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1. AT Series Editor Software 

Create test programs for the AT Series Transformer Testers 

 

This manual is for the Legacy version of the AT Editor. 

Historically it was part of the AT3600+ AT5600 + ATi 
user manual but has been extracted as a separate 
document. 

This manual supports V3.xx of the AT Editor. 

The new dotNET AT Editor (V4.xx) has been rewritten 
and has new features.  

Please see the separate dotNET AT Editor Manual  
(98-125) for details.  
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1.1. Introduction 

This chapter will guide you through the operation and functional aspects of the 
test program editor. 

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

The editor will guide you through the programming of the required tests while 
helping you ensure that programming errors are eliminated. The features of the 
test program editor include: 

• Full Microsoft 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 dialog 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 may be stored in a PC running the AT series server. 

• Transfer of test programs to specified folder paths or external disks. 

• A full context sensitive and menu driven help system. 

• Upgrading the firmware inside the AT5600. 
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1.2. Installing the Editor Software 

All software is available from the Voltech website www.voltech.com. 

1.2.1. Computer Requirements 
Before attempting to install any Windows software, check that the PC satisfies the 
following hardware requirements: 

PC Processor:   486 or better 

Memory:    4MB minimum 

Hard Disk Space:   5MB minimum 

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

Operating system:   Windows 7, 8 and 10. 32 or 64 Bit 

Supported screen resolutions: 640 x 480, 800 x 600 

     1024 x 768, 1280 x 1024 

1.2.2. Installing the USB Drivers 
If USB operation is required (as recommended) then download AT5600 USB 
drivers from the Voltech website and follow the instructions for installing the 
drivers. After installation, when the AT5600 is connected via the USB port, a 
virtual COM port will be created through which you can communicate with the 
AT5600. 

To determine which COM port has been assigned, ensure the AT5600 is 
powered on.  

1. Navigate to the Device Manager on your PC.  

2. Left click on the Ports (COM & LPT) 

3. Shown in the example below, you will see that COM27 has been assigned to 
the AT5600. 

 

 

  

http://www.voltech.com/
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1.2.3. Installing the main application 
Download and follow the instructions to install the AT Editor software. The 
installation program will suggest a folder 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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1.3. Starting for the first time 

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

1.3.2. Language Configuration 
Once the Editor program is open, from the Top Level ‘Setup’ menu, select 
‘Language’. In the dialogue box, select the language and the click OK to save. 

1.3.3. Communications Configuration 
Configure the Editor to use the virtual COM Port installed for the AT5600  

From the Top Level ‘Setup’ menu, select ‘Communications’. 

 

In the dialogue box shown here, select the PC communications port which is 
connected to the tester and the click OK to save 
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1.4. Schematic Editing  

The first step in creating a test program is to draw a schematic diagram. This tell 
the Editor software which test nodes will be used to make electrical connections 
to the part under test and allows error checking to be performed when 
programming the tests. A schematic is also a great visual reference while creating 
the test program. 

This section covers how to: 

• Create or add a transformer winding 

• Connect the winding terminals to test nodes 

• Delete a winding 

• Rename a terminal 

• Add a terminal 

• Delete a terminal 

• Add a core connection 

• Delete a core connection 

• Add a screen connection 

• Delete a screen connection 
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1.4.1. 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 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. When the winding is placed, a dialogue box appears prompting you to name 
both winding’s two terminals. 

 

You may move the cursor focus between the fill-in boxes by using the TAB key or 
by pointing to the fill in box 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. 
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1.4.2. 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. 

3. 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. 

 
 

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. 

 

 

1.4.3. 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. 
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1.4.4. 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.  

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. 

 

 

1.4.5. 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. 
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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. 

 

 

1.4.6. Deleting a Terminal from an Existing Winding 
To remove a terminal from a transformer winding: 

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

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. 
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1.4.7. Adding a Core Connection 
To add a core connection: 

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

 

A connection from the core will appear on the screen.  

You may now add a core-to-node connection. 

 

 

1.4.8. Deleting a Core Connection 
To delete a core connection: 

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

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

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

 

1.4.9. Adding a Screen Connection 
To add a screen connection: 

 

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

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

 

1.4.10. 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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1.5. Creating the Program 

Section 1.5 describes the procedures used when creating the test program with 
the AT Series Test Program Editor.  

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

• Set up the program options 

• Add a test to the program 

• Insert a test in the program 

• Modify an existing test in the program 

• Delete a test 

• Use the measure button to create test parameters 

• Verify the program - including compensation of the fixture 
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1.5.1. Setting the Program Options 
 

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 > Option. 
You will then see the following dialogue box: 
 

 
 

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

Printed reports may be obtained from the USB ‘A’ 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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Kelvin Pre-Check  

(new feature in FW 7.220 / Editor 3.56.7) 

 

The goal of the Kelvin check is to verify that there is continuity between the power 
and sense lines for all nodes that are used in the test program.  Over the course 
of running a large batch of parts, the Kelvin connections could potentially become 
contaminated with debris, varnish or could be simply misaligned to a specific part. 

This pre-test of the connections provides a useful validation that the component is 
fitted properly, which provides the best confidence in the following testing, as it 
provides a check that the UUT is connected before any testing commences.   

It also provides the same check before compensation to make sure the 
compensation applied (for all later tests in a batch) is not bad, due to accidental 
bad connections during compensation. 

The check is run before the normal test sequence, and so sits “before” the normal 
test program sequence. Hence any bad results due to connections are not sent to 
the server, resulting in misleading false fail records. The user then has the chance 
to correct any bad connections and resuming the test. 

The Kelvin Pre-check does not tell you anything about the actual transformer 
under test but does confirm that SOURCE and MEASURE nodes are connected 
to every pin used in the test. Hence it is still valid to use CTY and R to check your 
actual UUT windings. 

 

What is Tested 

Any node (1-20) connected to a winding, core or screen terminal on the 
schematic is tested once, even if the terminal is not used in a test. 
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How a Kelvin Check is Performed 

To perform the Kelvin check, each node has the sense line shorted to ground and 
the power line is energized with a low voltage. If the connection between the 
power and sense lines is poor, the easiest path for the current to take is through 
the current sensing shunt and a large current will be measured. If the connection 
is strong, the current sensing shunt will be bypassed, and the measured current 
will be small. 

Any resistance lower than 5 Ohms from power to sense will pass the test, and 
any resistance higher than 10 Ohms will fail the Kelvin check. 

If there are one or more failures, a failure report will be shown which indicates 
which node number failed and a terminal name that corresponds to that node. 
This screen provides three options. The user can adjust their connections to 
resolve the issue and RETRY, ignore the failure, and CONTINUE with testing, or 
ignore the failure and CANCEL the testing. In the case of retry and ignore, the 
execution is resumed by pressing the RUN button. 
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Editor Settings 

The editor has three settings for performing the Kelvin check. They are as follows: 

Off – This is the default state and what is used for older programs where the 
Kelvin check state is not specified. In this mode, no Kelvin checks are performed. 

Ignore Open – This is a relaxed testing mode which requires the Kelvin check to 
pass during short circuit compensation, load compensation and test execution. 
Open circuit compensation will not have a Kelvin check. This mode 
recommended if there is only low frequency testing, as you can simply remove 
the fixture to do open circuit compensation.  

All – This mode is a strict testing that will execute the Kelvin check before any 
compensation or test execution. This mode is recommended to get the best 
connection reliability. 

 

Legacy Products (AT3600, ATi) 

This test option is not available on the AT3600 or ATi.  

However, programs with the Kelvin option enabled can still be used on these 
products, but the flag will simply be ignored.  

This prevents users from maintaining two separate test programs and maintains 
ATP program portability between unit types. 
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Operator Numbering  

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

 

 

Batch Numbering 

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

 

 

Serial  Numbering 

During program execution, the operator will be prompted to enter a serial number 
for each transformer (or you can select auto-increment). The number will then be 
attached to the server results for the next transformer tested. 

 

 

Send Results to Server   

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 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. 
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Stop on Fai l  

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. 

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. Please note this does NOT apply if running the 
program from the EDITOR, only from the front panel when using the SERVER. 

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 shall stop the program.  

The display will inform the user of a test failure and indicate which test has failed, 
as shown below 

 

From this display, the operator has the choice to perform the following. 

RESULTS view the test results recorded so far 

RETRY Discard the results and run from the beginning again. Useful if the 
cause of the fail is just misconnection that you have diagnosed and corrected. 
This also stops False Fails being recorded in your results. 

CONTINUE 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 like the one above for each failing test.) 

RUN TO END  Disable STOP ON FAIL for the rest of the run. Useful if you have a 
long program with many fails that you wish to let run. 
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CANCEL Terminate this program run, and return to the Execute display, from 
where you can start the program again for the next transformer in the batch. 

 

Date and Time on Reports   

AT3600+ ATI only 
Enable this option to have the date and time on the printer results printout. 

AT5600 
All printed results using the USB printer will have data and time on them 
regardless of this setting. 

 

 

Disable test fai lures due to ALC error  

Under test conditions where the load is mismatched to the requested test signal, 
then the voltage or current may not be met (to within nominal spec of 1%).  

In these cases, the unit will return a STATUS ERROR of “0020" (see section 
9.1.3).  

This indicates that, while the measured parameter may be within your requested 
limits, the test itself is a FAIL, as the requested test conditions were not met.  
This is analogous to ALC (Auto Level Control) on most popular LCR meters. 

With this option enabled, the AT5600 will make the PASS/FAIL judgement purely 
based on the measured parameter and ignore the “0020” error code. 

The AT3600 and ATi units always make the PASS/FAIL judgement on limits 
alone, so enabling this option will help users with compatibility to these platforms. 

Please note: The AT3600 and ATi firmware do NOT support this option; 
Regardless of the option setting, the 0020 status will never be part of the 
PASS/FAIL criteria for these units. 
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AQL (Acceptable Qual ity Level)  

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. 

AQL % of Parts - 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. 

 

 

Run audit  test every [X ]  parts tested.  

Defines the frequency that Audit Tests are to be performed. 

NOTE: AUDIT and DIAGNOSTIC results. 
Audit AND Diagnostic tests, on a “not run” cycle, will return a PASS and a 
numeric value of 0.0000. 
This is so they can be easily identified as not having been executed, and can be 
easily identified and removed from results for analysis. 
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Fixture ID 

Used to enter the test 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) and 0 1 2 3 4 5 6 7 8 9 - / ( ) 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 several 
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'.  

 

Custom Text  

Implemented on V1.001.000 Firmware. 
7 lines of 28-character text can be stored here for general program notes. 

Enabling the “Display text on AT” tick box will also display the text on screen on 
initial program load. For example, for any part specific instructions you wish the 
operator to see. 

 

When you have selected all the required options, click on the OK button to return 
to the top-level menu. 
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1.5.2. 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. 

 

 

You will now see a display with three separate 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.) 

Bottom Left: The Program Window contains three tabs. Normally, for a new 
program, this window would initially be empty.  The display above shows the 
program of one resistance test created.  

• General Tests - list of tests which currently make up the normal test 
program 

• Audit Tests - additional tests to be randomly performed, the frequency is 
defined by program option. 

• Diagnostic Tests – additional tests to be performed if a failure occurs. 

Right: The Available Tests Window. This is the list of tests which are available to 
be used in creating or modifying the test program. Tests which are not available 
for use shall be greyed-out. Contact your Voltech sales office to purchase test that 
not available. See section 1.9 Customize Tester for instruction to upgrade your 
AT5600 with additional tests. 
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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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1.5.3. 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, select the tab of the type of test it shall be by clicking on the tab of 
the Program List window located in the bottom left of the screen. 

• General Tests - list of tests which currently make up the normal test 
program 

• Audit Tests - additional tests to be performed every X test run, the 
frequency is defined by program option. X=2 to 99. 

• Diagnostic Tests – additional tests to be performed if a failure occurs. 

 

NOTE: AUDIT and DIAGNOSTIC results. 
Audit AND Diagnostic tests, on a “not run” cycle, will return a PASS and a 
numeric value of 0.000. 
This is so they can be easily identified as not having been executed, and can be 
easily identified and removed from results for analysis. 

 

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. 
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Click on the OK button. 

You will now see this test added to the Program: 
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1.5.4. 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: 

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

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. 

From the Top Level menu bar, select Program > Insert Test. 

 
 

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. 

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. 
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1.5.5. Modifying Tests 
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. 

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. 

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

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. 

 

From the Top Level menu bar, select Program > Delete Test 

You will now see the test has been removed from the list in the Program window. 
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1.5.7. 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 

 

At this point 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. 

You may use the Measure button to measure the part under test and set your 
limits, accordingly, as described later in this chapter. To do this in the case of the 
LS test, enter the Signal and Frequency levels into the edit boxes and enter the 
terminals before you click on the Measure button.  

Note that some tests do not have a Measure button. These are High voltage test, 
Magnetizing Current, and others. 

The programming details for each test in section (Programming Tests) of this 
chapter specify which tests allow the use of the Measure button. 
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1.5.8. Test Limits 
In the Quick Start Tutorial (section 5.4), 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:  

 

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

 

 

> <: The limits are entered as minimum and maximum values.  
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>: There is only a minimum limit. 

 

 

<: There is only a maximum limit. 

 

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 <.   
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1.5.9. Using the Measure Button 
While working through the Quick Start Tutorial, you may have noticed that the 
dialogue box for the test R - Winding Resistance - contained a button labelled 
‘Measure’. 

In fact, most tests have a Measure button within the dialogue box.  It is included 
there to allow you to quickly measure the value from a sample transformer with 
the AT5600 and to set the limits for that test. 

Hardware Connections for Using the Measure Button 

Before attempting to use the Measure button: 

1. Make sure you have connected your tester to suitable comm port on your 
PC.  This can be RS232  to AUX port or direct USB 

2. Set up the comm port on the PC. From the Top-Level menu, select Setup 
>Communications 

 

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. 

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 the actual 
measurement may be obtained by using the Measure button.  The following is an 
example using the Measure button. 

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: 
1. Enter the terminal names in the normal way. 
2. Select the integration you require if different from the default setting of 

Medium. See 7.3 Explanation of Integration. 
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3. In the Test Parameters section, enter the Signal and the Frequency fill-in 
boxes, see Chapter 7 – Tests and test conditions for suitable values for the 
specific test. 

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

Because the LS test is one where short-circuit compensation could be applied, 
you will then see the following message: 

 
 

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

 

 
 

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

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

 

 
 

When the measurements have finished, the display will return to the dialogue box 
for the LS test the measured nominal inductance: 

 
 

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 a fixed voltage, current or frequency conditions that may not 
be possible for the tester to make a measurement. For example, if the AC 

impedance of the winding under test is only 0.1 at the specified frequency and 

you have specified a 5V test signal, then the AT would have to supply 5V / 0.1 = 
50 Amps!  
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You will then see a warning like this: 
 

 
 

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

Choose ‘No’ and no conditions will be chosen. See Chapter 7 – Tests and test 
conditions for suitable values. Also, see 4.1.4 Test Source – Low Power 
Generator for limitations. 
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1.5.10. 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 15.  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: 

Make sure you have connected your tester to suitable comm port on your PC.  
This can be RS232  to AUX port or direct USB 

1. Set up the Comm Port on the PC. 
      From the Top-Level menu, select Setup > Communications 

In the dialogue box, select the PC communications port which is connected to 
the tester. 

2. Fit the appropriate fixture to the tester and plug in the specimen transformer. 
You are now ready to download and run your test program. 

3. From the Top Level menu bar, select Tester > Download Program 

 

 
The Editor will now download the test program to the tester. After a few seconds, 
you should see a message to say that the Download was successful. 
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4. 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. 

 

 
 

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 and 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. 

Test times 

The first proper test run after compensation, on either via the Editor or Server, 
may take longer to execute than the subsequent 2nd 3rd 4th…. runs.  

This is because the AT5600 learns the best generator settings to quickly trim to 
your requested test conditions. 

You should find that subsequent runs can be 200-300% faster than the first run, 
and this is expected and normal. 

In the event of a later valid failure of a part, the next run will also be a “learning” 
run, and again may be slower, after which the speed will increase again. 

Status Codes 

The code at the end of each result line should normally be zero; any other code 
signifies that an error occurred in the measurement. See 9.1.2 
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1.5.11. Compensation 
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 effects. 

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: 

 

 
 

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 compensation can be applied.  
In this case, you will then see one of two messages: 

 

 
 

 
 

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. 

To determine whether it is necessary 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. 
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1.5.12. Hints and Tips 

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

 

Schematic 

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 or renaming a terminal. 

Test Order  

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 c will depend on the type of transformer: 
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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. 
 

1. 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). 
 

2. Make use of the Measure button. 
For many tests, the dialogue box for the test contains a button labelled 
‘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. 
 

3. User Offset. 
Under most circumstances, performing compensation as described earlier 
will compensate all measurements for the effects of stray parallel and 
series impedances, providing accurate measurements upon the part under 
test. 
If compensation cannot be performed conveniently or an offset is required 
in the measurement is required for other reasons, then enable ‘User 
Offset’ and enter the value to add to the result. 
Enter a negative value to subtract from the measured result. 
The adjusted result (including any offset) is the result that will be used to 
provide PASS / FAIL judgments, and is the result that will be printed and / 
or stored by the server. 
  

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

 

5. The test program can be saved using the FILE/SAVE or SAVE AS future of the 
editor. 
The resulting ATP program file can then be moved to your chosen program 
storage folder on the PC, or a network drive, for use by the AT SERVER.  
Program File Names can be up to 20 characters’ long 
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Test Grouping 

Tests can be programmed in any order you wish, and the results for each individual test 
will be independent of where they are in the program. 
 
However, the AT5600 has 6 different power sources, and to get the best speed 
execution time we recommend that tests are grouped using the following table.  
This minimizes change over time between the different sources.  
 
Please note that the table and “Best Speed Grouping” column does not indicate any 
overall ORDER for the tests, just the best grouping.  
Tests in the same group can be run in any order, and the groups can be run in any order 
(e.g. most customers always start with R to check windings) 
 
For example 
 LS  RLP  Z  HPAC would execute faster than  
 LS  HPAC RLP  Z  as HPAC is in a different grouping from the other 3 
Or  

R LS RLS MAGI  VOC would execute faster than 
 R LS MAGI RLS VOC as MAGI and VOC are in the same group. 

Test 
Test 
Description 

Best 
Speed 
Grouping 

ANGL Impedance Phase Angle A 

D Dissipation Factor A 

L2 Inductance Match A 

LL Leakage Inductance A 

LP Parallel Inductance A 

LS Series Inductance A 

QL Quality Factor A 

RLP Equivalent Parallel Resistance A 

RLS Equivalent Series Resistance A 

TRL Turns Ratio by Inductance A 

Z Impedance A 

      

LPB Parallel Inductance with Bias B 

LSB Series Inductance with Bias B 

ZB Impedance with bias B 

      

LVOC Low Voltage Open Circuit C 

PHAS Interwinding Phase Angle C 

TR Turns Ratio C 

      

CTY Continuity D 

R DC Winding Resistance D 

R2 Resistance Match D 
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MAGI Magnetizing Current E 

STRW Stress Wattage E 

VOC Open Circuit Voltage E 

WATT Wattage E 

      

C Interwinding Capacitance F 

C2 Capacitance Match F 

      

MAGX Magnetising Current (AC Interface) H 

STRX Stress Wattage (AC Interface) H 

VOCX 
Open Circuit Voltage  (AC 
Interface) H 

WATX Wattage (AC Interface) H 

      

LPBX 
Parallel Inductance with Bias 
(DC1000) I 

LSBX 
Series Inductance with Bias 
(DC1000) I 

ZBX Impedance with Bias (DC1000) I 

      

ILOS Insertion Loss J 

LBAL Longitudinal Balance J 

RESP Frequency Response J 

RLOS Return Loss J 

GBAL General Longitudinal Balance J 

      

ACRT Hi-Pot Ramp AC N/A 

ACVB Hi-Pot Voltage Breakdown AC N/A 

DCRT Hi-Pot Ramp DC N/A 

DCVB Hi-Pot Voltage Breakdown DC N/A 

HPAC Hi-Pot AC N/A 

HPDC Hi-Pot DC N/A 

ILK Leakage Current N/A 

IR Insulation Resistance N/A 

SURG Surge Stress N/A 
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1.6. 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 AT5600. 
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1.6.1. 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: 

 

 
 

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 10k, to give the quickest test execution. 

If any winding has a resistance greater than 10k, 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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1.6.2. R - Winding Resistance 

To check that the resistance of a winding is correct, the AT5600 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. 

 

 
 

To program the test: 

1.  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. See 7.3 Explanation 
of Integration. 

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

3. Select 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: The measure button may be used here as outlined in section 1.5.9. 

4. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.3. RLS or RLP - 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: 

 

 
 

or: 
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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.) 
 
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 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. See 7.3 
Explanation of Integration. 

3. Enter the terminal names for the selected winding.  

4. Select 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: The Measure button may be used here as outlined in section 1.5.9.  
 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.4. 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. 

 

 
 

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

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. See 7.3 
Explanation of Integration. 

3. Enter the terminal names between which the inductance will be measured.   

4. Select 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: The Measure button may be used here as outlined in section 1.5.9. 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.5. 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. 

 

 
 

or: 
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To program the test: 
 

1. Enter the signal, frequency and bias current required for the test. 
 
Note: 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. 
 
(Refer to Chapter 7 - ‘Test Conditions’, which lists recommended test 
conditions for different values of inductance.) 

 

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. See 7.3 Explanation 
of Integration. 

3. Enter the terminal names between which the inductance will be measured.. 
 
4. Select 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: The Measure button may be used here as outlined in section 1.5.9. 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.6. 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. 

 
 

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). 
 

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. See 7.3 Explanation 
of Integration. 

3. Enter the high and low terminal names.. 
 

4. Select 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. 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.7. D – Dissipation Factor 
 

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. 

 

To program the test: 

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

2. Choose the integration period (normally ‘Medium’). 
'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. See 7.3 Explanation 
of Integration. 

3. Enter the Terminals to measure. 
 

4. Choosing the test limits 

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

Note: The Measure button may be used here as outlined in section 1.5.9. 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.8. LL - Leakage Inductance  
The Leakage Inductance for a transformer is tested by measuring the inductance 
of a ‘primary’ winding when one or more ‘secondary’ windings have short-circuited 
applied. 

Select ‘LL Leakage Inductance’ from the available tests window, to display the 
following form fill-in dialogue boxes as appropriate. 

 

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 ‘uH’ 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.) 

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. See 7.3 Explanation of 
Integration. 

3. Select the high and low terminals of the coil to be energized (primary terminals). 

4. Select the secondary high and low terminals.  

These terminals will be shorted out during the test. 
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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 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: The Measure button may be used here as outlined in section 1.5.9. 

7. If required, enter the load compensation value as outlined in section 13.5. 
 

8. Select whether a user offset is required 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 (<1H) when there are several additional low terminals, it is 
not always possible during compensation for the tester to remove all the parasitic 
errors of the test fixture. In this case, the user offset may be required to fully 
remove the errors.  

9. Select OK.  The test specification will then be displayed in the program window. 
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1.6.9. C - Interwinding Capacitance 
Your AT5600 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: 

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 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. See 7.3 Explanation 
of Integration. 

3. Enter the terminal names for the High and Low Terminals. 

4. Select 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: The Measure button may be used here as outlined in section 1.5.9. 

5. Select OK.  The test specification will then be displayed in the program 
window. 
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1.6.10. TR - Turns Ratio 
You may program the AT5600 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. 

 
 

To program the test: 

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

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. See 7.3 Explanation 
of Integration. 

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. 
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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 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: The measure button may be used here as outlined in section 1.5.9. 
 

6. If required, 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: 

 

    =  +/-   (Pri Limit     +    Sec Limit) 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 been 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   = 22.22 

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 ½ turn less than 
the number of turns you want to detect. In this case set a limit of 0 (pri) and ½ 
(sec). This will result in equivalent limits of 19 and 21. Ideal for detecting an error 
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 do 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 ½ 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.  

Therefore, 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 (+), (-) or no test. To measure the exact 
interwinding phase angle use the PHAS test. 
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1.6.11. 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. 

To program the test: 
 

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

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. See 7.3 
Explanation of Integration. 

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 Ratio (%), or Turns (#) limits. 
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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. 

 
5. If required, 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. 
 

 

 

AUTO secondary test conditions 

Optionally, The AT Editor will also allow you to specify the V/F on the primary, and 
AUTO conditions for the secondary. 
With this selected, the AT will energize secondary for the L measurement at the 
same voltage as if the primary was energized. 

In summary, the AT process for the AUTO setting is.   

1, Measure the inductance and voltage on the primary. 

2, Leaving the generator on, measure the secondary voltage 

3, Connect the generator to the secondary at the voltage measured in step 2 
and measure the inductance. 
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1.6.12. 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: 

 

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.) 

 
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. See 7.3 Explanation of Integration. 
 

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. 
 

Note: The Measure button may be used here as outlined in section 1.5.9. 
 

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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1.6.13. L2 - Inductance Match 
The inductance match test calculates the ratio between two inductances 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. 

To program the test: 

1. 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.) 

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. See 7.3 
Explanation of Integration. 

3. Enter the terminal names between which the X inductance is to be 
measured. 

4. Enter the terminal names between which the Y inductance is to be 
measured. 

5. Set the inductance ratio limits. 

6. Select OK. The test specification will then be displayed in the program 
window. 
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7.  

1.6.14. 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.  

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. See 7.3 
Explanation of Integration. 

3. 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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1.6.15. 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: 
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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). 

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. See 7.3 
Explanation of Integration. 

3. Enter the names for the energized and measured terminals for the X 
measurement.  
 

4. Similarly configure Y terminals. 
 

5. When required the "Optional 2nd Energized Hi" allows an additional terminal 
connection to the energized 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. 

Note: The Measure button may be used here as outlined in section 1.5.9. 

 

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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1.6.16. 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: 

 

To program the test: 

1. Enter the voltage and frequency parameters of the test signal. 

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. See 7.3 
Explanation of Integration. 

3. Enter the names of the Hi and Lo input terminals and Common Terminal.   

4. Enter the names of the Hi and Lo output terminals. 

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. 

Note: The Measure button may be used here as outlined in section 1.5.9. 

6. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.17. 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. 

 

To program the test: 

1. Enter the voltage and frequency parameters of the test signal. 

(Refer to Chapter 7 - ‘Test Conditions’, which lists recommended test 
conditions). 

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. See 7.3 
Explanation of Integration. 

3. 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. 

5. 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.  

Note: The Measure button may be used here as outlined in section 1.5.9. 

6. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.18. 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 several Insertion Loss (ILOS) tests repeated at 
different frequencies.  

 

To program the test: 

1. Enter the voltage and frequency parameters of the reference test signal. 
(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. See 7.3 Explanation of Integration. 

3. Enter the names of the Hi and Lo input terminals. 

4. Enter the names of the Hi and Lo output terminals. 

5. Add test frequencies as required by entering the frequency and clicking 
'add'. See Chapter 7. 

6. Set the frequency response limits.  

7. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.19. 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: 

 

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). 

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. See 7.3 
Explanation of Integration. 

Enter the names of the Hi and Lo input terminals and value of the 
reference impedance (real and imaginary , in ohms). 

3. Set the return 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. 

Note: The Measure button may be used here as outlined in section 1.5.9. 

4. Select OK. The test specification will then be displayed in the program 
window. 
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5.  

1.6.20. ANGL – Impedance Phase Angle 
The Impedance Phase Angle test can measure the impedance of a selected 
winding using specified voltage (or current) and frequency conditions, and then 
reports the equivalent impedance phase.  An AC voltage is applied across the 
winding under test and the complex impedance is determined from 
measurements of the voltage across the winding and the current flowing through 
it.  The ANGL result is the phase of this complex impedance, it is the phase angle 
between the voltage and current. 

This test is normally used for audio & telecommunication transformers along with 
the Z (impedance) test to check the complex impedance presented to the 
transformers input and output. On selecting “ANGL Impedance Phase Angle” 
from the ‘available tests’ window, the following dialogue box will be displayed: 
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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.) 

 
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. See 7.3 Explanation of Integration. 
 

3. Enter the terminal names between which the impedance is to be 
measured. See terminal selection. 
 

4. Enter the phase limits. 
 
For phase tests, the convention of the result returned by the AT depends on 
the minimum limit requested.  If this limit is >0 the result returned is between 
00 and 3600.  If the minimum limit is >-1800, the result returned is between –
1800 and 1800, otherwise the result returned is between –3600 and 00.  This is 
done to ensure continuity of results and ease of setting limits irrespective of 
where the phasor diagram is being checked. 
 
Note: The Measure button may be used here as outlined in section 1.5.9. 

 
5. Select ‘OK’.  The test specification will then be displayed in the program 

window. 
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1.6.21. PHAS – Interwinding Phase Test 
The interwinding phase may be tested between one winding and another.  A test 
source voltage is applied to one winding, and the voltages across two other 
windings (one of which may be the driven winding) are measured.   

The interwinding phase is measured by finding the phase difference between the 
signal waveforms measured on your chosen primary and secondary windings. 

This test is suitable for most types of transformers although unusual with line 
frequency transformers, it tests the windings for the correct phasing.  It is most 
useful for determining the effect of audio and telecommunications transformers 
when placed in a transmission line.  

On selecting "PHAS Interwinding Phase" from the 'available tests' window, the 
following dialog box is displayed: 
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To program the test: 
 

1. Enter the value of voltage for the signal and the required frequency of the 
test. (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. See 7.3 Explanation of Integration. 
 

3. Enter the terminal names of the winding to be energized.  Enter the 
terminal names of the primary and secondary windings on which the 
PHAS test is to be performed.  Note: either of these windings can be the 
energized winding. 
 

4. Set the phase limits: 
 
For phase tests, the convention of the result returned by the AT depends on 
the minimum limit requested.  If this limit is >0 the result returned is between 
00 and 3600.  If the minimum limit is >-1800, the result returned is between –
1800 and 1800, otherwise the result returned is between –3600 and 00.  This is 
done to ensure continuity of results and ease of setting limits irrespective of 
where the diagram is being checked. 
 
Note: The Measure button may be used here as outlined in section 1.5.9. 

5. Select ‘OK’.  The test specification will then be displayed in the program 
window. 
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1.6.22. OUT – Output to User Port 
The User Port on the AT5600 has 6 ‘Relay Driver’ outputs associated with it. The 
OUT test allows programming of the User Port relay driver outputs to perform 
additional relay switching as part of the test program. 

An example of this would be an application where a transformer has two separate 
primary windings. An OUT test could be used to connect them in series, allowing 
them to be tested as a single primary with twice the working voltage. 

A second example is the switching of additional resistors mounted on the test 
fixture allowing tests to be included in a program on a transformer with a loaded 
secondary winding. 

Each of the relay driver outputs can be set to on or off (closed or open 
respectively) as shown: 

 

Once the settings are correct click on OK to accept them. 

Note: The relay drivers are only set as and when the tester encounters an OUT 
test. The settings given will remain in place until another OUT test is 
encountered. Therefore, if the settings are required for one part of the test 
program only, two OUT tests will be required, the first to turn the 
appropriate relay drivers on and the second to turn them back off. 

See the Specification for details of the relay driver configuration. 
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1.6.23. IR - Insulation Resistance 
The insulation resistance may be measured between any number of windings.  A 
DC voltage is applied across two groups of windings, with the windings in each 
group being shorted together.  The voltage and current are measured; dividing 
the voltage by the current gives the insulation resistance. 

On selecting ‘IR - Insulation Resistance’ from the available tests window, a form 
fill-in dialogue box will be displayed: 

 

To program the test: 

1. Enter the test voltage. 

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. See 7.3 
Explanation of Integration. 

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. 

(To correct a mistake, click with the mouse to select a terminal from the 
Used list; then click the ‘< Remove’ button to transfer it back to the 
Available list.) 

See 7.27 for best practice advice on selection of nodes. 

4. Enter the minimum insulation resistance value in the bottom section. 

Note:  The combination of test voltage and minimum resistance must be 
equivalent to a test current less than 1 mA. 

The Measure button may be used here as outlined in section 1.5.9. 

5. Select OK.  The test specification will then be displayed in the program 
window. 
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1.6.24. HPDC - DC Hi-Pot (EHT) 
The DC high-pot (or EHT) test is used to check for safety isolation between 
windings, or between windings and the core or screens. 

During the test, a DC voltage is applied across two groups of windings with the 
windings in each group being shorted together.  The voltage and current are 
monitored throughout the dwell time; if either the test voltage cannot be 
maintained, or the current is too large, then a failure will be recorded. 

 

On selecting ‘HPDC High-Pot DC’ from the Available Tests window, a dialogue 
box will be displayed: 

To program the test: 
 
1. Enter the test voltage, and the ramp-up and dwell times. 

 
2. 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. 
 
(To correct a mistake, click with the mouse to select a terminal from the 
Used list; then click the ‘< Remove’ button to transfer it back to the 
Available list). 
 
See 7.28 for best practice advice on selection of nodes. 

 
3. Enter the maximum current value in the bottom section. 

 
4. Select OK. The test specification will then be displayed in the program 

window. 
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1.6.25. HPAC - AC Hi-Pot (EHT) 
The AC high-pot (or EHT) test is used to check for safety isolation between 
windings, or between windings and the core or screens. 

During the test, an AC voltage is applied across two groups of windings with the 
windings in each group being shorted together.  The voltage and current are 
monitored throughout the dwell time; if either the test voltage cannot be 
maintained, or the current is too large, then a failure will be recorded. 

On selecting ‘HPAC High-Pot AC’ from the Available Tests window, a dialogue 
box will be displayed: 

 

To program the test: 

1. Enter the test voltage, the test frequency, and the ramp-up and dwell 
times. 

2. 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. 

(To correct a mistake, click with the mouse to select a terminal from the 
Used list; then click the ‘< Remove’ button to transfer it back to the 
Available list). 

See 7.29 for best practice advice on selection of nodes. 

3. Enter the maximum current value in the bottom section. 

Note that the current is the peak value, not an RMS. 

4. Select OK.  The test specification will then be displayed in the program 
window. 
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1.6.26. SURG - Surge Stress Test 

WARNING: 

Under no circumstances should the surge be applied to the input winding of a 
step-up transformer because it may produce voltages greater than the 7KV 
limit of the AT5600. 

The purpose of this test is to detect an inter-turn short by applying several high 
voltage impulses (or surges) to the selected winding. 

Each impulse produces a sinusoidal transient which eventually decays to zero. 

During the test, the tester measures the area (in Volt - seconds) under each 
transient.  The decay is much shorter in a faulty winding and is detected as a 
smaller value for the measured area. 

On selecting ‘SURG Stress Test - Surge’ from the Available Tests window, the 
following form-fill dialogue box will be displayed: 

 

 

To program the test: 

1. Enter the desired test voltage. 

2. Enter either a nominal winding inductance or select AUTO mode. 

When a fixed inductance is entered, the AT5600 uses this value to 
estimate the frequency and duration of the transient waveform and thus 
determine the digital waveform sampling rate that is used.  

In AUTO mode, the tester automatically determines the ideal sample rate 
and duration after testing the first sample in a batch. AUTO mode is 
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recommended for new test programs. If you are converting an existing test 
program from fixed to AUTO surge testing mode, beware that under some 
conditions the measured result may change. 

Note that the Inductance value may also be entered from a measurement 
on the specimen by using the Measure button. 

3. Enter the number of impulses. 

You may choose only to have one impulse; the test will be quicker to 
execute, but there will be less chance of promoting a failure in a 
transformer where the inter-turn insulation is damaged and weakened, but 
not yet causing a complete short.  More impulses give a greater chance of 
detecting damaged insulation. 

4. 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. 

5. Select 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. 

It is very difficult to predict the minimum and maximum areas from theory.   
A practical approach is to use the Measure Button (see section 1.5.9): 

Remember that these limits are taken from only one transformer and may 
need to be revised after more have been tested. 

6. If required, enter the load compensation value as outlined in section 13.5. 
 

7. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.27. WATT - Wattage 
The Wattage test is a measure of the input power required to energize a 
transformer at no load. 

During the test, a constant, user specified AC voltage is applied across the 
winding in question; the power is then measured.  All other windings are held 
open circuit during this test. 

On selecting the WATT test the following dialogue box will be displayed: 

 

 
To program the test: 

1. Enter the test voltage and frequency. 

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. See 7.3 
Explanation of Integration. 

3. Select which are to be the high & low terminals.  

For each terminal; click with the mouse cursor positioned over the desired 
terminal name. 

4. Enter the maximum wattage value in the bottom section. 

The Measure button may be used here as outlined in section 1.5.9. 
 

5. Select OK.  The test specification will then be displayed in the program 
window. 
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1.6.28. WATX – Wattage (External Source) 
The Wattage (External Source) test measures the power needed to energize a 
winding, usually the primary, with the remaining windings open circuit. It is usual 
to configure the test signal to the normal operating conditions of the transformer to 
determine the power needed to energize the transformer. This test uses an 
external source to provide the test signal which must be coupled to the tester via a 
Voltech AC Source Interface (contact your supplier for details). See the AC 
Source Interface user manual or the Editor help system for details of how to 
configure external AC sources for use with an AT5600. 

See also the WATT test which uses the AT5600s internal generator which can 
provide up to 270V AC at 25W. 

On selecting "WATX Wattage (External Source)" from the 'available tests' 
window, the following dialog box will be displayed. 

 

To program the test: 

1. Enter the voltage and frequency parameters of the test signal. 

2. Select the integration time required. See 7.3 Explanation of Integration. 

3. Enter the terminal names of the winding to be measured.  

4. Enter the limits for power to test against. Either use max. -Min. (><) limit or 
test against just maximum (<) limits if required.  

 Note: The measure button may be used here as outlined in section 1.5.9. 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.29. STRW – Stress Wattage 

The Stress Wattage test tests the transformer for breakdown of insulation by 
measurement of the energizing power of a winding, usually the primary, with the 
remaining windings open circuit. This test applies the voltage, usually twice the 
normal operating voltage, and continually measures the power to determine any 
breakdown by changes in the measurement. 

This test is suitable for sub miniature line frequency, large line frequency bobbin 
wound and some HF transformers. It checks the integrity of inter-turn insulation, 
the magnetic material, and joints. 

On selecting "STRW Stress wattage" from the available tests window, a form fill-in  
dialogue box will be displayed: 

 

To program the test: 

1. Enter the voltage and frequency parameters of the test signal. 

2. Select the Dwell time you require. 

3. Enter the names of the Hi and Lo terminals. 

4. Set maximum power limit. 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.30. STRX - Stress Watts (External Source) 
The Stress Watts (External Source) test tests the transformer for breakdown of 
winding insulation by measurement of the energizing power of a winding, usually 
the primary, with the remaining windings open circuit. This test applies the voltage 
from an external AC source (usually at twice the normal operating voltage and 
frequency), and measures the power drawn.  

This test uses an external source to provide the test signal which must be coupled 
to the tester via a Voltech AC Source Interface (contact your supplier for details). 
See the AC Source Interface user manual or the Editor help system for details of 
how to configure external AC sources for use with an AT5600. 

On selecting "STRX Stress Wattage (External Source)" from the available tests 
window, the following dialogue box is displayed: 

 

To program the test: 

1. Enter the voltage and frequency parameters of the test signal. 

2. Enter the dwell time for the test signal. 

3. Enter the terminal names of the winding to energize.  

4. Enter the power limit to test against. Either use max. - Min. (><) limit or test 
against just a maximum (<) limit if required.  

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.31. MAGI - Magnetizing Current 
Magnetizing current is measured by applying an AC test voltage to the selected 
winding and measuring the resulting current. 

You may program the test to use either an RMS, or a mean-sense (RMS scaled) 
type of measurement to obtain a value for the current.  Normally, an RMS 
measurement is preferred, but the mean-sense measurement is also available as 
it is used by some low-cost multi-meters. 

On selecting ‘MAGI Magnetizing Current’ from the available tests window, a form 
fill-in dialogue box will be displayed: 

 

To program the test: 

1. Enter the voltage and frequency limits (refer to Chapter 7 - ‘Test 
Conditions’ which lists recommended test conditions if required). 

2. Select the type of measurement you require - RMS or Mean sense.  If in 
doubt, see chapter 7 for more information. 

3. 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. See 7.3 
Explanation of Integration. 

4. Enter the terminal names for the High and Low Terminals. 

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. 

5.  Select the type of limits you require and enter the values. 

>< Enter minimum and maximum values. 
< Enter just a maximum value. 

Note: The Measure button may be used here as outlined in section 1.5.9. 

6. Select OK.  The test specification will then be displayed in the program 
window. 
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1.6.32. MAGX - Mag. Current (External Source) 
The Magnetizing Current within a winding may be tested. An AC voltage (from an 
external source) is applied across the winding under test and the current flowing 
through the winding is measured.  

This test uses an external source to provide the test signal which must be coupled 
to the tester via a Voltech AC Source Interface (contact your supplier for details). 
See the AC Source Interface user manual or the Editor help system for details of 
how to configure external AC sources for use with an AT5600. 

On selecting "MAGX Magnetizing Current (External Source)" from the available 
tests window, a dialog box will be displayed. 

 

To program the test: 

1. Enter the test voltage and frequency at which the test is to be carried out. This 
is usually at the highest working voltage at the lowest operating frequency. 

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. See 7.3 
Explanation of Integration. 

3. Enter the terminal names across which the voltage is to be applied and 
through which the magnetizing current will be measured.  

4. Enter the expected range of magnetizing current. Either use max. - Min. (><) 
limit or test against just maximum (<) limits if required.  

5. Select OK. The test specification will be displayed in the program window 
on the screen. 

The Measure button may be used here as outlined in section 1.5.9. 
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1.6.33. VOC - Open Circuit Voltage 
Open circuit voltage is measured by applying an AC test voltage to a selected 
winding (usually a primary winding), and measuring the resulting voltage 
produced on another winding.  

You may program the test to use either the normal AC measurement, or a DC 
measurement, which could be used, for example, when testing transformers fitted 
with a rectifying diode. 

If there are several windings to be tested, the program will execute more quickly if 
the following points are observed: 

Place all the open circuit voltage (VOC) tests consecutively at the same point in 
the program. 

Use the same energized winding, with the same test voltage and frequency for 
each test. 

If there is a magnetizing current (MAGI) test which has the same energized 
winding and the same test voltage and frequency, place this immediately before 
the first open circuit voltage test. 

On selecting ‘VOC Open Circuit Voltage’ from the available tests window, the 
following form-fill dialogue box will be displayed: 

 

 

 

 

To program the test: 
 

1. Enter the test voltage and test frequency. 
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2. Select either AC Voltage, DC Voltage or Mean sense, RMS scaled 
measurement by clicking on the relevant button. 
 

3. 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. See 7.3 
Explanation of Integration. 
 

4. Enter the terminal names for the Energized High and Low Terminals. 
 
Click on the arrow to the right of the fill-in box, and you will be provided 
with a choice of available terminals; double-click on the one required. 
 
Similarly, enter the names for the Measured Terminals. 
 

5. Select 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: The Measure button may be used here as outlined in section 1.5.9. 

 
6. Click on the appropriate button to choose the polarity, or choose the ‘No 

Test’ button. (For AC measurements, use the positive polarity when the 
measured winding has the same phase as the energized winding, use the 
negative polarity when they have opposite phases.) 
 

7. Select OK.  The test specification will then be displayed in the program 
window. 
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1.6.34. VOCX – O/C Voltage (External Source) 
The Open Circuit Voltage across a winding may be tested. An AC voltage (from 
an external source) is applied across the primary winding and the resulting 
voltage across the chosen secondary winding is measured.  

This test uses an external source to provide the test signal which must be coupled 
to the tester via a Voltech AC Source Interface (contact your supplier for details). 
See the AC Source Interface user manual or the Editor help system for details of 
how to configure external AC sources for use with an AT5600. 

On selecting "VOCX Open Circuit Voltage (External Source)" from the available 
tests window, a form fill-in dialog box will be displayed: 

 

 
To program the test: 

 
1. Enter the test voltage and frequency at which the test is to be carried out. 

 
2. Select one of the following: AC Voltage, DC Voltage or Mean sense, RMS 

scaled measurement by clicking on the relevant button. 
 

3. 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. See 7.3 
Explanation of Integration. 
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4. Enter the terminal names for the Energized High and Low Terminals. 

 
Click on the arrow to the right of the fill-in box, and you will be provided 
with a choice of available terminals; double-click on the one required. 
Similarly, enter the names for the Measured Terminals. 

 
5. Set the voltage limits.  

% 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: The Measure button may be used here as outlined in section 1.5.9. 

 
6. Polarity testing can be included in the test by selecting either positive or 

negative radio buttons to test against. Here the polarity test will produce 
either Pass or Fail results. Polarity testing is not possible if the source type 
is 'Manual Source / Line Supply'. (For AC measurements, use the positive 
polarity when the measured winding has the same phase as the energized 
winding, use the negative polarity when they have opposite phases.) 
 

7. Select OK. The test specification will be displayed in the program window 
on the screen. 
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1.6.35. LVOC – Low Voltage Open Circuit 
Applying an AC voltage to the primary of the transformer will produce an AC 
voltage in the secondary. Low Voltage Open Circuit measures the ‘open circuit’ 
voltage produced when the specified test signal is applied. 

The secondary voltage may be in phase with the primary voltage or it may be 
anti-phase depending on the winding and the termination of the windings. 

 

To program the test: 

1. Enter the required test signal. 

2. Choose the integration period (normally ‘medium’). See 7.3 Explanation of 
Integration. 

3. Enter the terminals to be used. 

4. Energized terminals: The terminals where the test signal will be applied.  
This is normally the winding with the greatest number of turns. 

5. Primary terminals ‘High’ and ‘Low’: The zero phase reference terminals 
which are often the same as the energized terminals. 

6. Secondary terminals ‘High’ and ‘Low’: The turns ratio and polarity 
measurement will be made between the primary and secondary terminals. 

7. 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 

 
The Measure button may be used here as outlined in section 1.5.9. 

Test limits should be set as close as possible to the nominal value to detect 

faults. A typical tolerance would be  5%. 
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1.6.36. ILK – Leakage Current Test 
A leakage current test is needed for transformers used in certain applications, 
mainly medical, where it is an additional safety requirement. 

The leakage current to be measured is that which flows between primary 
windings and secondary windings under normal operating conditions due to 
interwinding capacitance.  In a switching power supply, the primary circuits could 
be connected directly to the power line supply, and could experience the normal 
line voltage as a common signal with respect to ground.  This AC signal could 
cause a significant leakage current to flow through the transformer to grounded 
secondaries. 

This test is typically carried out by applying the test voltage between all the primary 
terminals shorted together and all the secondary terminals and screen shorted 
together. 

On selecting "ILK Leakage Current" from the 'available tests' window, the 
following dialog box is displayed: 

 

To program the test: 

1. Enter the value of voltage for the signal and the required frequency of the 
test. 

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. See 7.3 Explanation of Integration. 

3. Select the terminals to be included for both high and low terminals.  For 
both high and low terminals, select each terminal in turn and click on the 
‘Add’ button at the bottom of the list.  Terminals can be removed from the 
used list by selecting them and clicking on the ‘Remove’ button. 

4. Select the current limit.  There is only a maximum limit for this test.   

The Measure button may be used here as outlined in section 1.5.9, however 
in most cases the current limit will be determined by the safety standard to 
which you are working. 
 

5. Select ‘OK’. The test specification will then be displayed in the program 
window. 
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1.6.37. LSBX – Inductance with External Bias (Series 

Circuit) 
 

This test requires the use of one or more Voltech DC1000 Precision DC Bias 
Current Sources. Contact your Voltech sales office for details. 

The inductance of a transformer winding while an external bias current is flowing 
through it 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 is 
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 ‘LSBX Inductance with External Bias (Series Circuit)’ from the 
‘Available Tests’ window, a dialogue box will be displayed. 

 

 

To program the test: 

1. Enter the signal, frequency and bias current required for the test. 

2. Select the integration time you require. 
‘ Medium’ is the default setting. ‘Long’ will give you more stable readings 

(for tighter limits) at the expense of test time, and ‘Short’ will test at the 
maximum speed, but may give slightly noisier readings. See 7.3 
Explanation of Integration. 

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

4. Select the type of limits you require and enter the values. 
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% 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. 

The Measure button may be used here as outlined in section 1.5.9. 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.38. LPBX – Inductance with External Bias 

(Parallel Circuit) 
 

This test requires the use of one or more Voltech DC1000 Precision DC Bias 
Current Sources. Contact your Voltech sales office for details. 

The inductance of a transformer winding while an external bias current is flowing 
through it 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 ‘LPBX Inductance with External Bias (Parallel Circuit) from the 
‘Available Tests’ window, a dialogue box will be displayed. 

 

 

 
To program the test: 

 
1. Enter the signal, frequency and bias current required for the test. 

 
2. Select the integration time you require. 

‘Medium’ is the default setting. ‘Long’ will give you more stable readings 
(for tighter limits) at the expense of test time, and ‘Short’ will test at the 
maximum speed but may give slightly noisier readings. See 7.3 Explanation 
of Integration. 
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3. Enter the terminal names between which the inductance will be measured. 
By pulling down the menu alongside the fill-in box, you may select the high 
and low terminals for each test. 
 

4. Select the type of limits you require and enter the values. 
% 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. 
 

The Measure button may be used here as outlined in section 1.5.9. 
 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.39. ZBX - Impedance with External Bias 
 
This test requires the use of one or more Voltech DC1000 Precision DC Bias 
Current Sources. Contact your Voltech sales office for details. The Winding 
Impedance with External Bias test measures the impedance of a selected winding 
while applying a DC current from the DC1000 through the winding. An AC voltage 
is also applied across the winding from the AT. 

This test can be used with inductors to measure the change in impedance with a 
bias current. 

On selecting “ZBX Impedance with External Bias” from the ‘available tests’ 
window, the following dialog box is displayed: 
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To program the test: 
 

1. Enter the value of a voltage (or current) for the signal and the required 
frequency of the test. 
 

Also, enter the bias current you would like to apply. 
 

2. Select the integration time required.  
‘Medium’ is the default setting. ‘Long’ will give more stable readings (for 
tighter limits) at the expense of time, and ‘Short’ will test at the maximum 
speed but may give slightly noisier readings. See 7.3 Explanation of 
Integration. 
 

3. Enter the terminal names between which the impedance is to be 
measured. 
 

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. 
 

The Measure button may be used here as outlined in section 1.5.9. 
 

5. Select OK. The test specification will then be displayed in the program 
window. 
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1.6.40. ACRT - AC Hi-Pot Ramp 
The AC high-pot Ramp test is used to check for safety isolation between 
windings, or between windings and the core or screens. 

During the test, an AC target voltage is applied across two groups of windings 
with the windings in each group being shorted together.  The voltage is ramped, 
and the current is monitored throughout the ramp time; if either the test voltage 
cannot be maintained, or the current is too large, then a failure will be recorded. 

On selecting ‘ACRT High-Pot Ramp’ from the Available Tests window, a dialogue 
box will be displayed: 

 

To program the test: 

1. Enter the target voltage, the test frequency, and the ramp-up time. 

2. 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. 

(To correct a mistake, click with the mouse to select a terminal from the 
Used list; then click the ‘< Remove’ button to transfer it back to the 
Available list.) 

3. Enter the maximum current value in the bottom section. 

Note that the current is the peak value, not an RMS. 

4. Select the user offset enabled, if required and enter the voltage value. 

5. Select OK.  The test specification will then be displayed in the program 
window.  
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1.6.41. DCRT - DC Hi-Pot Ramp 
The DC high-pot Ramp test is used to check for safety isolation between 
windings, or between windings and the core or screens. 

During the test, an AC target voltage is applied across two groups of windings 
with the windings in each group being shorted together.  The voltage is ramped, 
and the current is monitored throughout the ramp time; if either the test voltage 
cannot be maintained, or the current is too large, then a failure will be recorded. 

On selecting ‘DCRT High-Pot Ramp’ from the Available Tests window, a dialogue 
box will be displayed: 

 

To program the test: 

1. Enter the target voltage, and the ramp-up time. 

2. Enter the terminal names for the High and Low Terminals.  

3. Click with the mouse to select a terminal from the Available list; then click 
the ‘Add > ‘button to transfer it to the Used list. 

(To correct a mistake, click with the mouse to select a terminal from the 
Used list; then click the ‘< Remove’ button to transfer it back to the 
Available list.) 

4. Enter the maximum current value in the bottom section. 

5. Select the user offset enabled, if required and enter the voltage value. 

6. Select OK.  The test specification will then be displayed in the program 
window. 
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1.6.42. ACVB - AC Voltage Break Down 
This test may be used to check the action of devices such as metal oxide 
varistors (MOV) that are used to protect transformer windings from transient over-
voltages that may be present on the AC supply system. 

During the test, an AC voltage is ramped up across the protection device (MOV) 
under test and the current is monitored. When the desired current flows, the test 
stops, and the measured result is the break-down voltage. If the voltage is within 
the desired limits, the test is a PASS. If the voltage is outside the desired limits, or 
if no breakdown is detected when the maximum voltage is reached, the test is a 
FAIL. 

On selecting ‘AC Voltage Breakdown’ test from the Available Tests window, a 
dialogue box will be displayed: 

 

 

To program the test: 

1. Enter the target current, the test frequency, and the ramp-up time. 

2. 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. 

(To correct a mistake, click with the mouse to select a terminal from the 
Used list; then click the ‘< Remove’ button to transfer it back to the 
Available list.) 

3. Enter the maximum voltage value in the bottom section. 

4. Select the user offset enabled, if required and enter the voltage value. 

5. Select OK.  The test specification will then be displayed in the program 
window. 
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1.6.43. DCVB - DC Voltage Break Down 
This test may be used to check the action of devices such as metal oxide 
varistors (MOV) that are used to protect transformer windings from transient over-
voltages that may be present on the AC supply system. 

During the test, a DC voltage is ramped up across the protection device (MOV) 
under test and the current is monitored. When the desired current flows, the test 
stops, and the measured result is the break-down voltage. If the voltage is within 
the desired limits, the test is a PASS. If the voltage is outside the desired limits, or 
if no breakdown is detected when the maximum voltage is reached, the test is a 
FAIL. 

On selecting ‘DC Voltage Breakdown’ test from the Available Tests window, a 
dialogue box will be displayed: 

 

To program the test: 

1. Enter the target current and the ramp-up time. 

2. 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. 

(To correct a mistake, click with the mouse to select a terminal from the 
Used list; then click the ‘< Remove’ button to transfer it back to the 
Available list.) 

3. Enter the maximum current value in the bottom section. 

4. Select the user offset enabled, if required and enter the voltage value. 

5. Select OK.  The test specification will then be displayed in the program 
window. 
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1.7. Firmware Upgrades 

The firmware of the AT5600 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 AT5600, you should install 
these upgrades as they become available. 
See the Voltech website at http://www.voltech.com/Support/Downloads 
Upgrade firmware is distributed in a file called ‘11-184 ATFirmware.atfw’. 
Firmware upgrades should ONLY be done over USB, NOT RS232. 

To upgrade the firmware; 
a) Run the AT EDITOR software; IMPORTANT; make sure you have latest 
version of AT Editor installed. 
b) Connect AT EDITOR to AT5600 using USB from PC to the AT5600 USB-B 
port. DISCONNECT ANY ETHERNET CONNECTION TO AT5600. 
c) On the Editor, select Tester >Download Firmware. 

 

d) Locate the ‘11-184 ATFirmware.atfw’ file you have downloaded (unzip it, first) 
and select it. 

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 20 minutes. During the process, the unit 
will reboot and may appear blank; This is normal. 

In the unlikely event that the editor display shows an ‘ERROR’ or ‘FAIL’ 
dialogue box, before the download is complete (the AT5600 screen may 
appear all white or all red), then WITHOUT powering-down the AT5600, try 
repeating the entire procedure from step (c) 
Should the error persist then contact your Voltech distributor. 

At the end of the download, the tester will reset itself and display the new 
Firmware version on the front panel. 
You may then carry on using your tester as normal, with the benefits offered by 
the new firmware being available immediately. 
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WARNING: You must NOT switch off the AT or interrupt the communications 
during firmware updates.  
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1.8. Self-Test 

The self-test is a sequence of checks made by the tester to ensure the unit is 
functioning correctly. It cannot check that measurements will be made to 
specification, but it can check that most functionality is working correctly. Although 
the AT5600 will automatically detect and report most faults that may cause 
incorrect measurements, it is recommended to run a system test at the start of 
each day for added confidence that the AT5600 is operating correctly. The self-
test can also be run via the Front Panel menu system, see section 8.1.7 Self-Test. 

Before commencing system test, please ensure that there is no fixture fitted 
and nothing is touching any of the test nodes on the top surface of the 
AT5600. The self-test shall only run if the Safety Interlock is in the safe 
condition. 

CAUTION:  If the connections have been correctly made to the Safety 
Interlock, safe condition, then high voltage, generating up to 7000V, shall be 
present on all the test nodes on the top surface of the AT5600. 

To run the Self-Test; 
a) Run the AT EDITOR software 
b) Connect AT EDITOR using USB (preferred) or RS232 comms to the AT5600. 
c) On the Editor, select Tester >Run Self-Test. 

 

d) At the ‘Save As’ prompt, assign a name for the file which the results will be 
saved to, in the example below, the file name is SelfTest.xml, then click Save. 

 

e) The self-test shall start, and the following prompt shall appear on the screen. 
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f) A prompt shall be displayed when the Self-Test is complete, as shown below. 

 

g) If the self-test detects a failure, a Self-Test Fail shall pop-up, contact your 
Voltech supplier for service. Please include the self-test log file, SelfTest.xml, with 
your inquiry for service. 
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1.9. Customize Tester 

The Customize Tester feature in the AT Editor software shall be used to unlock 
newly purchased tests. To determine which test are available, connect the 
AT5600 to a PC via AUX port or USB-B port, launch the AT Editor, select 
Program > Edit, tests which are not available for use shall be greyed-out in the 
Available Tests window. Contact your Voltech sales office to purchase tests that 
not available. 

To upgrade the AT5600 with new tests. 
a) Run the AT EDITOR software 
b) Connect AT EDITOR using USB (preferred) or RS232 comms to the AT5600. 
c) On the Editor, select Tester >Customize Tester. 

 

d) The following pop-up window shall appear. 

 

e) Enter the new Key-code and then click Activate Key-code. 

f) Upon completion, the following pop-up message shall appear. 
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