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ABOUT THIS MANUAL

IECSoft is a self contained executable software program f or use
with the N4L PPA55xx series power analyzers.

Volume 1 of this User Manual details the use of the software for

Flicker and Harmonic testing to the IEC61000 -3-2/3 -3 and
IEC61000 -3-11/3 -12 Standards. This includes the equivalent

JIS (Japanese Industri al standard) and BSEN (British Standard
European Norm Standard) versions of these standards.

The second volume concentrates on two of the Immunity
Testing options available using the software, IEC61000 -4-11
and IEC61000 -4-13 along with Flicker PST Simula  tion testing.

This third volume details the remaining Immunity Test modes

not included in volume 2. These are: IEC61000 -4-14,
IEC61000 -4-17, IEC61000 -4-28, IEC61000 -4-29 and
IEC61000 -4-34

Each of the Test options is described in turn, in its own
chapter, with details of the principles on which it is based, how
touse it and the test options available etc.

Revision: 02

This manual is copyright © 2004 -2019 Newtons4th Ltd. and all
rights are reserved. No part may be copied or reproduced in
any form without  prior written consent.
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1 Introduction

1.1 Introduction to IECSoft

IECSoft is a self contained executable software pro gram written
in C++ using the Microsoft win32 graphics set.

IECSoft has the ability to connect to a PPA55x1 or PPA55x0 via
RS232, USB and LAN. The software includes all measurement
modes to reflect instrument operation.

The ability to export directly to Excel, CSV, PDF an d n#élieco /
An4dl vdio iIis supported by I ECSoft.

IECSoft version v2.6 and PPA55xx Firmware version v2 17 9
were used to compile this volume of the User Manual.

1.2 PC Requirements

The minimum PC requirements to run the IECSoft software are
as follows:

Windows XP (Service Pack 3) or later
At least 1GHz Processor

Minimum of 1GB RAM

At least 100MB of Hard Drive space.

For optimum performance the following PC requirements are
recommended:

Windows XP (Service Pack 3) or later
At least 1GHz Pr ocessor

2GB RAM or more

At least 1GB of Hard Drive
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2 Getting Started

2.1 Download

As with all N4L software, it is available free to download from

our website. See www.newtons4th.com/support for more
details, onc e registered and your account is activated you will

have access to the software downloads section. The latest PPA
firmware releases can also be found on our website.

2.2 Installation

At N4L we develop software that enables the engineer to be up
and running a nd performing tests as soon as possible. With this
in mind we have avoided the use of the .net environment and
used the Microsoft win32 graphics set.

As such, installation is simple. All that is required is to
download the .exe from the N4L website and e xtract the
software to the desired location on your hard drive.

Alternatively the software can be run directly from USB
memory stick.

2.3 Firmware Requirements

For full func tionality using version 2.6 of IECSoft Software the
following firmware releases are recommended.

PPA55xx Firmware version v2.17 9 or later

N4A AC Source Firmware version vl. 29 or later

2.4 Impedance Network Switch Setting.

Before running any  Immunity tests check that the three way
switch (Harmonics / OFF / Flicker) on the front of the
Imp edance Network is set to the Harmonics position .
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Initial Configuration.

This applies for all EMC test options.

Open the software and click on New Configuration.

7

&Y [ECSoft v2_6-U

l=]

| = ]

New/Load
Test

Equipment Under |{ HaCIREltl g

Setup AC
Source

Test Detalls

Connect PPA

0o

By using a new conflguration?

Welcome to Newtons4th IECSoft

what would you like to do...
would you like to create a NEW test?

By loading a saved conflguration?

g‘

a New Configuration

u‘l Load Configuration

or, would you like to LOAD a previous test?

u.\; Load Test Data

The Equipment under Test screen is displayed.

7

&Y IECSoft v2_6-U

=

=]

New/Load Equipment Under | EWUELIESI Setup AC Connect PPA
Test Details g Source
Equipment Under Test
Equipment Detalls Test Detalls —

Brand: N/A Lab Name: N/A
Model: N/A— Locatlon: N/A
serlal: N/A Operator: N/A
Rated voltage v): n/a  Notes: chars left: 249
Rated Current (A): i/Ai i
Rated Freq. (Hz): nN/A
Rated Power (W) n/a
Impedance ID: N/A -

The User has the option to enter any of th
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Click on Next to continue.

Click on Category and select EMC (Immunity testing) on the
drop down menu.

S D e

Connect PPA

Equipment Under Setup AC
Test Details Source

DE

Test Setup

what type of test would you like to run?

Standard © IEC ©) BSEN © other

Category Iiiimmﬁ ﬁ]

Harmonics
IECE1000-5 Flicker
1 Phase HarmiZe s LRy
HC EMC (Immunity Testing)
3 Phase EMC (Immunity Testing) 7
IECB1000-2 3 Phase HC EMC (Immunity Testing) :
3 Phase Harm Other - = nt (>16A)

Multipart Test (1}

The Test setup screen will then display the various EMC tests
that can be performed.

wcsonnzov_ || -t

Equipment Under Setup AC Connect PPA
Test Details Source

Test Setup

what type of test would you like to run?

Standard @ IEC
category [EME (mmunity Testing) v

IECE1000-4-11: IECE1000-4-17:
Voltage DIps. Interruption and RIpple on DC Input power port Immunity
Immunity Testing testing

IECE1000-4-13: IEC61000-4-29:
Harmonics and Interharmonics low voltage DIps, Interruptions and
frequency Immunity tests varlations on OC Input

IEC61000-4-14:1999+A2:2008 IEC61000-4-28:2000+A2:2009
voltage Fluctuation varlation of Power Frequency
Immunity testing Immunity Testing

<< Back

Now click on the required EMC test to cont inue.
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4 IEC61000 -4-14

Voltage Fluctuation Immunity testing

This section expl ains how to use the IECSoft software along
with a N4A Source to perform Voltage Fluctuation Immunity
testing to the requirements defined in IEC61000 -4-14.

4.1 Scope

The object of thes e tests is to evaluate the immunity of
electrical and electronic equipment when subjected to positive
and negative low amplitude voltage fluctuations.

Whilst the tests are being performed the Equipment Under Test
(EUT) should be under constant observatio n. There should be
no malfunction of the EUT during any of the tests.

On completion of each test the software will ask for the result
of the test to be entered. The result entered is determined by
the observation of the behaviour of the EUT during the tes t.

Observation of the loss of function or degradation of
performance of the EUT during the tests is used to determine
the classification. The definitions of acceptable performance
and a malfunction should be agreed between the laboratory
performing the te  sts and the manufacturers / purchasers of the
EUT. More details on Classifications can be found in section 9
of the IEC61000 -4-14 Standard document.
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4.2 Test Description

The EUT (equipment under test) is initially operated at a steady
supply voltage (t his can be 50Hz or 60Hz) and is then
subjected to repetitive step voltage changes according to figure

la and table 1.

There are 3 test classes (test 1: no test required), details of
the classes can be found in Annex A and the test levels can be
found in T able 1 and figures 1a to 1d.

The operation of the E UT should be observed whilst it is
subjected to the sequence of voltage fluctuations according to
figure 2 in the IEC61000  -4-14 Standard.

The initial voltage is set to Un, Un -10%Un and Un+10%Un
where Un is the nominal voltage. Table 1 in the Standard gives
the test levels for each of the different initial voltages. In the

sequence each initial voltage is applied 3 times with a post -test
interval at the end of the Un and Un -10%Un tests and a Pre -
test inte rval before the start of the Un -10%Un and UN+10%Un

tests. Please refer to table 2 in the Standard for more details
about the Voltage sequence and the intervals between voltage
changes.
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4.3 Single Phase

Click on IEC61000
Immunity Testing.

-4-14:1999+A2:200

Test Procedure

9 Voltage Fluctuation

Setup AC
Source

Connect PPA

Standard @ IEC

Test Setup

what type of test would you like to run?

category

|EMC immunity Testing) -

IEC61000-4-11:
Voltage DIps. Interruption and
Immunity Testing

IECE1000-4-17:
RIpple on DC Input power port Immunity
testing

IEC61000-4-13:
Harmonics and Interharmonics low
frequency Immunity tests

IEC61000-4-29:
voltage DIps, Interruptions and
varlations on DC Input

IECE1000-4-14:1999+A2:2009
voltage Fluctuation
Immunity testing

IEC61000-4-28:2000+A2:2009
varlation of Power Frequency

Immunity Testing

The Connect to AC Source Dialog is then displayed. Check the

I nterface setti

ngs

Gonndct& e Ol i c k

»
IECSoft v2_6-U

New/Load Equipment Under
Test Test Details

DE

Setup AC
Source

>

Connect PPA

Source Selection

Connect to AC Source

other @ Ac source
Connection Settings
Interface LAN v
IP Address 189 . 254 . 227 . 115
<< Back ] { Test Connection ] l Save as Default ] (Cannectasetupj
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The IEC61000 -4-14 Test Setup screen is displayed.

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing
Test Setup
EUT Details
EUT Type: ]N/A | EUT input port tested: |N/A |
EUT operation mode: IN/A ] Connections; |N/A |
Cahles: ]N/A ] Peripherals: IN/A |
Test Setup Notes: General Notes:

Test Settings

Test Class: Class 2 2
i Class 2
Test Settings Class 3 l
@ Class X n - 10% Un [l Un +10% Un

7 Un
+/-[_gwun +[ gl%un -[ gwun

Click on Test Settings and select the required test class from
the drop down menu.
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The Class 2 Test setup screen is displayed

IECSoftv2_6-U  LAN,N4A03,91)-11932,1.21c

IEC61000-4-14:1999+A2:20089 Voltage Fluctuation Immunity testing

EUT Details

Test Setup

EUT Type: IN/A

‘ EUT input port tested: IN/A

EUT operation mode: [N/A

‘ Connections: [N/A

Cables: 1N/A

| Peripherals: IN/A

Test Setup Notes:

General Notes:

Test Settings
Nominal Voltage: vV Freguency:
Test Settings
Un Un -10% Un Un +10% Un
+/-[_ g% un + g% un -[ E%un

The Class 2 limits are displayed in
are highlighted yellow above. These limits are defined in the

Standard

document

the software window, these

a rged byctlreusert

be chan

The test frequency needs to be selected; this can be either
50Hz or 60Hz. The nominal voltage should also be entered

before proceeding.

The EUT details can be entered and any test notes can be
entered. If nothing is entered these will be s

the Excel report.

Page 12
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Click on NEXT to display the Test sequence window

g IECSoft v2_6-U  LAN,N4A03,91)-11932,1.21c = X

IEC61000-4-14:1999+A2:20089 Voltage Fluctuation Immunity testing
Test Sequence

Nominal Voltage (Un): 230V Frequency: 50Hz
Testing Class 2
Start Source Source Status: [FS Stop Source

AC Source Ready

Begin Test Sequences

Waiting for Source Waiting for Source Waiting for Source

Result:

Notes:

Previous

m

The Nominated Voltage and Test Frequency are displayed near
the top of the testw  indow.

The Source Status is displayed . This will be displaying OFE and
shaded green so that the User will know that the Source output
IS not enabled and the EUT does not have power applied
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Click on Start Source:

IECSoft v2_6-U  LAN,N4A03,91)-119321.21c = =

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing
Test Sequence

Nominal Voltage (Un): 230V Frequency: S0Hz
Testing Class 2
Start Source source Status: [N} Stop Source

AC Source Activated
Ready to begin testing

[ Begin Test Sequences

Un Sequence Ready Un -10% Un Test Waiting Un +10% Un Test Waiting
Result:
Notes:
The Start Sour ce button I S now
selected. The Source Status now displays - indicating that
the Source Output is enabled. It is also highlighted with a red

background to warn  the User thatthe E UT is now powered up.

The STOP SOURCE button can be used AT ANY TIME
during the test to immediately disable the So urce Output
and power down the E UT. To co ntinue the user will have

to click on Start Source and begin the test again from

the start.

Page 14
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Cl i c kBegimTest Sequences 0

7
g IECSoftv2_6-U  LAN,N4A0391J-11932,1.21c =] % |

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing
Test Sequence

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2

Start Source source Status: [ENJ] Stop Source
Running Un Sequence

Beqgin Test Sequences
Un Test Begun Un -10% Un Test Waiting Un +10% Un Test Waiting
Sequence Running for

258

Result:

Notes:

Previous Export

The AUNnO test sequence now begins.
remaining running time until the sequence is completed.
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Oncompl eti on of t & & meBsHge és dispayged - Un
Test complete. There is a 60 second post test interval before
completing the first sequence. The counter displays the time
remaining untilthe @ U ntést sequence is completed

®Y [ECSoft v2.6-U  LAN,N4A03,91)-11932,1.21c L= X
IEC61000-4-14:1999+A2:20089 Voltage Fluctuation Immunity testing
Test Sequence
Nominal Voltage (Un): 230V Frequency: 50Hz
Testing Class 2
Start Source Source Status: m Stop Source
Running Un Sequence
Begin Test Sequences
Un Test Complete Un -10% Un Test Waiting Un +10% Un Test Waiting

Post-test Interval

52s

Result:

Notes:
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The software now I ndi

calUrag tdatimg i
now follows a 60 second Pre

s compl e
-test Interval before testing the
AUN-10%Un 0 mode can begin. The counter displays the time

remaining until test  sequence can begin .

IECSoft v2 6-U  LAN,N4A03,91J-11932,1.21c

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing

Test Sequence

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2
ST Source Status: m

Stop Source

Running Un -10% Un Sequence

Begin Test Sequences

Un Test Complete Waiting For Test Un +10% Un Test Waiting
Sequence Ended Pre-test Interval

Testing Finished 51s

Result:

Notes:

Previous

Export
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The ALWDN% U rtedt sequence now b egins. The timer
displays the remaining running time

until the sequence is
completed.

IECSoft v2 6-U  LAN,N4A03,91J-11932,1.21c

IEC61000-4-14:1999+A2:20089 Voltage Fluctuation Immunity testing
Test Sequence
Nominal Voltage (Un): 230V Frequency: 50Hz
Testing Class 2
Start Source source Status: [N} Stop Source

Running Un -10% Un Sequence

Begin Test Sequenc

guence:

7]

U

Un Test Complete Un -10% Un Test Begun Un +10% Un Test Waiting
Sequence Ended Sequence Running for
Testing Finished 14s

Result:

Notes:

Previous

Export
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On

compl et i on-104 Untoh e afmidgsage is displayed
-AUML 0%

U mest complete. There is a 60 second Post
inte rval before completing the tes

-test
time remaining until the

t. The counter displays the
A U410% Un 0 test is completed

IECSoft v2 6-U  LAN,N4A03,91)-11932,1.21c

= &
IEC61000-4-14:1999+A 2:2009 Voltage Fluctuation Immunity testing
Test Sequence
Nominal Voltage (Un): 230V Frequency: 50Hz
Testing Class 2

Start Source

Source Status: m

Running Un -10% Un Sequence

Stop Source

Begin Test Sequences
Un Test Complete Un -10% Un Test Complete Un +10% Un Test Waiting
Sequence Ended Post-test Interval
Testing Finished 50s

Result:

Notes:

Previous

Export
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The software now indicates that A UM0% Un O testing is
complete. There now follows a 60 second Pre -test Interval
before testing t h e #Al10% +Uno mode can begin. T he counter

displays the time remaining until test sequence can begin .

@Y [ECSoft v2 6-U  LAN,N4A0391)-11932,1.21c

= pd
IEC61000-4-14:1999+A 2:2009 Voltage Fluctuation Immunity testing
Test Sequence
Nominal Voltage (Un): 230V Frequency: S0Hz
Testing Class 2

Start Source Source Status: m

Stop Source

Running Un +10% Un Sequence

Begin Test Sequences

Un Test Complete Un -10% Un Test Complete Waiting For Test
Sequence Ended Sequence Ended Pre-test interval
Testing Finished Testing Finished 47 s

Result:

Notes:

Previous

Ex port
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The AUG% UneSt sequence now begins.
displays the remaining running time

until
completed.

The timer
the sequence is

Y IECSoft v2 6-U  LAN,N4A03,91)-11932,1.21¢

IEC61000-4-14:1999+A 2:2009 Voltage Fluctuation Immunity testing
Test Sequence
Nominal Voltage (Un): 230V

Frequency: 50Hz

Testing Class 2

Source Status: m

Running Un +10% Un Sequence

Start Source

Stop Source

Beqgin Test Sequences
Un Test Complete Un -10% Un Test Complete

Un +10% Un Test Begun
Sequence Ended

Sequence Ended Sequence Running for
Testing Finished Testing Finished 143
Result:
Notes:

Export
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All tests have now been completed.

Amessage
Sequences

i's displ ayec
Compl et ebod
Click on Stop Source to turn off the Source output.
IECSofthAG-U LAN,N4A03,91)-11932,1.21c ‘ =4 | B P
IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing

Test Sequence
Nominal Voltage (Un): 230V

Frequency: 50Hz

Testing Class 2

Source Status: m

AC Source waiting to be Deactivated
All Sequences Complete

Start Source

Stop Source

Begin Test Sequences
Un Test Complete Un -10% Un Test Complete Un +10% Un Test Complete
Sequence Ended Sequence Ended

Sequence Ended
Testing Finished Testing Finished Testing Finished

Result:

Notes:
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The source is now switched off. The Source status changes to

- and the background colour turns green to indicate that the
Source output is now off an

d that the E UT is no longer powered
up.

IECSoftv2 6-U  LAN,N4A0391J-11932,1.21c

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing

Test Sequence

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2
Sar Soiee Source Status: [ BE|

Stop Source

AC Source Deactivated
All Sequences Complete

Begin Test Sequences

Un Test Complete Un -10% Un Test Complete Un +10% Un Test Complete
Sequence Ended Sequence Ended Sequence Ended
Testing Finished Testing Finished Testing Finished

Result: |Undetermined

Notes:

Previous
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Having observedthe E UTO6s behaviour dur

the Result box and select the correct option from the drop

down menu. Notes and comments can be added to the report if
required.

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing

Test Sequence

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2
Start Source Source Status: -

Stop Source

AC Source Deactivated
All Sequences Complete

Begin Test Sequences

Un Test Complete Un -10% Un Test Complete Un +10% Un Test Complete

Sequence Ended Sequence Ended Sequence Ended

Testing Finished Testing Finished Testing Finished

Result: |gng§$§rgmegi '1

Notes: Undetermined

Previous

Fail

Page 24
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4.4 Savi ng / Exporting test data

Click onthe Export

button to create a report

IECSoft v2_6-U  LAN,N4A0391J-11932,1.21c

Test Sequence

Nominal Voltage (Un): 230V

Testing Class 2

Source Status: -

AC Source Deactivated
All Sequences Complete

Start Source

Begin Test Sequences
un Test Complete Un -10% Un Test Complete
Sequence Ended Sequence Ended

Testing Finished Testing Finished

Result: |Undetermined >

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing

Frequency: S0Hz

Stop Source

Un +10% Un Test Complete
Sequence Ended

Testing Finished

Notes:

Clicking on the Export button

opens the Export window.

7 | B’
Export | =X |
Export to
© Excel ) POF CS ) N4Lvdl
Settings
V| Make Excel document read-only?
Flle Locatlon: [:J
| settings || Edtour | [ ok | | cancel |
v

For IEC61000 -4-14 mode Excel and PDF
an i .
n .

be exported to
create

and the results can

option to a

report s
n 4l
CSVO

Section 9 in this manual provides full details of the

software Export function.
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Example IEC61000

-4-14 Excel Report.

Click to add header

08th August 2019 - 16:18:48

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation

Page 1/1

Immunity testing

IECSoft v2_6

Source Details
Source Model N4AQ3
Source Serial 91J-11932
Source Firmware 1.28
Equipment Under Test
Brand N4L
Model 2100
Serial Pl1234
Impedance Network ID IMPOO1
Rated Voltage 230.000V
Rated Current 5.000A
Rated Frequency 50.000Hz
Rated Power 1.000kW
EUT Type N/A
Input Port N/A
Operating Mode N/A
Connections N/A
Cables N/A
Peripherals N/A
Setup Notes
General Notes
Test Settings
Nominal Voltage (Un) 230V
Frequency 50Hz
Test Class Class 2
Un Test Level +/-8%
Un +10% Un Test Level -8%
Un -10% Un Test Level +8%
Additional Test Details
Operator KAR
Lab Name N4L
Location LAB1
Notes IEC61000-4-14 class 2 tests
Signature
Test Results
TestNotes
Test Results Undetermined
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Example IEC61000 -4-14 PDF Report.

08th August 2019 - 16:15:48 Page 1/1

IECSoft v2_6

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation
Immunity testing

Instrumentation Details

AC Source Newtonsdth N4AD3
SN:91J-11932  Firmware: v1.29
Impedance Network ID IMP001
EUT Details Brand: N4L
Model: Z100
Serial: P1234
User Rated Voltage 230.000V
User Rated Current 5.000A
User Rated Frequency 50.000Hz
User Rated Power 1.000kW
EUT Type N/A
Operation Mode N/A
Input Port N/A
Connections N/A
Cables N/A
Peripherals N/A
Setup Notes

General Notes
Operating Conditions

Operator KAR

Lab Name N4L

Location LAB1

Notes IEC61000-4-14 class 2 tests
Test Configuration

Test Class Class 2

Nominal Voltage 230.000Vv

Frequency 50.000Hz

Un Test Level +-8%

Un+10% Un Test Level -8%

Un-10% Un Test Level +8%

Test Notes

Signature

Results Undetermined
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4.5

This can be used at any time

Using the Previous Button

to return to previous screens

-
IECSoftv2 6-U  LAN,N4A03,91)-11932,1.21c

Nominal Voltage (Un): 230V

Start Source

Un Test Complete
Sequence Ended

Testing Finished

IEC61000-4-14:1999+A 2:2009 Voltage Fluctuation Immunity testing

Un -10% Un Test Complete

Test Sequence

Freguency: 50Hz

Testing Class 2
Source Status: R Stop Source
AC Source Deactivated

All Sequences Complete
Beoin Test Sequences

Un +10% Un Test Complete

Sequence Ended Sequence Ended

Testing Finished Testing Finished

Result: |Undetermined

Notes:

Previous

A warning m essage appears to warn the user that all test data

will be lost. The u
the previous

screen and keepth e data .

7

ser can then decide to
screen(s) loosing any data

continue and return to
or stay the the present

Clear results

Returning to setup will clear any results
Would you like to return to setup?

Yes No

| |
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4.6

4.6.1

Details for the other Test Classes

Class 3 Setup screen and limits

-

IECSoft v2_6-U  LAN,N4A03,91)-11932,1.21c

IEC61000-4-14:1999+A2:2009 Voltage Fluctuation Immunity testing

Test Class: [Class 3

z)

Test Settings
un

+/-[ 12]%un

un -10% Un

+% un

Test Setup

EUT Details
EUT Type: IN/A ] EUT input port tested: |N/A
EUT operation mode: |N/A | Connections: IN/A
Cables: IN/A | Peripherals: IN/A
Test Setup Notes: General Notes:

Test Settings
Nominal Valtage: [ 230/ v Frequency: 50Hz

un +10% Un

-°/:, un

Next
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4.6.2 Class X Setup Screen

B IECSoft v2 6-U  LAN,N4A03,91J-11932,1.21c L= ® |
IEC61000-4-14:1999+A 2:2009 Voltage Fluctuation Immunity testing
Test Setup
EUT Details
EUT Type: |N/A ] EUT input port tested: |N/A |
EUT operation mode: IN/A ’ Connections: IN/A ]
Cahles: IN/A ’ Peripherals: IN/A ’
Test Setup Notes: General Notes:
Test Settings
Nominal Valtage: | 230| v Freguency: 50Hz =
Test Class: [CIass X vJ
Test Settings
] un ] Un-10%Un ¥ Un+10%Un
+/-[ 48]% Un +[ 5}xun -[ 2] un

The user can enter any limit for each of the 3 tests.

The option is there to deselect any of the test options so that
these options are not perfo rmed during the test process.

4.7 Three Phase Test Procedure

For three phase apparatus, all 3 phases shall be tested at the
same time.

The voltage steps are made phase by phase at the same phase
angle, @, and NOT simultaneously on the 3 phases.
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5 |EC61000 -4-17

Ripple on DC input power port immunity testing

This section expl ains how to use the IECSoft software along
with a N4A Source to perform Ripple on DC input power port
immunity testing defined in IEC61000 -4-17.

5.1 Scope

The object of these tests is to ev aluate the immunity of
electrical and electronic equipment when subjected to Voltage
Ripple on the DC input power ports

Whilst the tests are being performed the Equipment under Test
(EUT) should be under constant observation. There should be
no malfunct ion of the EUT during any of the tests.

On completion of each test the software will ask for the result
of the test to be entered. The result entered is determined by
the observation of the behaviour of the EUT during the test.

Observation of the loss of function or degradation of
performance of the EUT during the tests is used to determine

the classification. The definitions of acceptable performance

and a malfunction should be agreed between the laboratory
performing the tests and the manufacturers / pu rchasers of the
EUT. More details on Classifications can be found i n section 9
of the IEC61000 -4-17 Standard document.
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5.2 Test Description

The Standard does not specify the tests to be applied to any
particular apparatus or systems.

It does however sta te preferred test levels. Details of these
preferred Test Levels and their associated Ripple levels are
specified in Table 1 in the IEC61000 -4-17 Standard.

Table 1 - Test Levels

Percentage of the

Level 3
nominal DC voltage

2%
5%
10%
15%
X

X |&[WIN|=

Note: "x" is open an open level,
this level can be given in the product specification.

The Users / Product committees are responsible for the
selection of the appropriate test levels to be applied to their
equipment.

When the User selects a level in the software the corresponding
Ripple (see table 1 above) will be applied to the DC Voltage
used to power up the equipment.

The Standard (section 8) states that the test voltage shall be

applied for at least 10 minutes or for the period of time

necessary to allow complete verifi cat i on of the EUTO6s o
performance. To comply with this requirement the software will

indicate when the test running time reaches 10 minutes but will

not stop the test. The user must manually stop the test once

they are satisfied that they have val
performance.
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5.3

Click on

Single Phase Test Description

IEC61000 -4-17 Ripple

Immunity testing

on DC input power port

,
IECSoft v2_6-U

Equipment Under |
Test Details

New/Load

Test Setup
what type of test would you like to run?
Standard @ IEC
category [EME (mmuntty Testing) -

IEC61000-4-11:
voltage DIps, Interruption and
Immunity Testing

RIpple on DC Input power port Immunity

IECB1000-4-17:

testing

IEC61000-4-13:
Harmonics and Interharmonics lowe
frequency Immunity tests

IECE1000-4-29:
voltage Dips. Interruptions and
varlations on DC Input

IECE1000-4-14:1999+A2:2009
Vvoltage Fluctuation
Immunity testing

IEC61000-4-28:2000+A2:2009
varlation of Power Frequency
Immunity Testing

Next >>

The Connect to AC So urce Dialog is then displayed. Check the

nterface setti

ngs

@aordn € hte n& c3atckp @ N

,
IECSoft v2_6-U

Equipment Under il Harmonics
Test Details

Source Selection

Connect to AC Source

other @ AC source
Connection Settings
Interface LAN v
IP Address 192 .168. 0 . 117
<< Back ] [ Test Connectlon l l Save as Default ] lcunnect & Setup
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The IEC61000 -4-17 Test Settings screen is displayed

(@Y IECSoftv2.6-U  LANN4AO391)-11932,121c [ESEEEN—=)
IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing
Test Settings
OC Voltage: v Test Class: Ripple Level: %
355 f
Class 2
Class 3
Class 4
AC Source Ready
Begin Test
Waiting...
Result:
Notes:
The DC Voltage (highlighted yellow) is the output level of the

AC Source, this is the voltage used to power up the EUT. This
defaults to 10V so the User should adjust this to the required
voltage.

Click on Test Level and select the required level from the drop
down menu.

When a Test Level is selected the appropriate Ripple level for
that test level will automatically be displayed in the Test
Settings window. The exception to this is when Test Level x is
selected, for this level the user can enter any value for the
Ripple Level.
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The Source Status is displayed. This will be displaying OFFE and
shade d green so that the User will know that the Source output
Is not enabled and the EUT does not have power applied.

When all settings have been entered click on START SOURCE

IECSoftv2 6-U  LAN,N4A03,91J-11932,1.21c = =

IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing

Test Settings
DC Voltage: | 10.00| V Test Class: Ripple Level: %
Start Source Source Status: [EEE| Stop Source
AC Source Ready

Begin Test
Waiting...

Result:

Notes:
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The Test Settings Window is updated:

#Y [ECSoft v2.6-U  LAN,N4A03,91)-11932,1.21c = =

IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing

Test Settings
; Voltage Class 1 Ripple Leve
Start Sotires source Status: [[EN]
AC Source Activated
Begin Test ]
Ready
Result:
Notes:
ea port =)
The Start Source button is now greyed out and

selected. The Source Status now indicates that the Source
Output is enabled. It is also highlighted with a - background
to warn the Userthatthe E UT is now powered up.

The STOP SOURCE button can be used AT ANY TIME
during the te st to immediately disable the So urce Output
and power down the E UT. To continue the user will have

to click on Start Source and begin the test again from

the start.
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Cl i c kBegimTest ©

g IECSoftv2 6-U  LAN,N4A03,91J-11932,1.21c = =

IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing

Test Settings
tag Class Ripple Le ,:
Testing a DC Ripple of 2.00% on a DC Voltage of 10.00V
source Status: [JEIN Stop Source
AC Source Activated
Stop Test |
Elapsed Time: Event Triggered Time until test is valid:
5s Event Running...
Result: \Undetermined
Notes:
Clear Export Close

The test window is updated to display the DC Voltage applied
tothe EUT and Ripple Voltage applied to the DC Voltage.

The Elapsed Time Counter is constantly updating to display the
running time of the test.

A second counter displaying how much longer the test must
run before the result can be considered to be valid . A minimum

running time of 10 minutes is defined in the Standard
document.
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When the minimum 10 minute test running time is achieved
the test window is updated:

g IECSoft v2_6-U LAN,N4A03,91)-11932,1.21c = Y

IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing

Test Settings
10.00 st Class Class1 ipple Leve 2.00
Testing a DC Ripple of 2.00% on a DC Voltage of 10.00V
Source Status: m
AC Source Activated
Stop Test |
Elapsed Time: Event Triggered Time until test is valid:
1m, 19s Event Running... Valid
Result: |Undetermined
Notes:
Clea E rt Cl (=]
The ATIi me unt il t est i s valido counter
and instead WYatpbhaymeashage.

Note: The Elapsed Time counter continues incrementing and
the test will keep running.

The Standard requires the ability for the test to continue

running for at least 10 minutes or for the period of time

necessary to allow a complete verific ation of t he
operating performance.

For this reason the test will remain running until the user stops
the test by clicking on Stop Test
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. — .
B [ECSoft v2_6-U lAN,N4A03,9]J-11932,1.21cL ‘ el

IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing

Test Settings
OC Voltage Y Test Class Class 1 Ripple Level A
Testing a OC Ripple of 2.00% on a OC Voltage of 10.00V
source status: BN Stop Source
AC Source waiting to be Deactivated
Stop Test
Elapsed Time: Event Triggered Time until test is valid:
12m,8s Event Complete Valid
Result: \Undetermined
Notes:
Export

NOTE: The test stops but the Source output remains - and
the EUT is still energised.

Click on Stop Source to turn off the Source output.
IECSoft v2_6-U  LAN,N4A03,91J-11932,1.21c ‘,E,,,,,ig,,,i

IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing

Test Settings

DOC Voltage Y Test Class Class 1 Ripple Level %

Testing a DC Ripple of 2.00% on a OC Voltage of 10.00V

Source Status: - Stop Source

AC Source Deactivated

Stop Test
Elapsed Time: Event Triggered Time until test is valid:
12m.8s Event Complete Valid

Test Complete

Result: |Undetermined v

Notes:
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The Source

Status will now display - shaded

confirm that the EUT is no longer energised.

green to

A message is also displayed to confirm that the Test is now

complete.

S IECSoftv2 6-U  LANNAAO3OL-LIOR2121c

|

IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing

> Voltage Test Class Class 1 Ripple Level i

Testing a DC Ripple of 2.00% on a DC Voltage of 10.00V

source Status: [BEE Stop Source

AC Source Deactivated

Stop Test
Elapsed Time: Event Triggered Time until test is valid:
11m,8s Event Complete Valid

Test Complete

Result: [Pags '_]
Undetermined

Pass |

Fail |

Notes:

l

Having observedthe E UT6s behaviour
the Result box and select the correct option from the drop
down menu. Notes and comments can be added to the report if

required.
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54 Saving / Exporting test data

Click on the Export button to create a report.

IECSoft v2_6-U

= =

IEC61000-4-17: Ripple on DC Input Power Port Immunity Testing

Test Settings
oltage: ‘ Frequent =i,‘ Test Level: |Class1 Ripple 2.00|

Testing a DC Ripple of 2.00% on a OC Voltage of 10.00V

ot source Status: [ R Stop Source

AC Source Deactivated

Stop Test
Elapsed Time: Event Triggered Time until test is valid:
10m.26s Event Complete Valid

Test Complete

Result: |Undetermined ~

Notes:

Clicking on the Export button opens the Export window.

r ‘ 3
Export &
Export to
© Excel ) PDF CSV () N4Lvdl
Settings
[¥] Make Excel document read-only?
Flle Locatlon: @
[ Settings ][ Edit DUT } [ OK ] [ cancel ]
\ A

For IEC61000 -4-17 mode Excel and PDF report s can be created
and the results can be exportedtoan . n 41 v d Thereis nol e .
option to create a fi.csvo file in this

Section 9 in this manual provides full details of the IEC Soft
software Export function.
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Example IEC61000 -4-17 Excel report

Click to add header

12th August 2019 - 11:19:44

IEC61000-4-17:2009 Ripple on DC Input

Page 1/1

Power Port Immunity Testing

Source Details

IECSoftv2_6

Source Model N4A03
Source Serial 91J-11932
Source Firmware 1.29
Equipment Under Test
Brand N4L
Model Z100
Serial P1234
Impedance Network ID IMP001
Rated Voltage 230.000V
Rated Current 5.000A
Rated Frequency 50.000Hz
Rated Power 1.000kw
Test Settings
Test Level Class 1
Ripple Level 2%
DC Voltage 10.000V
Frequency 50.000Hz
Test Duration 13m, 29s
Additional Test Details
Operator KAR
Lab Name N4L
Location LAB1
Notes IEC61000-4-17 class 1 test
Test Results
Test Notes
Signature
Results Undetermined
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Example IEC61000 -4-17 PDF report .

12th August 2019 - 11:19:44

Page 1/1

IECSoftv2_6

IEC61000-4-17:2009 Ripple on DC Input

Power Port Immunity Testing

Instrumentation Details

AC Source Newtons4th N4AQ3
SN:91J-11932 Firmware: v1.29

Impedance Network ID IMP001
EUT Details Brand: N4L

Model: Z100

Serial: P1234
User Rated Voltage 230.000V
User Rated Cumrent 5.000A
User Rated Frequency 50.000Hz
User Rated Power 1.000kW

Test Configuration
DC Voltage 10.000V
Frequency 50.000Hz
Test Level Class 1
Ripple Level 2%
Test Duration 13m,29s
Test Notes
Notes IEC61000-4-17 class 1 test
Signature
Results Undetermined
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6 IEC61000 -4-28

Variation of Power and Frequency Immunity tests

This section expl ains how to use the IECSoft software along
with a N4A Source to perform  Variation of Po wer and
Frequency Immunity test  ing defined in IEC61000 -4-28.

6.1 Scope

The object of these tests is to evaluate the immunity of
electrical and electronic equipment when subjected to
variations of the power frequency.

Whilst the tests  are being performed the Equipment under Test
(EUT) should be under constant observation. There should be
no malfunction of the EUT during any of the tests.

On completion of each test the software will ask for the result
of the test to be entered. The res ult entered is determined by
the observation of the behaviour of the EUT during the test.

Observation of the loss of function or degradation of
performance of the EUT during the tests is used to determine

the classification. The definitions of acceptable performance
and a malfunction should be agreed between the laboratory
performing the tests and the manufacturers / purchasers of the

EUT. More details on Classifications can be found in section 9

of the IEC61000 -4-28 Standard document.
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6.2 Test Descript  ion

The test is performed at nominal mains voltage.

There are 5 test classes that can be selected; these classes and
the test levels for each class are detailed in Table 1 in the
Standard.

The EUT (Equipment under test) is initially operating at mains
frequency (f1) ; this can be 50Hz or 60Hz.

The operation of the E UT should be observed whilst it is
subjected to a frequency variation sequence according to figure
1inthe IEC61000 -4-28 Standard.

The sequence contains 3 tests using the upper test level
followed by 3 tests using the lower test level (see table 1 in the
Standard). The length of each test is two minutes and be tween
each test the E UT is operated at the mains frequency for a
period of 1 minute. There is a transition period between the
EUT oper ating at mains frequency and at the test frequency.
The same transition period applies when E UT operation
changes from test frequency back to the mains frequency.

More details about the frequency variation sequence can be
found by referring to figure 1 and figure 2 in the Standard
document.
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6.3 Single Phase Test Description

Click on IEC61000 -4-28:2000+A2:2009 Variation of Power
Frequency Immunity Testing.

p
IECSoft v2_6-U l= %

| Equipment Under | (RIS
Test Details

Test Setup
what type of test would you like to run?
Standard @ IEC
Category [EMC (Immunity Testing) v]
IECE1000-4-11: IEC61000-4-17:
Voltage DIps, Interruption and RIpple on OC Input power port Immunity
Immunity Testing testing
IECE1000-4-13: IEC61000-4-29:
Harmonics and Interharmonics low voltage DIps. Interruptions and
frequency Immunity tests varlations on DC Input
IECE1000-4-14:1999+A2:2009 IECE1000-4-28:2000+A2:2009
Voltage Fluctuation varlation of Power Freguency
Immunity testing Immunity Testing
<< Back ‘ Next >
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The Connect to AC Source Dialog is then displayed. Check the

Interface settingsandth  en c | i c€a&nnect& Sétup 0
r IECSoft v2_6-U = 2 )

Equipment Under f
Test Details

Harmonics

Connect PPA

Source Selection

Connect to AC Source

@ AC Ssource
connectlon Settings
Interface LAN ,]
IP Address 169 . 254 .227 . 115
‘ Search
<< Back \ [ Test Connection ’ ‘ Save as Default Connect & Setup
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The IEC61000 -4-28 Test Setup screen is displayed.

®Y [ECSoft v2.6-U  LAN,N4A03,91J-11932,1.20

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup
EUT Details
EUT Type: IN/A | EUT input port tested: IN/A |
EUT operation mode:  |N/A | Connections: IN/A |
Cahles: IN/A Peripherals: IN/A

Test Setup Notes:

General Notes:

Test Settings

Nominal Voltage: Frequency:

Test Class:

Test Settings

Class 3
Transition duration Class 4 upper limit

Class X !
| 10]s - 3%

Fluctuation lower limit

-% un
Exit Next

Click on Test Settings and select the required test class from

the drop down menu.
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The Class 2 Test setup screen is displayed

S | 3

# IECSoft v2 6-U  LAN,N4A03,91J-11932,1.20 = | %
IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing
Test Setup
EUT Details
EUT Type: jN/A ‘ EUT input port tested: [N/A ]
EUT operation mode: ]N/A | Connections: |N/A |
Cables: iN/A | Peripherals: |N/A |
Test Setup Notes: General Notes:
Test Settings
Nominal Voltage: ] 230V Frequency: 50Hz =
Test Class: [Class o v]
Test Settings
Transition duration Fluctuation upper limit Fluctuation lower limit
[1gs EE -[ g%un
Exit | Next |

The Class 2 limits are di  splayed in the software window, these
are highlighted yellow above. These limits are defined in the
Standard document and candét be changed

The test frequency needs to be selected; this can be either
50Hz or 60Hz. The nominal voltage should als o be entered
before proceeding.

The EUT details can be entered and any test notes can be
entered. If nothing is entered these will be shown as N/A on
the Excel report.
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Click on NEXT to display the Test Setup window

£ |
IECSoft v2_6-U  LAN,N4A03,91J-11932,1.20 =

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup
Nominal Voltage (Un): 230V Frequency: 50Hz
Testing Class 2
Start Source Source Status: [BFE] Stop Source
AC Source Ready
Begin Test Sequences

Waiting for Source

Result: Undetermined

Notes:

The Nominated Voltage and Test Freque ncy are displayed near
the top of the testw  indow.

The Source Status is displayed. This will be displaying OFF and

shaded green so that the User will know that the Source output
Is not enabled and the EUT does not have power applied.
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Click on Start Source :

IECSoft v2_6-U  LAN,N4A03,91J-11932,1.20 L= &

IEC61000-4-28:2000+A2:20089 Variation of Power Frequency Immunity Testing

Test Setup
Nominal Voltage (Un): 230V Frequency: 50Hz
Testing Class 2
Start Source Source Status: m Stop Source

AC Source Activated
Ready to begin testing

Begin Test Sequences

Frequency Fluctuation Sequence Ready

Result: |Undetermined
Notes:
[ Previous } Export
The Start Source button S now
selected. The Source Status now displays - indicating that
the Source Output is enabled. It is also highlighted with a red

background to warn  the User that the E  UT is now powered up.

The ST OP SOURCE button can be used AT ANY TIME
during the test to immediately disable the Source Output

and power downthe E UT. To continue the user will have
to click on Start Source and begin the test again from

the start.
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Cl i c kBegimTest Sequences 0

The test starts running

p :
@Y [ECSoft v2 6-U  LAN,N4A03,91J-11932,1.20 == X |

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup
Nominal Voltage (Un): 230V Frequency: 50Hz
Testing Class 2
Start Source Source Status: m Stop Source

Fluctuation 1/6 running [Increase]

Begin Test Sequences
Frequency Fluctuation Test Begun

Transitioning for

8s
Result: |Undetermined
Notes:
The Fluctuation Test that is running is displayed . The test starts
at the selected mains frequency (f1), the r emaining transition
time (tp) until the test starts at the Upper test frequency level
Is also displayed and updating. See table 2, figure 1 and  figure

2 in IEC61000 -4-28 for more details.
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Once the transi tion period

ends the test start s running at the

Upper test frequency level for a period of 2 minutes. See Fig ure
1in IEC61000 -4-28.
( IECSoftv2_6-U  LAN,N4A03,91J-11932,1.20 l= )

Nominal Voltage (Un): 230V

Start Source

Result: |Undetermined

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup

Frequency: 50Hz

Testing Class 2

Source Status: m Stop Source

Fluctuation 1/6 running [Increase)

Begin Test Sequenc

(18]

Frequency Fluctuation Test Begun

Testing frequency for

21s

Notes:

Previous

Export
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There is now a transition peri

od to allow the frequency to

return to the mains frequency (f1) selected earlier in the Test
Setup windows. See figure 1 and figure 2 in IEC61000 -4-28.

P
IECSoft v2_6-U  LAN,N4A03,91)-11932,1.20

|
| =2

Nominal Voltage (Un]): 230V

Start Source

Result: Undetermined

Test Setup

Testing Class 2

Source Status: m

Fluctuation 1/6 running [Increase]

N

Begin Test Sequence:

L

Frequency Fluctuation Test Begun

Transitioning for

7%

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Frequency: 50Hz

Stop Source

Notes:

Previous

Export
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Once the transi tion period ends there is a waiting interval of 1
minute before the second of t he six fluctuation tests begins.
The counter continuously updates showing the remaining
waiting period.

{

y
IECSoft v2_6-U  LAN,N4A03,91J-11932,1.20

IEC61000-4-28:2000+A2:20089 Variation of Power Frequency Immunity Testing

Test Setup

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2

Start Source source Status: [ENJ] Stop Source
Waiting for an interval

Begin Test Sequences
Frequency Fluctuation Test Begun
Waiting for

27 s

Result: |Undetermined

Notes:

Previous Expaort
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The process described in the previous pages is then repeated
for Fluctuation Test number 2 (and all remaining tests).

The test number is updat ed in the software window and test
No.2 begins with the transition period. See table 2, figure 1
and figure 2in IEC61000 -4-28 for more details.

IECSoft v2_6-U LAN,N4A03,91)-11932,1.20 r:: X!

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2

Start Source Source Status: m Stop Source

Fluctuation 2/6 running [Increase)

Begin Test Sequences
Frequency Fluctuation Test Begun
Transitioning for

9s

Result: Undetermined

Notes:

Previous Export
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Fluctuation test  No. 3 detalils:

& 1
IECSoftv2_6-U  LAN,N4A03,91)-11932,1.20 =

IEC61000-4-28:2000+A2:20089 Variation of Power Freqguency Immunity Testing

Test Setup

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2

Start Source source Status: [N Stop Source

Fluctuation 3/6 running (Increase)

Begin Test Sequences
Frequency Fluctuation Test Begun
Transitioning for

35

Result: |Undetermined "

Notes:

Previous ‘ Export
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When Fluctuation test No.4 starts the software window will

displ ay fAdecreasingo in the test t
below. This also applies to tests 5 and 6; this is because the
frequency variation sequence for these tests uses a negative

pulse. Refer to figure 1 in IEC61000 -4-28 for more information.
(IECSoftv2_6—U LAN,N4A03,91)-11932,1.20 C’ 23 ,:\

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2
Start Source source Status: [ENJ] Stop Source

Fluctuation 4/6 running [Decrease]

Begin Test Sequences
Frequency Fluctuation Test Begun
Transitioning for

2s

Result: |Undetermined

Notes:

Previous Export
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Fluctuation test No. 4 details:

- :
IECSoft v2 6-U  LAN,N4AO391)-11932,1.20 = =

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2

Start Source source Status: &N Stop Source

Fluctuation 4/6 running [(Decrease)

Begin Test Sequences
Frequency Fluctuation Test Begun
Testing frequency for

12s

Result: Undetermined

Notes:

Previous Export
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Fluctuation test No.5 details:

IECSoft v2_6-U  LAN,N4A03,91J-11932,1.20 [.E_.i—zg

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2

Start Source Source Status: m Stop Source

Fluctuation 5/6 running [Decrease)

Beagin Test Sequences
Frequency Fluctuation Test Begun
Testing frequency for

20s

Result: |Undetermined

Notes:

Previous ‘ Export
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Fluctuation test No. 6 details:

-
IECSoft v2_6-U  LAN,N4A03,91)-11932,1.20

|_t=: DX

Test Setup
Nominal Voltage [(Un): 230V
Testing Class 2
| Start Source | Source Status: m

Fluctuation 6/6 running [Decrease)

=

Begin Test Sequences
Frequency Fluctuation Test Begun
Testing frequency for

28s

Result: |Undetermined

IEC61000-4-28:2000+A2:20089 Variation of Power Frequency Immunity Testing

Frequency: 50Hz

Stop Source

Notes:

Previous

Export
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Once test No.6 I S

compl et ed a message

sequences Compl e tNe.6 théAsoftware displays that

the overall testis complete. The AC source Output remains -
so a second message is displayed reminding the User that the

AC Source needs to be deactivated.

~
g IECSoft v2_6-U  LAN,N4A03,91J-11932,1.20

= (=S

Nominal Voltage (Un): 230V

Start Source

Result: |Undetermined

IEC61000-4-28:2000+A2:2008 Variation of Power Frequency Immunity Testing

AC Source waiting to be Deactivated

Frequency Fluctuation Test Complete

Test Setup

Frequency: 50Hz

Testing Class 2

source status: G Stop Source

All Sequences Complete

Begin Test Sequences

All Sequence Ended

Testing Finished

Notes:

{ Previous ]

Export

Click on Stop Source
power down the E UT.

to turn - the AC so urce Output and
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The source is now s witched off. The Source status changes to

- and the background colour turns green to indicate that the

Source output is now off and that the E UT is no longer powered

up.

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2

Start Source Source Status: - Stop Source

AC Source Deactivated
All Sequences Complete

Begin Test Sequences
Frequency Fluctuation Test Complete
All Sequence Ended

Testing Finished

Result:

Notes: Undetermined

Fail

[ Previous ]

Having observedthe E UT6s behaviour dur
the Result box and s elect the correct option from the drop
down menu. Notes and comments can be added to the report if
required.
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6.4 Saving / Exporting test data

Click on the Export button to create a report etc.
IECSoft v2_6-U = =
IEC61000-4-28:2000+A2:2008 Variation of Power Frequency Immunity Testing
Test Setup
Nominal Voltage (Un): 230V Frequency: 50Hz
Testing Class 2
Bt SOt Source Status: S|
AC Source Deactivated
All Sequences Complete
Begin Test Sequences
Frequency Fluctuation Test Complete
All Sequence Ended
Testing Finished
Notes:

Clicking on the Export button

opens the Export window.

7

Export

2|

Exportto
@ Excel ) PDF CSY
Settings

V| make Excel document read-only?

Flle Locatlion:

) N4Lvdl

(i)

| settings | | Edtour | [ ok

[ Cancel ]

For IEC61000 -4-28 mode Excel and PDF
n .

be exported to an
create a

and the results can
option to

Section 9 in this manual provides full details of the

software Export function.
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Example IEC61000 -4-28 Excel report.

Click to add header

12th August 2019 - 14:49:21 Page 1/1 IECSoft v2_6
IEC61000-4-28:2000+A2:2009 Variation of Power

Frequency Immunity Tests

Source Details
Source Model N4AQ3
Source Serial ©1J-11932
Source Firmware 129
Equipment Under Test
Brand NA4L
Model 2100
Serial P1234
Impedance Network ID IMPOO1
Rated Voltage 230.000V
Rated Current 5.000A
Rated Frequency 50.000Hz
Rated Power 1.000kW
EUT Type N/A
Input Port N/A
Operating Mcde N/A
Connections N/A
Cables N/A
Peripherals N/A
Setup Notes
General Notes
Test Settings
Nominal Voltage 230V
Frequency 50Hz
Test Class Class 2
Transition time 10s
Fluctuation Upper Limit 3%
Fluctuation Lower Limit -3%
Additional Test Details
Operator KAR
Lab Name NA4L
Location LAB1
Notes IEC61000-4-28 class 2 test
Signature
Test Results
TestNotes
Test Results Undetermined
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Example IEC61000 -4-28 PDF report.

12th August 2019 - 14:49:21

Page 1/1

IECSoft v2_6

IEC61000-4-28:2000+A2:2009 Variation of Power

Frequency Immunity Tests

AC Source

Impedance Network ID
EUT Details

User Rated Voltage
User Rated Cumrent
User Rated Frequency
User Rated Power
EUT Type
Operation Mode
Input Port
Connections
Cables

Peripherals

Setup Notes
General Notes

Operator
Lab Name
Location
Notes

Test Class

Nominal Voitage
Frequency

Transition Time
Fluctuation Upper Limit
Fluctuation Lower Limit
Test Notes

Instrumentation Details
Newtons4th N4AD3
SN: 91J-11932  Firmware: v1.29
IMP0O 1
Brand: N4L
Model: Z100
Serial: P1234
230.000V
5.000A
50.000Hz
1.000kW
N/A
N/A
N/A
N/A
N/A
N/A

Operating Conditions
KAR

N4L

LAB1

IEC51000-4-28 class 2 test

Test Configuration
Class 2

230.000V

50.000Hz

10s

3%

-3%

Signature

Results

Undetermined
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6.5 Using the Previous Button

This can be used at any time to return to previous screens

A warning m essage appears to warn the user that all test data
will be lost. The u ser cant hen decide to continue and return to
the previous screen(s) loosing any data or stay the the present
screen and keep the data

- X
IECSoﬂv2_6-U LAN,N4A03,91)-11932,1.20 ‘:’ 1] X

IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing

Test Setup

Nominal Voltage (Un): 230V Frequency: 50Hz

Testing Class 2

Start Source Source Status: - Stop Source

AC Source Deactivated

AL O
Clear results ! )

{ f"‘nl Returning to setup will clear any results
W' Would you like to return to setup?

Result: |Undetermined v]

Notes:
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6.6 Details of other test classes

6.6.1 Class 3 setup screen and limits
(B IECSoftv2.6-U  LAN,N4A3,91)-119321.20 =]
IEC61000-4-28:2000+A2:20089 Variation of Power Frequency Immunity Testing
Test Setup
EUT Details
EUT Type: }N/A | EUT input port tested: IN/A
EUT operation mode: |N/A | Connections: IN/A
Cables: ]N/A | Peripherals: IN/A
Test Setup Notes: General Notes:
Test Settings
Nominal Voltage: | 230| V  Frequency: 50Hz
Test Class: [Class 3 v]
Test Settings
Transition duration Fluctuation upper limit Fluctuation lower limit
s [ 4% -[ B%un
[ Exit } [ Next ]
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6.6.2 Class 4 setup screen and limits

’ IECSoft v2_6-U  LAN,N4A03,91J-11932,1.20 L=
IEC61000-4-28:2000+A2:2009 Variation of Power Frequency Immunity Testing
Test Setup
EUT Details
EUT Type: |N/A | EUT input port tested: |N/A
EUT operation mode: |N/A | Connections: |N/A
Cables: |N/A | Peripherals: |N/A
Test Setup Notes: General Notes:
Test Settings
Nominal Voltage: | 230/ v Freguency: 50Hz
Test Class: [Class 4 .]
Test Settings
Transition duration Fluctuation upper limit Fluctuation lower limit
[s +[18]% -[18]% un
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6.6.3

The user can select

Class X setup screen and limits

Upper & Lower Frequency Fluctuation limits.

to adjust the Transition Duration and the

6.7

(@ IECSoft v2.6-U  LAN,N4A03,91)-11932,1.20 = = )
IEC61000-4-28:2000+A2:20089 Variation of Power Frequency Immunity Testing
Test Setup
EUT Details
EUT Type: |N/A | EUT input port tested: |N/A |
EUT operation mode: |N/A | Connections: |N/A |
Cables: |N/A | Peripherals: |N/A |
Test Setup Notes: General Notes:
Test Settings
Nominal Voltage: | 230V Frequency: 50Hz =
Test Class: [Classx v]
Test Settings
Transition duration Fluctuation upper limit Fluctuation lower limit
BEE +[ 20]% -[ 10J% un
3-phase test procedure
For three -phase systems, all three phases shall be tested
simultaneously. The frequency variat ion is to be applied

simultaneously on the three phases.
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7 |EC61000 -4-29

Voltage Dips, shorti nterruptions and voltage v  ariations
on DC input  power port immunity tests.

This section expl ains how to use the IECSoft software along
with a N4A Source to perf  orm voltage dips, short interruptions
and voltage variations on DC input power port immunity testing
defined in IEC61000 -4-29.

7.1 Scope

The object of these tests iIs to evaluate the immunity of
electrical and electronic equipment when subjected to voltage
dips, short interruptions or voltage variations on dc input
power ports.

Whilst the tests are being performed the Equipment under Test
(EUT) should be under constant observation. There should be
no malfunction of the EUT during any of the tests.

On complet ion of each test the software will ask for the result
of the test to be entered. The result entered is determined by
the observation of the behaviour of the EUT during the test.

Observation of the loss of function or degradation of
performance of the EUT during the tests is used to determine
the classification. The definitions of acceptable performance

and a malfunction should be agreed between the laboratory
performing the tests and the manufacturers / purchasers of the

EUT. More details on Classificatio  ns can be found i n section 9
of the IEC61000 -4-29 Standard document.

Page 71



7.2 Test Description

There are no test Classes or specified test levels for Voltage
Dips, Short Interruptions or Voltage Variations stated in the
IEC61000 -4-29 Standard document.

In thei r place, section 5 along with Tables 1a, 1b and 1c in the
standard document detail the preferred Voltage test levels and
test durations. The table below is a summary of these preferred
levels.

A combination of these tests should be p erformed to determin
that the E UT operates as intended. Refer to the Standard
document for full details of these levels and the test
requirements.

Test Level| Duration
Lt s %UT Seconds
0.01
40 0.03
Voltage DIPS 70 0.1
X 0.3
1
X
0.001
0.003
0.01
Short 0 0.03
Interruptions 0.1
0.3
1
X
0.1
Voltage 80 to 120 0.3
Variations 85to 120
X
10
X

X :lsan open value
U : The rated Voltage for the equipment
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7.3 Single Phase

Click on IEC61000
Variations on DC input

Test Description

-4-29: Volta ge

Dips,

Interruptions and

5
IECSoft v2_6-U

l=2l@]| =

Harmonics and Interharmonics low
frequency Immunity tests

New/Load | Equipment Under || [GELGESAIES Connect PPA
Test Test Details l?
|
|8
Test Setup
what type of test would you like to run?
Standard @ IEC
Category [EMC {(Immunity Testing) v
IEC61000-4-11: IECB1000-4-17:
Voltage DIps. Interruption and Ripple on DC Input power port Immunity
Immunity Testing testing
IEC61000-4-13: IEC61000-4-29:

Voltage DIps, Interruptions and
varlations on DC Input

IEC61000-4-14:1999+A2:2009
Voltage Fluctuation
Immunity testing

IECE1000-4-28:2000+A2:2009
varlation of Power Frequency
Immunity Testing

Next >

The Connect to AC Source Dialog is then displayed. Check the

|l nter face

settings
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@ IECSoft v2_6-U == % |

Connect to AC Source

Source Selection

other @ AC Source
connectlon Settings
Interface LAN =
IP Address 192 .168. 0 . 115

[ << Back ] [ Test Connectlion ] [ Save as Default ] [Connect&Setup]

The IEC61000 -4-29 Test Setup screen is displayed.

@Y [ECSoftv2. 6-U  LAN,N4A03,91J)-11932,1.21c ‘,m R

IEC61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on DC input
Setup

DC Voltage: Vv

Type Test Level Duration [seconds]
o ] [eoods [ oo

Add

[ Start Test ] [ Save Setup ] [ Load Setup ] [ Close ]

At the top of the Setup window is the DC Voltage. The default
voltage is 12.00V. The user will need to enter the DC operating
voltage of the EUT to be tested.
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The first test is already displayed. Click on Type and select Dip,
Interrupt or Variation from the drop down menu.

[ECSoftv2.6-U  LAN,N4A03,91J-11932,1.21c [E=EEE)
IEC61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on OC input

Setup

DC Voltage: | 12.00| V

Test Level Duration [(seconds]

60.00]% 0.100[s

Start Test ] [ Save Setup ‘ [ Load Setup J [ Close

When D ips are selected the user will need to enter the required

test Level. This is the percentage change that the voltage will

ADi po whil st t he test I's running. For
voltage of 100V and a Test level of 70% is entered, the voltage

would dr op to 70V or 70% of the nominal voltage.

Enter t he duration I n seconds. The vol
for this number of seconds.

For Interruptions only the duration needs to be entered. The
test level will be set to OV for the specified duration.

For Variations two test levels and the duration need to be
entered. During the test the voltage will be varied between the
two test levels for the specified duration.

Refer to tables 1a, 1b and 1c in the IEC61000 -4-29 Standard
document for further details.

Click AMdofinto add another test to the se
Page 75



The tests

@Y [ECSoftv2 6-U  LAN,N4A03,91)-11932,1.21c

= % |

IEC61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on DC input
Setup
DC Voltage: Vv
Type Test Level Duration [seconds)
(oo J  [ao0gn [ oious
[oip -] [ s0.00fx [ oioos  [Remove
Add
[ Start Test l [ Save Setup ] [ Load Setup ] [ Close ]
can be del eRemode by

clicki

The maximum number of tests in each sequence is 10. Once
reached the

t his
displayed.

f

l gur e

I S

IECSoft v2_ 6-U  LAN,N4A03,91)-11932,1.21c

=] =%

IEC61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on OC input

Setup
DC Voltage: Vv

Type Test Level Duration (seconds)
Dip - [ 40.000% [ oiods
oip -] [ 70.000% [ oo3gs
[oip -] [ 70.000% [ voods
(nterruption | [ oog [ oools
[interruption - [ oogx [ ooads
[interruption - [ o.oox [ 1oods
|variation - [ 85.00f% to [120.000% [ oiogs
[variation - [ B5.00f% to [120.000% [ z.00ds
[variation -] [ es.005% to [120.000% [ 10,0008
[oip - [ 40.000% \ 0.01s [ Remove |

| stattest | | savesetp | | Loadsetup | | close |
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When the required  number of tests have been entered click on
fiSave Setup © .

The Save Setup window is displayed:

s N

Save Test Setup

Save Setup

Setup Name: Test number |

Enter a Test Setup file name for the file to be created and then
click on Save .

The Setup file is automatically created. This can be viewed
using the Load S etup feature which is explained in the next
section.

Loading a Saved Setup.

Click on Load Setup at the base of the Setup screen.

I |
[ Start Test l [ Save Setup ] [ Load Setup ] [ Close l

The Load test Setup window is displayed:
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p
Load Test Setup

Load Setup

Setup Name

Tahle 1a test
Tahle 1h and 1c

Test number 1

Test Number 2

Test Number 3

A list of saved test setup files is displayed in the Load Setup
window.

Note:

To delete a saved Setup file, highlight it by clicking on the file

name in the list and then click on the Delete button. The list of
names will be updated with the highlighted file deleted from

the list.

Highlight the test to be recalled and then click on Load . The
Setup screen is displayed and will have been updated to display
the tests in the stored setup file.
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IECSoft v2_6-U  LAN,N4A03,91J-11932,1.21c = R

IEC61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on DC input

Setup
OC Voltage: v

Type Test Level Duration [(seconds]
[Dip -] [ 40.00) [ oioos
[Dip -] [ 70.00)% [ o30ds
[Dip -] [ 70.00)% [ 1000k
[oip -] [ 40.00% [ o.aods
[interruption -] [ ook [ o300
[nterruption ] [ ook [ 1000k
[interruption | [ o.oo [ oio0s
[variation -] [es.009% to [120.00% [ oiods
[variation -] [ es.0dy to [120.00% [ sooos
[variation -] [ 8s.00% to [120.00% [ 10.000s  [Remove

| stattest | | savesetwp | [ Loadsetwp | [ close |

NOTE: The DC Voltage displayed in the Setup window IS NOT
saved or recalled in the Setup files. When a saved program is
loaded into the softw are the DC Voltage for the test to be
performed MUST be re -entered otherwise the previously
entered voltage will still be used.

Running the Test

Click onthe Start Test button. The Schedule window appears:
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IECSoft v2 6-U  LAN,N4A03,91J-11932,1.21c = 2
IEC61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on OC input
Schedule

DC Voltage: 12.00V
Voltage Dips
Test Status
40.00% during 0,100 s Pe [ Test Now
70.00% during 0.300 s Test Now |
70.00% during 1.000 s ] _ Test Now_ |
40.00% during 0.300 s [ Test Now |
Voltage Interruptions
Test Status
0.00% during 0.300 s - [ Test Now |
0.00% during 1.000 s - [ Test Now |
0.00% during 0,100 s [ Test Now |
Voltage Variations
Test Status
85.00% to 120.00% over 0100 s [ Test Now |
85.00% to 120.00% over 3.000 s [ Test Now |
B85.00% to 120.00% over 10.000 s [ Test Now |
(save and Export | [ Back |
The Schedule window lists the tests that were displayed in the

Setup window along with the current Status of each test. The
i ni ti al status for each TéeseNoWw butoni Pendi
located to the side of the Status for each test.

There are two options to perform the tests:

Each test is performed by clicking on the Test Now  button
against that test on the Schedule screen. The tests can be
performed in any order using this method but it is necessary to

return to the Schedule screen after each test to select the next

test to be performed.

The second option Nextd obutetloencti nt htehei T
window (described in more detail later) at the end of each test

to select the next test in the list and perform that test without

returning to the Schedule screen.

There i s no i action o adtoengtically pérfarm all of
the tests in one sequence.

Click on Test Now
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The Testing window appears.

@Y [ECSoft v2.6-U  LAN,N4A03,91)-11932,1.21c =) =

IEC61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on DC input

Testing
DC Voltage: 12.00V

Trigger Timing
Pause for 10| s hetween events
Dip to 40.00% for 0.100 seconds
Start Source | Begin Test Stop Source
Source Status: '
AC Source Ready
Waiting... Waiting... Waiting...
Result:
Notes:
Previous Save and Return Next

Details of the test settings and the selected DC Voltage are
displayed in the test window.

The Source status is also displayed. The mes sages confirm that
the software is connected to the Source and that the Source is

ready but that the Output is switched OFE. The status is
shaded green to make it clear that the Source Outpu tis
switched off and that the E UT is not powered up.

Trigger T iming

There is a pause between the tests (events). The software
applies a default period of 10 Seconds. This is the minimum
period allowed but this can be increased by the user before
running the tests.

Click Start Test to continue:
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The Start Source butt

Test and Stop Source buttons are now available.

on is no longer available but the Begin

The source Status is now updated to confirm that the source

Output is now switched
that the Source output is now

the E UT.

-. It is shaded red to warn the user
- and that pow er is applied to

@Y [ECSoftv2 6-U  LAN,N4A03,91J-11932,1.21c =

P4

IEC61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on DC input

Testing
DC Voltage: 12.00V

Trigger Timing

o

Dip to 40.00% for 0.100 seconds

tart Source Begin Test
source Status: [N

AC Source Activated

Stop Source

Ready

Result:

Waiting...

Waiting...

Notes:

Save and Return

There are 3 parts to the test. Part one is now displaying

ARReady" wh i

messages.

Note:

| st

parts 2

and 3

The AC Source output can be switched off at any time by

clicking on

Stop Source
Source outpu t removing power to the E

. This will

immediately switch of the
UT. The Source Status

message will change to OFF shaded green.

Click on Begin Test

when ready to start the test running.
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Test (event) 1 will immediately be triggered and then start

running af ter a few seconds.

IECSoftv2.6-U  LAN.N4AO391-11832.121c | [E=EEE )
IECE61000-4-29: Voltage Dips, Short interruptions and Voltage Variations on DC input
Testing
DC Voltage: 12.00V
Trigger Timing
10| s betweer
Dip to 40.00% for 0.100 seconds
Start Source Begin Test Stop Source
Source Status: m
AC Source Activated
Event 1 Triggered Waiting... Waiting...
Event Running...
Result:
Notes:
Previou Save and Return Next
—

Once test 1 is complete the Trigger Time delay is implemented
before Test 2 begins. There is a timer in the software window
which displays the remaining time before testing continues.
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