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ABOUT THIS MANUAL

IECSoft is a self contained executable software program for 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 Industrial standard) and BSEN (British Stan dard
European Norm Standard) versions of these standards.

This 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 Simulation testing.

The third volume de tails 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: 06

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 program written
in C++ using the Microsoft win32 graphics se t.

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 a n d ndlieco /
An4l vdi o i s slEQY@gtorted by

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 leas t 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 Processor

2GB RAM or more

At least 1GB of Hard Drive
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2 Getti ng 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, once 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 and performing tests as soon as possible. With this
in min d 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 extract 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
Impedance 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 the equipment details.
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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 continue.
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4 IEC61000 -4-11

Voltage Dips, Interruption and Immun ity Testing

This section explains how to use the IECSoft test software
along with a N4A Source to perform Voltage Dips, Interruption
and Immunity tests to the requirements defined in IEC61000
4-11.

4.1 Scope

The object of these tests is to evaluate the immu nity of
electrical and electronic equipment when subjected to voltage
dips, short interruptions and voltage variations.

Whilst the tests are being performed the Equipment Under Test
(EUT) should be under constant observation. There should be
no malfunctio n 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 f unction 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 / purc hasers of the
EUT. More details on Classifications can be found in section 9

of the IEC61000 -4-11 Standard document.

4.2 Test Description

The EUT (Equipment under test) is initially operated at a steady
supply voltage (this can be 50Hz or 60Hz) and is then
subjected to  voltage dips, short interruptions and voltage
variations .
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There are 3 test classes detailed in Annex B of the Standard.

Class 1 allows the user to create a sequence of up to 9
individual Dip, Interrupt lon and Variation tests. The test level
and duration needs to be entered.

Class 2 and Class 3 each contain a predetermined set of Dip
and interrupt ion tests.

Table 1 in the Standard details the test levels and durations for
Voltage Dips that apply to all classes.

Table 2 in the Standard details the test levels and durations for
Short Interruptions that apply to all classes.

Table 3 in the Standard details the Voltage Vari ations that
optional .

To comply with the requirements of the Standard, each Test
(event) must be repeated three times with a mi nimum interval
between each event of 10 seconds

Having observed the behaviour of the EUT during the test the
User should select the appropriate result from the drop down
menu.

Class X . For certai n pBtuftocemmittde e can also
define the levels fo ra Class X. Should a Class X text need to be
performed the User should use Class 1 in the software. This is
because for class 1 ANY combination of test level and duration

can be selected.
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4.3 Single Phase  Test Procedure

Open the software and step throu gh the dialog screens. In the
Test Setup dialog click on category and select EMC (Immunity
Testing) from the drop down menu.

— R : -

Setup AC Connect PPA
Source

Test Setup
what type of test would you like to run?

Standard ©@ IEC ©) BSEN ©) other

Category |EEE&%EHE& ‘.v,l

Harmonics 312
_=Flicker e
| IECG1000-5, rmonics

NI Er T LEME [immunity Testing)
HC EMC (Immunity Testing) nt (>16A)

D-3-12:
rmonics

IECB1000-2 3 Phase HC EMC (Immunity Testing)

LR Al — rgrourrant (>16A)

l 3 Phase EMC (Immunity Testing)

Multipart Test o

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

»
IECSoft v2_6-U

‘\

l=l@] =

New/Load
Test

. Equipment Under |

Test Detalls

Setup AC Connect PPA

Source

Test Setup
what type of test would you like to run?
Standard @ IEC
category |EMC Immunity Testing) -

IECE1000-4-11:
voltage DIps. Interruption and
Immunity Testing

RIpple on DC Input power port Immunity

IECB1000-4-17:

testing

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

IECB1000-4-29:
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 >

Immunity testing option.

IEC61000

P
IECSoft v2_6-U

Equlpment Under | Harmonics
Test Detalls

Source Selection

Connect to AC Source

Other @ AC source
Connectlon Settings
Interface LAN =
IP Address 192 .168. 0 . 117
<< Back ] [ Test Connectlon ] [ Save as Default ] Icannet:t & Setup]

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

nterface s

etti

ngs

@onndct & Seim
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The Test Overview dialog is displayed with default information:

Cl i ¢ k Canfigur fieo to display the Add / Edit Configuration

dialog box.

IECSoft v2 6-U  LAN,N4A03,91)-11932,1.22

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Test Overview

Test Sequence Settings

Sequence Details
Number of Configurations:

Configurations

< Configuration:1/1

1
Sequence Class: 2 Nominal Voltage (UT): 230.00 V
Class test sequences: 4 Frequency: 50.00 Hz
Total test sequences: 4
EUT Details:
Test Details: EUT Type: N/A
Voltage Dips Input port tested: N/A
0.00% during 0.5 cycles Operation mode: N/A
0.00% during 1.0 cycles Connection: N/A
70.00% during 25.0 cycles Cables: N/A
Voltage Interruptions Peripherals: N/A
0.00% during 250.0 cycles Test Setup Notes:
General Notes:
Start testing ] [ Configure ] [ Clear ] [ Close
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g IECSoftv2 6-U  LAN,N4A03,91)-11932,1.22 =) =

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Add/Edit Configuration

Prev Configuration: 1 /1 L Add J
Configure details
Nominal Voltage (UT): 230.00(v Frequency: 50 Hz v
EUT Details
Sequence Class: Class 1 @ Class 2 Class 3

Sequence 1 Add Edit Remaove
EUT Type: N/A EUT input port tested:
EUT operation mode:  |N/A Connections: N/A
Cables: N/A Peripherals: N/A
Test Setup Notes: General Notes:
Save and Return Remove

Test configurations can be added, edited or deleted.

The software displays the 3 types of Test configuration defined
in IEC61000 -4-11. These are Class 1, Class 2 and Class 3.

Class 1 allows the user to create a sequence of up to 9
individual Voltage Dip, Interrupt ion and variation tests. The
test level and duration needs to be entered. This is described in

more detail later in this document.

Class 2 and Class 3 each contain a predetermined set of Dip
and interrupt tests. The tests included for each Class are
defined in IEC61000 -4-11. They are displayed in the Test
Overview dialog which is described in more detail later in this
document.

Voltage variations are detailed in table 3 in the Standa rd.

These tests are optional and are therefore only selectable when
performing a Class 1 test.
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Any number of configurations can be added including more

than 1 example of each Class. Each configuration can have a
separate Nominal Voltage and Frequency. Tes t setup details
and Notes can be added but these will be common to all
configurations.

To create a Class 2 or Class 3 configuration select the Class

type under EUT Details. Enter the Nominal Voltage and

Frequency and enter or update any of the test detalil s if
required. @ddioc ki nont hfe t op ri ght hand
dialog box to save the current configuration, and add and

display the next configuration.

The configuration details near the top of the dialog box will be
updated.

To create a Sequence configuration select Class 1 under EUT
detai |l s, ThenAddcol i chkdeorn EHIUT detail s.
Custom Sequence window opens:

Create Sequence
Custom Sequence
Custom Sequence Name:
Test Type Test Level Duration in Cycles Pause after drop
[50Hz/60Hz] in Cycles
Add
cancel
Enter a name for sequence. ClickAdda n
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Create Sequence

Custom Sequence

Custom Sequence Name:

Test Type Test Level

Dip v 50.00 %

Add

100 / 12.0

Duration in Cycles
[50Hz/60Hz]

V| AutoRatio 0.0

Pause after drop
in Cycles

Remove

[ Cancel ] { save ‘

The first test will be displayed.

Under Test Type select Dip
drop down menu.

Voltage Dips

Interrupt

or variatio n from the

Enter the required test Level. This is the percentage change

t hat t he

v ol t a goewhilsti theltest fisDrunpimg. For

example, with a nominal voltage of 100V and a Test level of

75% is entered, the voltage wo
nominal voltage.

Enter t he durati on

n

uld drop to 75V or 75% of the

cycl es. The

for this number of cycles. A value can be entered individually
for 50Hz and 60Hz tests. Alternatively if the Auto Ratio box is

selected when a va

lue is entered for 50Hz the duration of the

same ratio is automatically calculated and entered for 60Hz. If
a value is entered for 60Hz first then the value for 50Hz will be

calculated and entered into the window.

Page 15
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Voltage Interruptions

The voltage test level for interruptions should be 0%. The
software defaults to this level when interruptions are selected.

Enter the duration in cycles. Refer to Voltage Dips above for full
details on selecting the duration.

Voltage Variations

Enter the test levels . T he preferred settings detailed in table 3
of the Standard are 70% to 100%

Enter the duration in cycles. The preferred duration in table 3 is
25 cycles at 50Hz and 30 cycles at 60Hz. For voltage variations
this is the time for the voltage to increase fro m the lower test

level to the higher test level.

Enter the Apause after drop in cycl es:
that the voltage remains at the low (reduced) test level before

starting to return to the higher test level. The preferred value

stated in table 3 of the Standard is 1 cycle. The software

automatically defaults to 1 cycle when a variation test type is

selected.

Note: Table 3 states that the product committee can define
their own test levels, duration and pause after the abrupt drop
in voltag e. Therefore, the user is able to adjust any of these
settings in the software if required.

Cl i ck Add o fiadd a nother test to the sequence. The test

can be deleted by clicking on fiRemove O .

The maximum number of tests in each sequence is 9. Once thi S
figure S reached Atdhoe aoptt e dDin it riio |
displayed.
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Create Sequence

Test Type

Interrupt
Interrupt
varlation

Variation

Custom Sequence Name:

Test Level

50.00 %
50.00 %
40.00 %

0.00 %

0.00 %
50.00 %
80.00 %
70.00 %

25.00 %

Custom Sequence

Sequence A

Duration in Cycles
[50Hz/60Hz]

100 /
200 /
10.0 /
15.0 /
100 /
100.00 % 10.0 /
100.00 % 200 /

20.0 /

12.0

24.0

12.0

18.0

12.0

12.0

24.0

24.0

1.0

Pause after drop

in Cycles
[Vl AutoRatio 0.0
[V] autoratio 0.0
[V] Auto Ratio 0.0
[V] autoRatio 0.0
[¥] AutoRatio 0.0
[V] auto Ratio 1.0
[Vl autoRratio 1.0
[¥] autoRatio 0.0
V| autoRratio 0.0
[ cancel ] [ Save l

When the required number of tests have been entered click on

fnSave 0O .

This returns the user to the Add / Edit Configuration dialog

which will have been updated to include the new con

selected above.

figurations

IECSoft v2_6-U

Prev

EUT Details

EUT Type:

Cables:

Test Setup N

Sequence Class:

Configure details

Nominal Voltage (UT): 230.00|V

© Class 1 © Class 2

Frequency:

© Class 3

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Add/Edit Configuration

Configuration:1/6

S50 Hz

Seguence A v|[ _Add |[ Edit |[Remove |

N/A

EUT operation mode:  [N/A

N/A

otes:

EUT input port tested: |N/A

Connections:

Peripherals:

General Notes:

/A

N/A

| I

Next

II

Save and Return

Remove
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To enter anot her s e f\ddedn cuen deelri cEU To nd ert
and follow the above procedure to create another sequence.

To include a custom sequence in a Configuration, click on Class
1 under EUT details. Click on the drop dow n menu under Class
1 and select the required sequence.

It is possible to step through the configurations. If you click on

fiPrev 0 button in the top | Addto bhand oaonm
the top right hand corNexto. wiblu change
through t he Configurations using these buttons.

Not e: The AAdd / Next o Adddt ovrhe o h drmge
highest Configuration is being displayed but changes back to
fiNext 0 when any other configuration iIs ¢

| f tRemovédi 0 button is press¢€anfigardtien di s pl
is deleted and the total number of Configurations displayed
near the top of the dialog box is reduced by one.

Once the desired number of Test configurations has been
entered c | iSade and hReturnii 0 button. The |
Overview dialog box a ppears:
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g IECSoftv2 6-U  LAN,N4A03,91)-11932,1.22 = =

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Test Overview

Test Sequence Settings Configurations
Sequence Details < Configuration:1/6 B
Number of Configurations: 5]

Sequence Class: 1(Sequence A) Nominal Voltage (UT): 230.00 V
Class test sequences: 9 Freguency: 50.00 Hz
Total test sequences: 38
EUT Details:
Test Details: EUT Type: N/A
Voltage Dips Input port tested: N/A
50.00% during 10.0 cycles Operation mode: N/A
50.00% during 20.0 cycles Connection: N/A
40.00% during 10.0 cycles Cahles: N/A
70.00% during 20.0 cycles Peripherals: N/A
25.00% during 1.0 cycles Test Setup Notes:
Voltage Interruptions
0.00% during 15.0 cycles
0.00% during 10.0 cycles CoREE i
Voltage Variation
50.0% to 100.0% for 10.0 cycles
80.0% to 100.0% for 20.0 cycles

Starttesting] [ Configure ] | Clear ] { Close

The Test Overview dialog box data on the individual tests to be
performed for each configuration. The configuration displayed
is adjusted using the < > arrow keys in the top right hand
corner of the dialog box.

The test sequence details are di splayed along with the EUT
details and notes entered previously. When a different
Configuration is selected the test details will be updated to
represent the new configuration.

Cl i c¢c k Configurei 0 to return to the previous screen to
update the Test Con figurations.
Cl i c k Clean 0 té display the default setting which will clear

any saved Configurations.

Cli ck Clobse 0 ib close the window and return to the
AfhConnect t o
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Cli ckStamtdesfing 0 t o proceed with the test

Y [ECSoft v2 6-U  LAN,N4A03,91)-11932,1.22 = =
IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Schedule
Class 1
Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz
Prev Config Configuration: 1/ 6 Next Canfig
Voltage Dips
Test Status
50.00% during 10.0 cycles 1 Test Now
50.00% during 20.0 cycles Test Now
40.00% during 10.0 cycles : Test Now.
70.00% during 20.0 cycles
25.00% during 1.0 cycles ] Test Now
Voltage Interruptions
Test Status
0.00% during 15.0 cycles Test Now
0.00% during 10.0 cycles 1 Test Now
Voltage Variation
Test Status
50.00% to 100.00% over 10.0 cycles ] Test Now
80.00% to 100.00% over 20.0 cycles e Test Now
I Run All ] [ Save and Export ] [ Return ]

The S chedule dialog box is displayed. This lists the individual
DIP and Interruption tests to be performed for each test
configuration along with detail of each test.

T h eNet Config 06 & Hiev Config 0 buttons can be used to
select which configuration is displa yed in the dialog box.

The Status is shown for each of the individual tests. PENDING
against a test indicates that that test has not yet been

performed. The status will change to COMPLETE once that test
has been performed.

The tests are executed one at a time by cl i €dsti ng ol
Nowo0 against each test. Once one test
i's started byTecslti cNkoagaigst tlkahtesii The test

can be executed in any order.

Alternatively all tests can be performed one after each other by
clicki ng on RunhAlloA button which is descri
detail later in this document.
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4.3.1 Individual testing:

Clickirnigsthow i opens the Test Sequence

IECSoftv2 6-U  LAN,N4A03,91J-11932,1.22 = =

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Test Sequence

Configuration:1/6 Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz
Event Timing
Pause for s between events 10
Class 1 - Sequence 1/ 9: Dip 50.00% for 10.0 cycles
Start Source Run Sequence Stop Source
AC source  [BFE
Undetermined
evious Save and Return Next |
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.

The selected nominal voltage and frequency are displayed
along with the Configuration number of the test being
performed.

Details of the individual test ar e also displayed. This
information includes the Class type, the DIP / Interrupt
percentage figure and the number of Cycles.

The use r can enter a Vv alatewefeonr EivReanut sseo .
value entered will determine how long the AC source output

remains on fo r before the test starts and after the test is

completed. A default value of 10 seconds applies which is the

minimum period stated in the Standard document
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The APause between Phaseso option

doe

phase testing so is greyed out and ca not be selected in

window.

Clicking on fiStart Source 0 enablesthe fiRun Sequeandt eo

ASt op Sourceo buttons and disabl es

g IECSoftv2 6-U  LAN,N4A03,91)-11932,1.22 = =

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Test Sequence
Configuration:1/6 Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz

Event Timing

[ s

Class 1 - Sequence 1 / 9: Dip 50.00% for 10.0 cycles

art source [ Run Sequence l l Stop Source

AC Source m
AC Source Activated
Waiting for Run Sequence...
The Start Sour ce 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 output of the AC Source will remain - until the
Stop Source button is pressed. It will NOT be switched
off on completion of the test.

The AC Source can be switched off at any time by
clicking on the STOP SOURCE button.

The Test status message also indicate s that the source O utput
iIs On and that the software is waiting to be told to start the
event (test).
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Click on AiRun Sequence

0O t o st st trunning: e

IECSoft v2_ 6-U  LAN,N4A03,91)-11932,1.22

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Configuration: 1/ 6

Nominal Voltage (UT): 230.00 V

Test Sequence

Frequency: 50.00 Hz

Event Timing

Class 1 - Sequence 1/ 9: Dip 50.00% for 10.0 cycles

Start Source Run Sequence Stop Source
acsource G
AC Source Activated
Waiting for next Event
Time until Event 1 starts: 5 s, 491 ms
sult: \Undetermined
Previous Save and Return

To comply with the requirements of the Standard, each Test

(event) must be repeated thr

ee times. This can be seen in the

Test status message which is constantly updated with the

event being performed or

the time until the next event begins.

IECSoft v2 6-U  LAN,N4A03,91J-11932,1.22

Configuration: 1/ 6

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Nominal Voltage (UT): 230.00 V

Test Sequence

Frequency: 50.00 Hz

Event Timing

Start Source

It: |Undeterm

Class 1 - Sequence 1/ 9: Dip 50.00% for 10.0 cycles

Run Sequence

Acsource G

AC Source Activated
Event Complete

Stop Source

ined

Previous

Save and Return
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At the end of the test the status message will confirm that the
event (3 tests) is complete. The status message and warning
Icon will both indicate that the source output is still -

Click on fiStop Source 0 to swit ch OFE the AC Source output.

g IECSoft v2 6-U  LAN,N4A03,91)-11932,1.22 = %

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Test Sequence

Configuration: 1/ 6 Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz
Event Timing
; betvieen . Paust 10
Class 1 - Sequence 1/ 9: Dip 50.00% for 10.0 cycles
Start Source Run Sequence
AC source  [BEE]
AC Source Deactivated
Event Complete
Test Completed
Result: |Undetermined 5
Notes:
Previous Save and Return Next
The AC Source warning lcon now changes to OFF with a green
background to indicate that the Source Output is now off and

the E UT is safe to handle.

The Status message also indicates that the AC Source is now
deactivated alo ng with details of the test.
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The result of the test can be entered along with tests notes.

WY [ECSoft v2.6-U  LANN4A0391)-11932,1.22 [E=REEN)
IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Test Sequence

Configuration:1/6 Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz

Event Timing

Class 1 - Sequence 1/ 9: Dip 50.00% for 10.0 cycles

Start Source Run Sequence Stop Source
AcSource  [BFE

AC Source Deactivated
Event Complete
Test Completed

Result: [Undetermined v]
Notes: Undetermined |
Pass

Fail |
Previous Save and Return Next

The result of the test can be selected from the list of options in
the drop down menu: Pass, Fail or Undetermined. There is also
a space to enter any notesa  bout this particular test.

\

The fANext 0 and fPrevious 0 buttons can be used to step
through the Test Sequences to allow another test to be
selected. The above procedure is then repeated to perform
another test.

The buttons also allow the status of each Tes t Sequence to be
confimed.

The user can return to the Schedule window at any time by
clicki Pave andhRefurn 0 .
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When each test is completed the Status in the Schedule dialog

box changes to Complete. The

fi €st Now 0 button is changed to

fiReview 0 and a n extra fiRetest 0 button appears.

IECSoftv2 6-U  LAN,N4A03,91)-11932,1.22

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Nominal Voltage (UT): 230.00 V

Schedule

Class 1

Frequency: 50.00 Hz

Prev Config Configuration:1/6
Voltage Dips
Test Status
50.00% during 10.0 cycles ) Retest
50.00% during 20.0 cycles
40.00% during 10.0 cycles Review |
70.00% during 20.0 cycles
25.00% during 1.0 cycles
Voltage Interruptions
Test
0.00% during 15.0 cycles
0.00% during 10.0 cycles
Voltage Variation
Test Status
50.00% to 100.00% over 10.0 cycles Complete
80.00°% to 100.00% over 20.0 cycles Complete
Run All Save and Export ] l Return ‘
. . . N ~ -
ClickirmRRgviewno idi spl ays the Test

Sequenc

fRevi ewo

t hat test CRefest o will ghangenthe fBtatus for that
test back to APendingo. The
a ATest Nowo baanbe ased towbpeat the test.
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IECSoft v2_6-U  LAN,N4A03,91J-11932,1.22 ‘ = ZZ
IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Schedule
Class 1
Nominal Voltage (UT): 230.00 V Freguency: 50.00 Hz
Prev Config Configuration:1/6 Next Config

Voltage Dips
Test Status
50.00% during 10.0 cycles Pending
50.00% during 20.0 cycles Complete
40.00% during 10.0 cycles Complete
70.00% during 20.0 cycles Complete
25.00% during 1.0 cycles Complete Review Retest
Voltage Interruptions
Test Status
0.00% during 15.0 cycles Complete
0.00% during 10.0 cycles Complete
Voltage Variation
Test Status
50.00% to 100.00% over 10.0 cycles Complete
80.00% to 100.00% over 20.0 cycles Complete
Run All ] [ Save and Export ] [ Return ]

The test can be re peated by cli cking onthe fReturn

the bottom of the Schedule dialog box.

0 button at

A message will appear

reminding you that continuing will delete all save tests. Clicking

fYes O
box.

t o cont i nmueyouwoithelTestr Gverview dialog
IECSoft v2 6-U  LAN,N4A0391-11932,1.22 L= =
IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Schedule
Class 1
Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz
Prev Config Configuration: 1/ 6
Clear results [ = |

Voltage Dips
Test "A' | Returning to the Overview screen will clear any results
50.00% during 1 '@ Would you like to return to Overview? Now

50.00% during 2 view
40.00'1-5, dur'ing 1 Ve (iew
70.00% during 2 \iew Retest
25.00% during 1.0 cycles Complete Review Retest
Voltage Interruptions
Test Status
0.00% during 15.0 cycles Complete
0.00% during 10.0 cycles Complete
Voltage Variation
Test Status
50.00% to 100.00% over 10.0 cycles Complete Review
B80.00% to 100.00% over 20.0 cycles Complete
Run All ] [ Save and Export l [ Return ]
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4.3.2 Continuous ARun All 0 test
IECSoﬁv2_6~U LAN,N4A03,91J-11932,1.22 = % |
IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Schedule
Class 1
Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz
Prev Config Configuration:1/6

Voltage Dips
Test
50.00% during 10.0 cycles
50.00% during 20.0 cycles
40.00% during 10.0 cycles
70.00% during 20.0 cycles
25.00% during 1.0 cycles
Voltage Interruptions
Test Status
0.00% during 15.0 cycles Pending...
0.00% during 10.0 cycles Pen
Voltage Variation
Test Status
50.00% to 100.00% over 10.0 cycles Pending...
80.00% to 100.00% over 20.0 cycles Pending
Run All ] [ Save and Export ] [ Return ]
On the Schedule screen click on ARUNAIl 6. Thi s wi

Run all Scheduled Tests settings window:

»
Run All Settings

Autorun Settings

[¥] sequence change configuratl

Keyboard Controls:

Press TAB to edit the notes

Run All Scheduled Tests

Pause Between Events: 10 s

= 5 10 |s

Pause Between Tests: 5 s
sounds

[¥] Event start [¥] Event End [¥] Test End

on Change

P =PASS F = FAIL U=UNDETERMINED

Pressthe ENTER to go to the next Conflg, and ESC to end autorun

WARNING: Source will be active throughout all tests

Begin ] [ cancel
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AUTO RUN SETTINGS

The wuser can enter a val uBv dmtrs oi. PaTulse
value entered will determine how long the AC source output

remains on for before the test starts and after the test is

completed. A default value of 10 seconds applies.

The fAiPause between Phaseso option doe
phasetesti ng so iIis greyed out and canodot be
window.

The APause Between Testso option mear
adjust the delay period between a test finishing and the next
one starting.

SOUNDS

It is possible to set sounds that will be trigger ed when Events
and Tests start or finish. Each option selected will have a
different sound to the others selected.

KEYPAD CONTROLS and MESSAGES

Details of the keypad control features are displayed along with
messages.

NOTE:

The message warns the user t hat the AC Source Output
will remain ON for the full duration of the Auto Run tests

and will remain ON after the tests are completed until
switched off by the user.

ClickBegmofito Run All tests.

The software will now run through all of the tests fo r each
sequence for the selected configuration.
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The Test Sequence screen is displayed
step through all of the tests included in each of the Sequences.
All tests will be repeated 3 times as per the requirements.

IECSoft v2 6-U  LAN,N4A03,91)-11932,1.22 =

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Test Sequence

Configuration:1/6 Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz

Event Timing

Class 1 - Sequence 1/ 9: Dip 50.00% for 10.0 cycles

Start Source Stop Source
acsource [

AC Source Activated
Waiting for next Event
Time until Event 1 starts: 4 s, 868 ms

sult: |Undetermined

Previous Save and Return Next

The warning Icon w ill indicate that t he Source Output is
and the E UT powered up.

IECSoft v2_ 6-U  LAN,N4A03,91)-11932,1.22 =) =

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Test Sequence

Configuration:1/6 Nominal Voltage (UT): 230.00 V Freguency: 50.00 Hz

Event Timing

Class 1 - Sequence 1/ 9: Dip 50.00% for 10.0 cycles

Start Source Stop Source
acsource |[EXH

AC Source Activated
Event Complete
Time until sequence changes: 2 s, 603 ms

r

Result: |Undetermined M

Notes:

Previous Save and Return Next
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The test status message will be continuously updated with
details of the Configuration or Sequence being performed.

IECSoftv2 6-U  LAN,N4A03,91J-11932,1.22 =

Configuration: 1/ 6

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Test Sequence

Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz

Event Timing

Notes:

Class 1 - Sequence 3 / 9: Variation 80.00% to 100.00% for 20.0 cycles

Start Source

Stop Source

AC Source

AC Source Activated
Event Complete
The next configuration is 230.0V at 50.0Hz

Result: |Undetermined v]

Previous

Save and Return

Once the test is completed Click on

the Sourc e Output
AEnt ero

AStop Source

0 to switch

Configuration:1/6

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Test Sequence

Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz

Event Timing

Start Sou

Result

Class 1 - Sequence 9 / 9: Variation 80.00% to 100.00% for 20.0 cycles

Irce Run Sequence

: |Undetermined 8
Notes:

Stop Source

AC Source Deactivated
Event Complete
Test Completed

AC Source

Previous

Save and Return
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Click on ASave and Export 0 to return to the SCHEDULE
display.

The results from each test can be reviewed and Re -tested if
required.

To continue t esti ng ¢ NextcIConfgqno Ain t he top
hand corner of the test window. The details of the Next

configuration are then displayed. To run all tests in the
Configurati oRunAllo c&r oml TestkNowiw @A gai nst
any test to run that individu al test.

NOTE:

Always ensure that the AC SOURCE is switched OFF
when testing is complete.
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4.4 Saving / Exporting t est data .

Clickirmgvenand E xdpmaystthe Export window.

IECSoft v2_.6-U  LAN,N4A03,91)-11932,1.22 = 2
IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations
Schedule
Class 1
Nominal Voltage (UT): 230.00 V Frequency: 50.00 Hz
Prev Config Configuration:1/ 6 Next Config
) Export = ,‘
Voltage Dips
Exportto
Test - © Excel _) PDF ) csv ) N4Lvdl
50.00% during 10.0 Retest
50.00% during 20.0 | Settings Retest
40.00% during 10.0 V| Make Excel document read-only? Retest
70.00% during 20.0| ke Location: - Retest
25.00% during 1.0 d Retest
Voltage Interruptid)|
Tast [ settings | [ Eatoutr | [ ok ] [ cancel |
0.00% during 15.0 cycles Comprete Review Retest
0.00% during 10.0 cycles Complete Review Retest
Voltage Variation
Test Status
50.00% to 100.00% over 10.0 cycles Complete Review Retest
80.00% to 100.00% over 20.0 cycles Complete Review Retest
Run All Save and Export Return

For IEC61000 -4-11 mode Excel & PDF report s can be c reated
and theresultscan be exported tad.Mmd4d vywdo ocarddl|l e

Section 6 in this manual provides full details of the IECSoft
software Export function.
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4.4.1 Example Excel Report

Click to add header

07th August 2019 - 11:24:15 Page 1/10

IEC61000-4-11:2004

Voltage Dips, Short Interruptions, Voltage Variations

IECSoftv2_6

Source Details

Source Model N4A03
Source Serial 91J-11932
Source Firmware 1.29

Equipment Under Test
Brand N4L
Model Z100
Serial P1234
Impedance Network 1D IMP0OO1
Rated Voltage 230.000V
Rated Current 5.000A
Rated Frequency 50.000Hz
Rated Power 1.000kwW

Additional Test Details
Operator KAR
Lab Name N4L
Location LAB1
Notes IEC61000-4-11 test.
Signature
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Click to add header

07th August 2019 - 11:24:15

Page 2/10

IECSoftv2 6

IEC61000-4-11: Voltage Dips, Short Interruptions and Voltage Variations

Instrument Details

Source Model N4AQ03
Source Serial 91J-11932
Source Firmware 1.29

Equipment Under Test

Brand N4L
Model Z100
Serial P1234
Equipment Under Test
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
Configuration Settings
Nominal Voltage (UT) 230.000V
Frequency 50.000Hz
Sequence Class 1
Sequence Name Jan 19 seq2
Test Results 1/9
Test Type Dip
Test Level 50%
Duration in cycles 10
Test Notes
Test Results Undetermined
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4.4.2 Example PDF Report

07th August 2019 - 11:24:15 Page 1/9 IECSoft v2_6

IEC61000-4-11:2004
Voltage Dips, Short Interruptions, Voltage Variations

Config 1 Sequence 1

Instrumentation Details

AC Source Newtons4th 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 Cumrent 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 IEC61000-4-11 test.
Test Configuration
Class 1 (Jan 19 seq2)
Nominal Voitage (UT) 230.000V
Frequency 50.000Hz
Test Type Dip
Test Level 50%
Test Duration 10 cycles
Test Notes
Signature
Results Undetermined
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4.5 3-Phase Test Procedure.

g =

Equipment Under
Test Detalls

D

Connect PPA

Standard @ IEC

Test Setup

what type of test would you like to run?

Category

Harmonlcs
IECE1000-4 Flicker

IEC61000-4
Harmonics and Interh Other
frequency Immurivyreses

Voltage DIps. INterT epc (Immunity Testing)

Immunity Tes Ho EMC Immunity Testing) ng
3 Phase EMC [Immunity Testing)

3 Phase HC EMC (Immunity Testing)

D-4-17:
Dwer port Immunity

-4-29:
rruptions and

var wh OC Input

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

J U

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

<< Back

Open th e software and step through the dialog screens. In the
Test Setup dialog click on category and select 3
(Immunity Testing) from the drop down menu.

-Phase EMC

.
IECSoft v2_6-U

=) Pd

| Equipment Under |
Test Details

Connect PPA

L W

Standard @ IEC

Test Setup

what type of test would you like to run?

category

[3 Phase EMC (Immunity Testing) v]

IEC61000-4-11:
3 Phase Voltage Dips, Interruption and
Immunity Testing

IECE1000-4-17:
3 Phase Ripple on DC Input power port
Immunity testing

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

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

IEC61000-4-14:1999+A2:2009
3 Phase voltage Fluctuation
Immunity testing

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

Immunity Testing

Next >>
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Click on the IEC61000 -4-11 3 Phase Voltage Dips, Interruption
and Immunity testing option.

Follow the on screen instructions as per Single Phase testing to
connect to the AC Source.

Note:

A 3-phase AC Source is required to perform these tests. When
attempting to connect to a Single Phase Source in this mode
the following message is displayed.

s 3

Unsupported Test D

’ 3 Phase Voltage Dips, Interruption and Immunity testing cannot be
L' performed on a single phase source

Clicking on AOK 0 will return the user back to the Connect to AC
Source dialog box.

The procedure is the same as for Single Phase tests with the
exception of the following:

- The Dips have to be performed on all phase to phase

options along with phase to neu tral. This results in 18
different tests per DIP test (That is: 3x phl -ph2, 3x ph2
3, 3x ph3 -1, 3x phl -n, 3x ph2 -n and 3x ph3 -n). Further

details can be found in Section 8.2.1 and figure 4b in the
BSEN 61000 -4-11 Standard document.

- Interrupts (and variati ons) are performed simultaneously
on all 3 phases.
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4.6 Example Voltage DIP & Voltage Interruption
Waveforms.

IEC61000 -4-11 refers to specific Voltage Dip and Interruption
tests of defined Voltage level and duration (cycles). This
software controls the output of a N4A AC source to apply these
signals to the EUT. The tests defined in the Standard can be
viewed in the Schedule and Test Sequence dialog windows.

On the following pages are several examples of the AC Source
output during these tests when monitored using an
Oscilloscope.

Class 2 - 230V 50Hz

Voltage Diptest T 0% during 0.5 cycles.

Agilent Technologies THU SEP 10 17:23:45 2015
B 100v/ 5} »:}- 10.202 10.008/ | Trig'd? £ 2.44V

AX = 10.000000000ms

Mode Source X Y Y1 D Y2 Y1 Y2
Manual 2 v 0.0V 317.500V
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Class 2 - 230V 50Hz

Voltage Interruption test I 50% during 3 cycles.

B Agilent Technologies THU SEP 10 17:26:52 2015

g 100v/ @ ] 5 00s 20008/ Trigd? § 248V

AX = 60.000000000ms 1/AX = 16.667Hz
Mode Source X Y X1 ) X2
Manual 2 v 10.1000ms 70.1000ms

Class 3 - 230V 50Hz

Voltage Diptest T 70% during 25 cycles.

Agilent Technologies THU SEP 10 17:42:40 2015
B 100v/ 5} a ¢~ 174.07 100.0%/ Trigd? £ 2.44V

PdvEwEEE RN X1

EXEEE ISR ERE A RANSKER T LS

PR T EE T EY EE YT YV F VU RIE VY B

AX = 500.000000000ms

Mode Source X Y
Manual 2 v




Class 3 - 230V 50Hz

Voltage Interruptiontest T 0% during 250 cycles.

Agilent Technologies THU SEP 10 17:50:26 2015

g wov/ @ 4] < 40002 1.000s/ Trigd? £ 2.44V

AX = 5.000000000000s 1

Mode Source X
Manual 2 v

X1 D X2
12.0000ms 5.01200s
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5 |EC61000 -4-13

Harmonics and Inter - harmonics Low frequency
Immunity tests.

This section explains how to use the IECSoft test software
along with a N4A Source and PPA to perform Harmonic and
Inter -harmonic Low Frequency Immunity Tests to the
requirements defined in IEC61000 -4-13.

5.1 Scope

The object of these tests is to evaluate the functional immunity

of electrical and electronic equipment when subjected to
harmonics and inter -harmonics and mains signalling
frequencies.

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 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 clas sification. 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 -4-13 Standard document.
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5.2 Test Procedure

Open the software and step through the dialog screens. In the
Test Setup dialog click on category and select EMC (Immunity

Testing) from the drop down menu.

Equipment Under | Har
Test Details

Eeomaey L e

Setup AC
Source

Test Setup

what type of test would you like to run?

Standard @ IEC © BSEN ©) other

Category

Harmonics

IEC61000-5,Flicker
1 Phase Harl

3 Phase Harm Other

W

g
HC EMC (Immunity Testing) nt (>16A)
3 Phase EMC (Immunity Testing)
IEC61000-2 3 Phase HC EMC (Immunity Testing)

-3-12:
rmonics

b3z
'rmonlcs

s g 1t (>16A)

<< Back

Multipart Test (1}

The Test Setup screen will then display the various EMC

that can be performed.

Test Details

Equipment Under || aElaElEs

Setup AC Connect PPA
Source

Standard @ IEC

Test Setup

what type of test would you like to run?

Ccategory

[EmE tmmunity Testing) -

IECB1000-4-11:
Voltage DIps. Interruption and
Immunity Testing

IEC61000-4-17:
RIpple on DC Input pover port Immunity
testing

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

IECE1000-4-29:
Voltage DIps, Interruptions and
Varlations on DC Input

IECG1000-4-14:1999+A2:2009
voltage Fluctuation
Immunity testing

IEC61000-4-28:2000+A2:2009
varlation of Power Frequency
Immunity Testing
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Click on the IEC61000 -4-13 Harmonics and Inter -harmonics
Low frequency | mmunity tests option.

P
IECSoft v2_6-U (ElE] = |

New/Load
Test

‘‘‘‘‘

Connect to AC Source
Source Selectlon

Dther @ AC source
Connectlon Settings
Interface LAN o
IP Address 192 .168. 0 .17

[ << Back ] [ Test Connectlon ] [ Save as Default ] [Cannect & Setup]

The Connect to AC Source Dialog is then displayed. Check the
Il nterface settings Gonnegct&3emm ol i ck on

The EUT S etup dialog box is displayed:

B [ECSoft v2.6-U  LAN,N4AO3 91J-119321.21¢ [= R |

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

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

Test Class: ¥ Run in order of Figure 1a and Figure 1b

Tests torun
Flat curve and Overswing Individual Harmonics and Interharmonics

Sweep in Frequencies
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Select the required class
drop down menu.

to be

tested from the

nTest Class ©

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

.

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

EUT Setup
EUT Details
EUT Type: N/A EUT input port tested:
EUT operation made: Connections:
cables: N/A Peripherals:
Test Setup Notes: General Notes:
Test Settings
Nominal Voltage: V  Freguency: @
Test Class: [¥] Run in order of Figure 1a and Figure 1b
Tests to run

Flat curve and Overswi

Sweep in Frequencies

Class 1
Class 2
Class 3
Class X

Individual Harmaonics and Interharmonics

There is also an option to select the order in whi

are performed. Once

in the order shown i

ch the tests

selected the tests can only be performed
n figure 1la and figure 1b of the IEC61000 -

4-13 Standard document. If not selected on this screen, the
tests can be performed in any order.

Click fiNext 0 to continue.

The Test L evel Setting s dialog box for the selected Test Class IS

displayed.
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Test Cl ass 1:

[ECSoftv2.6-U  LANN4A0391)-11932121c = =

Frequency:

16.5Hz to 100.0Hz
100.0Hz to 500.0Hz

500.0Hz to 1000.0Hz

Previous |

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Levels (Section 8.2.1 including Table 7 and 8]

Flat Curve Voltage Ratio: 1.01331 Overswing
Flat Curve Voltage Level: 95.0/%  H3: % HS: %

Sweep in Frequency Levels (Section 8.2.2 including Table 9]

Meister Curve Levels [Section 8.2.4 including Table 11]

Test Level Settings

50Hz Nominal Voltage: 230V
Test Class 1

Test levels as a percentage of Nominal Voltage

Test levels as a percentage of Nominal Voltage

2.000| % 1000.0Hzto 1500.0Hz 2.000| %
5.000/ % 1500.0Hzto 2000.0Hz 2.000| %

o
o
o

!
=
=
x>

N/A N/A
Next

The Test level Settings di

alog box includes details of the tests

to be performed along with the test levels and limits to be
applied during the test. This information is determined using

the information in the IEC61000 -4-13 Standard document.
References to the Document Section number and Table
numbers are included in this dialog box to aid the clarification

of the Values displayed in

the dialog box.

With the exception of Class X,

changed by the user.

If a test does not apply

be Agreyed outo with the | imits

test will not be performed.

Please refer to IEC61000

to a particular class then that test will

-4-13 for confirmation of which tests

apply to each class and for details of test levels a nd limits.

The screenshot above gives details of the applicable tests and
test limits etc for Test Class 1.
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Details of the other classes are:

Test Class 2

Test Class 3:

IECSoft v2 6-U  LAN,N4A03,91J-119321.21c =) P4

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Test Level Settings
Frequency: 50Hz Nominal Voltage: 230V

Test Class 2
Harmonic Combination Levels [Section 8.2.1 including Table 7 and 8]

Flat Curve Voltage Ratio: Overswing

Test levels as a percentage of Nominal Voltage

o
w
~N
(a]

Flat Curve Voltage Level: % H3: % HS: %
Sweep in Frequency Levels [Section 8.2.2 including Table 9]
Test levels as a percentage of Nominal Yoltage
16.5Hz to 100.0Hz N/A| % 1000.0Hzto 1500.0Hz
100.0Hz to 500.0Hz N/A| % 1500.0Hz to 2000.0Hz N/A| 7
500.0Hz to 1000.0Hz N/A| 7

Meister Curve Levels (Section 8.2.4 including Table 11)

Test levels as a percentage of Nominal Voltage

% 500.0Hzto 1000.0Hz 4500.000| /f %

100.0Hz to 500.0Hz 9.000| % 1000.0Hzto 2000.0Hz 4500.000| /f %

16.5Hz t0 100.0Hz

!!

@Y [ECSoft v2_6-U  LAN,N4A03,91)-11932,1.21c = B 8

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Test Level Settings
Frequency: 50Hz Nominal Voltage: 230V
Test Class 3
Harmonic Combination Levels [Section 8.2.1 including Table 7 and 8]

Flat Curve Voltage Ratio: 111170 Overswing

Test levels as a percentage of Nominal Voltage

Flat Curve Voltage Level: 80.0)%  H3: % HS: %

!

Sweep in Frequency Levels [Section 8.2.2 including Table 9]
Test levels as a percentage of Nominal Voltage

16.5Hz to 100.0Hz 4.500| % 1000.0Hzto 1500.0Hz 6.000] %

100.0Hz to 500.0Hz 14.000| % 1500.0Hzto 2000.0Hz 4.000| %

500.0Hz to 1000.0Hz 9.000| %

Meister Curve Levels [Section 8.2.4 including Table 11]
Test levels as a percentage of Nominal Voltage

16.5Hz to 100.0Hz N/A| % 500.0Hzto 1000.0Hz N/A| /T %

100.0Hz to 500.0Hz N/A| % 1000.0Hzto 2000.0Hz N/A| /T %
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Class X:

This is an example only. For Class X the tests and limits can be
sele cted by the user. Please refer to Section 2.3 for full details
of the Class X setup procedure.

®Y [ECSoft v2.6-U  LAN,N4A0391)-119321.21c (= % |

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Test Level Settings
Freguency: 50Hz Nominal Voltage: 230V
Test Class X
Harmonic Combination Levels [Section 8.2.1 including Table 7 and 8)

Flat Curve Voltage Ratio: 1.0379 Overswing

Test levels as a percentage of Nominal Voltage

Flat Curve Voltage Level: % H3: % H5: %

Sweep in Frequency Levels [Section 8.2.2 including Table 9]

n

Test levels as a percentage of Nominal Voltage

16.5Hz to 100.0Hz = 3.000| % 1000.0Hzto 1500.0Hz ¥ 2.000| %

100.0Hzto 500.0Hz ¥ 9.000| % 1500.0Hzto 2000.0Hz ¥ § %

n
o
o
o

500.0Hzto 1000.0Hz ¥ 4.500| %

Meister Curve Levels [Section 8.2.4 including Table 11]

Test levels as a percentage of No!

16.5Hz to 100.0Hz N/A| % 500.0Hzto

z| (=
| B

1000.0Hz

100.0Hz to 500.0Hz N/A| % 1000.0Hzto 2000.0Hz

Click fiNext o to display t he Harmonic Levels dialog box .

Test Class 1

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

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Levels
Freguency: 50Hz Nominal Voltage: 230V

Test Class 1
Harmonics and Interharmonics (Section 8.2.3])

Frequencies between harmonic Frequencies (Table 4a, 4b and 10]
Test levels as a percentage of Nominal Voltage

16.0Hz to 100.0Hz N/A|% 750.0Hzto10000Hz [ N/AJ%
100.0Hz to 500.0Hz N/Al% 1000.0Hzto2000.0Hz | N/Al%

500.0Hzto 750.0Hz N/j

I

*

Harmonics Test Levels (Table 1, 2 and 3]
Test levels as a percentage of Nominal Voltage

H5 Hes % H3 % He %
H7 Hes [ 1so0% H9  [=2000/% H4 [ 1500/ %
HTI H a1 1500/% HIS . HB %
H13 H35 1500/%  Hel . HB '
H17 Ha7 % He7 N/Al%  HIO A
H1g Haz [ N/AJ%  EvenH TRl
H23 H39 g B
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Test Class 2

Y [ECSoftv2 6-U  LAN,N4A03,91)-11932,1.21¢ l= x|

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Levels

Frequency: 50Hz Nominal Voltage: 230V

Test Class 2
Harmonics and Interharmonics (Section 8.2.3]

Frequencies between harmonic Frequencies [Table 4a, 4b and 10]
Test levels as a percentage of Nominal Voltage

16.0Hz to 100.0Hz % 750.0Hzto 1000.0Hz %

100.0Hz to 500.0Hz N/A| % 1000.0Hz to 2000.0Hz N/A| %

500.0Hz to 750.0Hz %

Harmonics Test Levels (Table 1, 2 and 3)
Test levels as a percentage of Nominal Voltage

H5

H25 H2

H7 H29 H4
H1 H 31 HB
H13 H 35 H8
H17 H 37 H10
H19 Even H

12-40
HZ23

Test Class 3

% [ECSoftv2_6-U  LAN,N4A03,91)-11932,1.21c = % |

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests
Harmonic Levels

Freqguency: 50Hz Nominal Voltage: 230V

Test Class 3
Harmonics and Interharmonics (Section 8.2.3])

Frequencies between harmonic Frequencies (Table 4a, 4b and 10]
Test levels as a percentage of Nominal Voltage

16.0Hz t0 100.0Hz 4.000 % 750.0Hzto 1000.0Hz %
100.0Hz to 500.0Hz 9.000] % 1000.0Hzto 2000.0Hz %

500.0Hz to 750.0Hz %

Harmonics Test Levels [(Table 1, 2 and 3]
Test levels as a percentage of Nominal Voltage

HS Hes [ 6000j% H3 He

H7 Heg . Hg H4

H1I H31 . H15  [3000)% HE

H13 H35 Helr [ 2o000% He

H17 H37 Hez [ 2000% HIO
H1g Haz [ 2000/% EvenH
He3

12-40

Details of the Class X setup are explained in sectio n 2.3.
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Click fiNext oto display the Test Schedule dialog box

The following are examples for Test Class 1.

Example 1
IECSoft v2_6-U  LAN,N4A03,91)-11932,1.21c =

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests
Schedule

Frequency: 50Hz Nominal Voltage: 230V
Test Class 1

Test Status

Harmaonic Combination Pending...

Sweep in Frequencies ending Test Now

Individual Harmaonics endir Test Now

un Not Required Test Now

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

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Schedule
Frequency: 50Hz Nominal Voltage: 230V
Test Class 1
Test Status
Harmonic Combination Pending
Sweep in Frequencies Pending...
Individual Harmonics Pending
Me L L Test Now
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Details of the tests that can be performed along with the status
of each test are displayed

Example 1 aboveisforTe st Class 1 with ARun i n ¢
la and Figure 1bo selected in the EUT
the Harmonic Combination test can be performed. Once this

test is completed the Sweep in Frequencies test will become

available. Once that test is complete d the Individual Harmonics

test will become available.

I n Example 2 ARun in order of figure
selected so the applicable Class 1 tests can be performed in
any order.

The tests are executed one at a ti me |
against each test. Once one test is complete another test is
started by clicking on ATest Nowo agai

The Status is shown for each of the individual tests. PENDING
against a test indicates that that test has not yet been
performed. The statu s will change to COMPLETE once that test
has been performed.

| f a test 'S not applicable to that T
out o and the test candét be perfor med.

The following are examples of the ot he
in order of figure 1a and Figure 1bo selected in t
dialog box.
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Test Class 2

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

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Schedule

Frequency: 50Hz Nominal Voltage: 230V
Test Class 2
Test Status
Harmonic Combination
Sweep in Frequencies Not Required Test Now
Individual Harmonics Not Required Test Now
Meister Curve Pending.. Test Now

Test Class 3

gIECSoﬂ v2_6-U LAN,N4A0391)-11932121c =

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Schedule
Frequency: 50Hz Nominal Voltage: 230V
Test Class 3
Test Status
Harmonic Combination
Sweep in Frequencies Test Now
Individual Harmonics Test Now
Meister Curve Mot Required Test Now
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Class X

This is an example. The tests to be performed can be selected
by the user. Please refer to section 2.3.

WY ECSoft v2.6-U  LAN,N4A03,91)-11932,121c = = J

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Schedule
Frequency: 50Hz Nominal Voltage: 230V
Test Class X
Test Status
Harmonic Comhination P g Test Now
Sweep in Frequencies Pending
Individual Harmonics Pending Test Now
Meister Curve f g _Test Now |

Cancelling the test

Selecting to cancel the test will return the user to the Harmonic
Levels screen. A message is displayed to remind the user that
any data from tests already performed will be lost.

@Y [ECSoft v2 6-U  LAN,NA4A03,91)-11932,1.21c = =

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Schedule
Frequency: 50Hz Nominal Voltage: 230V
Test Class 1
Test Status
Harmonic Comhination Pending _ Test Now
Sweep in Frequencies Pendir Test Now
Individual Harmonics Per J Test Now
Test Now

Clear results

@R Retum |gtosetupwilclearanyresults
| Would you like to return to

Cancel Export
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5.2.1 Harmonic  Combination testing

Click Test N ow against Harmonic Combination in the Schedule
dialog box.

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

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Testing
Freqguency: 50Hz Nominal Voltage: 230V
Test Class 1

Harmonic Combination Testing

Start Source Source Status: - Stop Source
AC Source Ready
Begin Flat Curve Test Begin Overswing Test

Save and Return \

The selected test is displayed along the top of the test window.
Below this can be found the Test Class, Frequency and Nominal
Voltage .

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

shaded green so that the User will know that the S ource output
Is not enabled and the EUT does not have power applied.
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Click on fiStart Source 0 to continue testing

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

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Testing

Frequency: 50Hz Nominal Voltage: 230V
Test Class 1
Harmonic Combination Testing
SEart SaUrEE source status: [EI [W]
AC Source Activated
Begin Flat Curve Test Begin Overswing Test
Ready

The Start Sour ce button S now
selected. The Source Status now displays - indicating that
the Source Out put 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 continue the u ser will have
to click on Start Source and begin the test again from

the start.
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Click on fiBegin Flat Curve Test 0 to continue

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

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Testing

Frequency: 50Hz Nominal Voltage: 230V
Test Class 1
Harmonic Combination Testing

Start Source source Status: [EI) Stop Source

Begin Flat Curve Test Begin Overswing Test
Test Begun Flat Curve time remaining:
Flat Curve Running... 1m.54s
Save and Return

The test now starts running with detailing displayed of the
remaining time until this part of the test is completed.

On comp letion of the Flat C urve Test the test window prepares
to perform the Overswing Test.

IECSoft v2 6-U  LAN,N4A0391J-11932,1.21c = =

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Testing

Frequency: 50Hz Nominal Voltage: 230V
Test Class 1

Harmonic Combination Testing

Start Source Source Status: m Stop Source

Begin Flat Curve Test Begin Overswing Test
Test Begun Overswing available in:
Flat Curve Finished 6s

Flat Curve Testing Complete

Save and Return
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On completion of the setup process the Overswing test
becomes available in the test window.

IECSoﬂvZ_G-U LAN,N4A03,91)-11932,1.21c l=(E] =

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Testing

Freguency: 50Hz Nominal Voltage: 230V
Test Class 1

Harmonic Combination Testing

Start Source Source Status: m Stop Source
Begin Overswing Test

Test Begun Ready

Begin Flat

Flat Curve Finished

Flat Curve Testing Complete

Save and Return
Click on fiBegin Overswing Test 0 when ready to continue
lECSofth_G-U LAN,N4A03,91J-11932,1.21¢c l= L ®

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Testing

Frequency: 50Hz Nominal Voltage: 230V
Test Class 1

Harmonic Combination Testing

Start Soufca Source Status: m Stop Source

Begin Flat Curve Test Begin Overswing Test
Test Begun Overswing time remaining: Test Begun
Flat Curve Finished 1m.54s Overswing Running...

Flat Curve Testing Complete

Save and Return
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The Overswing t est now starts running. The time until the test
Is completed is displayed in the test window.

The test window confirms when the test is completed. There is
also a warning message to indicate that the Source output
still - and needs to be switched off.

IECSoftv2_6-U  LAN,N4A03,91J-11932,1.21c = xR

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Testing

Freguency: 50Hz Nominal Voltage: 230V
Test Class 1
Harmonic Combination Testing
Start Source source status: [EI) Stop Source
AC Source waiting to be Deactivated
Begin Flat Curve Test Begin Overswing Test
Test Begun Test Begun
Flat Curve Finished Overswing Finished
Flat Curve Testing Complete Overswing Testing Complete
Save and Return
. ~ < .
Click on fiStop Source 0 to switch the Source output OFF.
IECSoft v2_6-U  LAN,N4A03,91J-11932,1.21c =1 =

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Harmonic Combination Testing

Frequency: 50Hz Nominal Voltage: 230V
Test Class 1

Harmonic Combination Testing
Start Source Source Status: - Stop Source

AC Source Deactivated

Begin Flat Curve Test Begin Overswing Test
Test Begun Test Begun
Flat Curve Finished Overswing Finished
Flat Curve Testing Complete Overswing Testing Complete
Result: |Undetermined v
Notes:

Save and Return
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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

The results of the test can be entere d using the options in the
RESULT drop down menu. The re is also the option to add any
notes.

IECSoft v2.6-U  LAN,N4A03,91J-11932,1.21c [E=NEE=)
.
IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests
Harmonic Combination Testing

Freguency: 50Hz Nominal Voltage: 230V
Test Class 1

Harmonic Combination Testing
Start Source Source Status: - Stop Source

AC Source Deactivated

Begin Flat Curve Test Begin Overswing Test
Test Begun Test Begun
Flat Curve Finished Overswing Finished
Flat Curve Testing Complete Overswing Testing Complete
|

Result: [undetermined ']
. Undetermined |
| NoteS
Fail |

Save and Return

Click on nASave and Return 0 to continue
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The updated Schedule dialog box is displayed.

Y IECSoft v2.6-U  LAN,N4A03,91)-11932,1.21¢ = =
IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests
Schedule
Freguency: 50Hz Nominal Voltage: 230V
Test Class 1
Test Status
Harmonic Comhination Pass [ Review || Reset
Sweep in Frequencies F Test Now
Individual Harmonics | Test Now
Test Now

When each test is completed the Status in the Schedule dialog
box changes to Complete. The ATest Dbuttonm & changed to
fiReview 0 and an extra Retest button appears.

Clicking on fAReviewo displays the TesH
t hat test. Clicking on ARetesto wildl
test back to Pending. T he AReviewo button wil/l be

nTest Nowo button which can be used to

Testing can conti nuceTesbNow col i a&dkji anage notn t
another test.
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52.2 Sweep in Frequencies Testing

Click on fTest Now 0 against Sweep in Frequencies i n the
Schedule dialog box.

Y [ECSoft v2_6-U  LAN,N4A03,91J-11932,1.21¢ = =

IEC61000-4-13: Harmonics and Interharmonics Low Frequency Immunity Tests

Sweep in Frequency Testing

Frequency: 50Hz Nominal Voltage: 230V
Test Class 1
Sweep in Frequency Testing
Source Status: [BFE] 8tab Source
AC Source Ready
Begin SIF test Pause
Save and Return

Click on fAStart Source 0 to continue testing:

The Source Status is now updated to indicate the Output is -
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