, and there will be no measurement
until you correct the error.

WHAT HAPPENS WITH DIFFERENT TYPES OF LIMIT?

In the example shown above, percentage limits were chosen before clicking on the
Measure button. In this case, the measured result from the tester is inserted as the
nominal value, allowing you to set the limits for the test as a percentage either side of
this nominal value.

If you choose one of the other possible limit types before clicking on the Measure
button, the following table shows the way in which the measured result will be
converted to edit box values:

Limit Type Conversion
% nom <« result
Ineg%| < no change
pos% <« no change
dB nom dB « result
Ineg dB| <~ no change
pos dB <« no change
> < min <« result-0.01%
max « result +0.01%
> low <« result
< upp <« result
% pri <« result
for TR sec «— 1
or TRL Ineg%| < no change
pos% <« no change
# #np « result * K
for TR #ns «— K
or TRL < no change
< no change
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Where, as before:
nom = the nominal value for the [ % ] limits

neg% (pos%) the negative (positive) percentage error for the
[ % ] limits

min (max) = the minimum (maximum) value for the [ > <]
limits

low = the minimum value for the [ > ] limit

upp = the maximum value for the [ <] limit

pri, (sec) = the primary (secondary) ratio number for the [ % ]
limits - TR or TRL test

And for the TR or TRL test:

neg% (pos%) = the negative (positive) percentage error for the
[ % ] limits

#np (#ns) = the number of primary (secondary) turns for the
[ # ] limits

onp (Ons) = the * error number of primary (secondary) turns

for the [ # ] limits
K = a factor to make #np and #ns whole numbers in
the range 1 to 99999

Notes:

1. The conversions in the above table are written in a form to make it easier to
understand the conversion process; they are not intended to be exact
mathematical formulae.

2.  Where possible the measured result is used as the nominal or central value.

For the > and < limits where only one value is required, the measured result
simply becomes that value.

For the > < limit where two values are required, the conversion process is in
essence to use the single measured result as both the minimum and maximum
values. Again, as stated previously for the conversions between the different
limit types, because it is not logical to have a minimum and a maximum exactly
the same, the two values are made different, but only by a small amount.

If you prefer to use the > < limit, but would like the minimum and maximum values

to cover a larger range (for example £5%), a possible approach is as follows:
Initially choose the % limits before clicking on the Measure button.

After the result has been returned, set the Negative and Positive limits to 5%.
Then change to the > < type of limit, to view the limits in your preferred way.

Another possibility, which you may also choose, is to use this last procedure simply

to find approximate values for the minimum and maximum which are 5% from the

measured value. You may then enter the actual test limits by rounding up or down to
your nearest preferred values.

PAGE 3.3.22. VPN 98 - 024 TEST PROGRAM EDITOR
www.valuetronics.com



VOLTECH AT3600 USER MANUAL CREATING THE PROGRAM

3.10. VERIFYING YOUR PROGRAM

Typically in production use, your program would be downloaded to AT Series Tester
from the Server, which is a PC resident software package, described in detail in
Chapter 4. However, before you transfer your program to the Server archive, you
should always verify it by running it on an actual transformer.

The Editor software will enable you to download a program directly to the tester, and
to execute it from the PC keyboard.

Before you attempt to run the program:

1. Make sure you have connected your tester's Auxiliary Port (on the rear panel) to
a suitable Comm Port on your PC. (This may be Comm Port 2 if your mouse is
already using Comm Port 1.)

2. Set up the Comm Port on the PC.

From the Top Level menu, select

Setup Communications [ ]
Setup>
.. COM Port
Communications
In the dialogue box, Cancel |

select the PC communications port
which is connected to the tester.

WARNING: If the chosen ‘COM’ port is reserved by another Windows
application, an error message will appear. You should select another port.

3. Fit the appropriate fixture to the tester and plug in the specimen transformer.
You are now ready to download and run your test program.
4. From the Top Level menu bar, select:
Tester>
Download Program

Zs Voltech Test Program Editor - Part :- TUTORIAL. File :
Part  Schematic Frogram BEEREIE Server Setup Help

E E Download Program

Upload Pragram

A Compensate Fixture
Bun Frogram

Download Firmware

The Editor will now down-load the
test program to the tester. After a few seconds, you should see a message to say
that the Download was successful.

5. Again, from the Top Level menu bar, select:
Tester>
Run Program
The test program will now begin execution.
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When it is finished, you will see a dialogue box containing the results of the test.

Test Results (%]
1 R 13.747 mOhn PASS 0000 -
2 15 10.448 uH PASS 0000

RUN TIME G517 m=sec

Re-Run Test | Cloge I

From the results, you should be able to see any tests where there may be problems.
Return to the Program Editor to make the necessary changes, then download the
program again, and run the corrected version.

Continue in this way until you are satisfied that the program is correct, before
archiving it for use in production.

The code at the end of each result line should normally be zero; any other code
signifies that an error occurred in the measurement.

At this point, you may want to protect your test program by setting an AT password.
To do this, select:

Tester > Set PaSSWOFd == Part :- TUTORIAL, File :- TUTORIAL. atp - Yoltech
Fart  Schematic  Program | Tester Server Setup  Help

The resulting dialogue (see below) allows = = Do

the AT password to be set. If a password is Q||| &/ 2w Bploald P?oZraiw I

set, this password will need to be entered Compersate Fistue  ——

into the AT whenever a test program is R R

changed or deleted. - Downioad Fimuare
(]

Set AT Pazzsword | x| |

Orly the fallowing characters can be used in the Note that this Editor dialogue also
pazzword [max 25 characterz) ; allows the password to be reset. The
ABCOEFGHUKLMNOPORSTUWARYZ old password is not required to do this.
1234567290 / [ ] . - [SPACE] All that is required is for the new
password to be entered and verified.

Mew Pazzword ||

Yerify Pazsword I

Cancel |
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3.11 ERROR CODES

Voltech AT Series testers provide the operator with two types of error detection:

e An electrically sound hardware integrity test, called self-test, with the provision of
error codes, should an electrical fault be detected.

e Return of an error code during transformer testing to assist in diagnosing whether
incorrect test parameters have been used or poor connections have caused the
fault.

During normal component or transformer testing and/or while running self-test,
voltage and current signals are constantly being generated, stabilized, measured and
dissipated. Should a problem occur during one of these four stages, a unique error
code is produced and displayed by the AT Series tester. The error code consists of a
DSP (digital signal processor) status error code and a reason for DSP status error
code.

The DSP status error code is a four-digit number that indicates that something has
gone wrong. Each error code translates into an effect (a short description of the fault),
such as a current or voltage overload, that can help the operator diagnose the cause of
the problem. The DSP status error code is seen on self-test failures and on the Editors
results screen.

The reason for DSP status error code is a one or two-digit number, displayed in
parentheses, that explains the reason for the four-digit DSP status error code. These
reason for DSP status error code translates into why a status error was displayed.
This, again, can help the operator diagnose the cause of the problem. The reason for
DSP status error code is only seen on self-test failures.

For the operator, the DSP status error codes can assist in determining if the fault is
due to a poor fixture or an incorrectly seated part, or it could prompt an investigation
into the appropriate test parameters being used. For the more serious faults, the user
can contact their local Voltech technical support group and by explaining the
application along with the DSP status error code can speed up and help the technical
support engineer investigate the cause of the fault.

FRONT-PANEL ERROR CODES

When a fault is detected, the first DSP error code seen is a four-digit hexadecimal
number, called the DSP status error code; the second is a one or a two-digit
hexadecimal number in parentheses, called the reason for DSP status error code. This
one or two digit code is only displayed with self-test failures.

Status error codes can be seen after a self-test failure. To view the error code, at the
‘FAIL’ display, press the ‘Details’ softkey. The following display will show the two
status error codes: the first four digits being the DSP status error code and the second
single or two-digit number in parentheses being the reason for DSP status error code.
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Important Note:

Should self-test fail for any reason, contact Voltech technical support immediately,
providing the following information:

e Serial number of the instrument

e Status error codes (the four-digit number and the one or two-digit number in
parentheses on the display)

EpITOR ERROR CODES

Status error codes are also shown when using the Editor software in download and
run mode. They are shown at the end of each test result. Only the first four-digit error
code is displayed when using the Editor.

- Part :- TELECOM]1, File :- TE 100 x|

Part  Schematic Frogram  Tester Server Setup Help

D|=|E| S| 2|8

Srhematn | Maximizel SvaiatleTests Minimize:
E PH&S Interwinding Phase -

§ é F ILOS Iresertion Loss

RLOS Retumn Loss

- Test Results x|
: § Blance
1 ouT 0.0000 PASS 0000 =
2 Z

O o m =

596 09 Ohm PAS5 0000

3z 358 37 Ohm  PASS 0000
4 IBAL 95.703 dB PASS 0010
o 5 ILOS 2.2222 dB PASS 0000
& ELOS 25.906 dB PASS 000D
CORLT 7 EESP -74.405 mdB  PASS 0000
° 8 oUT 0.0000 PASS 0000
3 R 103,62 Ohm  PASS 0000 N
10 R 131,46 Chm  PASS 0000
11 IP 21,998 H PASS 000D utemal Sourc:
12 TR 1.0044 FASS 0000 cel
13 HPAC 22.343 uk PASS 0000 ) Sounce]

P ragranm List RUON TIME 7.28 sec

=l
2. gmdlng Impeflance TR ECm— | e |
est Voltage: 1.0000 W

Ei;;:ﬁii‘c%{a;gﬁm i TRIM Trimming &djustment

High Terminal: 4 Low Terminal: B . oy Output to User Port =
ol P e o _DI_I 1| I _;I_
For Help, press F1 ,— ’W ,7
g Start “ :\ﬁ a I"_;| “ o \nbux-Mlcr..l QEKD\UHHQ-C..I [ Miciosoft W. ”m ‘ %SH@E 1314

If you look at the test results screen shown above, you will see that test 4 (LBAL)
contains a status error code of 0010. This error code indicates that “The measurement
had not settled in time”. Although this test passed, it indicates that a problem existed
during the test sequence. In this particular example, the fault was due to a poor
connection to the core of the transformer.

The following table gives the error codes that can appear when using the run facility
in the Editor or when viewing on-line results with the Server. These error codes can
give specific help in modifying the test program, depending on the tests used.

The error code is a 16-bit binary code, which is shown in hexadecimal notation in the
table below. The error codes indicate one single bit of the 16-bit code, and therefore
one or more errors could occur at the same time, which will be shown as a full, 4-
digit hexadecimal code. For example, if a voltage over-range (xxx1) and a current
over-range (xxx2) have occurred at the same time during test, then the error code is
*0003* (i.e., both bits 0 and 1 set in the 16 bit binary error code).

If a test has failed due to an interrupt, then an additional code is attached to bits 12-15
of the error code as the table details further.
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Hex Code

Error

0000

Test passed with no errors.

xxx1

Voltage over-range occurred.

XXx2

Current over-range occurred.

xxx4

Ramp-up process has been aborted; too much load.

XX2X

The test parameters could not be trimmed to required value; incorrect

test parameters for the load.

xx4x

An error occurred after ramp-down; current did not decay away in

time.

x1xx

Current limit fail (hi-pot tests only); test current exceeded pre-

programmed limit (AT3600 only).

X2XX

Voltage present (Vpres) did not go away in time; something on the

fixture is staying charged (AT3600 only).

#4xx

The test has failed due to an interrupt (see table below).

Where # = reason for interrupt fail.

The safety interlock interrupt has terminated the test; a break has

occurred from the safety interlock port (AT3600 only).

A hi-pot trip interrupt has terminated the test; a flashover has occurred
or the current has exceeded the AT’s current capabilities (can occur on

HPAC, HPDC and IR) (AT3600 only).

A STOP interrupt has terminated the test from the STOP flag of the

remote port.

An 8kV interrupt has terminated the test - voltage > 8kV (AT3600
only).

An over-temperature interrupt has terminated the test; unit has become

too hot (AT3600 only).

An auxiliary trip interrupt has terminated the test; this can be created

by an attached device to the peripherals port.
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3.12 FIXTURE COMPENSATION

Often when measuring small values of resistance, inductance or capacitance, the
effects of the fixture can add significant errors to the results. To allow you to make
more accurate measurements, the AT Series Testers have built-in firmware to
compensate for the fixture parasitics.
If fixture compensation is required, follow steps 1, 2 and 4 of the procedure in section
3.10 of this chapter, so that the tester is connected and the program is downloaded.
Then from the top-level menu bar, select:

Tester

Compensate Fixture
If your program does not contain any tests where compensation can be applied, you
will see the following message:

Editor Windows Application

@ Fixture Compenszation cannot be applied bo this program

There are no kests requinng compers ation,

When you click on ‘OK’ to return to the top level menu, the tester will not make any
measurements.

Most programs will contain at least one test where fixture compensation can be
applied. In this case, you will then see one of two messages:

Editor Windows Application ]

& Open-Circult Fisture Compenzation only can be applied to this program.

Editor Windows Application [ <]

& Short-Circuit Fisture Compenzation will be applied ta this program.

Fit a zhort-circuit ink in place of each winding.

At this point you should ensure that the appropriate fixture has been placed on the
tester. With the first message, it is possible to leave the fixture empty.

The second message will be displayed when the program contains at least one test for
which short-circuit compensation is applicable. As the program may also contain
tests requiring open-circuit compensation, you should ideally plug a dummy header
into the fixture, where all the transformer windings are replaced by short-circuit links.
After you have clicked on the ‘OK’ button at either of the messages, the tester will be
commanded to make the compensation measurements for your test program.

If errors are encountered, such as a shorting link is not fitted, the editor will display
the appropriate warning message, and allow you either to try again, or to cancel the
compensation.
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When the compensation measurements have been successfully completed, the
compensation values for each test in the program will be stored inside the tester. Any
subsequent measurements (started as described above by clicking on Tester - Run
Program) will return compensated results to the Editor.

If you are not sure whether to compensate or not, simply try it. If any of the results
change significantly, then it should be done.

REMEMBER: Whenever you make changes to the program, the compensation
results in the tester will no longer be valid.

Make sure to compensate again each time you download a test program to an
AT Series Tester, whether the program has changed or not.
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3.13. PROGRAMMING HINTS AND TIPS

The following is a list of points that should be remembered when you are creating
your test programs.

1. Create your schematic first.

When you are creating your test programs, you should work in the following order:
a. Initially, create the schematic.
b. Then, set up the program options.
c. Finally, create the list of tests that make up the program.

Note: If you make any changes to the schematic after you have created the list of
tests, then some tests may be inadvertently deleted. Examples where this may
happen are: deleting a winding or a terminal, and renaming a terminal.

2. Use the recommended order for the tests in the program.
The actual tests used in the program are of course dependent on the type of
transformer to be tested, and the number of parameters you have chosen to test.
However, it is recommended that you generally do the tests in the following
order:
a. Continuity.
To detect a transformer not correctly plugged into the test fixture, and any
open circuit windings.
b. Primary inductance or magnetizing current
To detect faulty core material, and the wrong number of primary turns.
c. Turns ratios or open circuit voltages
To detect any windings with the wrong number of turns.
d. Isolation tests such as Insulation Resistance
To detect poor interwinding isolation where safety is not an issue, for
example between two secondary windings.
e. Safety tests such as Hi-Pot
To detect poor interwinding isolation; but this time where safety is an issue,
for example, from a primary winding to a secondary winding on a mains
isolation transformer.
In the above list, items b and ¢ will depend on the type of transformer:
For ferrite cored transformers operating at frequencies higher than 1kHz, it is
preferable to measure the primary inductance and the turns ratios between
windings.
For iron cored transformers operating at the 50 or 60Hz line frequency,
where normal operation extends to the point of core saturation, magnetizing
current and open circuit voltage measurement are normally the preferred
tests.
3. Use test limits which are as wide as possible.
For example, if you are testing the turns ratio between windings where the
actual number of turns on one of the windings is only 10, specify limits of +
5% (which is equivalent to half a turn).
4.  Make use of the Measure button.
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For many tests, the dialogue box for the test contains a button labeled
‘Measure’.
If, when you are creating your test program, you have a tester connected to
your PC, fitted with the appropriate test fixture containing a specimen
transformer, clicking on the Measure button will signal the tester to measure
the actual parameter of the test. The result will be returned to the PC, and
the Editor will insert it as the ‘nominal value’ in the limits section of the test
dialogue box.
This is often the best way to find the value for some of the parameters which
you may wish to test, but which do not appear on the actual transformer
design documents.

5. Finally, download and run the program from the Editor, to make sure the
results are what you expect, before you use it in production.
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4. PROGRAMMING TESTS

This section describes in more detail how to fill in the data for the dialogue boxes for
each of the tests available for your AT3600.

By the end of this chapter you will be able to program any of the following tests :

Test Type Test Type
Continuity Return Loss
Resistance (dc) Impedance Phase Angle
Resistance (ac), series or parallel Inter Winding Phase Angle
Inductance, series or parallel Trimming Adjustment
Inductance with Bias Output To User Port
Quality Factor Insulation Resistance
Dissipation factor Hi-Pot (DC)
Leakage Inductance, and with Hi-Pot (AC)
Inter-winding Capacitance Surge (Impulse)
Turns Ratio Wattage
Turns Ratio By Inductance Wattage (External Source)
Impedance Stress Wattage
Impedance with bias Stress Watts (External Source)
Inductance Match Magnetizing Current
Capacitance Match Mag. Current (External Source)
General Longitudinal Balance Voltage Open Circuit
Longitudinal Balance Voltage O/C (External Source)
Insertion Loss Low Voltage Open Circuit
Frequency Response Leakage Current

SEE ALSO:

Chapter 7 - ‘Test Conditions’ for help with selecting the tests and test signal
conditions that you need.

AND:

The tester’s measure mode can also be used to determine the nominal values of a new
part. See section 3.9 of this chapter.
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4.1. CTY - CONTINUITY

The continuity test can be placed as the first test in the program to check that the
transformer has been inserted correctly into the test fixture. The test checks that
every winding has a resistance less than a user specified limit, the same limit being
applied to all windings.

The CTY test is an alternative to using an R (Winding Resistance) test on each
winding separately. The CTY test has the advantage of speed of execution; but with
the R test, individual limits can be applied to each winding, to give confidence, for
example, that the correct wire gauge has been used.

On selecting ‘CTY - Continuity’ from the available tests window, the following
dialogue box will be displayed:

Continuity E3

Test Parameter

Max Continuity Resistance |[I! * kOhm  MOhm

[a value of 10 kOhm iz optimum for speed]

K | Cancel |

To program the test:
1. Enter the maximum resistance limit.

Remember that there is only one limit, and the same value will be applied to all
windings.

If all the windings on your transformer have small resistance values, then choose
the value of 10kQ, to give the quickest test execution.

If any winding has a resistance greater than 10kQ), then choose a value bigger
than that expected for the winding with the largest resistance.

2. Select OK. The test specification will then be displayed in the program window.
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4.2. R - WINDING RESISTANCE

To check that the resistance of a winding is correct, the AT3600 applies a dc test
signal to the selected winding. It then measures both the current through and the
voltage across the winding, and calculates the resistance.

On selecting ‘R Winding Resistance’ from the available tests window, a dialogue box

will be displayed.
‘Winding Resistance
Integration
 Short FM " Long
 Terminals
High Terminal Low Terminal
— Resistance Limitz
% (3¢ Minimum Ill “mDhm ¢ Ohm ¢ kOhm ¢ MODhm
T <« Maximum Iu- “ mOhm ¢ 0Ohm  kOhm ¢ MOhm
04 I Measure | Cancel

To program the test:
1. Select (mouse click the button) the integration time you require.

'medium’ is the default setting. 'long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'short' will test at the
maximum speed, but may give a slightly noisier reading.

2. Enter the terminal names between which the resistance is to be measured.

Pull down (mouse click the down arrow) the list of available terminal names and
click the terminal name you require.

3. Select (mouse click the button) the type of limits you require and enter the
values.

% Enter a nominal value and then the limits as negative and positive
percentage values.

>< Enter minimum and maximum values.
> Enter just a minimum value.
< Enter just a maximum value.
Note that the measure button may be used here as outlined in section 3.9.

4. Select OK. The test specification will then be displayed in the program window.
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4.3. RLS ORRLP - EQUIVALENT SERIES OR
PARALLEL RESISTANCE

The equivalent series or parallel resistance is obtained from a measurement of the
complex impedance. An ac voltage is applied across the selected winding. The
voltage across and current through the winding are then measured using harmonic
analysis. The measured voltage is divided by the current to obtain a complex
impedance and the equivalent series or parallel resistance calculated.

Select either ‘RLS Equivalent Series Resistance’ or ‘RLP Equivalent Parallel
Resistance’ from the Available Tests window, to display:

—Test P b Integration
Signal |[I! omy OV mA " Shot & Medium
Frequency Ill @“Hz (kHz { MHz " Long
— Terminals
High Terminal Low Terminal
— Resist. Limits
% 3¢ Minimum |'1 ' mOhm  Ohm ( kOhm { MOhm
C> ¢ Maximum |'l # mOhm C Ohm  kOhm ¢ MOhm
ok I Measure | Cancel
or:
~ Test P. k Integration
Signal IE! & my (@] ' mA ' Short * Medium
Frequency IU. % Hz " kHz © MHz  Long
T
High Terminal Low Terminal
— Resist. Limits
% &3¢ Minimum IU- @ mOhm ¢ Obm ¢ kOhm ¢ MOhm
T (¢ Maximum Ill @ mOhm ¢ Obm ¢ kOhm ¢ MOhm
oK I Measure | Cancel
To program the test :

1. Enter the signal and frequency required for the test.

Note that the signal is normally entered as a voltage by selecting the 'mV"' or 'V'
button; but you may optionally enter it as a current by selecting the 'mA' button.
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(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommended test
conditions based on the values of winding inductance.)

Note also that the Measure button may be used here as outlined in section 3.9,
with the combinations of test parameter specification shown in the following
table:

Signal Specified voltage | Specified current Auto
Frequency Specified Specified Specified

Normally, the equivalent resistance test would follow an inductance test on the
same winding. Using the same test conditions for both tests will speed the
execution of the program.

2. Select (mouse click the button) the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.

3. Enter the terminal names for the selected winding. By pulling down the menu
along side the fill-in box, you may select the high and low terminals for the test.

4. Select (mouse click the button) the type of limits you require and enter the
values.

% Enter a nominal value and then the limits as negative and positive
percentage values.

>< Enter minimum and maximum values.
> Enter just a minimum value.
< Enter just a maximum value.
Note that the Measure button may be used here as outlined in section 3.9.

5. Select OK. The test specification will then be displayed in the program window.
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4.4. LS OR LP — WINDING INDUCTANCE (SERIES OR
PARALLEL CIRCUIT)

The inductance of a transformer winding may be tested using series or parallel
equivalent circuit models. An ac voltage is applied across the selected winding. The
voltage across and current through the winding are then measured using harmonic
analysis. The measured voltage is divided by the current to obtain a complex
impedance and the inductance is calculated.

On selecting ‘LS Inductance (series cct)’ or ‘LP Inductance (parallel cct)’ from the
Available Tests window, a dialogue box will be displayed.

‘Winding Inductance (Series Circuit)

—Test P. t Integration

Signal |E! Fmy OV  mA  Short  * Medium

Frequency II]. “Hz (" kHz © MHz ¢ Long

T
High Terminal Low Terminal
 Inductance Limits
[0 T G Minimum IU- “pH CwH CmH CH CkH
Ty e Maximumll].— “npH CuH CmH CH CkH
K I Measure | Cancel
or:

'Winding Inductance {Parallel Circuit)

— Test Par. 1{ Integration
Signal IE! Tmy OV mA " Short  * Medium

Frequency Il]_ @ Hz T kHz  MHz  Long

-T

High Terminal Low Terminal
 Inductance Limits
Cxm @< Minimum Il]— “pH Cwud CmH CH CkH
Ty g Maximum ||]_ #pH CuH CmH CH CEkH
WK I Measure | Cancel

To program the test:
1. Enter the signal and frequency required for the test.

Note that the signal is normally entered as a voltage by selecting the 'mV' or 'V'
button; but you may optionally enter it as a current by selecting the 'mA' button.
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(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommended test
conditions for different values of inductance.)

Note also that the Measure button may be used here as outlined in section 3.9,
with the combinations of test parameter specification shown in the following
table:

Signal Specified voltage | Specified current Auto Auto
Frequency Specified Specified Specified Auto
2. Select (mouse click the button) the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.

Enter the terminal names between which the inductance will be measured. By
pulling down the menu along side the fill-in box, you may select the high and
low terminals for the test.

Select (mouse click the button) the type of limits you require and enter the
values.

% Enter a nominal value and then the limits as negative and positive
percentage values,

>< Enter minimum and maximum values.
> Enter just a minimum value.
< Enter just a maximum value.
Note that the Measure button may be used here as outlined in section 3.9.

Select OK. The test specification will then be displayed in the program window.
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4.5. LSB OR LPB - INDUCTANCE WITH BIAS (SERIES
OR PARALLEL CIRCUIT)

The inductance of a transformer winding when a bias current is flowing may be tested
using series or parallel equivalent circuit models. Initially the (dc) bias current is set
up and allowed to stabilize. An ac voltage is applied across the selected winding; the
voltage across and current through the winding are then measured using harmonic
analysis. The measured voltage is divided by the current to obtain a complex
impedance and the inductance is calculated .

On selecting ‘LSB Inductance with Bias (Series cct)’ or ‘LPB Inductance with Bias
(Parallel cct)’ from the Available Tests window, a dialogue box will be displayed.

Winding Inductance with Biaz [Series Circuit]
~Test P. il
Signal IE! Tmy OV " mA " Short
Frequency Il] “Hz ( kHz ¢ MHz  Medium
Bias Curmrent Il]. mA £ Long
— T
High Terminal Low Terminal
~ Induct Limits
(@S O 9 Minimum |0 “nH Cud CmH ©CH CkH
Oy ¢ Makimum (0 “pH CuwH CmH CH CEkH
0K I Measure | Cancel
or:
Winding Inductance with Bias [Parallel Circuit)
—Test P. gl
Signal |El Fm¥ C¥  CmA " Short
Fiequency Il]_ ®Hz (kHz ( MHz & Medium
Bias Current I[I mA €'Long
T
High Terminal Low Terminal
~ Induct Limits
% g Minimum Il], #pH CuH CmH CH kH
s e M aximum ||]_ * nH CuH CmH CH (kH
oK I Measure | Cancel
To program the test:

1. Enter the signal, frequency and bias current required for the test.
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Note that the signal is normally entered as a voltage by selecting the 'mV"' or 'V’
button; but you may optionally enter it as a current by selecting the 'mA' button.

(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommended test
conditions for different values of inductance.)

Note also that the Measure button may be used here as outlined in section 3.9,
with the combinations of test parameter specification shown in the following

table:
Signal Specified voltage | Specified current Auto Auto
Frequency Specified Specified Specified Auto
Bias Specified Specified Specified Specified

2. Select (mouse click the button) the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.

3. Enter the terminal names between which the inductance will be measured. By
pulling down the menu along side the fill-in box, you may select the high and
low terminals for the test.

4. Select (mouse click the button) the type of limits you require and enter the
values.

% Enter a nominal value and then the limits as negative and positive
percentage values.

>< Enter minimum and maximum values.
> Enter just a minimum value.
< Enter just a maximum value.
Note that the Measure button may be used here as outlined in section 3.9.

5. Select OK. The test specification will then be displayed in the program window.
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4.6. QL - QUALITY FACTOR

To test for Q factor, an ac voltage is applied across the selected winding. The voltage
across and current through the winding are then measured using harmonic analysis.
The measured voltage is divided by the current to obtain a complex impedance, from
which the Q factor is calculated.

On selecting ‘QL Q Factor’ from the Available Tests window, a dialogue box will be

displayed.
@ Factor
— Test Parameters Integration
Signal |E! Emy ¥  CmA € Shot & Medium
Frequency Ill “Hz  kHz  MHz " Long
— Terminal.
High Terminal Low Terminal
B Factor Limits
C® e Minimum II].
g M aximum Il].
K I Measure | Cancel
To program the test :

1. Enter the signal and frequency required for the test.

Note that the signal is normally entered as a voltage by selecting the 'mV"' or 'V'
button; but you may optionally enter it as a current by selecting the 'mA' button.

(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommended test
conditions based on the values of winding inductance.)

Note also that the Measure button may be used here as outlined in section 3.9,
with the combinations of test parameter specification shown in the following
table:

Signal Specified voltage | Specified current Auto

Frequency Specified Specified Specified

Normally, the Q factor test would follow an inductance test on the same winding.
Using the same test conditions for both tests will speed the execution of the
program.

2. Select (mouse click the button) the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.
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3. Enter the high and low terminal names. Use the mouse to pull down the
menu along side the fill-in box, and double click to select the terminal.

4. Select (mouse click the button) the type of limits you require and enter the
values.

% Enter a nominal value and then the limits as negative and positive
percentage values.

>< Enter minimum and maximum values.
> Enter just a minimum value.
< Enter just a maximum value.
Note that the Measure button may be used here as outlined in section 3.9.

5. Select OK. The test specification will then be displayed in the program
window.
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4.7. D — DISSIPATION FACTOR OR TANJ

To measure dissipation factor, the tester applies an AC voltage across the selected
winding, and measures the voltage across and the current through the winding. Using
harmonic analysis, the measured voltage is divided by the current to obtain a complex
impedance from which the dissipation factor is obtained.

Choosing the test signal

For optimum accuracy and performance, use the test conditions chosen for
capacitance in a later section of this chapter.

The test conditions can also be determined automatically by the AT3600 according to
this table:

Signal Specified voltage | Specified current Auto
Frequency Specified Specified Specified

Note that a ‘fixed’ signal cannot be used with an ‘auto’ frequency.

To program the test using the PC Test Editor:

D Factor
— Test Par ters Integration
Signal IE! Gmy ¥ CmA " Short ' Medium

Frequency Ill “Hz (" kHz ( MHz " Long

— Terminal

High Terminal Low Terminal
= | -]

D Factor Limits

% Ve Minimum II]_
LA T M aximum II]_

K I Meazure | Cancel |

Choose the integration period (normally ‘Medium’) and enter the terminals to be
measured.

Use the Editor’s ‘measure’ button (together with a sample part) if you are unsure of
how to choose the test conditions.
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Choosing the test limits

The test limits can be:

% A nominal value together with + and — percentage limits.
>< Minimum and maximum values

> A minimum value only

< A maximum value only

Use the PC Editor’s ‘measure’ button (together with a sample part) if you are unsure
of the nominal value.

Typically, D is tested against a maximum value. A typical film dielectric capacitor
may have a D <0.01. Because D is a ratio of two impedances it has no units.
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4.8. LL OR LLO - LEAKAGE INDUCTANCE

The Leakage Inductance for a particular transformer is tested by measuring the
inductance of a ‘primary’ winding when one or more ‘secondary’ windings have
short-circuits applied.

Select either ‘LL Leakage Inductance’ or ‘LLO Leakage Inductance with Offset’
from the available tests window, to display one of the following form fill-in dialogue
boxes as appropriate.

Leakage Inductance Leakage Inductance with User Offset
~Test Pal ~TestP;
Signal IE!—  uA & mA © mv £ Shart & Medium Signal m uA & mA  my  Shont & Medium
Frequency II]— & Hz ©kHz ¢ MHz  Long Frequency  [0. itz Okt CiMHz (Long
—Primary Terminals Additi | Low Terminals 7P:::::;mingl : e oo :‘\:;’ilrablel tew TerminaIsUSEd
High Terminal Low Terminal Available Used A = F
H =
7 | 1k - ‘ 5 ol j j
c _ T ®
- Secondary Terminals ° High Terminal Low Terminal hd =~
High Terminal Low Terminal = 2 BN E Add> | <Remove |
BN B Add> | <Remove | - = =
—Leakage Ind e Limits C% @ ¢ Minimum  |0. & nH CuH mH CH
% &3¢ Minimum lui & nH  uH C mH “H > e Maximum l[l— &nH CuH CmH CH
> e Maximum [0 #aH  CuH  CmH CH ™ User Offset Enabled [ |
10],4 | Measure | Cancel | OK | Measure | Cancel |
LL (Leakage Inductance) LLO (Leakage Inductance with Offset)
To program the test :
1. Enter the signal and frequency required for the test.
Note that the signal is normally entered as a current by selecting the ‘uA’ or 'mA'
button; but you may optionally enter it as a voltage by selecting the 'mV' button.
(Refer to Chapter 7 - ‘Test Conditions’, if you are unsure of the voltage and
frequency to use.)
Note also that the Measure button may be used here as outlined in section 3.9,
with the combinations of test parameter specification shown in the following
table:
Signal Specified current | Specified voltage Auto Auto
Frequency Specified Specified Specified Auto
2. Select (mouse click the button) the integration time you require.
'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.
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3. Select the high and low terminals of the coil to be energized (primary terminals).
By clicking on the arrow to the right of the fill-in box, you will be provided with
a choice of possible terminals. Double-click on the name of the required
terminal.

4. Select the secondary high and low terminals.

These terminals will be shorted out during the test. As the short-circuit applied
via the relay matrix in the tester cannot be perfect, additional measurements will
be made to these terminals to compensate.

5. Select the additional low terminals.

These terminals are also shorted out during the test, but they are not used in the
compensation measurements.

If only one secondary winding is to be shorted, then there will be no additional
low terminals. If several windings are to be shorted, then the Secondary
Terminals should be on the winding with the largest number of turns, and
Additional Low terminals should be used for the rest.

6. Select (mouse click the button) the type of limits you require and enter the
values.

% Enter a nominal value and then the limits as negative and positive
percentage values.

>< Enter minimum and maximum values.
> Enter just a minimum value.
< Enter just a maximum value.
Note that the Measure button may be used here as outlined in section 3.9.

7. Select whether a user offset is required (LLO test only) and enter its value if
applicable. This value will be added to the measured value to give the returned
result.

Normally a user offset would not be required. However for small values of
leakage inductance (<1uH) when there are a number of additional low terminals,
it is not always possible during fixture compensation for the tester to remove all
of the parasitic errors of the test fixture. In this case, the user offset may be
required to fully remove the errors. The LLO test provides this additional feature.

8. Select OK. The test specification will then be displayed in the program window.
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4.9. C - INTERWINDING CAPACITANCE

Your AT3600 can test the capacitance present between windings, screens and core.

Select ‘C Interwinding Capacitance’ from the list of available tests, to give the
following dialogue box:

Capacitance
— Test Parameters Set Limits
Test Voltage |0| cmy OV  Short * Medium
Test Frequency Il]. #“Hz {kHz { MHz  Long
High Terminals - Low Terminals
Available Used Available Used
A = - A - -
B B
C C
D D
Add -> <- Remove | Add -> <- Remove
- Capacitance Limits
C% 2 Minimum 0. & pF  nF uF
> (al's Maximum |0. & pF  nF T~ uF
0K I Measure | Cancel
To program the test :

1. Enter the voltage and frequency required for the test.

(Refer to Chapter 7 - ‘Test Conditions’, which lists recommended test conditions
for different values of capacitance.)

Note also that the Measure button may be used here as outlined in section 3.9,
with the combinations of test parameter specification shown in the following

table:
Voltage Specified Auto Auto
Frequency Specified Specified Auto
2. Select (mouse click the button) the limit integration time you require.
'Medium' is the default setting. 'Long' will give more stable readings (for
tighter limits) at the expense of an increased test time, and 'Short' will test at
the maximum speed, but may give a slightly noisier reading.
3. Enter the terminal names for the High and Low Terminals.

Click with the mouse to select a terminal from the Available list; then click
the ‘Add >° button to transfer it to the Used list.
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4. Select (mouse click the button) the type of limits you require and enter the
values.

% Enter a nominal value and then the limits as negative and positive
percentage values.

>< Enter minimum and maximum values.
> Enter just a minimum value.
< Enter just a maximum value.
Note that the Measure button may be used here as outlined in section 3.9.

5. Select OK. The test specification will then be displayed in the program window.
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4.10. TR - TURNS RATIO

You may program the AT3600 Tester to test the turns ratio between one winding and
any other.

To measure turns ratio, a test source voltage is applied to one winding, the energized
winding, and the voltages across two other windings (one of which may also be the
energized winding) are measured using harmonic analysis. The turns ratio is
measured by dividing one measured voltage by the other, and making a compensation
for the effects of winding resistance.

On selecting ‘TR Turns Ratio’ from the available tests window, a dialogue box will

be displayed.
Turns Ratio
— Test Parameters Integration
Voltage IE! “my¥ ¥  Short ' Medium
Frequency Iﬂ- ®Hz (kHz ¢ MHz  Long
— Energized Terminals
High Terminal Low Terminal
R -l
— Primary Terminals Secondary T
High Terminal Low Terminal High Terminal Low Terminal
— Ratio Limits Polarity
% Primary : Secondary IU- : Iu- " ave " ve
cn Neg ID- % Pos IU- x i No Test
| Ik I | Measure I Cancel |
To program the test :

1. In the fields provided, insert the voltage and frequency you require for the
test (see chapter 7 - ‘Test Conditions’).

Note also that the Measure button may be used here as outlined in section 3.9,
with the combinations of test parameter specification shown in the following
table:

Voltage Specified Auto Auto
Frequency Specified Specified Auto

2. Select (mouse click the button) the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.
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3. Select the high and low terminals of the coil to be energized. (Click on the arrow
to the right of the fill-in box and you will be provided with a choice of the
available terminals. Click the required terminal.)

Normally, choose the energized winding to be the one with the highest number of
turns. An exception to this rule can be made in the case when there are three
separate windings, and you wish to check that two windings with the same
number of turns are accurately 1:1; in this case it is preferable to energize the
third winding, even if it has fewer turns.

4. Similarly, select the high and low terminals of the primary and secondary
windings.

In the case of a two winding transformer, choose both the primary winding and
the energized winding to be the one with the highest number of turns.

5. Select (mouse click the button) Ratio (%), or Turns (#) limits.
Enter the required limits:
Ratio (%)

Enter the nominal Primary to Secondary ratio, together with the limits as
positive and negative percentage values.

Turns(#)

In turns mode you may set upper and lower limits on the primary and
secondary windings. The transformer tester will then set limits on
the turns ratio which are equal to the sum of these two errors, e.g.:

primary 100 turns + 2 turns

secondary 100 turns + 2 turns

the tester will set the following limits on the ratio:

upper limit=104/100 lower limit = 96/100.

If you wish to set limits on only one winding, you must enter zero (0) as the
limit for the other winding.

Note that the Measure button may be used here as outlined in section 3.9.

6. Ifrequired, the polarity of the test can be checked. Click on the expected polarity
of the transformer turns, otherwise disable the test by selecting ‘No Test’.

7. Select OK. The test specification will be displayed in the program window on
the screen.
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Choosing the test limits
The limits may be entered as :
1. A nominal value together a percentage tolerance.(%)

Enter the nominal Primary to Secondary ratio, together with the limits as positive and
negative percentage values.

2. An absolute number of turns(#)

When limits are set as +/- an absolute number of turns, the tester converts these limits
to the % type in the following way:

= +/- (PriLimit + SecLimit )x 100%
(Pri Turns Sec Turns )

(You can see the exact result of this conversion by clicking on % limits in the Editor
dialogue once the absolute, # , limits have bee entered.)

For example, take a typical Switched Mode Power Supply transformer with windings
in the ratio of 200:10.

Typically, a prior measurement of inductance will have confirmed the correct number
of primary turns have been fitted with the correct cores. Setting absolute limits of 0
on the primary and 1 on the secondary will result in limits of;

Nominal Ratio: 200/10 =20
Ratio + 1 sec turn =18.18
Ratio —1 sec turn =22.722

Limits calculated by tester = (0/200 + 1/10) x 100%= +/- 10%
The equivalent ratio limits used by tester are:

Upper limit = 22. Lower Limit = 18

Which equates to the actual ratios with a one turn error on the secondary.

In general, the voltages obtained during any voltage turns ratio test will not equate
exactly to the theoretical calculation of Np / Ns, because, for example, of the relative
positions of the windings with respect to each other and the core.

General Rule

When setting turns ratio limits in absolute terms, use a limit of %2 turn less than the
number of turns you want to detect. In this case set a limit of O (pri) and 2 (sec). This
will result in equivalent limits of 19 and 21. Ideal for detecting an errors of 1 turn or
more.
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What happens if I set both absolute limits for both primary and secondary
windings?

If you want to detect up to a 10 turn error on the primary and 1 turn on the secondary
in the above example, set 91/2 (pri) and 1/2 (sec).The tester uses the equivalent ratio
limits: 21.95 and 18.05. Setting both limits WIDENS the limit to allow for an
error of 10 Turn on the primary SIMULTANEOUSLY with 1 turn on the
secondary.

i.e. to allow 190:11 (17.27) and 210:9 (23.33).

Notice that these limits will NOT detect just a 1 turn error on the secondary because
you have now chosen limits to allow for errors on both primary and secondary,
resulting in a broader tolerance on the absolute ratio.

How so I set limits that will detect a 1 turn error in either the primary or
secondary winding?

To do this you must set limits that will detect the smallest possible error. This will be
due to the 1 turn error being on the winding with the largest number of turns.

In the above example then, set absolute limits of %2 turn (pri) and 0 turn (sec). (
Remember to use the n-1/2 rule).

The equivalent limits used by the tester will be:

20.05 and 19.95

This will certainly detect a 1 turn error in the primary, but because of the physical
errors already described these limits may be too severe for a normal good part. This is
why a combination of inductance and turns ratio tests are normally used to confirm
the correct assembly of transformers.

The polarity test may be selected as (+)ve, (-)ve or no test. To measure the exact
interwinding phase angle use the PHAS test.

Use the PC Editor’s ‘measure’ button (together with a sample part) if you are unsure
of the nominal value.
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4.11. TRL - TURNS RATIO (BY INDUCTANCE)

The TRL test measures the turns ratio between a pair of windings by comparing their
inductance. This is different from the TR test, which compares the voltage used to
energize one winding, with the voltage induced on a second. The TRL test is
preferable to the TR test when the coupling between the primary and secondary
windings is poor.

An alternating voltage is applied to each winding in turn. The alternating currents
that flow and the applied voltage at the transformer are measured. From these
measured currents and voltages a complex-impedance is derived, and the inductance
is then calculated. The turns ratio is computed by dividing the square root of the
primary inductance by the square root of the secondary inductance.

On selecting “TRL Turns Ratio (from inductance)’ from the available tests window, a
dialogue box will be displayed.

Turns Ratio (from Inductance) m
— Test Parameters Integration————————————
Voltage (P) [0 & my v  Short

Yoltage (3) 0. © my (9] & Auto & Medium
Frequency 0. & Hz ¢ kHz  MHz  Long

— Primary Terminals Secondary Terminals
High Terminal Low Terminal High Terminal Low Terminal
= ~1 \ =]
—Ratio Limits Polarity
o Primary - Secondary IU- : IU- e ve
r# Neg |0 % Pos |0 % # No Test

OK I ‘ Measure I Cancel

To program the test :

1. In the fields provided, insert the voltage and frequency you require for the test
(see chapter 7 - ‘Test Conditions”).

Note also that the Measure button may be used here as outlined in section 3.9 of
this chapter, with the combinations of test parameter specification shown in the

following table:
Voltage Specified Auto Auto
Frequency Specified Specified Auto

2. Select (mouse click the button) the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.
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3. Select the high and low terminals of the primary winding. (Click on the arrow to
the right of the fill-in box and you will be provided with a choice of the available
terminals. Click the required terminal.)

Select the high and low terminals of the secondary winding.
4. Select (mouse click the button) Ratio (%), or Turns (#) limits.
Enter the required limits:
Ratio (%)

Enter the nominal Primary to Secondary ratio, together with the limits as
positive and negative percentage values.

Turns(#)

In turns mode you may set upper and lower limits on the primary and
secondary windings. The transformer tester will then set limits on
the turns ratio which are equal to the sum of these two errors, e.g.:

Primary 100 turns + 2 turns

secondary 100 turns + 2 turns

the tester will set the following limits on the ratio:

upper limit=104/100 lower limit = 96/100.

If you wish to set limits on only one winding, you must enter zero (0) as the
limit for the other winding.

Note that the Measure button may be used here as outlined in section 3.9.

5. Ifrequired, the polarity of the test can be checked. Click on the expected polarity
of the transformer turns, otherwise disable the test by selecting ‘No Test’.

6. Select OK. The test specification will be displayed in the program window on
the screen.
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412. Z, ZB - IMPEDANCE

The Winding Impedance test measures the impedance of a selected winding using
specified voltage (or current) and frequency conditions. An AC voltage is applied
across the winding under test and the complex impedance is determined from
measurement of the test voltage and the flowing current. The Z result is the
magnitude of this impedance.

This test is normally used for audio & telecommunication transformers to check the
impedance presented to the transformers input and output.

On selecting "Z Winding Impedance" from the 'available tests' window, the following

dialog box is displayed:

Winding Impedance I
Test Para 5 Integration ————————
Signal |E! tmv OV  mA  Short Medium
Frequency IU- &+ Hz " kHz  MHz " Long
Terminals

High Terminal Low Terminal
Impedance Limits
% 3¢ Minimum IU- & mOhm ¢ Ohm ¢ kOhm ¢ MOhm
> ¢  Maximum IU- & mOhm ¢ Ohm ¢ kOhm ¢ MOhm
OK | Measure | Cancel

To program the test:

1. Enter the value of voltage (or current) for the signal and the required frequency of
the test. (If in doubt, refer to Chapter 7 - “Test Conditions’, which lists recommended
test conditions.)

Note also that the Measure button may be used here as outlined in section 3.9.

2. Select the integration time required. 'Medium' is the default setting. 'Long' will
give more stable readings (for tighter limits) at the expense of an increased test time,
and 'Short' will test at the maximum speed, but may give a slightly noisier reading.

3. Enter the terminal names between which the impedance is to be measured. See
terminal selection.
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4. Set the impedance limits.

+/-  Enter a nominal value and then the limits as negative and positive
values.

>< Enter minimum and maximum values.
> Enter just a minimum value.
< Enter just a maximum value.
5. For the impedance with bias test, you may also select a DC bias current

6. Select OK. The test specification will then be displayed in the program window.
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4.13. L2 - INDUCTANCE MATCH

The inductance match test calculates the ratio between two inductance's on two
windings. An equivalent series inductance measurement is performed on each

winding by measuring the complex impedance.

This test is suitable for switched mode power supply transformers, and audio &
telecommunication transformers. It checks matching between windings.

On selecting ‘L2 Inductance Match a dialogue box will be displayed.

Inductance Match

— Test Parameters

]

Integration

Negative Error IU- %

Positive Error |0 %

Signal (%) IEI Fmv OV ' mA £ Short
Signal (Y) IU- © my v C mA & Auto & Medium
Frequency IU- * Hz  kHz  MHz  Long
— Terminals (X) Terminals (Y)
High Terminal Low Terminal High Terminal Low Terminal
. Matching Limits
Nominal Ratio (X { Y} 0.

OK |

Measure

| Cancel

To program the test:

1.

AN

Enter the required values of frequency and current or voltage for the X and Y

windings

(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommended test

conditions.)

Note also that the Measure button may be used here as outlined in section 3.9.

Select (mouse click the button) the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.

Enter the terminal names between which the X inductance is to be measured.

Enter the terminal names between which the Y inductance is to be measured.

Set the inductance ratio limits

Select OK. The test specification will then be displayed in the program window
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4.14. C2 — CAPACITANCE MATCH

The Interwinding capacitance match test calculates the ratio between two capacitance
measurements on two groups of windings. It is measured by applying a specified ac
voltage between two separate windings and the voltage across and current flow
between the two windings is measured to obtain a complex impedance. This is
performed to the two groups in turn.

This test is suitable for switched mode power supply, audio and telecommunication
transformers. It checks that the windings are installed in the correct positions on the
bobbin.

On selecting "C2 Interwinding Capacitance Match" from the available tests window,
a dialogue box will be displayed.

Interwinding Capacitance Match |
— Test Parameters Integration
Voltage o] & my vy  Short & Medium
Frequency |0- & Hz CkHz ¢ MHz Long
~High Terminals () | | Low Terminals (X)
Available Used Available Used
A - = A = =
B B
c C
D D
Add > <- Remove | Add > | <- Remove |
—Matching Limits
Terminals (Y} |
Nominal Ratio (X / Y') 0.
Negative g o Positive [ o
Error ° Error I °
DK | Measure | Cancel |

To program the test:
1. Enter the voltage and frequency required for the test.

(Refer to Chapter 7 - ‘“Test Conditions’, which lists recommended test conditions
for different values of capacitance.)

2. Select the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for tighter
limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.

Select the terminals to be included for both high and low X test terminals.

4. Selecting Terminals [Y] prompts a second dialogue box allowing the second set
of windings to be configured for the test.

5. Set the capacitance limits.

6. Select OK. The test specification will then be displayed in the program window.
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4.15. GBAL — GENERAL LONGITUDINAL BALANCE

The general longitudinal balance test is intended to measure what is effectively the
Common Mode Rejection Ratio of a transformer designed to connect to a balanced
line. Two measurements are performed each by applying a voltage to the transformer
and measuring the resulting voltage to calculate the CMRR. To overcome the
differences of three standard methods of measuring the CMRR the GBAL dialogue
box has a separate group of terminals X and Y for the first and second measurements
respectively. The preferred method of measurement is the LBAL test for which
Voltech provide a separate test specifically for this measurement.

This test is suitable for audio & telecommunication transformers and checks the
effective common mode rejection ratio of the transformer.

On selecting "GBAL General Longitudinal Balance" from the available tests window,
a dialogue box will be displayed:

General Longitudinal Balance I

— Test Parameters Integration

Yoltage IE! ©my I, C Short & Medium
Frequency I"- & Hz " kHz ¢ MHz “ Long

—Terminals (%) Terminals ()

Energised Measured Energised Measured
b =] wif 0 (] o] wil -l
Le| =] o] =0 fee] =] o] -l
Energiced Hi Energioed Hi

—Longitudinal Balance (%/¥) Limits

Cap- 3¢ Minimum IU- dB
> (o3 Maximum IU- dB

Compensation for Test Fixture Scaling  |0- dB

0K | Measure | Cancel |

To program the test:
1. Enter the voltage and frequency parameters of the test signal.

(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommended
test conditions).

Note also that the Measure button may be used here as outlined in section
3.9.

2. Select the integration time you require

'Medium' is the default setting. 'Long' will give more stable readings (for
tighter limits) at the expense of an increased test time, and 'Short' will test at
the maximum speed, but may give a slightly noisier reading.
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3. Enter the names for the energised and measured terminals for the X
measurement.

4. Similarly configure Y terminals.

When required the "Optional 2nd Energised Hi" allows an additional
terminal connection to the energised high node.

6. Set (X/Y) limits.

+/-  Enter a nominal value and then the limits as negative and positive
values.

>< Enter minimum and maximum values.
> Enter just a minimum value.

7. Since components on the test fixture may scale measured readings the
"Compensate for Test Fixture Scaling" allows the test to account for this.

8. Select OK. The test specification will then be displayed in the program
window.
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4.16. LBAL — LONGITUDINAL BALANCE

The longitudinal balance test is Voltech's preferred method to measure what is
effectively the Common Mode Rejection Ratio of a transformer designed to connect
to a balanced line. Two measurements are performed each by applying a voltage to
the transformer and measuring the resulting voltage to calculate the CMRR.

This test is suitable for audio & telecommunication transformers and checks the
effective common mode rejection ratio of the transformer.

On selecting "LBAL Longitudinal Balance" from the available tests window, a
dialogue box will be displayed:

Longitudinal Balance I
— Test Parameters Integration
Yoltage Iﬂ " mv (O TS © Short & Medium
Frequency IU- & Hz CkHz ¢ MHz  Long
— Input Output
High Terminal Low Terminal High Terminal Low Terminal
Common Terminal
—Longitudinal Balance Limits
Cap- < Minimum IU- dB
O3 (o] Maximum IU- dB
0K | Measure | Cancel

To program the test:

1.

Enter the voltage and frequency parameters of the test signal.

(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommended
test conditions.)

Note also that the Measure button may be used here as outlined in section 3.9.
Select the integration time you require.

'Medium' is the default setting. 'Long' will give more stable readings (for
tighter limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.

Enter the names of the Hi and Lo input terminals and Common Terminal.

Enter the names of the Hi and Lo output terminals.
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5. Set the longitudinal balance limits.

+/-  Enter a nominal value and then the limits as negative and positive
values.

>< Enter minimum and maximum values.

> Enter just a minimum value.

6. Select OK. The test specification will then be displayed in the program window.
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4.17. ILOS — INSERTION LOSS

The Insertion loss test measures the output power delivered by a transformer to a
load, relative to the maximum power theoretically available. A voltage is applied to
the input winding and the input/output voltages are measured to calculate the loss.
This test is suitable for audio & telecommunication transformers and checks the
effective losses in the transformer when used for its application.

On selecting "ILOS Insertion Loss" from the available tests window, a dialogue box

will be displayed.
Insertion Loss N I
—Test Parameters Integration
Voltage lEl— Cmy wy " Short Medium
Frequency Iui & Hz CkHz ¢ MHz  Long
~ Input Output
High Terminal Low Terminal High Terminal Low Terminal
o | -l \ o | )
Source resistance |0. Ohms Load resistance Iﬂr Ohms
~Insertion Loss Limits
Cap- 3¢ Minimum |0. dB
(o (o] Maximum (0. dB
oK Measure | Cancel
To program the test:
1. Enter the voltage and frequency parameters of the test signal.
(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommended
test conditions.)
Note also that the Measure button may be used here as outlined in section 3.9.
2. Select the integration time you require.
'Medium' is the default setting. 'Long' will give more stable readings (for
tighter limits) at the expense of an increased test time, and 'Short' will test at the
maximum speed, but may give a slightly noisier reading.
Enter the names of the Hi and Lo input terminals and value of source resistance.
4. Enter the names of the Hi and Lo output terminals and value of load resistance.
Set the insertion loss limits.
+/-  Enter a nominal value and then the limits as negative and positive
values.
>< Enter minimum and maximum values.
> Enter just a minimum value.
6. Select OK. The test specification will then be displayed in the program window.
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4.18. RESP — FREQUENCY RESPONSE

The frequency response test, RESP, may be used to check that the variation in power
loss of a telecommunications or audio transformer over a specified frequency range is
less than specified limits.

The RESP test consists of a number of Insertion Loss (ILOS) tests repeated at
different frequencies.

To program the test:

Frequency Response B

— Test Parameters Integration
Yoltage I'I © omy (oY " Short & hdedium
Feference
Frequency IéIIJEI + Hz " kHz " hHz " Long
— TestFrequencies —Input
[ew Frequency Frequency List High Terminal Low Terminal
E Okt | = s =l
" kHz
— Cutput
 hiHz
High Terminal Low Terminal

Add-> | |A =l e =]

—Freguency Response Limits

Lower limit |3 dB Upper limit |1 dB
carcsl_|

1. Enter the voltage and frequency parameters of the reference test signal.
(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists
recommended test conditions.)

2. Select the integration time required. 'Medium' is the default setting. 'Long'
will give more stable readings (for tighter limits) at the expense of an
increased test time, and 'Short' will test at the maximum speed, but may
give a slightly noisier reading.

Enter the names of the Hi and Lo input terminals.
4. Enter the names of the Hi and Lo output terminals.

Add test frequencies as required by entering the frequency and clicking
'add'. See Chapter 7.

6. Set the frequency response limits. See Setting Limits
7. Select OK. The test specification will then be displayed in the program
window.
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4.19. RLOS — RETURN LOSS

The Return loss test measures the impedance mismatch between the transformer and
a transmission line of a specified impedance. RLOS is calculated from a measurement
of the complex impedance and the specified impedance

This test is suitable for audio & telecommunication transformers and checks the
effective input impedance of the transformer in the application.

On selecting "RLOS Return Loss" from the available tests window, the following
dialogue box is displayed:

Return Loss ]|
— Test Parameters Integration
Voltage |[i! CmY GV € Short & Medium
Frequency |U- & Hz CkHz ¢ MHz “ Long

— Terminals

Reference Impedance

High Terminal Low Terminal Real lﬂi Ohms
j| | j| Imaginary lui Ohms
—Return Loss Limits
Fef- @>¢  Minimum [0 dB
> (8 4 Maximum Iﬂi dB

0] 4 | Measure | Cancel

To program the test:

1.

Enter the voltage and frequency parameters of the test signal.

(If in doubt, refer to Chapter 7 - ‘Test Conditions’, which lists recommend