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ABOUT THIS MANUAL

IECSoft is a self contained executable software program for use
with the N4L PPAS55xx series power analyzers. The Software
can be used to perform IEC compliant single and 3-phase
Flicker, Harmonic and EMC Immunity tests.

The following IEC Standards are included in the software:

IEC61000-3-2:2014 -
- Harmonics < 16A

IEC61000-3-3:2013 -
- Flicker < 16A

IEC61000-3-11:2001 -
- Flicker = 16A and < 75A

IEC61000-3-12:2011 -
- Harmonics > 16A and < 75A

IEC61000-4-11:2004 -
- Voltage dips, short interruptions & voltage variations

IEC61000-4-13:2002 + A1:2009 -
- Harmonic & Interharmonics low frequency immunity tests.

IEC61000-4-14:1999 + A2:2009 -
- Voltage fluctuation Immunity testing < 16A.

IEC61000-4-17:1999 + A2:2009 -
- Ripple on DC input power port immunity testing.

IEC61000-4-28:2000 + A2:2009 -
- Variation of Power frequency immunity testing < 16A.

IEC61000-4-29:2001 -
- DC input Voltage dips, interruptions & voltage variations.

IEC61000-4-34:2007 + A1:2009 -
- Voltage dips, interruptions and voltage variations = 16A.
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Refer to section 2.4.7 and section 7 for further details on the
following updated standards.

IEC61000-3-2:2018 - Harmonics < 16A

IEC61000-3-3:2017 - Flicker < 16A
IEC61000-3-11:2017 - Flicker = 16A and < 75A

The IECSoft User manual is split into 3 volumes due to the
variety of tests available using the software:

Volume 1

IEC61000-3-2 and IEC61000-3-12 - Harmonic testing.
IEC61000-3-3 and IEC61000-3-11 - Flicker testing.

Tests can also be performed to the equivalent BSEN and JIS
(Japanese Industrial Standard) versions of these Standards.

Volume 2

IEC61000-4-11 and IEC61000-4-13 Immunity testing.
PST Simulation testing.

Volume 3

IEC61000-4-14, IEC61000-4-17, IEC61000-4-28,
IEC61000-4-29 and IEC61000-4-34 Immunity tests.

Accordingly, the manual first describes the general features
and specification of the software as a whole; and then
describes the individual functions in detail.

Each function is described in turn, in its own chapter, with
details of the principles on which it is based, how to use it, the
options available, display options etc.

Revision: 1.07

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.

30" August 2019
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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 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, PDF, .CSV and .N4LIEC
files is supported by IECSoft.

IECSoft version v2.6 and PPA55xx Firmware version v2_179
were used to compile this 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 Processor

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, 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 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 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 functionality using version v2.6 of IECSoft Software the
following firmware releases are recommended.

PPAS55xx Firmware version v2.179 or later

N4A AC Source Firmware version v1.29 or later

These provide enhanced frequency detection and noise
immunity. Harmonic measurement resolution and stability is

improved particularly when monitoring very small Harmonic
levels.
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2.4 Important Information.

Please read this section before attempting any tests, the
information is essential for the correct selection of
instrument settings and test settings etc.

2.4.1 Instrument Warm Up Procedure.

The instrument warm up time for the PPA55x1 is 1 hour.

Having allowed the instrument to warm up for 1 hour it must
be power cycled. The full warm up procedure is as follows:

1. Initial turn on.

2. Allow to warm up for at least 1 hour.
3. Power off.

4. Wait for 1 minute.

5. Turn on again.

The instrument will then be ready to use.

2.4.2 Impedance Network Switch Setting.

Before running any test check that the three way switch
(Harmonics / OFF / Flicker) on the front of the Impedance
Network is set to the correct position for the test being
performed.
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2.4.3 PPA Current and Voltage Range Selection.

When running tests it is extremely important to have the
correct current and voltage ranges selected on the PPA.

It is a requirement of the IEC Standards that Auto-Ranging is
not used on the instrument during these tests. The IECSoft
Software therefore sets the PPA to Manual Ranging with a
default current range of 100A and a voltage range of 1kV.

The current range is fixed at 100A in flicker mode. However, in
harmonics mode should the default current range be unsuitable
for the test, the user can select the correct range using the
Manual current selection option on the Test Setup screen. This
is described in more detail in section 5.1.3 of this manual.

For Flicker and Harmonics testing, the voltage range is
automatically selected in the Software when using a N4L AC
Source. When using other types of source the user will need to
manually select the correct range using the range options in
the “Connect to AC Source” dialog box. This is described in
more detail in sections 4.3.2 & 5.5.2 of this manual.
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2.4.4 How to select the correct Current Range.

If the current is unknown it can be checked using the following
method:

Connect up the test equipment and Device under Test (DUT)
ready to perform the tests. The Impedance Network switch
should be set to the Harmonic position.

The user can select "Range up only” on the instrument. The
PPA will automatically select the range required to prevent
clipping during an IEC61000 test. This check should be carried
out prior to the IEC61000 tests.

The range confirmed in the above test should then be entered
in the Test Setup dialog when performing the IEC61000 tests.

2.4.5 Connecting to AC Sources

The software was primarily developed for use with the N4L
Range of AC Sources. When connected to a N4L AC Source the
software can automatically control the switching ON and OFF of
the Source Output when required whilst running any of the test
options.

There is also an option in the “Connect to AC Source” setup
window to connect to “Other” types of AC Source. This allows
other types of AC Source to be used providing they are
compliant with the requirements of the appropriate Standards.

However, it is not possible for the software to control the
switching ON or OFF of the Output of other types of AC Source.
When selecting the option to use other types of AC Source, the
software will display additional messages advising the user
when to manually switch on or off the output of the AC Source.
Always read these messages carefully and follow the
instructions precisely to ensure that the Source Output is
switched on and off at the correct time. This will prevent
avoidable test failures that can occur if the AC Source output is
not switched on or off at the correct time.
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2.4.6 Connecting to the PPA

The PPA5511 (single phase) and PPA5531 (3-phase) are IEC
specific models of the PPA55xx series of instruments. IECSoft
testing can also be performed with a PP5510, PPA5520 or
PPA5530. The PPA5512 and PPA5532 can't be used for IECSoft
testing.

When performing Harmonics or Flicker testing the Software will
connect to the PPA. The PPA display will be locked whilst the
test is running with a message displayed on the PPA screen.

PPA Display during a Harmonics Test:

USE IECSoft PC SOFTLUARE

PPA Display during a Flicker Test:

USE IECSoft FC SOFTLWARE
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2.4.7 New Releases of IEC Standards

The IECSoft software uses the latest fully released versions of
each IEC Standard.

Periodically The IEC Standards committee will issue updated
versions of a Standard.

The foreword of each updated Standard includes the following
statement:

The committee has decided that the contents of this publication
will remain unchanged until the stability date indicated on the
IEC web site under http://webstore.iec.ch in the data related to
the specific publication. At this date, the publication will be

Reconfirmed,

Withdrawn,

Replaced by a revised edition, or
Amended.

Therefore, the present version of the Standard remains in force
and should continue to be used UNTIL the stability date stated
on the website is reached.

However, the software includes a test option “Standards
awaiting Stability Date. This test option allows the user to test
a product to the PROPOSED requirements of the updated
Standard.

At the time of release of this version of IECSoft the following
proposed versions of standards have been included:

IEC61000-3-2:2018
IEC61000-3-3:2017
IEC61000-3-11:2017

Please refer to section 7 for further details.
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3 Initial Configuration.

3.1 IEC Soft Welcome Dialog.

Double click on the IECSoft executable (or shortcut) on the PC
to start the software. The start-up screen will be displayed as
follows:

7~ | R

IECSoft v2_6 = XS
Source =

\ =
New/Load Equipment Under | 4
Test Detalls y
[
- 2 7. ‘
s R =
J J

J1t

Setup AC Connect PPA '

0o Welcome to Newtons4th |IECSoft g

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

By using a new conflguration? By loading a saved configuration?

Q New Conflguration ‘ ‘.b Load conflguration

or. would you like to LOAD a previous test?

‘ ‘.\; Load Test Data |

—

This section will explain how to use the software using a new
configuration. Section 6.7 in this manual explains how to recall
and use saved configuration and test result files. This includes
details of the “drag n drop” option to initialise the IECSoft
software.

Select "New Configuration”
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3.2 Equipment under Test Dialog.

The following window will now be displayed.

IECSoft v2_6

New/Load
Test

Equipment Under

Test Details

Equipment Under Test

Equipment Detalls Test Detalls =
Brand: N/A Lab Name: N/A
Model: N/A Location: N/A
serlal: NfA Operator: N;’A
Rated voltage (V): N’,.A Notes: chars left: 249
Rated Current [A): N/A i
Rated Freq. [(Hz): N/A
Rated Power [W): N/A
Impedance I1D: M;’A

Next >>

<< Back

When the above window is first displayed all details are shown
as N/A.

The user has the choice to leave all or some of the details as
N/A or to enter their choice of details. There is also the facility
to enter any extra comments in the notes section.

The information entered here will be displayed in the final
report. These details can be updated on completion of testing
before the final excel report is created.

Click "“Next” when ready to proceed.
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3.3 Test Setup Dialog.

r T ™

@Y IECSoft v2_6 (= |E] X

New/Load Equipment Under

Setup AC | Connect
Test Test Details Source m

Test Setup

what type of test would you like to run?

standard @ IEC ) BSEN ) other
Category [Harmonlcs V]

1 Phase Harmonics

High Current (>164)

IEC61000-3-2;
1 Phase Harmonlics

IECE1000-3-12: |

3 Phase Harmonlcs

High Current (>16A)

IEC61000-3-2:;
3 Phase Harmonlcs

IEC61000-3-12: |

] Multipart Test (1] Next

The Category Test Setup dialog window is displayed.
Tests can be performed to the following Standards:

IEC - International Electrotechnical Commission Standard.
BSEN - British Standard European Norm Standard.

Other - This option should be used for testing to the JIS -
Japanese Industrial Standard.

When a Standard is selected the software will automatically
apply the appropriate Limits stated in that document to any
tests performed.

The software defaults to the IEC standard.

The Test category now needs to be selected. The software
defaults to Harmonics, click on category to reveal the drop
down menu of test options:
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g —_— -

-
New/Load Equipment Under Setup AC || Connect PPA

Test Test Details Source | ﬂ ‘
T \ | |
L ) [ | |

Test Setup

what type of test would you like to run?

Standard @ IEC ) BSEN ) other

Category Harmanics.

: -3-12:

IECB1000-z Flicker z
‘ 1 Phase Harm EMC (Immunity Testing) rmonics
HC EMC (Immunity Testing) nt (>16A]

3 Phase EMC [Immunlity Testing) 312
IECB1000-2 3 Phase HC EMC (Immunity Testing) pr'ném;:s

- Other

3 Phase Harn rnt [>16A)

Standards Awalting Stabllity Date

Flmtpartrest @ R

There are eight choices, Harmonics, Flicker, EMC (Immunity
Testing), HC EMC, 3-PH EMC, 3-PH HC EMC, Other (Flicker PST
simulation) and Standards awaiting stability date. Click on the
required category, the software will automatically update the
Test Setup window with the available tests for the chosen
category.

For some categories certain Standards do not apply or the tests
and limits are the same as the other Standards. In this
situation the software will update the Test Setup dialog to only
display the Standards that are applicable.

Section 4 of this manual describes the Setup Process and
testing options for Flicker testing, details for Harmonic testing
can be found in Section 5. Details about EMC and 3-Phase EMC
testing can be found in volumes 2 & 3 of the user manuals.

See section 5.17 of this manual for details on Multipart Testing.

Clicking on “"Back” returns to the previous screen.
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4 Flicker Testing

The Category Test Setup dialog window is updated to display
the Flicker testing options that are available.

Setup AC Connect PPA

Source ﬂ

Test Setup

what type of test would you like to run?
Standard @ IEC
Category | Flicker v|

IECB1000-3-11:
1 Phase Flicker
High Current [>16A)

IECG1000-3-3:
1 Phase Flicker

IECG1000-3-3:
3 Phase Flicker

3 Phase Flicker

IECE1000-3-11:
High Current (>164)

<< Back

Note:

There is no separate Standard document for Japanese (JIS)
mode Flicker tests.

The BSEN and IEC Standards also have the same limits.
Therefore, when Flicker testing is selected the software
defaults to the IEC (International) Standard. The IEC limits
apply to Flicker tests for all Standards.

When you click on the required Flicker Test the software
automatically displays the first Test Setup screen.
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4.1

Category (Flicker) Test Setup Dialog Page 1.

»
IECSoft v2_6

B

New/Load
Test

Equipment Under
Test Details

1IEC61000-3-3

| = &2
Flicker -

[
Setup AC
Source

Measurement

Range

Measurement Type: voltage v

Current Measurement:

onnect PPA 1
Test Setup
Flicker Test Settings Page 1

dit) Testing:  (normal (4.0%) v

Internal

A default current range of 100Apk will be selected

<< Back

'[ Select Mode ‘

Next >> I

\

Measurement Type: At present this defaults to Voltage.

D(t) Testing: The default settings is - Normal (4%)

d(t) Testing: [N Qrmal{[40',;] v_]
None

Normal [4.0%)
Manual/Auto (6.0%)
Attended (7.0%)

The option should be selected from the drop down menu. For

guidance in determining the correct option refer to Section 5 in
the IEC61000-3-3 Standard document.

Range > Current Measurement: This defaults to Internal.

Note: In IECSoft version v2.6 a Default Current Range of 100A
is selected. This is fixed and can’t be adjusted by the user.

Click on “Next” to continue:
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4.2 Test Settings Page 2

The second Flicker Test Setup window appears:

r~ | ™
IECSoft v2_6-U =B X )
New/Load Equipment Under IEC61000-3-3
Test Test Details Flicker
‘ Y
U
Test Setup
Flicker Test Settings Page 2
Current Settings Test Settings
Measurement Mode: PST: mlns Total Testing Time:
Voltage 2 Hours
Testing d(t) e [ i2lests
Normal (4.0%) Please ensure PC remalins active throughout testing
Range: A 0472
e e []1s ztest less than zZref? 472

Shunt Internal e
[ 1gnore PLT results? Test frequency’ | 5oHz

[ auto inrush Test ~ [7] Auto Start

‘ << Back i \ Select Mode ’ l ﬂsave cConflguration 1 | Next »>»

This Test Setup dialog displays settings from the earlier setup
windows plus the default settings for PST and PLT.

4.2.1 Selecting PST and PLT:

The default test time above is 2 hours (120 minutes) and is
derived from the PST and PLT selection (10 x 12 = 120
minutes).

The user can select the length of the PST and PLT test times.
The user should choose the appropriate settings for the tests
they intend to make. PST can be set in 0.5 minute steps, e.g.
2.5 minutes.

Refer to the Standard for further guidance on the selection of
PST and PLT.
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4.2.2 Saving Configuration settings:

The user can if they wish save the settings entered by clicking
on “Save Configuration”. Section 6.7 in this manual explains
how the configuration settings can be recalled.

4.2.3 “Ignore PLT Results?”

This option is selected by ticking the “Ignore PLT results?” on
the Flicker Test Setup dialog screen 2 (see below). This is
selected when the IEC standard states there is no requirement
for the evaluation of PLT.

’ ‘
@Y [ECSoft v2_6-U Rl

New/Load Equipment Under || IEC61000-3-3

Test Test Details Flicker

Test Setup
Flicker Test Settings Page 2
Current Settings Test Settings
Measurement Mode: PST: mlns Total Testing Time:
Voltage 2 Hours
Testing d(t) PLT: pSTS
Normal (4.0%) Please ensure PC remains active throughout testing
Range: Lo =7
(" 1s ztest less than zref? Zlest
Peak 100A
Shunt Internal e e
N V] Ignore PLT results? testirequencyt | 50Hz
(] Autoinrush Test [ Auto Start
<< Back J ‘ Select Mode l ‘ Hsave conflguration ] | Next >>

When this option is selected the PLT result is no longer
highlighted in Red, Amber or green in the REALTIME view
window or in TABLE view mode.

On the Flicker results tab of the Excel report no value is shown
for PLT, the value is replaced by N/A.
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4.2.4 “Is Ztest less than Zref?”

It is acceptable to use a Ztest value less than Zref when testing
to IEC61000-3-11. This is permitted because it is sometimes
not possible to dissipate the heat emitted with the full Zref
reference impedance. In order to not limit the user to using the
N4L IMP range of impedance networks (Which feature full Zref
impedances up to 75Arms) IECSoft enables the user to define a
Ztest if it is less than Zref.

This option is only applicable to equipment tested to the IEC
61000-3-11 standard.

Please refer to Appendix F (section 9.6) in this manual for
details of the definitions of the parameters such as Ztest and
Zref that can be found in the IEC61000-3-11 standard. Also
included are details on how to calculate these values along with
the conditions that Ztest must maintain.

7 I R
IECSoft v2_6-U L= X |
New/Load Equipment Under IEC61000-3-3
Test Test Details Flicker
Qﬂ
Test Setup
Flicker Test Settings Page 2
Current Settings Test Settings
Measurement Mode: PST: mins Total Testing TIme:
voltage 2 Hours
Testing d(t) PLT: PSTs
Normal (4.0%) Please ensure PC remains active throughout testing
Range:

Sk SRR ] Is Ztest less than zref? @  Ztest:

shunt Internal -
Z [l 1gnore PLT results? Test frequency:
] autoinrush Test [ Auto Start
<< Back } ‘ Select Mode ’ [ Hsave conflguration ’ [ Next >>
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To select this option Select the “Is Ztest less than Zref?” option
on the 2™ Flicker Test Setup dialog shown on the previous

page.

With this option selected the user is able to enter the new
value for Ztest and select the test frequency of either 50Hz or
60Hz.

For assistance the user can hover over the @ information
icon. The following information window is then displayed.

P wsiiing s L

Ztest Guidance:
1. Deltal (voltage drop across Ztest) must be within 3% to 5% of the supply voltage
2. The ratio of inductive to resistive components of Ztest given by Xtest/Rtest are within 0.5 to 0.75 where Xtest = 2*pi*f*Ltest

test: T

Enter the new value for Ztest and click "Next” to continue:

If an invalid value is entered the following warning messages
are displayed. Click OK and then enter a valid Ztest value.

r ‘ T

Ztest < ( IECSoft &%

R

Invalid Ztest value I, Setup Failed

\ A R o

The following window is displayed asking the user to confirm
that the entered value of Ztest conforms to the requirements of
the standard.

p
Confirm Ztest

- N To continue you must confirm that the ratio of inductive to resistive
' components of Ztest given by Xtest/Rtest are within 0.5 to 0.75
where Xtest = 2*pi*f*Ltest

Confirm?

Ye || No
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Click on “Yes” to confirm this and to continue testing. The AC
Source Dialog is now displayed. The Flicker tests now continue
as per Section 4.2 of this user manual.

s N
Calculate Zmax?

Testing on phase 1 has failed, would you like to calculate Zmax for this phase?

(e ) ]

\ A

In the event that the high current tests fail the window shown
above will be displayed. Details of the failure will be displayed
along with asking the user if they wish to calculate “Zmax"” for
the phase that failed test. If more than one phase fails, a
message will appear for each failed phase. However, only one
failure window is displayed at a time. Once the user responds
to the first window, that window will close. If another phase
has failed the window for that phase will appear.

Click "No” and the test complete message is displayed.

Click “Yes” and the following window appears displaying the
calculated value for Zmax Click "OK” and the test complete
message is displayed.

s T n

Zmax XS

Zmax has been calculated as: 0.003 Ohms

E—

p >

Note: The calculated value for Zmax will also be displayed on
the front page of the excel report. An example is shown below.

Results Phasel: FAIL*

* The equipment shall only be connected to a supply with a system impedance ot lower than 0.185, in
accordance with IEC61000-3-11:2001 - Section 6.2.2
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4.2.5 Auto Inrush Test

Selecting the “Auto Inrush Test” option will display the Inrush
test window a few seconds after displaying the IFS Graph
Screen.

4.2.6 Auto Start

Selecting “"Auto Start” will automatically start the flicker testing
once the IFS Graph screen is displayed.

NOTE: Selecting “Auto start” AND “Auto Inrush Test” - The
Inrush test window will be displayed a few seconds after
displaying the IFS graph. The Inrush tests will not start
automatically because the user needs to select the required
test parameters. However, when the Inrush test window is
closed the AC Source will be powered on and the Flicker tests
will start automatically after the 1 minute filter stabilisation
period.

Should the user wish to change the selected Test option or
Category they can return to the Category Selection Setup
dialog window by clicking on the “"SELECT MODE"” option on
the Flicker or Harmonic Test Setup screens.

Click "Next” when ready to proceed with the tests:
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4.3 Connect to AC Source Dialog.

There are two Source Selection options: AC Source and Other.
Selecting AC source allows the software to control the output of
a Newtons4th N4A series AC Source. Alternative types of AC
Source can be used by selecting the “"Other” option.

4.3.1 Connecting to a N4L AC Source.

Select AC Source.

g T N
#Y IECSoft v2.6 =0 ]
New/Load Equipment Under || IEC61000-3-3 Setup AC Connect PPA
Test Test Details Flicker Source

OF G mmee -

Connect to AC Source

Source Selectlon

) other @ AC Source
Connectlon Settings
Interface LAN =
IP Address 192 .188. 0 . 17

l << Back ' 1 Test Connection ' ‘ Save as Default ’ [Connectﬁsetupl

- -~

Before continuing, connect the PC to the AC Source and PPA via
LAN, Serial or USB. Connect the instruments to the Device
under Test (DUT) and any other test equipment. The
instruments and the other test equipment should now be
powered up. Ensure that the interface setting selected in the
software is the same as that set on the instrument.

For Serial and USB interfaces select the correct Com Port and
for Serial select a Baud Rate of 19200.
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If selecting the LAN Interface click on SEARCH. The following
“Please Choose Instrument” window will appear, select the
correct instrument from the list of instruments connected to
the LAN bus and then press the OK button.

s T ™
Please Choose Instrument 22|

IP Address Instrument
192.168.0.114 NEWTONS4TH.N4AD3,91J-11932,1.29

[ Cancel ] [ 0K ]

Once the required Interface has been selected Click "Connect
& Setup” to continue.

The AC Source Settings window appears. Set the required
Frequency and Voltage for the test to be performed.

( ~
AC Source Setup
AC Source Settings
Voltage RMS: 230.00 v
Frequency: 50.00 Hz
Output after test? () 0on @ Off
‘ cancel ] l setup ’

. A

The user can also decide if the Source output remains [@M or is
switched OFF once the test is completed.

WARNING: Remember that the DUT will remain “LIVE" if
selecting the option to leave the Output [@N.

Click on “"Setup” to continue.
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4.3.2 Connecting to “"Other” types of AC Source.

The IECSoft Software can be used with any make of AC Source
providing they conform to the requirements stated in the
various Standard documents.

To use other makes of AC source select "Other” in the Source
selection options.

’
IECSoft v2_6 =

New/Load Equipment Under || IEC61000-3-3 Setup AC
Test Details Flicker

Connect to AC Source H

Source Selection
@ other ) AC Source

voltage Range Settings

Select a voltage range higher than the maximum RMS
voltage you will be using:

300my
Select the Frequel 13\\’/ Ing at:

10V
30V
100V
300V

<< Back Test IZL“I!m[_ e as Default
| <ok | ™

The correct voltage range will need to be selected for the DUT.
Click on the voltage range setting to display the drop down
menu and then select the appropriate Voltage Range.

NOTE:

When the user selects Source selection “Other” the Software
will be unable to control the output of the AC source. The User
will have to ensure that the source settings are correct and that
the source Output is switched B before the test begins and
OFF again on completion of the test.
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The test frequency is selected automatically by the software
but there is the option to select it manually. The default setting
of AUTO should normally be used.

On very rare occasions a few makes of AC Source have caused
problems monitoring the frequency whilst the test is running. If
this should occur the frequency can be selected manually in the
software and the test repeated. Further details can be found
later in this section of the manual.

’
IECSoft v2_6

G|

Equipment Under || 1EC61000-3-3 |
Test Details Flicker

Connect to AC Source
Source Selectlon

@ other ) AC Source

Voltage Range Settings

Select a voltage range higher than the maximum RMS
voltage you will be using:

1KV

Select the Frequency you will be testing at:

iAuto N ’

Fixed 50 Hz
Fixed 60 Hz

Test Connection Save as Default ‘ MNext >> I

Should there be a problem with running a Flicker test or the
flicker test doesn’t seem to be set up correctly, for example the
PSTs take significantly less time, or significantly more time
than defined in the setup, switching to Real Time Mode will
allow various parameters to be verified:
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Frequency Vrms

03.637 Hz 1.2073 V

PSTO PST

82.260 m 0.0000

If there is a problem with the frequency displayed in the Real
Time window as in the example on the previous page, the
equipment setup and AC Source settings should be checked. If
no problems are found the user should return to the Connect to
AC Source screen and manually set the frequency to a fixed
value of 50Hz or 60Hz.

Select the Frequency you will be testing at:
[Auto v]
Auto i

R
| Fixed |

50 H2 1
= Fixed B0 Hz [

Having selected the AUTO option or manually set the Test
Frequency the user should click on "Next"” to continue.

Page 32



.
Y [ECSoft v2_6 lo|=] ® ]

New/Load Equipment Under | IEC61000-3-3 Setup AC
Test Test Details Flicker Source

, 3
. . | r.
Connect to AC Source

p
Manual AC Source Setup l &

B Please ensure that the output of your AC Source is turned ON now to
¥/ ensure that before the test begins the EUT has encugh time to filter as
required by the IEC61000-4-15 standard

Auto v

<< Back Test Connection Save as Default Next >>

The above message is displayed. The user MUST switch ON
the AC Source output before clicking OK to continue. The EUT
doesn’t have to be turned on now but it must be turned on
before clicking on the START button in the Flicker test window.

Note: Failure to follow this procedure can cause the instrument

to be setup incorrectly which can cause unnecessary test
failures.

Click on OK to clear the message and then click on NEXT to
continue with the test setup procedure.
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4.4 Connect to Instrument Dialog.

After a short delay the Connect to Instrument dialog appears.

Connect PPA

IEC61000-3-3
Flicker

Equipment Under
Test Details

o

Connect to Instrument

connectlon Mode
@ Auto Detect () manual connect

Connectlon Settings

Detected Compatible Devices

Maodel Serlal Number Firmware ve... Interface Address

PPAGRBIT 188-06225 2174 sarial COM3
PPAS530 165-047¢21 2177 Serlal COMB

<< Back

The PPA should be powered up and connected to the other
instruments and PC as indicated in the previous section.

Selecting “"Auto Detect” connection option will display all
instruments that the software can connect to. In this example
IECSoft auto detected a PPA5511 and a PPA5531. Highlight the
required instrument and click on Connect.

It is also possible to double click on the instrument to connect
to it.

The following series of windows are displayed for several

seconds whilst IECSoft sends the setup commands to the
instrument.
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sending setup commands to
Instrument...

Tasks Complete: 1/2

Sending setup commands to
Instrument...

Tasks Complete: 2/2

walting for Instrument to finish setting
up

The Flicker test window appears and the test is ready to begin.
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4.4.1 Out of Date Firmware message

When connecting to the instrument the IECSoft software
checks the firmware version installed on the instrument.
Should the firmware version be below the minimum version for
use with this version of IECSoft the following message will be
displayed.

g T N
QOut of date firmware 2%

The Instrument currently In use has firmware version
! \ 2_154
> Please upgrade to version 2_165 or newer to ensure
compatabllity

To get the latest firmware visit: Newtonsdth Support Page

T

If this message appears the firmware should be upgraded
before performing any IECSoft tests.

When upgrading the instrument firmware it is recommended to
update to the latest version. At the time of updating this user
guide the recommended minimum firmware version is v2.179.

Please refer to our website to download the latest version or
contact our office or your local distributor.
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4.4.2 Manual Connection

This option can be used if having any problems detecting
instruments connected to the PC:

s : R

IECSoft v2_6 = =] %
New/Load Equipment Under IEC61000-3-3 Setup AC Connect PPA
Test Test Detalls Flicker Source

Connect to Instrument

Connection Mode
() Auto Detect @ mManual connect

Connection Settings
Manual Connection Settings

Interface [USB ,]
comPort [CDM] v]
Baud Rate []9200 v]
<< Back ] ‘ Test Connection ’ l Save as Default ‘ l Connect
- A

Check the Interface option selected on the PPA and set the
Interface option in the Manual connection window (above) to
the same setting. Depending on chosen interface option, set
the correct baud rate and select the appropriate Com Port.
Click on "Connect” to connect to the PPA.

The series of setup windows are displayed for several seconds
whilst IECSoft sends the setup commands to the instrument.

The Flicker test window appears and the test is ready to begin.
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4.5 Performing a Flicker Test.

The “IFS Graph” viewing window is displayed by default. This
window is fully described in the next section. One of the other
viewing options can be selected before the test is started.

@Y [ECSoft v2.6-U  USB,PPASS31,166-052252.179  LAN,N4AQ391)-119321.29 =8| %
200.00p 200.00p
166.67p 166.67p
133.33p 133.33p
~~ i
= M
= w
(V2] —
L jo0oop oooop 00
—
w
w —1
L —
— —
66.67p 66.67p
33.33p 33.33p
0.00 0.00
Left PST: Time (s] RIght PST:
|psT1 M |psT1 v
<« »
Control Vview Data
( ‘ ( | Total Elapsed TIme: PST Elapsed Time: PST:
i start ‘ ‘ Inrush ‘ | IFS Graph | ‘RealTln'le} |PST Graph | ‘ Table ‘ Results E ' | 0:00:00:00 / 0:02:00:00 0:00:00:00 / 0:00:10:00 0/12 |~
| source status: || BFF || sHutoown source |

Moving the cursor over the test buttons displays a description
of the function of that button in the bottom left hand corner of
the test window.

0
Left PST:
[psT) v
Control view
‘ Start ‘ ‘ Inrush ‘ [IFS GraphJ !RealTlme] [PST Graph‘

Display the Instantanious Flicker Sensation graphically
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This also applies to moving the cursor over test result boxes on
the “Real time” view screen etc.

For the tests described in this User Guide the “REAL TIME”
viewing option was selected.

gIECSoﬂVZ_G-U USB,PPA5531,166-05225,2.179  LAN,N4A03,91J-11932,1.29 =R =

Frequency Vrms Pinst Pinst max
PSTO PLT

0.0000 0.0000
Dmax DOc Tmax

0.00000% 0.00000% 0.0000 s

control view Data i
i i Al il N[ 1 [ 7 Total Elapsed TIme: PST Elapsed Time: PST: 20
| start j Inrush ‘ ‘ IFS Graph \ ‘Real Time | |PST Braph‘ | Table ‘ Result =40t | 0:00:00:00 / 0:02:00:00 0:00:00:00 / 0:00:10:00 0 /12 @

|| source status: || OFF [ snutnown source |

AC Source Status

For all Flicker (and Harmonic) tests the status of the AC Source
(- or OFF) is displayed in the bottom right hand corner of
the test window. The AC Source can be shut down at any time
by clicking on the "SHUTDOWN SOURCE"” button. This is a
safety feature and is designed ONLY for use in an emergency to
isolate the Equipment under Test (EUT) should a problem
occur.

This button should NOT be used to control the AC Source
during the normal test procedure.

When ready to begin the Flicker Test press the “Start” button.

The source output switches on and the status changes to [BN.
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The following window is displayed for 1 minute whilst the
IECSoft software allows a 1 minute filter stabilisation period as
specified in the IEC61000 standard. The timer counts down to
indicate when the software will be ready to continue.

r N
Processing Filters

Asrequired by the IEC61000 Standard:
Processing Fllters
TIme Remaining: 16 seconds

Skip

(. A

After the 1 minute stabilisation period the software will stop
until the user is ready to continue tests by clicking on the
“Continue” button. This allows the user to delay starting the
test for any DUT with a stabilisation period greater than 1
minute.

r Y
Processing Filters

Asrequired by the IECE1000 Standard:
Processing Fliters.
Time Remalning: O seconds

Skip

. v,

Click on Continue:

The processing filters message will disappear and the test
starts running. The test period is defined by the previously
selected values for PST and PLT.

The total test period and the present total elapsed time are
shown to the bottom right hand corner of the test window. The
selected PST time period and present elapsed times are also
displayed. The number of PST tests selected and the actual
number of the present PST test are also displayed. In the
above example 12 PST tests have been selected with a test
period of 10 minutes each. This will give a total test period of
120 minutes / 2 hours.
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Whilst the test is running the user is able to change the viewing
mode to view the IFS / PST graphs or the results in table
format.

On completion of the tests a "Test Complete” message is
displayed as shown below. The option is available to disable
this message.

~ R

Test Complete S

The test has heen completed
(] pon't show this message again

. A

Click "OK"” to view the test data.

4.5.1 Stopping a test before completion.

The test can be stopped at any time by clicking on the stop
button in the bottom left hand corner of the Flicker Test
window. A message will be displayed (see next page) asking
the user to confirm they want to cancel the test. Click on “Yes”
to stop the test.

End Test

§. Areyou sure you want to cancel the test?
| Y

[ Yes ][ Mo

. .

4.5.2 Instrument Details.

Along the top of any of the test windows are details of the
instruments connected to the software including the serial
numbers along with the IECSoft software version number.

gIECSoft v2_6-U USB,PPA5531,166-052252.179 LAN,N4A03,91J-119321.29

|

Page 41



4.5.3 Cancelling a test during the filter setup period.

The user is able to cancel the test if required. Click on cancel
and the cancel window is displayed.

p
IECSoft XS

! . Filtering Cancelled

Click “"OK"” to cancel the filtering and return to the previous
results window.

4.5.4 Skipping the filter setup period.

There is the option to skip this delay. Clicking on “skip” will
result in the following window being displayed. This states that
for testing to comply with the standard the stabilisation period
is compulsory. Any test results are considered to be invalid and
this will be indicated on the test results report.

r
IECSoft

Cancelling the Filter will result in an invalid test
Continue Anyway?

Vs | [ No
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4.5.5 Phase Selection buttons:
2]

These can be found along the bottom of the Flicker Test dialog
but are only available when running 3-phase tests. The Flicker
test dialog defaults to displaying results for Phase 1 but these
buttons can be used to display the results for Phase 2 or Phase
3 instead.

4.5.6 Print Screen Facility:

Dialog boxes or Result windows displaying this icon can be
printed by clicking on the Icon.

A print screen Format box is displayed (see below). Select the
required format and press ok to continue.

g Py
Print Screen Format &

Page Size

Q A4

() Japanese A4 Option 1
' Japanese A4 Option 2

) Korean A4

) Letter

SetLogo [ 0K J { Cancel ]

.\ A

The document will be displayed in the specified Excel format on
the PC to allow the user to view & save a copy of the document
if required. Use the print option in Excel to print the document.
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4.6 Flicker Results — Viewing options.

4.6.1 Flicker Results — Real Time view mode.
Frequency Vrms Pinst Pinst max
PSTO PLT
Dmax Oc Tmax Results
0.05803% 0.00799% 0.0000 s PASS

Control view Data

2 3 ‘ — - 1 — [ 1 a1 [ ~1 Total Elapsed Time: PST Elapsed Time: PST: 2
- . SGr ST Gr ; :

| Clear | | Inrush \ [IF‘.Glaph [Real”ﬂmev PST Glauh] | Table ‘ [ Results ‘ ‘Exponl 0:00:00:00 / 0:00:12:00 0:00:00:00 / 0:00:01:00 0/12 | o

| source status: || BFF | snutoown source |

The above screenshot is of the REALTIME view window on
completion of the test. The test was completed successfully and
the AC Source was switched off at the end of the test.

Hovering over the title of one of the Real time result boxes
displays more information about that parameter in the bottom
left hand corner of the test window. E.g.: Pinst —-Instantaneous
Flicker Sensation.

The following screenshot of a REALTIME window demonstrates
how the IECSoft Software uses colour coding to highlight
whether the results were within the limits defined in the
Standards or not.
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g[ECSoftVZ_G-U USB,PPA5531,166-05225,2.179 o | = P9

Frequency Vrms Pinst Pinst max

00.000 Hz 229.81V 826.43 u m

PSTO PLT
Dmax Dc Tmax Results

3.18270% 0.04052% 0.0000 s

Control View Data

il [ TotalElapsed Tim PST Elapsed Timi PST: Pe
[ Clear ] l inrush | \lFSGI'aDh‘ [Realnmel [PST Graph | \ Table ‘ [ Results ] | Export | g:op:o1 00/00001 00 0:00:01:00 / 0:00: m oo 1/1 |

opens the Inrush testing window H Sol Status: “ OFF ||\ ¢!) SHUTDOWN SOURCE |

Measurements shaded black are for User reference. No limits
for these parameters are defined in the Standard.

Measurements that have defined limits are shaded green if
they are within the limits or red if the fail to meet the limits.

Measurements shaded amber indicates that the result is
approaching the limit but is still within the specified limit. For
results stated in percentages this is 1%. For the remaining
results they turn orange if the result is within 0.1 of the limit.

REALTIME view displays a final PASS / FAIL result once the
testing is completed. This is also colour coded, green
representing a Pass and red a Fail. Invalid is displayed shaded
purple when SKIP is selected rather than waiting for the filter
stabilisation period to end before starting the test.

Hovering over the value of one of the coloured boxes on the
Real-time view displays more information about the current
status of that parameter in the bottom left hand corner of the
test window. E.g.: Dmax is currently under the limit of 4%
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4.6.2 Flicker Results - IFS Graph view mode.

Instantaneous Flicker Sensation Graph

®Y [ECSoftv2_6-U  USB,PPAS531,166-052252.179  LAN,N4A03,91J-11932,1.29 o8] X
2.00m | | 2.00m
Phasel: PASS
1.67m | | L.67m
1.33m | [ 1.33m
— —
— M
[ w
w —
(a 1.00m | | 1.00m O
s ‘ (V)]
w iy
1 na
s —
666.67U 66.67U
333.33u | | 333.33u
0.00 | .00
] 3 8 9 12 15 18 2 24 27 30 33 36 39 42 45 48 51 54 57
Left PST: Time (s] RIght PST:
Y sz -]
< »
Control view Data ~
‘ ‘ = ‘ [ = ‘ ‘ L = ‘ r J [ 1 [ 1 Total Elapsed Time: PST Elapsed Time: PST: ’ &
[ Clear { Inrush \IF.. Graph‘ Real TlmeJ PST Braph‘ L Table | Results »Expmt. 0:00:00:00 / 0:00:12:00 0:00:00:00 / 0:00:01:00 0/ 12 t\ }
| source status: || BFF || ® sHutoown source |

When a flicker test involves 2 or more PST'’s, the IFS graph can
display the results for any 2 of the PST's.

Right PST:
|PST2 -
Left PST: PST1
PST2 i
PST1 v| ~PST3 |

The PST's displayed are selected using the Left PST and Right
PST drop down menus shown above. The actual PST results
displayed on the graph are shown on the drop down menu bars
and on the vertival axis of the graph.

The slider bar is used to move the Time axis so that the results
for any particular period during the test can be viewed on the
graph.
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4.6.3 Flicker Results - PST Graph view mode.

g IECSoft v2_6-U  USB,PPA5531,166-052252.179 LAN,N4A03,91)-119321.29 =@ Y
100%
Phasel: PASS
20% \
80%
70%
>
-
— BO%
0
o
a
(e,
o
40%
30%
20%
10%
0% = = : : - : : = e < : c = : —
1 10 20 30 40 50 60 70 80 90 100 no 120 130 140 146
€ psT1 B)] Class ‘
control view Data
( =\ ( = ( ) 1 ‘ [ TotalElapsed Time: PST Elapsed Time: PST: o5
| Clear | | inrush | IFs Graph | ineal Tlme] |PST Graph| { Table | Results | | EXPort | o:pp:00:00 / 0:00:12:00 0:00:00:00 / 0:00:01:00 0/12 | %
|| source status: || OFF H\\.L")SHUTDDWN SOURCE |

Only one PST graph can be displayed at a time on the PST
graph. The left and right arrow keys (see below) are used to
select the PST to be displayed on the graph.

(<] PST1 & (<] PSTSUM &)
It is also possible to display an additional graph “"PST SUM”.

The actual PST that is displayed on the graph is displayed
between the arrow keys.
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4.6.4

Flicker Results — Table view mode.

IECSoft v2_6-U  USB,PPA5531,166-05225,2.179  LAN,N4A03,91J-11932,1.29 =] C] ! R4
Data.. Phase Time Frequency [... vrms(v) PInst Pinst max PSTO PST PLT D Dmax (%)  Dc(%) Tmax (s) 2
1 1 +31545:55:0...  49.9996 229.8455 0.0008 0.0008 0.0823 0.0000 0.0000 0.0256 D.0265 0.0000 0.0000 =
2 1 +00:00:00.318 50.0001 229.8462 0.0006 0.0008 0.0823 0.0000 0.0000 0.0136 0.0278 0.0000 0.0000
3 1 +00:00:00.6... 49.9996 229.8447 0.0006 0.0008 0.0823 0.0000 0.0000 0.0139 0.0278 0.0000 0.0000
4 1 +00:00:00.9... 50.0000 229.8445 0.0008 0.0009 0.0823 0.0000 0.0000 0.017 0.0278 0.0080 0.0000
5 1 +00:00:01.263 50.0000 229.8423 0.0007 0.0009 0.0823 0.0000 0.0000 0.0148 0.0278 0.0080 0.0000
6 1 +00:00:01.551 50.0002 £229.8403 0.0005 0.0009 0.0823 0.0000 0.0000 0.o0n7 0.0278 0.0080 0.0000
7 1 +00:00:01.857 50.0001 229.8369 0.0010 0.0012 0.0823 0.0000 0.0000 0.0045 0.0278 0.0080 0.0000
8 1 +00:00:02163 50.0001 £229.8340 0.0007 0.0012 0.0823 0.0000 0.0000 0.0008 0.0278 0.0080 0.0000
9 1 +00:00:02.4... 49.9997 229.8318 0.0008 0.0012 0.0823 0.0000 0.0000 0.0068 0.0278 0.0080 0.0000
10 1 +00:00:02.7.. 49.9999 229.8313  0.0006 0.0012 0.0823 0.0000 0.0000 0.0100 0.0278 0.0080 0.0000
] 1 +00:00:03.105 50.0001 229.8313  0.0007 0.0012 0.0823 0.0000 0.0000 0.0030 0.0278 0.0080 0.0000
12 1 +00:00:03.4... 49.9999 229.8325 0.0006 0.0012 0.0823 0.0000 0.0000 0.0137 0.0278 0.0080 0.0000
13 1 +00:00:03.742 49.9998 229.8347 0.0007 0.0012 0.0823 0.0000 0.0000 0.0169 0.0278 0.0080 0.0000
14 1 +00:00:04.0.. 50.0004 229.8384 0.0007 0.0012 0.0823 0.0000 0.0000 0.0077 0.0278 0.0080 0.0000
15 1 +00:00:04.3.. 49.9998 229.8428 0.0007 0.0012 0.0823 0.0000 0.0000 0.0099 0.0278 0.0080 0.0000
16 1 +00:00:04.6.. 49.9997 229.8459 0.0007 0.0012 0.0823 0.0000 0.0000 0.011 0.0278 0.0080 0.0000
17 1 +00:00:04.9.. 49.9998 229.8484 0.0008 0.0012 0.0823 0.0000 0.0000 0.0010 0.0278 0.0080 0.0000
18 1 +00:00:05.2... 50.0005 229.8491 0.0010 0.0012 0.0823 0.0000 0.0000 o.ong 0.0278 0.0080 0.0000
19 1 +00:00:05.613 50.0001 229.8489 0.0007 0.0012 0.0823 0.0000 0.0000 0.0046 0.0278 0.0080 0.0000
20 1 +00:00:05.9... 50.0001 £229.8494 0.0005 0.0012 0.0823 0.0000 0.0000 0.0038 0.0278 0.0080 0.0000
2l 1 +00:00:06.2... 50.0000 229.8479 0.0006 0.0012 0.0823 0.0000 0.0000 0.0027 0.0308 0.0080 0.0000
22 1 +00:00:086.5 49.9998 229.8484 0.0004 0.0012 0.0823 0.0000 0.0000 0.0009 0.0308 0.0080 0.0000
23 1 +00:00:06.8... 50.0003 229.8474 0.0008 0.0012 0.0823 0.0000 0.0000 0.0057 0.0306 0.0080 0.0000
24 1 +00:00:07182 50.0001 229.8472 0.0005 0.0012 0.0823 0.0000 0.0000 0.0113 0.0306 0.0080 0.0000
25 1 +00:00:07.511  49.9998 229.8484 0.0004 0.0012 0.0823 0.0000 0.0000 0.0029 0.03086 0.0080 0.0000
26 1 +00:00:07.827 50.0000 229.8486 0.0008 0.0012 0.0823 0.0000 0.0000 0.0036 0.0306 0.0080 0.0000
27 1 +00:00:08136 50.0000 229.8496  0.0011 0.0012 0.0823 0.0000 0.0000 0.0027 0.0306 0.0080 0.0000
28 1 +00:00:08.4.. 50.0004 229.8499 0.0010 0.0012 0.0823 0.0000 0.0000 0.0095 0.0306 0.0080 0.0000
29 1 +00:00:087.. 50.0002 £29.8486 0.0008 0.0012 0.0823 0.0000 0.0000 0.0183 0.0306 0.0080 0.0000
30 1 +00:00:09.0... 50.0005 £229.8474 0.0007 0.0012 0.0823 0.0000 0.0000 0.0149 0.0308 0.0080 0.0000
31 1 +00:00:09.3... 49.9999 229.8472 0.0010 0.0012 0.0823 0.0000 0.0000 0.0050 0.0308 0.0080 0.0000
32 1 +00:00:09.713 49.9996 229.8472 0.0010 0.0012 0.0823 0.0000 0.0000 0.0018 0.0308 0.0080 0.0000
33 1 +00:00:10.032 50.0000 £229.8459 0.0007 0.0012 0.0823 0.0000 0.0000 0.0018 0.0308 0.0080 0.0000
34 1 +00:00:10.348 50.0000 229.8459 0.0010 0.0012 0.0823 0.0000 0.0000 0.0238 0.0308 0.0080 0.0000 il
control view Data

Total Elapsed Time: PST Elapsed Time: PST:
[ Clear l [ Inrush J [IFSGraphl [RealTlme} [PST Graph} [ Table J [ Results J {Exportl 0:00:00:00 / 0:00:12:00 0:00:00:00 / 0:00:01:00 0/12
“ source status: || OFF [ SOURCE |

The measurements with defined limits are shaded green it they
are within the limits or red if they are outside of the limits.

Measurements shaded orange are values that are close to, but
still within the specified limit. For results stated in percentages
this is 1%. For the remaining results they turn orange if the
result is within 0.1 of the limit.
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4.6.5

Flicker Results — Results view mode.

IECSoft v2_6-U USB,PPA5531,166-05225,2.179 LAN,N4A03,91J-11932,1.29 (== =
# PHASE STATUS PST PLT
1 1 PASS 0.0823 0.0823
2 1 PASS 0.0823 0.0823
3 1 PASS 0.0823 0.0823
4 1 PASS 0.0823 0.0823
5 1 PASS 0.0823 0.0823
6 1 PASS 0.0823 0.0823
7 1 PASS 0.0823 0.0823
8 1 PASS 0.0823 0.0823
9 1 PASS 0.0823 0.0823
10 1 PASS 0.0823 0.0823
1 1 PASS 0.0823 0.0823
12 1 PASS 0.0823 0.0823
control View Data
P Total Elapsed Time: PST Elapsed Time: PST: 8
[ Clear ] [ Inrush] [IFSEraph] [RealTlme] [Ps‘r Graph] { Table ] [ Results ] [Expurt] 0:00:00:00 / 0:00:12:00 0:00:00:00/ 0:00:01:00 0/ 12 e
|| source status: || (Ost SOURCE
J
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4.7 Flicker Testing - Inrush Tests.

Click the Inrush button in the Flicker Test window to open the
Inrush Current Test window.

Inrush current tests can be carried out before or after running
Flicker tests. It is also possible to run the Inrush tests without
completing a Flicker Test. The results can be saved as
described in section 6.1.1 of this manual but only the Inrush
results will be exported.

IECSoft v2_6

Inrush Current Test
Test Control

( y Auto-RuUn
[ start | xPre-TestJ [ Clear ] [ close ] Phase TestNo. 2
L 1 0/24 Enable Beeps

["] Pause between tests? S

[Phase 1] Running Average: 0.00000 %

-10 1] Elapsed Time: -10.0 60 70

Clears all Inrush results “ source Status: || OFF “[ (1) SHUTDOWN SOURCE |

4.7.1 Inrush Pre-test

This mode performs an Inrush evaluation test of between 1 and
10 minutes duration. The Inrush Current and Inrush Ripple are
measured to determine if they are below the limits of 20A and
1.5A respectively. If both are below the limits the DUT s
considered to be exempt from the requirement to perform the
Inrush tests detailed in Section 4.7.2 of this manual.
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Click on “Pre-Test”

When using an N4A AC source and Impedance Network the
following warning message will be displayed to ensure the test
equipment is correctly setup to perform the test.

~ T ™

Impedance Network Settings L8 |

' | Please ensure that your Impedance Network is set to HARMONICS for
V' this test

Click on "OK” to display the Inrush Evaluation Test Window:

p
IECSoft v2_6-U  USB,PPA5531,166-05225,2.179 LAN,N4A03,91J-11932,1.29

Inrush Evaluation Test

Test Controls

| start | i Close | Duration: Minute(s)
Source Status: -

Output Settings: 50.00Hz at 230.00V

The test window displays the AC source settings for the test to
be performed along with the current status of the Source
output. The duration can be between 1 and 10 minutes with
the software having a default value of 2 minutes.
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The test can be stopped at any time by clicking on “Cancel”.
The “Close” button can then be used to close the window.

The DUT output must be OFF before beginning the test.

Press “Start” to begin the Test:

-
[ECSoft v2_6-U USB,PPA5531,166-052252.179 LAN,N4A03,91J-11932,1.29

Inrush Evaluation Test

Test Controls

cancel | | Close | Duration: Minute(s)
Source Status: m

Output Settings: 50.00Hz at 230.00V
Time Elapsed: 00:00:26
Inrush Current: 0.476 A
Inrush Ripple: 0.020 A

- )

The AC source output is automatically switched ON. The AC
Source status will be updated to warn that the Output is BN
and that power is applied to the DUT.

The window will display the Inrush Current and Input Ripple
which will be updating for the duration of the test. The Elapsed
time is also displayed and updating until the selected duration
is reached.

With the test running the DUT output should be switched ON.
The software will display the updated Inrush current and inrush
ripple values.

The test will end and the AC Source Output is automatically
switched off once the specified test duration is achieved.

Page 52



The Test window is updated:

7
IECSoft v2_6-U USB,PPA5531,166-05225,2.179 LAN,N4A03,91J-11932,1.29

Inrush Evaluation Test

Test Controls

clear ] [ Close ] Duration: Minute(s)
Source Status: -

Output Settings: 50.00Hz at 230.00V
Time Elapsed: 00:02:00
Final Inrush Current: 0.476 A
Final Inrush Ripple: 0.020 A
Result: Exempt

The AC Source status is updated to confirm that the DUT is no
longer powered up.

The final values of Inrush Current and Inrush Ripple are
displayed. The Result confirms if the DUT is Exempt from
Inrush Testing or not.

The “Clear” button can be used to clear the results to repeat
the test.

When connected to a N4A AC Source and Impedance network
the “Close” button will display the following message:

7 Y ™

Impedance Network Settings 28 |

b Please ensure that your Impedance Network is set back to FLICKER
' before running Inrush or Flicker tests
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Check the test equipment is correctly setup and then click "OK”
to return to the Inrush Current Test Window.

IECSoft v2_6
Inrush Current Test
Test Control aln
‘ ] : Phase TestNo. [ Auto-Run Pause betweentests? (30 | s
[ Start | \P|e Testl [ Clear | [ Close } : /04 Enable Beeps :

[Phase 1] Running Average: 0.00000 %

-10 0 Elapsed Time: -10.0 60 70

Source output status H Source Status: ” OFF ”[ () SHUTDOWN SOURCE |

If the DUT is Exempt from Inrush testing this will be displayed
in the test window.

The front page of the Excel Results Report will also confirm that
the DUT is Exempt from Inrush testing.

If the DUT is not exempt this will be displayed in the Inrush
Evaluation test window and in the Inrush Current test window.

IECSoft v2_6
Inrush Current Test
Test Control —
. = Nl | Phase TestNo. L AUtO-Run Pause betweentests? (30 | s
| start ||pretest|| ciear || close | : s P cvanlases : veen tes

T
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4.7.2 Performing an Inrush test.

IECSoft v2_6

Inrush Current Test
Test Control

[pr - Phase Test No. Auto-Run
[ =0 “Ple—TestH Clag! H Ciose ] ' ; 0/24 || Enable Beeps

|| Pause between tests? S

[Phase 1] Running Average: 0.00000 %

-10 1] Elapsed Time: -10.0 60 70

EScass %
| source status: || OFF || () snuTnown source |

The Inrush tests can be completed one at a time by clicking on
the START button to begin the next test once the previous test
has been completed. If the auto-run box is ticked all 24 (or all
remaining) tests will be completed automatically. The auto-run
testing can be stopped at any time by removing the tick from
the auto-run box.

Click on “Clear” to clear the stored results of any previous
Inrush tests. If the previous test results have not been cleared
when you click on “Start” the testing will begin from the first
test number with no displayed result.

NOTE: AC Source status. When performing single tests the
AC source is switched OFF at the end of each test performed.
When using the “Auto-Run” function the AC source remains (BN
at all times until all 24 tests have been completed.
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In auto-run mode it is possible to set up a delay period
between the completion of one test and the start of the next.
This is achieved by ticking the “"Pause between tests?” box
and entering the required delay in the “Time between tests
in seconds” box. This option can be selected, deselected or
the Pause period adjusted but not whilst a test is running. If
running in Auto-Run mode, deselect Auto-run and wait for the
present test to end. Now make the required changes to the
“Pause between tests” options. Reselect Auto-Run and click on
“Start” to resume the Inrush tests. This gives the user the
facility to allow the device under test to “cool down” if required
between each Inrush test.

When each of the 24 Inrush tests starts a "WAIT” message is
displayed for several seconds:

[Phase 1] Running Average: 0.00000 %

The message changes to "START DUT” to instruct the user to
Switch ON the device under test at the correct time:

II START DUT
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No message is displayed during the test:

PHL:D21234 %

[Phasg 1] Running Average: 0.00000 %

At the end of each test a "STOP DUT"” message is displayed to
instruct the user when to switch OFF the DUT (using the
on/off button not by switching the AC source output off):

PH1:D23677 %

[Phase 1] Running Average: 0.00000 %

Another "WAIT” message is then displayed for a few seconds
before the test is completed.

There is the option to set an audible beep to be emitted during
the “"START DUT” and “"STOP DUT"” periods to aid users
switching the DUT on and off at the correct time if they are
unable to view the messages in the software window. The beep
is enabled or disabled in the menu along the top of the Inrush
test window. The Unit under test can be “cooling down” during
the "WAIT" periods.
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During the tests, the number of the actual test being made will
be shown in the main Inrush test window and near the Auto-
run button at the top of the screen.

The active test (the test that is currently being run) is
highlighted in yellow.

IECSoft v2_6

Inrush Current Test

Test Control =
e Phase TestNo. L Auto-Run Pause between tests?
1 9/24 Enable Beeps

PH1:0.04780 X

[Phase 1] Running Average: 0,04385 %

.--ID 1] Elapsed Time: 40.7 60 7IEI
Test 2 Test 3 Test 4 Test 5 Test B
' 0.03532 % 0.03866 % 0.03683 % 0.03880 % 0.04131 %
Test 7 Test 8 Test 9 Test 10 Test 11 Test 12
0.03206 % 0.06430 % 0.04780 % e %
Test 13 Test 14 Test 15 Test 16 Test 17 Test 18
m—

m
G
Source Status: m SHUTDOWN anﬁEE

The test that produced the lowest Inrush result is highlighted
blue whilst the test that produced the highest Inrush result is
highlighted red. These are updated when each of the 24 Inrush
tests is completed.
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At the end of the final test the AC source is switched OFF. The
Source status is updated to show that the Source output is now
OFF.

The screen shot below shows the test window with all tests
completed. There is now no active test so no test is now
highlighted yellow. The highest and lowest dmax results are
highlighted in red and blue.

IECSoft v2_6

Inrush Current Test
Test Control

{pre.'[est] [ Clear J [ Close ‘ Phase TestNp, L Auto-Run Pause between tests? s
) 1 24/24 Enable Beeps

PH1:0.04850 X

[Phase 1] Average: 0.04164 %

-10 1] Elapsed Time: 70.0 60 70
s Test 2 Test 3 Test 4 Test 5 Test B
.064408 % 0.03532 % 0.0386E % 0.03683 % 0.03890 % 0.04131%
Test 7 Test 8 Test 9 Test 10 Test 11 Test 12
0.03806 % 0.06430 % 0.04780 % 0.04638 % 0.03587 % 0.04300 %
Test 13 Test 14 Test 15 Test 16 Test 17 Test 18
0.04655 % 0.036892 % 0.03751 % 0.04042 % 0.03873 % 0.03200 %
Test 19 Test 20 Test 21 Test 22 Test 23 Test 24

0.04140 % 0.04073 % 0.04220 % 0.03826 % 0.03438 % 0.04850 %

| source status: | BFF || () sHuTDOWN SOURCE |

An example Inrush report can be found in section 9.1.1 on
page 162 of this document. There is also an explanation of how
the Dmax results above and the running average are used to
determine if the inrush tests were satisfactory or not.

Click on “Close” to return to the main flicker test window.
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Closing the inrush window without completing all 24 tests will
result in the following message being displayed.

IECSoft v2_6

Inrush Current Test
Test Control

[ start ][Pre-TestH Clear H Close ] Ph?se 7935:}2’10- %Viéll:;%.lzlgzaeps V] pause between tests? s

PHL:D.O786 X

Warning: Inrush Test is incomplete, this will show on your excel report.
A ClearInrush Test data?

| [ concel

-10 1] Elapsed Time: 70.0 60 70

Test1 Test 2 Test 3 Test 4 Tests Test6

~ 0.0B2B5 % 0.04479 % 0.05796 %

source Status: || OFF |[ () SHUTDOWN SOURCE |

\ >

Clicking on “Yes” will exit Inrush testing and clear the test
results. Clicking on “*No” will exit Inrush testing but the results
will be saved and included when the test results are exported.

Clicking on “"Cancel” returns to the Inrush Testing screen.

4.8 Saving Flicker Results.

There are a number of options for saving the results of flicker
tests. Section 6.2 of this document provides details of the
options available and how to save the results in these options.
It is also possible to edit the DUT results before creating the
final report.

Please refer to Appendix A (section 9.1 of this document) for
examples of Excel and PDF reports for Flicker testing.
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4.9 Closing the Flicker test window.
gIECSoftvz_ﬁ-U USB,PPAS531,166-05225,2.179  LAN,N4A03,91J-11932,1.29 = | E =
Frequency Vrms Pinst Pinst max

90.000 Hz 229.84V 746.37 u m

PSTO
Dmax Dc
0.05803% 0.00799%

Tmax

0.0000 s

11.688 mV

Results

PASS

control View

Data

Total Elapsed Time:

psTElapsed Time:  psT: [ |

\ Clear ‘ \ Inrush ‘ llFSGraphj [Real‘nme‘ EPST Graph‘ ‘ Table ‘ \ Results ’

\EXDU'T‘ 0:00:00:00 / 0:00:12:00 0:00:00:00 / 0:00:01:00 0/ 12

Esl

H Sou

ree status: | OFF || ) sHuTnown source |

To prevent the accidental loss of test data the above message
appears if you attempt to close the Flicker test window after
performing a test but not having saved the results.

Clicking on YES will close the window and any unsaved test
data will be lost. Clicking on NO will cancel the request to close
the test window allowing the test data to be saved.
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5 Harmonic Testing.

There are 3 Standards that apply to Harmonic Testing:

; _
@Y IECSoft v2 6 =

New/Load

Test Setup
what type of test would you like to run?
Standard @ IEC ) BSEN ) other
category Harmanics v
IECE1000-3-2:

1 Phase Harmonics

‘ 1 Phase Harmonics High Current (>164)

IECE1000-3-12:
3 Phase Harmanlcs

‘ IECE1000-3-12: ’
’ High Current [*16A)

IECE1000-3-2:
3 Phase Harmaonics

("] Muttipart Test o Next
\

International (IEC) Mode:
1 or 3 phase Harmonics - <16A.
1 or 3 phase Harmonics - >16A and <75A.

BSEN Mode:

1 or 3 phase Harmonics - <16A.
1 or 3 phase Harmonics - >16A and <75A.

Other (JIS) Mode:

1 or 3 phase harmonics (<16A).

NOTE: There is no “Other (JIS)” mode for High Current tests.
International (IEC) Mode applies.

The Dialog displayed depends on the option selected in the
Initial Test setup Dialog (refer to Section 3.3 of this manual).

See section 5.17 of this manual for details on Multipart Testing.
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5.1 IEC/BSEN Modes 1 & 3 Phase Harmonics <16A

Dialog 1

p ‘
®Y IECSoft v2.6 (= |E] &

) i
Equipment Under || laEllatslall=s
Test Details

New/Load
Test

Setup AC
Source

Test Setup
Harmonics Test Settings Page 1
Class Measurement Settings
© class A @ mMeasured LImits specified Limits
Class A >600W >Ower [V surrent 17 Pawer Fal
© CclassB 23a0 | [o | [o |
@) classc current Measurement: L'"te"“a' v]

") class C - Dimmer

) Class C - waveform ("] Manually select a Peak Current range? @

i ClassD
; A default current range of 100Apk will be selected
() Class D - Fridge

oo [ soamn |

The test windows appear the same for IEC and BSEN modes
but details of the actual mode and appropriate limits are
detailed in the Reports.

The user can select the following:

5.1.1 The class of equipment to be tested:

Refer to IEC61000-3-2 and IEC61000-3-12 if you are unsure of
the test class for your device. Refer to sections 5.14 to 5.17 of
this manual for information about Class C - Dimmer, Class C -
Waveform, Class D - Fridge mode and Vacuum modes.

5.1.2 Measurement settings:

Measured limits are used for all classes except for classes C
and D where the user is able to enter Specified Limits for
certain measurements.
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5.1.3 Manually Selecting PPA Range Settings:

Note: The Range selection defaults to 100A pk - this is because
the IEC standard prohibits the use of automatic ranging on the
instrument. The info Icon provides further information.

Il 3

; .
The default current ranges have been selected based on the limits in IEC61000-3-2(16Arms up to CF 1.875). If the expected Apk level during the test is
going to be better suited to another range, then re-select accordingly.

Eg: EUT Arms = 2Arms, CF = 3.4, Apk = Arms*CF = 6.8Apk
Therefore in this example, selection of the 10Apk range would provide optimum ranging

o I

Tick the box “"Manually select a Peak current Range?” to
manually select the current range.

V| Manually select a Peak Current range? @
Select Current (Peak) Range: PPA Current Shunt

l100a v © s0Arms () 30Arms

It is very important to use the correct current Range when
performing Harmonic tests.

The PPA Current Shunt can be selected by confirming the
current rating of the PPA in use for the tests. The current range
can be selected from the drop down menu.

The range selected is determined by prior knowledge of the
expected maximum peak current during the test or
experimentation in normal “power mode” on the PPA.

If the correct Current Range is not known, refer to section
2.4.4 for more details on how to determine the correct range.

5.1.4 Current Measurement - Shunt Selection:

The software defaults to Internal shunt selection. If using
external current shunts clicking on Current Measurement in
the Test Setup dialog box will display a drop down menu with a
number of External shunt options:
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By e

Equipment Under a Setup AC Connect PPA
Test Details Source

Test Setup

Harmonics Test Settings Page 1

Class Measurement Settings
@ class A @ mMeasured LImits specified Limits

Class A BOOW FPower [W]: current (Al Power Factor:

) ClassB 2300 | [ | o

© classc Current Measurement:

() class C - DiImmer

Manual (External)

© classC - waveform 7] mapually select a Pe:LEM IT200/205-S (External)
© classD Kinfadit : HF200 (External)

;i efault current rand HF100 (External)

(D) class D - Fridge LEM 6 (External)

[ << Back ] I Select Mode ]

Selecting the Manual (External) option causes the Scale Factor
and Shunt Value settings to appear in the Test Setup window.

( IECSoft v2_6-U =]=2] = ]

Connect PPA

Setup AC
Source

New/Load Equipment Under
Test Details

Test Setup
Harmonics Test Settings Page 1
Class Measurement Settings
@ class A @ Measured LImits specified Limits
Class A >E00W Power [w): current (A): Power Factor:
© ClassB e300 | o | [o |
©) classC Current Measurement: [Manual (External) v]

© class C - Dimmer scale Factor: shunt value: ohms

() Class C - waveform [7] Manually select a Peak Current range? @
© classD

() class D - Fridge

i e—

A default current range of 3.0A [3V]pk will be selected

The appropriate Scale Factor and Shunt Value should be
entered before clicking on "Next” to continue.
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For the HF100 & HF200 options the scale factor and shunt
value are not displayed because they are selected
automatically:

o= '
IECSoft v2_6-U l=l2] = |
New/Load Equipment Under |[GE S Setup AC Connect PPA
Test Details Source .
Test Setup
Harmonics Test Settings Page 1
Class Measurement Settings
@ class A @ Measured Limits Specified Limits
Class A >B00W Power (W) current (&) Power Factor:
©) class B 2300 | 1o | o |
@ classc current Measurement: [LEM IT200/205-S (External v]

) class C - Dimmer
© class C - waveform
) classD

() class D - Fridge

[ << Back l l Select Mode

[T] Manually select a Peak Current range? 0

A default current range of 300.0Apk will be selected

Click on “Next” to continue:

The settings entered on the previous page are displayed.

l\

.
IECSoft v2_6-U l= R

| Equipment Under | Connect PPA

Test Detalls

Setup AC
Source

Test Setup
Harmonics Test Settings Page 2
current settings Test Settings
Class: ["] Evaluate source harmonics during the test?
Class A
Range: [] Timed Tests?
peak 300.04 Please ensure PC remalins active during testing

shunt  Extern (LEM)
Test type: Duration of test: fins
Measured Limits Number of tests for repeatability: :‘

Settling time: (1) seconds

[ << Back ] [ Select Mode ] [ ﬂsave Configuration ] [ Next >> ]
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5.1.5 Shunt Selection options: The LEM 6

When using a LEM6 for IECSoft testing this option can be
selected from the drop down menu.

Equipment Under e S Setup AC
Test Details ‘ Source

Test Setup

Harmonics Test Settings Page 1

Class Measurement Settings
@ classA @ mMeasured LImits Specified LImits
class A >600W Power [W]: current (&) Power Factor

) class B 2300 | E | o |

O classc current Measurement: |lH§EEE§‘ E’I

() Class C - Dimmer Internal

) class C - waveforn MAanaaieaiiEl)

‘-' H d [T] Manually select a Pe: LEM IT200/205-S (External)
@ classD HF200 (External)

= A default current rand HF100 (External)

() class D - Fridge LEM B [External)

|

When performing a single phase test the Scale Factor and
Shunt Value can be entered directly in the Test Setup window:

& N
IECSoft v2_6-U (=] |
Equipment Under || laEliatElil=s Setup AC Connect PPA
Test Details Source
Test Setup
Harmonics Test Settings Page 1
Class Measurement Settings
@ class A @ mMeasured Limits specified Limits
Class A >BO0OW Power [W): current (A): Power Factor
© classB 2300 | o | o |
) classC Current Measurement: [LEM 6 (External) ']
© class C - Dimmer Scale Factor: shunt value:
() Class C - waveform Manually select a Peak Current range?
() classD Select Current (Peak) Range: PPA Current Shunt
© class D - Fridge (3.0 - ©@ soarms () 30Arms
<< Back ] [ Select Mode ]
- A
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When selecting a 3-phase test the actual Scale factor and
Shunt values are not displayed. Three additional
appear called Phase 1, Phase 2 and Phase 3.

.
IECSoft v2_6-U

New/Load
Test

N " , - {l

Equipment Under Harmonics

Test Details

Setup AC
Source

Test Setup

Harmonics Test Settings Page 1

Class
@ class A
Class A
© classB
) classC
@ classcC -
@ classcC -
@ classD
© classD -

>600W

Dimmer
waveform

Fridge

Measurement Settings
@ mMeasured Limits

Power current (A

Specifled Limits

Power Factor

[2300 | [io | |

1.0

current Measurement: [LEM & (External)

3

[ Phase1 | [ phasez |

[ Phases |

[] Manually select a Peak Current range?

A default current range of 3.0Apk will be selected

<< Back ] [ Select Mode

To enter the Scale Factor and Shunt Values:

buttons

Click on Phase 1 to display the Phase 1 shunt settings menu:

[ Shunt Phase 1 X )
Scale : 1.000000
Value : 1.000000
oK || Cancel |
\

Refer to the calibration label on the LEM 6 instrument and then
enter the scale factor and shunt value for Phase 1.

Click OK to enter the settings.
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Repeat this process for Phase 2 and Phase 3.

Once all the settings have been entered click on Next to

continue:

’
IECSoft v2_6-U

Setup AC
Source

Test Setup
Harmonics Test Settings Page 2
current Settings Test Settings
Class: [7] Evaluate source harmonics during the test?
Class A
Range: [ Timed Tests?
Peak 3.04 Please ensure PC remains active during testing
shunt Extern (LEMB)
Duration of test e.5|mins
Test type: oA
Measured Limits Number of tests for repeatahility: ,:]
settling time: 1] Seconds
[ << Back J [ Select Mode ] [ ﬂsave Conflguration } [ Next >> ]

Test Setup page 2 is displayed which is updated to indicate that
the LEM6 shunt option was selected. The actual scale factors
and shunts values are not displayed but these values will be

sent to the instrument before the test begins.

Continue to Section 5.2 in this manual for further details on the

Test Setting options in this window.
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5.2 Test Settings Page 2

r T N

&Y IECSoft v2_6-U =6 R

New/Load Equipment Under || RaCIUlElilEs Setup AC ‘
Test Test Detalls Source fﬂl
|
1 i
e
< m =|
Test Setup
Harmonics Test Settings Page 2
Current Settings Test Settings
Class: ["] Evaluate source harmonics during the test?
Class A
Range: [] Timed Tests?
Peak 100A Please ensure PC remalns active during testing
Shunt Internal ]
Test type: . 2
Measured Limits Number of tests for repeatability: |:|
Settling time: (1) 10.000|Seconds
[ << Back J [ Select Mode ] [ Hsave conflguration J l Next >> ]
\ A
5.2.1 Evaluate Source Harmonics during the test:

Clicking on "“Evaluate source Harmonics during the test?”
verifies that during the test period the source voltage harmonic
levels are below the limits specified in IEC61000-3-2. The limits
are specified in appendix E (section 9.5) of this manual.

The default setting is for evaluating source harmonics to
NOT be selected.

5.2.2 Duration of Test:

The tests can run indefinitely or for a user defined period. For
tests of a defined period Tick the “"Timed Tests?” box and enter
the required test duration.

This default setting for each test is 2.5 minutes.
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5.2.3 Number of tests for Repeatability:

If testing for reproducibility (refer to section 5.13 of this
manual) the number of times the test is to be repeated can be
selected.

5.2.4 Settling time:

The “Settling Time” can also be adjusted. The default value is
10 seconds which is defined in the Standard document
IEC61000-3-2:2014. This can be adjusted to allow for DUT's
that have a settling time of greater than 10 seconds before
they are ready for testing to proceed.

Hovering over the info Icon provides more information:

Settling time is the time between the software attempting to turn on the source and the test beginning.
IEC61000-3-2:2014 section 6.2.3.3 states that
"When a piece of equipment is brought inte operation or is taken out of operation, manually or automatically, harmenic currents and power are not

taken into account for the first 10 s following the switching event.”

If you specify a settling time of less than 10 seconds you are accepting responsibility for waiting for the correct period to elapse before starting the test

|
 m—
'7(1 Seconcls r

5.2.5 Saving Configuration settings:
The user can if they wish save the “Setup” settings entered so
far by clicking on Save Configuration. Section 6.7 in this

manual will explain how the configuration settings can be
recalled.

Click "“Next” when ready to proceed.
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5.3 IEC / BSEN Modes 1 & 3 Phase Harmonics (>16A
and <75A).

Dialog 1

[ECSoft v2_6 L= X |

New/Load Connect PPA ‘
Test

Test Setup
Harmonics Test Settings Page 1

Table Measurement Settings
Rsce: © mMeasured LImits ) specified Limits
33 IRET[A]:
© Table 2 current Measurement: [lnternal vJ
) Table 3
: ["] manually select a Peak Current range? (1)
) Table 4
) A default current range of 100Apk will be selected
() Table 5

‘ << Back ‘ { Select Mode ‘ Next »>»

The user can now select the following:

The Rsce setting default value is 33 but other values can be
selected.

The Table number for the class of equipment to be tested.

Refer to IEC61000-3-2 and IEC61000-3-12 if you are unsure of
the correct Rsce setting or table number for the device.

The Range selection defaults to 100A - this is because the IEC
standard prohibits the use of automatic ranging on the
instrument. See section 5.1.3 in this manual for further
information.

Specified Limits can be entered for certain measurements.
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Dialog 2

IECSoft v2_6-U = x|

Equipment Under || aEltttlelall=s
Test Details

Test Setup
Harmonlics Test Settings Page 2

current settings Test settings

Table: Evaluate source harmonics during the test?
Tahle 2(33)

Range: ] Timed Tests?

Peak 100A Please ensure PC remains active during testing

Shunt Internal
Test type: Duration or test r; s

Measured LImits Number of tests for repeatabllity: |:]

settling time: ¢ | 10.000|seconds
<< Back ’ [ Select Mode ’ l Hsave conflguration ’ Next »>
. A

The settings entered on the previous page are displayed.
Note:

Refer to sections 5.1 and 5.2 in this manual for further details
on the following settings:

Manually selecting the PPA Range
Shunt selection options
Other settings on Test Setup page 2

Click "“Next” when ready to proceed.
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5.4 Other (JIS) Mode 1 & 3 phase harmonics <16A

= [
IECSoft v2_6 l=lE] = |
New/Load Equipment Under || laEltuhl=s Setup AC
Test Test Details Source
‘ :}./
Rl
/)
Test Setup
what type of test would you like to run?
Standard ® IEC ) BSEN @ other
Category [Harmonlcs v

JISC B1000-3-2:
1 Phase Harmanics

JISC 61000-3-2:
3 Phase Harmonics

[ muttipart Test @ A

This is the option that should be selected when testing to
Japanese (JIS) Standards.

Only the above two options are available in this mode.

Note: There is no Japanese Standard for Flicker testing so the
IEC mode will need to be selected.

Click on the required option and click "Next” to continue:
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Dialog 1

g ™
[ECSoft v2_6 l=[E] = |
New/Load Equipment Under || llaClaatielills Setup AC '
Test Test Detalls Source
Test Setup
Harmonics Test Settings Page 1

Class Measurement Settings
@ class A @ Measured Limits specified Limits
@) class A >600W Power (W) current (&) PowWer Factor
© Class B 2300 | o | o |
@ classC current Measurement: [Internal v]

©) class C - DiImmer
") Class C - waveform
) class D

Class D - Fridge

‘ << Back ’ ‘ Select Mode ’ | Next »>

[] manually select a Peak Current range? 0

A default current range of 100Apk will he selected

The user can now select the following:

The class of equipment to be tested (Refer to JIS C 61000-3-2)
if you are unsure of the test class for your device).

The Range selection defaults to 100A - this is because the IEC
standard prohibits the use of automatic ranging on the
instrument. See section 5.1.3 in this manual for further
information.

For classes C and D the user is able to enter Specified Limits
for certain measurements.

In Other (JIS) mode the user also needs to enter the voltage to
be used when making the measurements. The software will
then display the value of "Vnom” against the test voltage. The
default setting is 230V.
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Dialog 2

"
IECSoft v2_6 = 5%

Equipment Under
Test Details

Test Setup
Harmonics Test Settings Page 2
current Settings Test Settings
Class: Evaluate source harmonics during the test?
Class A
Range: ] Timed Tests?
peak 1004 Please ensure PC remalns active durlng testing
Shunt Internal
Tt Duration of test: mins
Measured Limits Number of tests for repeatabllity: [:[
settling time: 1] Seconds
vnom [1.00]: | 230|v
<< Back ’ ‘ Select Mode J [ Hsave Conflguration ] Next >>
- A

The settings entered on the previous page are displayed.
Note:

Refer to sections 5.1 and 5.2 in this manual for further details
on the following settings:

Manually selecting the PPA Range
Shunt selection options
Other settings on Test Setup page 2

Click "Next” when ready to proceed.
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5.5 Connect to AC Source Dialog.

There are two Source Selection options: AC Source and Other.
Selecting AC source allows the software to control the output of
a Newtons4th N4A series AC Source. Alternative types of AC
Source can be used by selecting the “"Other” option.

5.5.1 Connecting to a N4L AC Source.

Select AC Source.

' ‘ ™
®Y IECSoft v2.6 == ¥

New/Load

Test Test Details

Connect to AC Source

Source Selection

) other @ AC source
connectlon Settings
Interface LAN v
IP Address 192 .168. O . 117

‘ << Back ' ‘ Test Connection ’ [ Save as Default J [Connectasetupl

Before continuing, connect the PC to the AC Source and PPA via
LAN, Serial or USB. Connect the instruments to the Device
under Test (DUT) and any other test equipment. The
instruments and the other test equipment should now be
powered up. Ensure that the interface setting selected in the
software is the same as that set on the instrument.

For Serial and USB interfaces select the correct Com Port and
for Serial select a Baud Rate of 19200.
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If selecting the LAN Interface click on SEARCH. The following
“Please Choose Instrument” window will appear, select the
correct instrument from the list of instruments connected to
the LAN bus and then press the OK button.

P ‘
Please Choose Instrument 23

IP Address Instrument
192168.0.114 NEWTONS4TH.N4AD3.91J-11932,1.29

[ cancel ] [ 0K ]

Once the required Interface has been selected Click "Connect
& Setup” to continue.

The AC Source Settings window appears. Set the required
Frequency and Voltage for the test to be performed.

r ™~
AC Source Setup
AC Source Settings
Voltage RMS: €30.00 v
Frequency: 50.00 Hz
Settling time 10.00 seconds
Output after test? ) 0n @ Off
‘ Cancel ’ ‘ setup l
\

S

The Settling time defaults to 10 seconds, which is the minimum
requirement stated in the Harmonics Standard document. The
user is able to adjust this value which causes a delay between
starting the test and the test actually starting. The user must
ensure that the DUT is stable and the requirements of the
appropriate Standard are observed.
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The user can also decide if the Source output remains [@M or is
switched OFF once the test is completed.

WARNING: Remember that the EUT will remain “LIVE"” if
selecting the option to leave the Output ON after the test is
completed.

Click on “"Setup” to continue.

After a short delay the Connect to Instrument dialog appears.

5.5.2 Connecting to “"Other” types of AC Source.

The IECSoft Software can be used with any make of AC Source
providing they conform to the requirements stated in the
various Standard documents.

To use other makes of AC source select “"Other” in the Source
selection options.

’
IECSoft v2_6

Equipment Under
Test Details

Connect to AC Source
Source Selectlon

@ other ) AC Source
Voltage Range Settings

Select a voltage range higher than the maximum RMS
voltage you will be using:

llﬁ _;Y.l

300mv

select the Frequel ‘3\\’/ Ing at:

10V
30V
100V
300V

Test CDHI'![P e as Default Next »>
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The correct voltage range will need to be selected for the EUT.
Click on the voltage range setting to display the drop down
menu and then select the appropriate Voltage Range.

NOTE:

When the user selects Source selection “"Other” the Software
will be unable to control the output of the AC source. The User
will have to ensure that the source settings are correct and that
the source Output is switched B before the test begins and
OFF again on completion of the test.

The test frequency is selected automatically by the software
but there is the option to select it manually. The default setting
of AUTO should normally be used.

On very rare occasions a few makes of AC Source have caused
problems monitoring the frequency whilst the test is running. If
this should occur the frequency can be selected manually in the
software and the test repeated. Further details can be found
later in this section of the manual.

”
IECSoft v2_6

New/Load
Test

Setup AC
Source

Source Selection
@ other ) AC Source

‘ Connect to AC Source |

voltage Range Settings

select a voltage range higher than the maximum RMS
voltage you will be using:

1Ky v

select the Frequency you will be testing at:

Auto ¢
Fixed 50 Hz
Fixed 60 Hz

‘ << Back Test Connection Save as Default Next »>
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Should there be a problem detecting the frequency when the
test starts running (refer to section 5.7.1 in this manual) a
warning message will be displayed. The user should return to
the Connect to AC Source screen and manually set the
frequency to a fixed value of 50Hz or 60Hz.

Select the Frequency you will be testing at:

| Auto -
Auto
Fixad 60 Hz l
—/ Fixed 60 Hz __ r

Having selected the AUTO option or manually set the Test
Frequency the user should click on "Next"” to continue.

.
# IECSoft v2_6 =] =

New/Load Equipment Under || RGeS Setup AC
Test Test Details

Connect to AC Source

-~

Manual AC Source Setup

o ' Please ensure that the output of your AC Source is turned ON now to
W ensure that before the test begins the EUT has enough time to settle as
required by section 6.2.3.3 of the IEC61000-3-2 standard

(AUt i

<< Back Test Connection Save as Default Next >>

The above message is displayed. The user MUST switch ON the
AC Source output before clicking OK to continue. The EUT
doesn’t have to be turned on now but it must be turned on
before clicking on the START button in the Flicker test window.
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Note: Failure to follow this procedure can cause the instrument
to be setup incorrectly which can cause unnecessary test
failures.

Click on OK to clear the message and then click on NEXT to
continue with the test setup procedure.

5.6 Connect to Instrument screen.

, R

New/Load
Test

Equipment Under || Gl
Test Details

Connect to Instrument

connection Mode

@ Auto Detect (7 Manual connect

Connectlon Settings
Detected Compatible Devices

Maodel Serlal Number Flrmware Ve... Address

PPABE31 166-06225 2178 sarial COM3
PPAS530 165-04721 2177 Serlal COMB

Interface

<< Back

The PPA should be powered up and connected to the other
instruments and PC as indicated in the previous section.

Selecting “"Auto Detect” connection option will display all
instruments that the software can connect to. In this example
IECSoft auto detected a PPA5511 and a PPA5531. Highlight the
required instrument and click on Connect. It is also possible to
double click on the instrument to connect to it.

Finally click on "Connect” to connect to the PPA.
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A series of Setup windows is displayed:

7~ 5

Setting Up

walting...

Setting Up

Sending setup commands to
Instrument...

Tasks Complete: 1/4

Setting Up

walting for Instrument to finish setting
up

cancel

The first window is displayed for a few seconds. A number of
Setup windows appear whilst the software sends the necessary
commands to prepare the instrument. Finally another WAITING
window appears which disappears when the setup procedure is
complete.

There is an option to cancel the setup in each of the windows
as they appear. Clicking on “Cancel” will return you to the
“Connect to Instrument” dialog box.

Once the Setup windows are cleared the Harmonic View Real
Time Graph is displayed.

Page 83



5.6.1 Out of Date Firmware message

When connecting to the instrument the IECSoft software
checks the firmware version installed on the instrument.
Should the firmware version be below the minimum version for
use with this version of IECSoft the following message will be
displayed.

g 4 n
QOut of date firmware 28

The Instrument currently In use has flrmware version
! _ 2_154
> Please upgrade to version 2_165 or newer to ensure
compatabllity

To get the latest firmware visit: Newtonsdth Support Page

T

If this message appears the firmware should be upgraded
before performing any IECSoft tests.

When upgrading the instrument firmware it is recommended to
update to the latest version. At the time of updating this user
guide the recommended minimum firmware version is v2.179.

Please refer to our website to download the latest version or
contact our office or your local distributor.
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5.6.2 Manual Connection

This option can be used if having problems detecting any
instruments connected to the PC:

.
IECSoft v2_6 l=|E] = |

New/Load Equipment Under Connect PPA
Test Test Details

Connect to Instrument
Connectlon Mode
(7) Auto Detect @ mManual connect

Connection Settings
Manual Connection Settings

Interface [USB v]
ComPort [CUMS v]
Baud Rate [19200 v]
<< Back ’ [ Test Connection ’ ‘ Save as Default ’ Connect
- A

Check the Interface option selected on the PPA and set the
Interface option in the Manual connection window (above) to
the same setting. Depending on chosen interface option, set
the correct baud rate and select the appropriate Com Port.
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5.7

Performing a Harmonic Test.

The Harmonic View Real Time Graph is displayed by default.

gIECSoftVZ_@U USB,PPA5531,166-05225,2.179  LAN,N4A03,91J-119321.29

B, X

=

Current [A]

500.00mA

1.00A |j

833.33mA

B6B.67mA

333.33mA

166.67mA

0.00A B

2 3 45 6 7 B 8 10 11 12 13 14 15 16 17 18 19 20 2] 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 PO
é HC
Harmonic %
Amp Range Harmonic Range
2 S - — B current [l Peak [ average [ rinimum [l Fail Peak
V] Auto 1.000 V] Auto 2 40 O Failavg STL B roic [0 notapplicable
cantrol view Real Time Data —
] View Mode: Time Left: Elapsed Time: Test Count: ‘ &
A e _: Fe
Slart I ‘ WeA| i Etenh ‘ Data ‘ Table | [spsolute v | 00:00:00 00:00:00.000 () [0]0/2 () | >

il source Status: || OFF || () sHUTDOWN SOURCE |

This can be changed to Data view or Table view.

Moving the curser over the test buttons displays a description
of the function of that bottom in the bottom left hand corner of
the test window. This also applies to the result boxes on the
View Real Time Data screen etc. In the example below the

cursor

was placed over the POHC result box.

29.527 mA 26.690 mA 30.273 mA I

H 40 POHC POHC Max

26.501 mA 96.588 mA 97657 mA

Control View Real Time

| View M

s | oo Loma] (e ]

POHC Is currently below Its imit of D.254

b

For the tests in this guide Data view was selected before
proceeding with the test.
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Harmonics data view test window.

g IECSoft v2_6-U USB,PPA5531,166-052252.179 LAN,N4A03,91)-11932,1.29 o|8 =
Frequency Vrms Arms Watts Power Factor Voltage CF  Current CF
Current THD THC Avg
H10 H 11
H12 H13 H14 H15 H 16 H17 H18
H19 H 20 H 21 H22 H23 H 24 H25
H 26 H27 H 28 H29 H 30 H 31 H 32
H 33 H 34 H 35 H 36 H 37 H 38 H 39
H 40 POHC POHC Max
control View Real Time Data
s (oo | [en ] [omn ] [Loma ] (oone ] "% oo (e |[5] trasns e mrae- @ (€
Forces the source’s output ta turn off || source status: | @FF | & sHutnown source

Click on “Start” to proceed with the test.

The following window appears for a few seconds when the AC
Source Output is switched on.

g N

AC Source Settling

walting

cancel

The window is then updated to display the remaining time until
the test continues. This is the Settling time previously entered
into the second Test Setup dialog box.

Page 87



7~

AC Source Settling

walting for Instrument to sync.
Time Remalning: 9 seconds

cancel

The following message will then be displayed. The user must
click on CONTINUE for the test to start.

- -

AC Source Settling

Settling Complete
Press Continue to start the test

\ >

Note: This allows the user to delay starting the test if required
to allow longer for the DUT to stabilise etc.

The test will now start to run with the parameters in the Data
view window being updated. The "“Time Left” and “Elapsed
Time" figures will reflect the selected running time of the test.

Whilst the test is running the view mode can be changed as
required to view the results in Graph, Data or Table format.

On completion of the tests a “Test complete” message will be
displayed as shown below.

T

P ‘
Test Complete X |

The test has been completed

["] Don't show this message agaln

- "

Click "OK” to clear the message.

The user can choose not to display this message in future tests
if they wish to by ticking the box in the window.
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5.7.1 Test Start-up Problems.

When clicking on the START button (highlighted yellow bellow

to start the test running, the software will check that the AC
Source and PPA are correctly setup for the test to begin. If the
software detects a problem it will stop the test and
automatically start the test again. This will be repeated up to 5
times. The START button will change to Stop and back to Start

again each time the test is restarted

If there is still a problem on the fifth attempt the test will be

stopped and the message below will be displayed.

g IECSoft v2_6-U USB,PPA5531,166-05225,2.179 LAN,N4A03,91J-119321.29 = | E P
Frequency Vrms Arms Watts Power Factor Voltage CF Current CF
Current THD THC Avg
HT
H 12 H13 | [l sy H 18
I you would like to continue anyway the test data may be inaccurate

H19 H 20 P H 25

H 26 H27 ’ H 28 H29 H 30 H 31 H 32

H 33 H 34 H 35 H 36 H 37 H 38 H 39

H 40 POHC POHC Max

0.0000 A 0.0000 A 0.0000 A

Control View Real Time Data

View Mode: Time Left: Elapsed Time:  Test Count: &
[ Start H Clear H WFA ‘ [ Graph H Data H Table ‘ Expon NO ‘ 00:00:59 00:00:00.255 €] (01072 [3) >

| source status: m[\_@ SHUTDOWN SOURCE ||

Click on NO and check the equipment to confirm everything is
setup correctly and that the Source Output is being switched
on at the correct time. If there is still a problem the frequency

should be fixed to 50Hz or 60Hz (section 5.5.2 in this manual
and the test repeated.
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There is the option to click on YES and continue with the test
anyway even though the DUT was not detected. This is only for
fault investigation purposes etc and the displayed test data will
probably be inaccurate. The test will be declared Invalid on
completion due to the start up issues. The displayed result in
the Excel / PDF report will be “Test — N/A. Invalid DUT",

5.7.2 Running Multiple Tests

When performing more than one Harmonic test the above “Test
Complete” message appears when each test is completed. The
“Start” button will also be renamed “"Next Test”. Click on “"OK”
in the Test Complete window and then click on "Next Test” to
start running the next test.

5.7.3 Stopping the Test

The test can be stopped at any time by clicking on the stop
button. A message will be displayed (see below) asking the
user to confirm they want to stop the test.

g h'

End Test

§ . Areyou sure you want to end the test?
.

e [ ]

Click on “Yes” to confirm that the testing is to be ended. The
testing will stop and because the results of the test are valid
the Test Complete window is displayed.
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5.7.4 Clearing the Results.

The CLEAR button can be found in the bottom left hand corner
of the Harmonic test window.

e
IECSoft

| Areyou sureyou want to clear this data?
.

(e J[ % |

Clicking on this option displays the above message. This is to
ensure that the user does wish to clear the data. Clicking on
“Yes” will erase all of the test data which can’t then be
retrieved. Clicking "No” will cancel the option.

5.7.5 Phase Selection buttons:
B8

These can be found along the bottom of the Harmonic Test
dialog but are only available when running 3-phase tests. The
Harmonic test dialog defaults to displaying results for Phase 1
but these buttons can be used to display the results for Phase 2
or Phase 3 instead.

This example is an “International (IEC)” 1-phase harmonic test.
Class A is selected, running a timed test of 1 minute duration
with the number of Tests for Repeatability set to 2. Evaluation
of source harmonics is also selected.
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5.8 Harmonic Results - Viewing Options.

5.8.1 Harmonic Results — Data viewing mode.
®Y [ECSoft v2 6-U  USB,PPAS531,166-05225,2179  LAN,N4A03,91J-11932,1.29 o |8 X
Frequency Vrms Arms Watts Power Factor Voltage CF  Current CF
Current THD THC Avg
H10 H1
H12 H13 H14 H15 H 16 H17 H18
H19 H 20 H 21 H 22 H23 H?24 H 25
H 26 H 27 H28 H29 H 30 H 31 H 32
H 33 H 34 H 35 H 36 H 37 H 38 H 39
H 40 POHC POHC Max Harmonics Source Repeatabhility
= ——— = —
anren] e | (Cumn ] [oran ] [Coma ] [ ] 77 [omn] (v | [B2] 0200 oommmmso0 mas o) |61
| source status: | OFF [ sHurnown sc; 3

In the Data View window the results of the measurements are
shown including all harmonics. Additionally final Pass / Fail
result windows are shown for the Harmonic and Source tests. If
Repeatability tests were performed then a Final result for these
tests will also be displayed.
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5.8.2 Colour coding of Harmonics

In Data View the Harmonics have a default background colour
of black. It is possible to select a coloured background where
the colour represents the pass / fail status of each harmonic.

To activate / de-activate this mode right click anywhere in the
Data View dialog box and tick / un-tick the Harmonics Results
Colour option.

b ol B o TN R

v Harmonics Results Colour
L 1

g IECSoft v2_6-U  USB,PPA5531,166-05225,2.179 LAN,N4A03,91J-119321.29 = |8 R
Frequency Vrms Arms Watts Power Factor Voltage CF  Current CF
50.000 Hz 229.84V 265.89 mA 32127 W 0.5257 1.4094 3.2513

Current THD THC Avg H3
157.9430% 224.51mA 224.20 mA 142.20 mA 11204 mA 130.62 mA 1.2759 mA
H10 HT
16.53 mA 1.2872 mA 97393 mA 1.3366 mA 75.424 mA 1.2310 mA 53.101 mA
H12 H13 H14 H15 H16 H17 H18
1.2491 mA 32.220 mA 1.1389 mA 15.012 mA , 4.5770 mA
H19 H 20 H 21 H 22 H23 H 24 H 25
81946 mA 11639 mA 11.311 mA 1.1810 mA 11.206 mA 1.2121mA 8.6895 mA
H 26 H27 H 28 H 29 H 30 H 31 H 32
11243 mA 4.8460 mA 11713 mA 1.8698 mA 118906 mA 2.8952 mA 11821 mA
H33 H 34 H 35 H 36 H37 H 38 H 39
43200 mA 48353 mA 3178 mA 24813 mA
H 40 POHC POHC Max Harmonics Source
1.1136 mA 20.597 mA 20.687 mA FAIL PASS
Control View Real Time = ; Data —
\NthTest” Clear ‘ \ WFA ‘ ‘ Graph ‘ \ Data ‘ \ Table ‘ View: Mode: ‘Expnn M SSEDL::;: EIS:DJ);;;I_:T;:: ETE?:]C'?;IM@ i
| source status: || BFF || & snutnown source |

Harmonics are shaded green if they are within the limits or red
if the fail to meet the limits.

Measurements shaded vyellow indicate that the result is
approaching the limit but is still within the specified limit.

Measurements shaded orange (not shown) indicate that they
would have failed but have been saved by a STL or POHC
exception.

Measurements that are still shaded black have no limits.
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Hovering over any value in the window will display the limit for
that value in the bottom left hand corner of the window. E.qg.
Harmonic 34 is below its average limits of 30mA and is below
its peak limit of 50mA.

5.8.3 Add Test option.

On completion of the harmonics test, the start /stop button
(see below) changes to “"Add Test”. This applies to all viewing

modes.
‘ 0.0000 A

Control
[Add Test’ l Clear ‘

WFA ‘

.

This allows the user to run an extra harmonics test if required.
Clicking the “Add Test” button will result in the following
window being displayed.

Add Test?

Are you sure you want to add another test?

\ ~

Click yes to confirm that you want to add another test. An
additional test will be added to the test count at the bottom
right of the Viewing window. The “Add Test” button changes
back to “Start”. Click on "Start” to run the additional test.

If only one Harmonic test had been selected, the “Add Test”
option will set the software into Repeatability Testing mode,
refer to sections 5.1.1 to 5.1.4 and 5.13 in this manual for
further details.

On completion of the additional test the “Add Test” button is
again displayed. This allows the user to keep adding extra tests
one at a time if required.
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5.8.4 Harmonic Results - Graph viewing mode.
In this mode it is possible to display several graphs of results.
These are:
Absolute
Percentage
Individual

Results
Source

Absolute Graph.

gIECSOﬁ v2_6-U USBPPA5531,166-052252.179 LAN,N4A03,91J-11932,1.29 = | &8 =
358.94mA
299.12mA
239.30mA
L |
~—
)
g 179.47mA
fu.
| 5
3
(& ]
119.65mA
589.82mA
L = 8§ 8 B
1m 1
/ . HC
e Harmonic -
< »
aAmp Range Harmanic Range -
o 2 i d current [B Peak [ average [ minimum [l Fail Peak
Y] Auto 0.359 V] Auto 2 40 O Fallavg STL B roic [0 wnotapplicable
control view Real Time Data s
e B - - ¢ 1 [ 10 | View Mode: ( 1 17— | Time Left: Elapsed Time: Test Count: & |
|Add Test| | cleal ‘ VIFA ‘ ‘ Graph H pata “ Tahle (absolute ~] ‘Expon‘ ‘ note ||| ogooo0 ooooooooo@ mas G | e |
H Source Status: “ OFF || () SHUTDOWN SOURCE |
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Percentage Graph.

g IECSoft v2_ 6-U  USB,PPA5531,166-05225,2.179  LAN,N4A03,91J-11932,1.29

100 |

% of Limit

7 8 9 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24

e Harmonic

Amp Range Harmonic Range

current [ Peak

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Auto 0.359 V| Auto B Fainavg sTL B roHC [ wnotApplicable
cantral Vlew Real Time Data 2
Z Y View Mode: 1 Time Left: Elapsed Time: Test Count:
3 | = ( | ‘ e Moge: - 5 |
Add Test | WFA Graph | | Data || Table [Percent: ~ Export | | Note ||| goopioo ooooooooo@ M3/3 G | e

[ average [ mimimum [l Fail Peak

| source status: || BFF || ¢ sHutoown source |

The vertical axis on the Percentage Graph defaults to display
100% when the results obtained are less than 100% of the
limit. The axis would automatically be adjusted to display the
maximum value for results that are above 100% of the limit.

In this example a line is drawn on the graph to display the 90%
of limit level. Depending on the scaling of the axis similar lines
will be shown for the 150% and 200% of limit levels.
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Individual graph.

@Y IECSoft v2 6-U  USBPPAS531,166-052252.179  LAN,N4A03,91)-11932,1.29 = B X
300.00m
250.00m
200.00m
—
—
-
g 150.00m
| -
P
3
100.00m
50.00m
0.00 i}
a0 83 96 a9 102 105 108 m 14 17 120 123 126 129 132 135 138 141 144 147 150
Time (s]
&3] Harmonic : 3 (i)
»
Control View Real Time Data = =
( | - — 1 1 7] View Mode: [G o Time Left: Elapsed Time: Test Count: ‘ &
‘Adtl Test | ‘ clear ‘ \ WFA ‘ Graph ‘ ‘ Data J ‘ Table | (ndwiduz ~ |Export | | N | oo0o00 oomzmoccnm min m S
[ | source status: [ BFF [ O sutoown source |

This graph displays the results for a single harmonic.

The harmonic that the graph represents is displayed near the
base of the graph.

The <) and = keys are used to select the actual harmonic to
be displayed on the graph.
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Results Graph.

gIECScﬂ v2_6-U USBPPA5531,166-052252.179 LAN,N4A03,91)-11932,1.29

358.95mA

298.13mA

Phase 1: PASS

239.30mA
<
Sd
-
C
179.47mA
®
P
-
3
[ )
119.65ma
59.83mA
0.004 d ! - ; | g
14 15 18 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3] 32 33 34 35 36 37 38
1400 Harmonic
Amp Range Harmonic Range
S R 1 ! [ current [ Peak [ average [ minimum [l Fail peak
] A 359 2 Radia
¥l Auto Bk all ) St £ 48 O rFanavg @ sTe B rorc [0 notapplicable Redra
Control Vlew Real Time Data
View Mode: ) Time Left: Elapsed Time: Test Count:
[AddTestl Clear \ WFA ‘ \ Graph H Data H Tahle ’ Export Note 00:00:00 00:00:00.000 n13/3

| source status: || OFF [ sHutnown source

Source Graph.

@Y [ECSoft v2.6-U  USBPPAS531,166-052252.179  LAN,N4A03,91)-11932,1.29 o8] X
§7.73my
Phase 1: PASS
7anmy
58.49mV
—
L
o
O smemn
o
)
S
29.2amv
14.62my
0.00v
9 10 1 12 13 14 15 16 17 18 19 20 2] 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
=0 Harmonic
volt Range Harmonic Range
Lo i 2 Ll B current [ Peak [ average [ minmum [ Fail Peak
V| Auto V| Auto 2 40 B rFanavg @ st B Poic [0 nNotapplicable
control View Real Time Data o
[ V[ view Mode: Time Left: Elapsed Time:  Test Count: &
i‘“"”es“ iga) i wEA ‘ [E'ap"[ pata_ || Table ] Source v lote 00:00:00 00:00:00.000 (&) (13/3 () | >
| source status: || OFF [ sHutnown source |
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5.8.5 Selection of Parameters displayed on graphs.

On the Absolute and Percentage graphs it is possible to select
which parameters are displayed on the bars of the graph.

Moving the curser over the graph area and then right clicking
on the PC mouse results in the “Display” option appearing on
the graph, move the cursor over “display” results in the display
parameters being displayed. Now select the parameters to be
displayed on the graph.

Only one parameter can be changed at a time. It is necessary
to right click on the graph area again and follow the above
procedure for each parameter to be changed. The graph
changes automatically when a parameter is selected or de-
selected.

The 4 parameters that can be changed are Average, Current,
Peak and Minimum. The default setting for the graphs is
Minimum de-selected and the other parameters all selected.

@Y IECSoft v2 6-U  USB,PPAS531,166-052252.179  LAN,N4A03,91)-11932,1.29 =REEIRL X
358.94MA [
29912ma
239.30mA
~
—a
0
g 179.47mA
e
T,
3 v Average
o v Peak
119.65mA
SmA Minimum
59.82ma
. 10000, e il
0.00s [MEE_ESS -8 =5 8§ _— -5 8 8§ - I | I - _|
2 3 4 6 7 8 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 PO
- HC
00 Harmonic ;
»
Amp Range Harmonic Range
: <! ‘/‘ s B current [ Peak [0 average @ mMinimum [ Fail Peak
AUty Hiht G O Failavg STL W roic [ notapplicable
control view Real Time Data . Y
‘ f ] | View Mode: 7‘ = ‘*2 Time Left: Elapsed Time:  Test Count: & |
Flear Wi f | — % = %
‘Ad‘”es’] ; | wea | | erapn || oara [ Tavle | [ansolute | |export | | note ||| ono0i00 oonosnsoo@ mas © | |
u source Status: H OFF || () sHUTDDWN SOURCE |
J
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5.8.6 Adding Notes to graphs:

Notes can be added to the Absolute and Percentage graphs. A
slider bar can be seen on the graph below the title for the
horizontal axis. Just above the slider bar to the left hand side
of the graph are the test number/ total number of tests and the
total test time. Moving the slider bar adjusts the test number
and the test time at that test number.

To add a Note move the slider bar to the required data
number. Then click on the NOTE Icon to open the “Add
Comment” window. Enter the Notes / Comments and then click
on “"OK” to save the Notes and close the window.

£ N
Add Comment

Comment at 100:

This Is a test note

0K ] { Cancel

A message Icon is displayed in the top left hand side corner of
the graph window for any test number with a saved Note.

P
g IECSoft v2_6-U USB,PPA5531,166-05225,2.179

& 22a3sma

l This is a test note

186.96mA

To read a stored message move the slider bar and stop on any
test when the message icon appears. To view the message
hover the mouse over the message icon. The message will be
displayed just below the message icon for 5 seconds.
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5.8.7 Harmonics graph playback mode:

P

When this button (green arrow) is pressed the software will
playback the harmonic test results stepping through the data in
real time. Any of the graph viewing modes can be replayed.
Whilst replaying the test the icon changes to the red square,
playback can be stopped at any time by clicking on the button.
The icon will revert to a green arrow, click on it again to start
playback again from the beginning.

5.8.8 Customised Amplitude and Harmonic Ranges:

Amp Range Harmonic Range

V] Auto 0.076 V| Auto ‘ 2 ‘ 40 T

The user can customise the settings for the amplitude and
harmonics ranges on certain graphs. The table below indicates
the ranges that can be customised on each of the graph
options.

Y axis X (Harmonic) axis
Absolute Yes Yes
Percentage No Yes
Individual N/A N/A
Results Yes Yes
Source Yes Yes

To change the Y axis Range remove the “tick” from the Volt
Range Auto box and then enter the new Max: Range value.
Click on “Redraw” to display the graph using the new range.
These settings can be found at the base of the graph.

The X axis Range defaults to display Harmonics from 2 to 40.
To display a different range of harmonics on the graph remove
the “tick” from the Harmonic Range auto box. Enter the
number of the minimum and maximum harmonics to be
displayed. Click on “Redraw” to display the graph using the
new range of harmonics.
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5.8.9 Harmonic Results — Table viewing mode.

@Y [ECSoftv2 6-U  USB,PPAS531,166-052252.179  LAN,N4A03,91)-11932,1.29 = B %

Te.. P. Time Frequency (... vVrms(v)  Arms(A) watts (W) Power Factor Voltage CF current CF current THD... THC (&) THC Avg... P1*
1 1 1 08:50:11.... 50.0000 229.0107 0.7585 B86.8335 0.4999 1.4042 3.5401 1.6984 0.6533 0.6533 DE
2 1 1 08:50:11.... 49.9999 229.0042 0.7586 B86.8290 0.4998 1.4040 3.5388 1.6982 0.6533 0.6533 0.
3 1 1 08:50:12... 50.0000 229.0073 0.7587 86.8264  0.4997 1.4041 3.5376 1.6985 0.6534 0.6534 0.
4 1 1 08:50:12... 50.0000 229.0044 0.7588 86.8231 0.4997 1.4042 3.5433 1.6985 0.6535 0.6534 0.
5 1 1 08:50:12... 50.0000 228.9993 07588 86.8229  0.4997 1.4036 3.5406 1.6986 0.6536 0.6534 0.
6 1 1 08:50:12... 50.0000 229.0020 0.7587 86.8131 0.4997 1.4037 3.5456 1.6990 0.6535 0.6534 0.
7 1 1 08:50:12... 50.0000 228.9976 0.7587 86.8098 0.4997 1.4037 3.5464 1.6993 0.6535 0.6535 0.
8 1 1 08:50:13... 50.0000 229.0061 0.7587 86.8076 0.4996 1.4036 3.5469 1.6992 0.6535 0.6535 0.
9 1 1 08:50:13... 50.0000 229.0093 0.7587 86.8076 0.4996 1.4038 3.5483 1.6988 0.6535 0.6535 0.
10 1 1 08:50:13... 50.0000 229.0037 0.7587 B86.8020 0.4996 1.4038 3.5587 1.6992 0.6536 0.6535 0.
1 1 1 08:50:13... 50.0000 229.012 0.7587 86.8025 0.4996 1.4039 3.5563 1.6996 0.6537 0.6535 0.
125 |1 1 08:50:13... 50.0000 229.0117 0.7588 86.8053  0.4995 1.4043 3.5621 1.6997 0.6537 0.6535 0.
13 1 1 08:50:14... 50.0000 229.0073 0.7589 86.8146 0.4995 1.4041 3.5590 1.6997 0.6538 0.6535 0.
14 1 1 08:50:14... 50.0000 229.0129 0.7589 86.8208  0.4995 1.4041 3.5724 1.6992 0.6538 0.6536 0.
15 1 1 08:50:14... 50.0000 229.0127 07590 86.8275 0.4995 1.4038 3.5716 1.6992 0.6538 0.6536 0.
16 1 1 08:50:14... 50.0000 229.0129 07590 86.8236 0.4995 1.4037 3.5699 1.6995 0.6538 0.6536 0.
17 1 1 08:50:14... 50.0000 229.0066 0.7590 86.8223 0.4995 1.4036 3.5660 1.6998 0.6539 0.6536 0.
18 1 1 08:50:15... 48.9999 229.0093 0.7580 B86.8187 0.4995 1.4038 3.5626 1.6996 0.6538 0.6536 0.
19 1 1 08:50:15... 50.0000 229.0127 0.7590 86.8132 0.4994 1.4040 3.5584 1.6998 0.6539 0.6536 0.
20 1 1 08:50:15... 50.0000 229.0100 0.7591 86.8069  0.4994 1.4046 3.5570 1.6999 0.6540 0.6537 0.
2t |1 1 08:50:15... 50.0000 229.0120 07591 86.8046  0.4994 1.4049 3.5595 1.6994 0.6539 0.6537 0.
22 |1 1 08:50:15... 50.0000 229.0061 0.7590 86.8009  0.4994 1.4047 3.5631 1.6995 0.6538 0.6537 0.
23: [} 1 08:50:16... 50.0000 229.0161 0.7589 867950  0.4994 1.4048 3.5673 1.6995 0.6538 0.6537 0.
24 T 1 08:50:16... 50.0000 229.0158 0.7589 86.7965 0.4994 1.4045 3.5695 1.6994 0.6537 0.6537 0.
25 1 1 08:50:16... 50.0000 229.0188 0.7590 86.7900 0.4993 1.4047 3.5689 17002 0.6539 0.6537 0.
26 1 1 08:50:16... 50.0000 229.0227 07591 B86.7852 0.4992 1.4046 3.5661 1.7008 0.6540 0.6537 0.
27 1 1 08:50:16... 50.0000 229.0222 0.7591 86.7811 0.4992 1.4044 3.5614 17012 0.6540 0.6537 0.
28 1 1 08:50:17.... 50.0000 229.0210 07592 B86.7798 0.4991 1.4044 3.5639 17018 0.6542 0.6537 0.
29 1 1 08:50:17.... 50.0000 229.0247 07593 86.7854  0.4991 1.4049 3.5637 17017 0.6543 0.6538 0.
30 1 1 08:50:17.... 50.0000 229.0273 0.7592 867784  0.4991 1.4047 3.5642 17017 0.6542 0.6538 0.
at (1 1 08:50:17.... 50.0000 229.0249 07592 86.7844  0.4991 1.4050 3.5633 17018 0.6543 0.6538 0.
32 1 1 08:50:17.... 50.0000 229.0237 0.7592 86.7800  0.4991 1.4045 3.5594 17014 0.6543 0.6538 0.
33 1 1 08:50:18.. 50.0000 229.0256 07591 86.7832 0.4991 1.4041 3.5580 1.7007 0.6542 0.6538 DY
< m 13
“cantrol view Real Time Data

View Mode: | Time Left: Elapsed Time: Test Count:
‘Add Test] Clear | WFA ] \ Graph ] ‘ Data ’ [ Table ] Note 00:00:00 0000:00.000 &) [1]3/3
| source status: || BFF |[[¢) sHurnown source |

In Table viewing mode results can be seen for:

Absolute
Results
Difference
Source

Note: The data in the Difference table is used for Repeatability
tests. These tests are described in more detail in section 5.13
of this manual.

5.9 Saving Harmonic Results.

Section 6.2 in this manual provides details of the options
available and how to save the results in these options. It is also
possible to edit the DUT results before creating the final report.

Please refer to Appendix B (section 9.2) in this manual for
examples of Excel and PDF reports for Harmonic testing.
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5.10 Closing the Harmonic test window.

gIECSOftvz_G-U USB,PPA5531,166-052252.179  LAN,N4A03,91)-11932,1.29 o | B =
358.94ma [y
209.12ma
239.30ma
-~
L —
-
| =
179.47ma
(1]
P
f
3
O
119.65ma
1 1
59.82mA —_ i
1
1
B B | —
| 100
0.00a MR (NN (S . e - 2 | | l ‘,,, ] y I N —
2 3 45 6 7 B8 910 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 PO
. HC
e Harmonic %
»
Amp Range Harmonic Range
current [ Peak [0 average [ mimmum [ Fail Peak
VI Auto 0.359 ] Auto Fallavg [ sTL B roHc [ notappiicable
control view Real Time Dpata
‘/ Y ) . Y r | (7 View Mode: 1 [~ TimeLeft: Elapsed TIme: Test Count: ‘ /}\‘
AddTest| | cClear | | WFA ‘ [G""’“ ‘ Data H Table ‘ Absolute v | Export | | note Hl/‘ou:oo:oo ooooo0.000 (<) M13/3 () |
| source status: || BFF || & snutoown source |

To prevent the accidental loss of test data the above message
appears if you attempt to close the Harmonic test window after
performing a test but not having saved the results.

Clicking on YES will close the window and any unsaved test

data will be lost. Clicking on NO will cancel the request to close
the test window allowing the test data to be saved.
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5.11 Harmonic Results — STL and POHC Exceptions.

It certain circumstances it is acceptable for the harmonics to
exceed the specified limits. These incidents are called
exceptions.

There are two of these exceptions. These are called:

Short Term Limit (STL) Exception
Partial Odd Harmonic (POHC) Exception

The definitions of the above exceptions are explained in section
6.2.3.4 of the IEC 61000-3-2 Standard. They are also included
in Appendix D (section 9.4) of this user manual.

When an exception occurs the final result for the harmonic test
would still be shown has a pass but the exception would be
displayed on the graphs and in the tables. The following screen
shots show examples of how these exceptions are displayed in
the IECSoft software.

Note: The following examples are for reference purposes only.
They have been simulated to allow the user to easily identify
when an exception occurs and where it will be displayed in the
results produced when using the IECSoft software. Normally
data would be displayed for all harmonics on the tables and in
the graphs.
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The Short Term Limit (STL) Exception:

STL Exception displayed on the Absolute Graph:

R R C—— R

154 44 mA

12870mA

10296 mA

Current (A)
4
3

5148mA

2574mA

0004 LB -
25 53 Gig gy 415 7 9 42 2 3 W B 2
152/152 30 Seconds, 201 ms Harmonic %
A Hem
oo o i Force - B res (o [ Momm W Forex
) Ao ¥ Ao B rairvg | st W FoHC O ot Appicable
Cortrol View o Modo Data
View Bapsed Tme: _ Test Court &
Gear | | wra Reai Tme | | Graph o (e~ Bpot | |Comment 00.00:30400 () [111/1 G S

STL Exception displayed on the Percentage Graph:

S L .~

19¢

£
-
= g
]
®

0 — L

2 3 4 5 6 7 8 8 W U 12 1B W 1B ® 17 8 1B 2 2 2 28 2 2% % 27 A 26 D 31 R 3B U B % ¥ B B &N
1017101 19 Seconds. 998 ms Harmonic
A H
Amp Range m-c"\we B curent B Pex [ Aversge @ Mo W Fal Pesk
ViAto B FalAvg W s W rorc O Net Appicable
Control jew = Data
= ew Mode: = Bapsed Tme: _ Test Count e
Cear WFA ResiTme | | Graph Tob%. | (berertag ~ Expot | |Comment 00:0020.198 () (1111 >
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STL Exception displayed on the Result Graph:

I e N

154 44 mA

Phase 1: PASS - STL EXCEPTION

128.70mA

10296 mA

T722mA

Current (A)

5148mA

2574mA

000

152152 30 Seconds. 201ms Harmonic

Ao P Ham -

Ano Farge peaio Fcge B et B Aversge @ Momm W FoiPesk

V) Ao 7| Ago B reiavg B PoHc [ Not Apphcable

Cortrol View =5 Data

= View Mode. Bapsed Tme: _ Test Count &

Cear WFA Real Time Graph Table. = Expot | |Comment 00:00:30.400 () [1]1/1 (5 <

STL Exception displayed in the Table:

IEC Soft V2.1r-U

:
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Control View e Data
View Mode: B Time. Te
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STL Exception displayed in the Report:

O\ id 9 A
Mome | Inset  Page Formulas  Data  Revie am
& c Caiibr 1 AN ==l =5 Wrap Text General Bad
42 Copy
Puste o motpanter || B 4[]S0 A (M3 ]| i mergeacenter - [@- % o ][ 8
159 - L
T o
A salucoloLelir G H | ) K L N
13 THC (A) 0.078181 0.154437 N/A
14 POHC (A] 0078181 0.154437 0.251375
15 Voltage Crest Factor "1.485848 i 1523 N/A
16 [Current Crest Factor 1478363 i 1521395 NJA

3

2

Harmonics Results 1/1

Harmonic|Status

[Avg(A) _[AvgL(A) |Avg%oft [Max(A)

[Max L(A) |Max S6ofL

0,000001_No Limit__iN/ 10000026 _{No Limit_N/A

1.08 15 10.000005 11.62

23 004__{0. 31345

0.43 .000033 0. 710645

H
S
&

00001 (0.7

000019 _{0.23

S
PASS - STL EXCEPTION
S

Harmonics Results

Resdy Page:lof2

Partial Odd Harmonic (POHC) Exception

POHC Exception displayed on the Absolute Graph:

IEC Soft V2.1r-U

Good

Input

L TEEESS020°0°0°0°0°02020 M-
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<
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POHC Exception displayed on the Percentage graph:

% [EC Soft V2.1r-U

LT TR

=

% of Limit

0
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POHC Exception displayed on the Result graph:

IEC Soft V2.1r-U
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POHC Exception displayed in the table:

2 PASS 00008 00004 00836 01255 01673
2 PASS - POHC EXCEPTION o 012 00978 01467 01957
% PASS 00002 00001 00767 01150 01533
% PASS 00001 00000 00900 01350 01800
% PASS 00000 00000 00708 01062 01415
2 PASS 00000 0.0000 00833 01250 01667
2 PASS 00000 0.0000 00657 0,066 01314
2 PASS 00000 0.0000 00776 0.1164 01552
) PASS 00001 00001 00613 00520 01227
a PASS 00000 00000 00726 01089 01852
2 PASS 00000 00000 00575 00863 01150
n PASS 0.0000 0.0000 00682 01023 01364
£ PASS 00000 0.0000 00541 00812 01082
£ PASS 00000 00000 00643 00364 01285
3 PASS 00000 00000 00511 00767 01022
37 PASS 0.0000 0.0000 0.0608 00912 01216
k. PASS 10,0000 0.0000 00484 00726 00968
39 PASS 0.0000 00000 00577 00865 01154
) PASS 00001 00001 00450 00630 00320

o [ ) () o) (o e ) () e

Bapsed Trme: _ Test Count
00:00:06.385 (<) (1111 ) €

POHC Exception displayed in the report:
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5.12 Harmonic Testing - WFA (Waveform Analysis)

Click on "WFA" to open the WFA Test window.

B IECSoft v2_6 =8 X
Waveform Analysis
Test Control
@ Black 3
Perform Analysis Phase 1 V| Display Results Background Colour: white &
W
Voltage Range: 300mV  Current Range: 30mA Coupling: ac +dc Bandwidth: wide

300.00m 30.000m

voltage Current
-300.00 m -30.000 m

Phase Angle (Deg)
| source status: || GFF | () sHuTDOWN SDURCE |

Click on “"Perform Analysis” to run the test. The AC Source

Settling time window will appear briefly. The WFA test can be
cancelled if required during this period.

rAC Source Settling

walting for Instrument to sync.
Time Remalning: 9 seconds

cancel
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At the end of the setup period the test will start running. After
a few seconds the graph will be updated.

®Y IECSoft v2.6 o|B] X

Waveform Analysis

Test Control

— @ Black 205
Perform Analysis Phase 1 V| DIsplay Results Background Colour: White &
_ W
Voltage Range: 1kV Current Range: 1A Coupling: ac +dc Bandwidth: Low
1.0000 k | 1.0000

Failed to reach 5% hefdre B0° from first zero crossing
1

} Failed to peak thl:(re B65° from first zero crossing

FHIEd td stay above 5% before 80° from first zero crossing
T ¥ 1

#ailedtu reach 5% before EU" from second zero crossing
| I

Voltage —Failed to-peak-before- Ef»fmm-sacud-zsr{;ruasinguw;m current
I I o

[
Failgd4n st@y above 5% before B0° from secgnd zerp crossing
|

-1.0000 k -1.0000

s} 6065 90 360
Phase Angle (Deg)

|| source status: || BFF |[[()sHuTnown source |

Note: This response is an example only. The actual response
obtained would be dependent on the device being tested.

There are several options along the top of the WFA window:
Selection of the phase to be displayed when 3 phase testing.
The option to NOT display the results on the graph.

Choice of background shading, either black or white.

An example can be found on the next page.
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Example: White background selected with no results displayed.

IECSoft v2_6 =& %8 |
Waveform Analysis
Test Control
= O Black &
Phase 1 || DIsplay Results Background Colour: © white &
Voltage Range: 1kv Current Range: 1A Coupling: ac +dc Bandwidth: Low
1.0000 k 1.0000
Voltage current
-1.0000 k -1.0000
u} B0 B5 a0 360
Phase Angle (Deg)
| source status: || GFF || () snutnown source
7

To close the WFA test and return to the main menu close the
window by clicking on the “X"” in the top right hand corner.

The series of Setup windows are displayed (see section 5.6 in

this manual) for a few seconds, the WFA window will then
close.
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5.13 Harmonics - Repeatability testing.

Repeatability tests can be made in any of the harmonic test
options. The user can select the number of tests to run to
check that repeatability tests are within limits. The number of
tests is selected on Test Setup dialog screen 2 (refer to
sections 5.1.1 to 5.1.4 in this manual).

An additional page is created in the final report that details the
results of the repeatability tests.

The harmonics for the two tests with the closest readings are
displayed. The differences between these readings are then
compared to the allowance limit and the result displayed in the
Difference column on the report. The table below is used to
determine if the result for each harmonic is a pass or fail.

Key:

=3le]{=s B Since both values are less than SmA or 0.6% of the Input Current this harmonic is ignored
Good The difference is less than 50% of the allowance

OK The difference is between 50% of the allowance and 75% of the allowance

Poor The difference is between 75% of the allowance and 100% of the allowance

_The difference has exceeded the allowance

The Difference column on the report uses the colour coding in
the above table so that it is easily visible to see the percentage
difference between results. The status column displays whether
or not each harmonic achieved the Repeatability limits (pass /
fail) or was not checked for Repeatability (N/A) because the
values were below the minimum levels (5mA or 0.6% of the
input current) stated in the Standard document.

7 0.22404 1 0.22474 2 0.004875 10.0007
8 0.001186* 2 0.0011886* 1 0

9 0.18576 1 0.18711 2 0.0024375 :0.00135
10 0.0011151* 1 0.0011151* 2 0

11 0.14496 1 0.14687 2 0.00170625

12 0.0010193* 1 0.001028* 2 0

13 0.10492 1 0.10719 2 0.00144375

Note: Tests that are confirmed to be Valid (meet the test
requirements) and resulted in a Test Pass are used where
possible for these comparisons. Valid / failed tests are used if
there are insufficient passed tests.
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On completion of the selected number of tests for Repeatability
it is possible to add additional tests one at a time using the
“Add Test” option. Details about this can be found in section
5.8.3 of this manual.

The Repeatability results in the final report will be updated to
include any additional tests. For example, If 10 tests were
initially made the closest 2 tests would be displayed in the
report. If an extra 2 tests were added using the “Add Test”
option then IECSoft would compare the results for all 12 tests
and the use the results for the closest 2 tests in the report.

If only 1 test was originally requested then on selecting an
additional test the repeatability test results will be created and
added to the final report. The second “Test Setup” dialog box
(refer to sections 5.1.1 to 5.1.4 of this manual) is updated to
reflect the new total number of tests.

Harmonic excel report overall resulit.

The results of the Repeatability testing are NOT included when
determining if the final result for the complete Harmonic test is
a Pass or failure. Should the Repeatability limits not be
achieved a message to confirm this is displayed below the Final
Result on the front sheet of the excel report.

Signature

Results

The test failed to pass the repeatability limits according to section 6.2.3.1 of the IEC61000-3-2:2014
standard.

It is therefore acceptable for a PASS to be displayed for the full
test along with a message below it confirming that the test
failed to pass the Repeatability limits. Refer to section 6.2.3.1
of the Standard for further details.
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Repeatability Limits

The nominal limits are stated in section 6.2.3.1 of the
Standard. The limits are +/- 5% of the applicable limit.

However, when performing Class D - Fridge mode tests there
are occasions when a 10% limit applies. Full details of the
specific circumstances when the 10% limit applies are stated in
Annex C section C.16.2 of the Standard.

Therefore, for Class D - Fridge mode ONLY the following
message is displayed when the Export button is pressed to
create the Excel report.

' >~

Repeatability Limit

Sectlon C16.2 In the IECG1000-3-2 standard states that 5% repeatability
limits shall be used when measurement begins at the same point In the
EUT's control cycle and climactic conditions are strongly controlled

The climactic conditions are consldered strongly controlled when the
ambient temperature 1s hetween 20C and 30C and during the test the
amblent temperature Is maintained within +/- 2C.

@ Yes, these conditions were met (5% repeatability limit)

) No, these conditions were not met (10% repeatahility lmit)

Continue

The user should refer to section C.16.2 in the Standard before
deciding which option to select. The Excel and PDF reports will
then be created using the appropriate limits. The limits used
are displayed on the Repeatability tabs of the Excel and PDF
reports.
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5.14 Class C - Dimmer Testing

For this test to comply to the requirements of the Standard the
Power must be greater than 25Watts.

When the test begins the Power level is checked. If the power
is less than 25W the test will be stopped and a Test Complete
message displayed. Clicking "OK” to this message displays the
following message explaining why the test was stopped. The
User should then select the correct test class and then repeat
the test.

The power level is monitored constantly during the test so the
test will also be stopped if the power level falls below 25W
whilst the test is running.

Refer to section 7 in the Standard document BS EN 61000-3-
2:2014 for further details of the test requirements.

gIECSoﬂ v2_6-U USB,PPA5531,166-05225,2.179 LAN,N4A0391)-119321.29 o |8 =
1.00A [
833.33mA
GBB.B7mMA
~
L —
-~
g 500.00mA
l_ Test stopped.
| - C-Dimmer is for incandescent lighting equipment with built-in dimmers >25W
=3 the following phases fail to meet this requirement:Phase 1
()
333.33mA
166.67mA
0.0 0A
2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 PO
. HC
Harmonic y
Amp Range Harmonic Range -
: : - /( ! - - current [ Peak [ average [ mimimum [l Fail Peak
Auto 0oo Auto e 40 B rFanavg @ st B roic [ notapplicable
control view Real Time Data y
( > L ‘ ‘; ] View Mode: : T == Elapsed Time: Test Count: &
| start H Clear H WFA {Graph | bata H Tahle ][Ahsnlutsv: ‘Expor‘c} Iote ‘[, ‘ ooooo01s4 @ 01041 () | o
|Absolute v | L) )
| source status: || BFF || <) sHutoown source |
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5.15 Class C - Waveform Testing

For this test to comply to the requirements of the Standard the
Power must be less than 25Watts.

When the test begins the Power level is checked. If the power
is greater than 25W the test will be stopped and a Test
Complete message displayed. Clicking “"OK"” to this message
displays the following message explaining why the test was
stopped. The User should then select the correct test class and
then repeat the test.

The power level is monitored constantly during the test so the
test will also be stopped if the power level rises above 25W
whilst the test is running.

Refer to section 7 in the Standard document BS EN 61000-3-
2:2014 for further details of the test requirements.

gIECSoﬂ v2_6-U USB,PPA5531,166-052252.179 LAN,N4A0391)-119321.29 o |8 P
1.00A |
833.33mA
6B66.67mMA
-~
—
-
g 500.00mA
[ Test stopped.
. C-Waveform is for discharge lighting equipment <=25W
3 the following phases fail to meet this requirement:Phase 1
g p q
o
333.33mA
[ ok |
166.67 A
0.00A
2 3 45 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 PO
o HC
Harmonic
AMp Range Harmonic Range -
SonRand : e current [ Peak [ average [ minimum @@ Fail Peak
] Auto 0oo I Auto B Failavg STL B ronc [ notapplicable
control Vlew Real Time Data
V[ [ view Mode: f 8| = Elapsed Time:  Test Count: O
‘ slag H glaar H MIER ‘ ‘ Graph || Data || Table ‘i;\hsnllltsv/\ | Export | | note | > 000000132 & (0101 () | >
| source status: || BFF || & shutoown source |
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5.16 Class D - Fridge Testing

Dialog 1.

7~

% [ECSoft v2 6 == % |

New/Load Equipment Under tP ‘
Test Test Details ‘

Test Setup
Harmonics Test Settings Page 1
Class Measurement Settings
@ class A Measured Limits @ specified Limits
Class A >600W Im* ur [w):

@ class B |23|30 | [ Measure and calculate Im ’
@ classC Current Measurement: [mternal v]
(0 class C - Dimmer
* Class C - Waveform "] manually select a Peak Current range? @
() classD

= A default current range of 100Apk will be selected
@ Class D - Fridge

<< Back ’ ‘ Select Mode MNext »>>

This section explains how to perform a Class D - Fridge test. It
also describes the methods used to achieve the requirements
stated in Annex C, Section C.16 of the Standard document BS
EN 61000-3-2:2014.

5.16.1 Definitions:

The software uses the parameters Pi, Im and Ur to calculate
the limits to determine if a test is a pass or failure, they are
also displayed in the Excel report. The formula used to

calculate these parameters are defined in the above document.
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BS EN 61000-3-2:2014
IEC 61000-3-2:2014 © |IEC 2014 -33 -

Deviating from 6.2.2, the value of the input power to be used for the calculation of limits shall
be determined according to the formula below:

P, =078 x I, x U,

where

is the active input power in watts, to be used for the calculation of Class D limits (see
Table 3);

I, Is the current in amperes of the appliance measured according to IEC 60335-2-24, 10.2;

is the rated voltage in volts of the appliance. If the appliance has a rated voltage range, U,
has the value that has been used for measuring /.

NOTE 2 P, is used for the caiculation of limits instead of the measured active input power to eliminate the
influence of other loads than the VSD, e.g. lighting devices or heating elements for defrosting, on the limit
calculation. This also increases the repeatability of the measurement,

Ur is the Device under Test’s (DUT) rated voltage, it is specific
to the DUT so will be determined by the user.

Im should be calculated with a 1 hour test using the highest
value of a rolling 5 minute average window throughout that 1
hour. This is the definition of how Im is calculated in the
document IEC60335-2-24.

10.2 Modification:
Replace the third dashed item of the first paragraph of the test specification by the following:

- the appliance being operated under normal operation except that user adjustable
temperature controls are set to give the lowest temperature.

Addition:

The appliance is operated for a period of 1 h or the maximum setting of an incorporated timer
whichever is shorter. Excluding starting current, the maximum value of the current averaged
over any 5 min period is obtained. The interval between current measurements shall not
exceed 30 s.

If the value of Im is already known it can be used to calculate
the power value (Im x Ur) which is the entered into the Test
Setup window. If required the IECsoft Software can be used to
determine the value of Im. The value of Im is calculated to the
requirements of IEC60335-2-24.

Refer to section 5.16.4 in this manual for further information
and instructions on how to calculate Im.
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5.16.2 How to perform a Class D Fridge mode test.

In the Test Setup window “Specified Limits” are automatically
selected.

Using the known values of Im and Ur the user should enter the
specified power value using the following formula:

Power = Im x Ur

The user should then click on NEXT and run the test using the
same procedure as other harmonic tests.

5.16.3 Calculation of Limits.

The value of “"Im x Ur” entered on the Test Setup window is
displayed under “Specified Power” on the front page of the
Excel Report.

The software uses this value to calculate the value of Pi (0.78
x Im x Ur). Pi is then used when required to calculate the
limits displayed in the excel report; this is a requirement of
IEC61000-3-2 indicated above.

In document IEC 61000-3-2, Class D limits are specified in
table 3. There are two columns for determining Class D limits;
the actual column used to calculate the limits depends on the
power level of the EUT.

The software determines the value for Harmonic H3 and
calculates the limits using both of the options displayed in
Table 3. The column in table 3 that creates the tightest limits is
the one used for the limits displayed in the report.
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Example 1: Specified Power (Im x Ur) = 100W:

The limit for H3 using column A is 3.4mA per Watt. The limit is
0.0034 x 100 x 0.78 = 0.2652A

The limit for H3 using column B is 2.3A

The tightest limits should be used which is column A so the
limit in the report for H3 is 0.2652A.

Column A is also used to calculate the remaining limits.

Example 2: Specified Power (Im x Ur) = 1300W.

The limit for H3 using column A is 3.4mA per watt. The limit is
0.0034 x 1300 x 0.78 = 3.4476A

The limit for H3 using column B is 2.3A

The tightest limits should be used which is column B so the
limit in the report for H3 is 2.3A (same limits as class A).

Column B is also used to calculate the remaining limits.
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5.16.4 Class D - Fridge Testing, calculating Im

When “Class D - Fridge” mode is selected an option appears in
the test setup window to measure current Im and then display
the Specified Power (Im x Ur) in the test setup window.

The test runs for one hour displaying the latest recorded
current value, the present 5 minute average current and the
maximum 5 minute average current value measured whilst the
test has been running.

7
IECSoft v2_6

Equipment Under
Test Details

Test Setup

Harmonics Test Settings Page 1

Class Measurement Settings
) class A Measured Limits @ specifled LImits
Class A >600W Im* ur [w:

) class B 2300 ’ Measure and calculate Im

@) classC current Measurement: [Internal

() class C - DiImmer
(. Class C - waveform ("] Manually select a Peak Current range? @
) classD

A default current range of 100Apk will he selected
@ Class D - Fridge

<< Back ’ ‘ Select Mode Next »>

Select Class D - Fridge and then click on "Measure and
Calculate Im” to display the Measure Im test window:
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IECSoft v2_6

Measure Im Value

Connect

Test Control

Start Rated voltage (Ur): v

Source Status: N/A

Output Settings: N/A

Click on “"Connect PPA” and follow the instructions in the
CONNECT window that appears to connect to the PPA.

r ™

Connect = 2 :
Baud Rate: 19200
[Test connection ] [ Save As Default ]

If using a N4L AC Source click on “"Connect Source” and follow
the instructions to connect to the source.

Also enter the Rated voltage.

The test window will now include details of the instrument(s)
connected to the software. If connected to the AC Source the
selected settings will displayed along with the current status of
the Source Output.
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~
IECSoft v2_6-U

Measure Im Value

Connect

NEW TONS4TH,PPAS531,166-05225,2.179
NEW TONS4TH,N4A03,91J-11932,1.29

Test Control

[ start ] [ Close Rated voltage (Ur): v
Source Status: -

Output Settings: 230.00V at 50.00Hz

Click on “Start” to begin the one hour test.

The source status will now be ON and highlighted in red to
warn that the DUT is now powered up. The elapsed time and
Current Value will start updating.

(tecsoft v2_6-U
Measure Im Value
cConnect
Disconnect PPA NEWTONS4TH,PPAS531,166-05225.2.178
oisconnect source . NEWTONS4TH,N4AD3,81J-11932,1.29
Test Control
Close Rated Voltage (Ur): "%
Source Status: m
Output Settings: 230.00V at 50.00Hz
Time Elapsed: 3s/1h
Current Value: 0.478A
5 Minute Average: N/A
Max 5 Minute Average: N/A
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Initially the 5 minute Average and Max 5 minute Average
parameters will not be updating. After running for 5 minutes
they will start to be updated.

~
IECSoft v2_6-U

Measure Im Value

Connect
oisconnect PP | NEWTONS4TH,PPAS531,166-05225,2.178

oisconnect source | NEWTONS4TH.N4AD3,91J-11832,1.29

Test Control

Close Rated voltage (Ur): v
Source Status: m
Output Settings: 230.00V at 50.00Hz
Time Elapsed: 8m,20s/1h
Current Value: 0.485A
5 Minute Average: 0.485A
Max 5 Minute Average: 0.485A

On completion of the 1 hour test period the Source is switched
off and the status changed in the test window. The test
parameters are removed from the test window and replaced by

the Calculated Im Current.

p
IECSoft v2_6-U

Measure Im Value
connect
NEW TONS4TH,PPAE531,166-05225,2.179
NEWTONS4TH.N4AD3,91J-11932,1.29
Test Control
[ clear ] [ Close Rated Voltage [Ur): v
Source Status: -
Output Settings: 230.00V at 50.00Hz
Time Elapsed: 1h/1h
Calculated Im: 0.488A
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The calculated Im current uses the Maximum 5 minute Average
result measured during the 1 hour test. This value is used to
calculate the power (Im x Ur). The power value is displayed in
both Test Setup dialog boxes when the Harmonic Class D -
Fridge test is performed.

r | N
&Y [ECSoft v2_6-U (=l=2] = |

Equipment Under || laCliehll=s Setup AC Connect PPA

Source

Test Setup
Harmonics Test Settings Page 1
Class Measurement Settings
© class A Measured Limits @ specified Limits
Class A >600W Im* Ur (A
@) Class B 112.294 [ Measure and calculate Im ]
© classt current Measurement; [lntemai v]

) class C - Dimmer

() Class € - waveform [7] Manually select a Peak Current range? @
) classD

© class D - Fridge

<< Back ] [ Select Mode

A default current range of 100Apk will be selected

&Y IECSoft v2_6-U l=]&@] = |

| Equipment Under || llaEli Connect PPA

Test Details

New/Load

Test Setup
Harmonics Test Settings Page 2
current Settings Test Settings
Class: Evaluate source harmonics during the test?
Class D - Fridge
Range: [] Timed Tests?
peak 100A Please ensure PC remains active during testing

Shunt Internal

Test type: Duration of test: rins
specified Limits Number of tests for repeatabllity: :]

Power: 1229w settling time: o seconds

<< Back ] [ Select Mode ] [ nsave Conflguration ] [ Next >> ]
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5.16.5 3-Phase "Measure Im” Test window

When running a 3-phase test the test window displays the
results for each phase.

IECSoft v2_6
Measure Im Value
connect
Disconnect PPA NEWTONS4TH.PPAS531,166-00681.2.174
nisconnect source . NEWTONS4TH,N4A03.91J-11832.1.21c
Test Control
Close Rated voltage (ur): | 230] v
Source Status: m
Output Settings: 230.00V at 50.00Hz
Time Elapsed: 7m,3s/1h
Current Value: 0.546A 0.546A 0.54B6A
5 Minute Average: 0.545A 0.544A 0.544A
Max 5 Minute Average: 0.545A 0.544A 0.544A

On completion of the test the software compares the results of
the Max 5 minute average for each phase. The highest result of
the 3 is selected and used to calculate the Power (Im x Ur)
which is then displayed on the Test Setup screens.
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5.17 Vacuum Mode
Multi-part Harmonic Test Mode.

This new mode allows a Harmonic test to be performed in
several parts allowing the DUT settings to be adjusted before
continuing to the next part of the test. The results displayed in
the report will include the data for all of the individual parts of
the test unless shown otherwise in the setup procedure below.

r \
IECSoft v2_6 = R |
New/Load Equipment Under || laGlatlelall=s Setup AC Connect PPA
Test Details Source ﬂ
> My
-J : : J
Test Setup
what type of test would you like to run?
Standard @ IEC ©) BSEN ©) ather
Category [Harmonlcs v]
i IECE1000-3-12:
High Current [*1BA])
IECE1000-3-12:
IECG1000-3-2;
3 Phase Harmaonlcs 3 Phase Harmonics

High Current (>16A)

Multipart Test (1] NERESS

Clicking on the information icon displays further details about
the Multipart performing multipart tests:

IECE1000-3-12; [N

Multipart tests split each harmonic test into either 3 or 4 parts, each part is ran one after another and when all the parts have been ran they are
considered a single harmonic test

Multipart tests are mainly used for testing vacuum cleaners; see Appendix C.7 in the IEC61000-3-2 standard, or IECSoft's user manual for more

information
Next >> ‘ Mr
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To select this test mode tick the checkbox at the bottom of the
Test Setup dialog box when Harmonics is selected for the
Category. This mode applies to all Harmonic tests; therefore
select the required Harmonic test in the Test Setup dialog box
to continue:

Selecting a harmonics test with the button checked brings up
this window:

~ N
Multi-part Settings

Multi-part Harmonic Test Settings

settings
Part1 Name: Maximum Input
Part 2 Name: 50% Input
Part 3 Name: Minimum Input
lpart4 , Boostel include In Average

{ cancel Continue }

The test will consist of three parts with the option to add a 4"
part to the test. The default names are shown but the user can
change the names if desired.

When Part 4 is selected the “Include in Average” option
becomes available. If selected this includes the data for Part 4
in the Averages displayed in the Excel report, the data is also
used for all average calculations for limits etc.

NOTE: When performing vacuum mode tests, the data
for Part 4 (Booster) must NOT be included in the
averages. Please refer to the standard document for
further details.

Pressing “Continue” displays the normal Harmonics Setup
dialog box:
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’
IECSoft v2_6 = [E] X

Equipment Under a Setup AC Connect PPA
Test Details Source

Test Setup
Harmonics Test Settings Page 1
Class Measurement Settings
@ class A © mMeasured Limits specifled Limits
Class A >600W Power (W: current (A): Power Factor
) class B 2300 | o | o |
) classc current Measurement: [lnternal v]

() class C - Dimmer
() class C - waveform
@) ClassD

() Class D - Fridge

[ ) [ ]

[T] Manually select a Peak Current range? 0

A default current range of 100Apk will be selected

With one slight exception, there is only the option to run a
timed test (which is called “duration per part” when doing a
multipart test); this is because the standard states that each
“part” needs to be the same length as all other parts:

a
IECSoft v2_6 = x|

Equipment Under il \Harmonics Setup AC

Test Details Source

Test Setup
Harmonics Test Settings Page 2
Current Settings Test Settings
Class: Evaluate source harmonics during the test?
Class A

Range: V] Timed Tests?

Peak 30A Please ensure PC remalns active during testing
Shunt Internal

Test type: Duratlon per part: mins

Measured Limits Number of tests for repeatability: ‘:}
settling time: @ | 10.000|seconds

<< Back l Select Mode ] [ "Save Conflguration ] [ Next >> ]
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NOTE:
“Duration per part” must be

minutes to comply with the

Standard.

When performing vacuum mode tests,

the
set to a minimum of 2
requirements of the

Follow the Normal Harmonic mode setup procedure to connect
to the instruments and display the Harmonic Test window.

Each time you select Start, a message is displayed telling you
which “part” of the test you are running.

Ensure the DUT is correctly set to the required Power
setting for that PART of the test before clicking on

“Continue”

gIECSoﬂVZ_G-U USB,PPA5531,166-052252.179  LAN,N4A03,91)-11932,1.29

0.00A ©

Amp Range Harmanic Range

1.00A
833.33mA
BBB.67MA
~
~
e
c 500.00mA
(1)) Beqin the next part:
t Part 1 "Maximum Input”
3 continue |
333.33mA
166.67mA

5 B 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22

Harmonic

B current [ Peak [0 average [ mimum [l Fail Peak
¥l Auto 1.000 <l Auto 2 40 @ Failavg sTL W roic [0 notapplicable
Control view Real Time Data r—
1 [ View Mode: Time Left: Elapsed Time:  Test Count: ‘ &
\ start ‘ Clea ‘ WFA ‘ | sraph \ ‘ Data ‘ \ Table ]lA]Jsmutg v| 00:00:00 000000000 [010/1 (3 | >

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 PO
HC

Starts/stops/adds a harmonic test

| source status: || BFF | ) sHutoown source |

When each part finishes, the source is left on, the PPA will still
say “test running” and most of the buttons are still disabled.
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Press "Next Part” to continue:

[ECSoﬁvZ_G-U USB,PPA5531,166-05225,2.179  LAN,N4A03,91)-11932,1.29

‘ 224.47mA 3

187.06mA

149.65mA
—
s
-
@ @eem Beagin the next part:
P Part 2 "50% Input”
| S
s | __Continue
74.82mA
37.41mA
0.00a | — S . e — L
2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21
750/750 2 Minutes, 29 Seconds, 794 ms Harmonic

Amp Range Harmonic Range

B current [ Peak

V! Auto 0.224 Y| Auto 2 40 E Failavg sTL
Control View Real Time Data
—— ( i | view Mode:

Next Part ‘ Graph ‘ | Dpata Table [absolute +|

28 29 30 31

[] average

B roHC

Time Left: Elapsed TIme:
00:00:00 00:02:30.000

32 33 34 35

[ minimum [l Fall Peak
] not applicable

36 37 38 39 40 PO
HC

Test Count: &
nn

f
| starts/stops/adds a harmonic test

g IECSoftv2 6 USB,PPA5531,166-00691,2.174 LAN,N4A03,91)-11932,1.21c

106.26mA

85.01mA

The test has been completed

B63.76mMA
Don't show this message again

0K

Current [A]

42.50mA

0.00a | L B I
2 4 5 6 8 8 10 11 12 13 14 15 18 19 20 21

7 Minutes. 30 Seconds, 422 ms

Harmonic
Amp Range Harmonic Range
EAdnd 9 . current [l Peak
V| Auto V! Auto 2 40 Falavg [ sTL
contral view Real Time

Data
view Mode: - \
| |Resuits~| | Export |

Admest;[ clear | | wra ‘ | Graph H Data || Table

Phase 1: PASS

32 33 34 35 36 37 38 39 40

[] average
POHC

| Time Left: Elapsed Time:

|~ | oo:oo:o0 0O:02:30.000 (<] (11171 (3

O rinmum [l Fail Peak
] not apphicable

Test Count:

& |

L

source status: || OFF [ () sHutnown source |
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When you’ve performed each part to complete a full test the
source will be switched off, and all the buttons are available
again. The Test Complete window is also displayed.

Each part is treated as though it continues on from the end of
the previous part including Part 4 if this is selected during the
setup procedure; this is a requirement of the Standard. The
timer below the horizontal axis of the graph continues counting
upwards when the next part of the test starts, however Time
Left and Elapsed Time reset with each part.

All 3 (or 4) parts are considered as one whole test for the
Repeatability tests.

The only difference in the Excel / PDF report is that the Test
duration tells you the total duration as well as how long each
part is.

Test Conditions

User Entered Measured
Rated Voltage N/A 229.864V
Rated Current N/A 276.739mA
Rated Frequency N/A 50.000Hz
Rated Power N/A 30.784W

Additional Test Information

Measured Power Factor 0.484
Max Current THD 179.86%
Average THC 240.364mA
Max Power 31.074W
Max F.Current 137.814mA
Average F.Current 136.536mA

Minimum Current 30A
Test Duration 7.5 minutes (3 parts, 2.5 minutes each)
Additional Test Details

Operator N/A
Lab Name N/A
Location N/A

NOTE: When performing vacuum mode tests the Test
Duration will include Part 4 "“Booster” if this was
selected in the Setup options.
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Multi-part test Excel report - Harmonic Results.

Extra Test Information

Current THDG 179.80%
Average Peak Limit

THC 240.364mA 244.532mA N/A
POHC 22.293mA 22.457mA 251.375mA
Voltage Crest Factor 1.404 1.405 1.40t0 1.42
Current Crest Factor 3.625 3.691 N/A

Harmonics Results 1/1
Harmonic|Status Avg (A) |AvgL{A) |Avg %ofL |Peak(A) |PeakL{A) |Peak %ofL
1 PASS 0.13653 No Limit {N/A 0.13781 No Limit iN/A
2 PASS 0.000666 ;1.08 0.0616509 :;0.001043 :1.62 0.0643642
3 PASS 0.12678 2.3 5.51217 0.12751 :3.45 3.6955%4
4 PASS 0.000692 :0.43 0.160933 :0.001002 :0.645 0.155271
5 PASS 0.11704 :1.14 10.2667 0.1175 1.71 6.87135
6 PASS 0.00065 :0.3 0.216707 :0.00088 :0.45 0.195471
7 PASS 0.10347 :0.77 13.4377 0.10477 :1.155 9.071
8 PASS 0.000604 :0.23 0.262735 :0.000846 :0.345 0.245203
9 PASS 0.08715 0.4 21.7875 0.089398 i0.6 14.8997
10 PASS 0.000563 :0.184 0.306245 :0.000793 :0.276 0.287264
11 PASS 0.069402 :0.33 21.0309 0.072425 :0.495 14.6313
12 PASS 0.000526 :0.15333 :0.343299 :0.000741 :0.229995 :0.322216
13 PASS 0.051503 :0.21 24,5252 0.055164 :0.315 17.5124
14 PASS 0.000503 :0.13143 :0.382964 :0.000699 :0.197145 :0.354764
15 PASS 0.034765 i0.15 23.1767 0.038722 :0.225 17.2098
16 PASS 0.000481 :0.115 0.417852 :0.000686 :0.1725 0.397507
17 PASS 0.020311 :0.13235 15.3464 0.024141 :0.198525 :12.1602
18 PASS 0.000471 :0.10222 :0.461015 :0.000632 :0.15333 :0.412118
19 PASS 0.009484 :0.11842 8.00912 0.012452 :0.17763 7.01008
20 PASS 0.000463 :0.092 0.50325 0.000616 :0.138 0.446471
21 PASS 0.005959 i0.10714 {5.56188 0.007212 :0.16071 :4.48765
22 PASS 0.000453 :0.083636 :0.54186 0.000624 :0.125454 :0.457409
23 PASS 0.008705 :0.097826 :8.89835 0.010452 :0.146739 17.12285
24 PASS 0.000454 :0.076667 :0.591676 :0.000653 :0.115001 :0.567432
25 PASS 0.010701 :0.09 11.89 0.011323 :0.135 8.38741

The Harmonic Results displayed in the main body of the report
(above) includes the data for Part 4 if this was selected in the
Multi-part Harmonic Test Settings window.

The Average values displayed in the Extra Test Information
area of the report (above), will only include the data for part 4
if the “Include in average” box was checked in the Multi-part
Harmonic Test Settings window.

NOTE: When performing vacuum mode tests, the
“include in average” box must not be checked and the
data for Part 4 (Booster) not included in the Averages
displayed in the report or in the calculation of the
Average limits. The data for Part 4 is always included in
the “"Harmonic Results”
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5.18 THDG and THDS

Total harmonic distortion or THD is a common measurement
of the level of harmonic distortion present in power systems.
THD can be related to either current harmonics or voltage
harmonics, and it is defined as the ratio of total harmonics
to the value at fundamental frequency times 100%.

The harmonic analysis for both current and voltage is as per
IEC61000-4-7. THDS applies only to voltage and is computed
as harmonic subgroups, see IEC61000-4-7 section 3.2.5. THDG
applied to current and is computed as harmonic groups; see
IEC61000-4-7 section 3.2.4.

IECSoft version v2.6 determines the values of THDG and THDS
and includes them in the Excel report. Current THDG can be
found in the Extra Test Information on the Harmonics Results
tab of the report. Voltage THDS can be found in the Extra Test
Information on the Source Harmonics tab of the excel report.

Appendix D (section 9.4) in this user manual provides more
details on the formulas used to calculate THDG and THDS.
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6 The Export function.

In both Harmonic and Flicker modes this function allows Excel
and PDF reports to be created. The test data can also be saved
to ".CSV” and “.N4Liec” files.

In addition to producing an Excel or PDF report it is
recommended that the test data is saved to an “.N4Liec” file
described in section 6.6 of this manual. This allows the test
data to be reviewed again in IECSoft at a later date allowing
you to re-create the Excel report along with allowing further
tests to be performed using the same settings etc. The file can
also be used to aid Technical Support should this be required.

READ ONLY / EDITABLE Excel Reports:

The default setting is to create Excel Reports that are
READ ONLY documents. It is possible to de-select this
option in the Export window so that the report can be
edited. However, the user should consider that this will
allow the data in the Excel report to be edited at ANY
time in the future. Refer to section 6.3 of this manual for
more details about creating the report.

6.1 Data Export window

To save any results click on the Data Export button which can
be found at the bottom of the main Flicker and Harmonics test
windows. The Flicker and Harmonic export windows are very
similar to each other. The only difference is the option to “add
dB graphs” which is only available in Harmonics mode.
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6.1.1 Flicker Test Results Export window:

( I

Export

Exportto
@ Excel ) PDF @ csv ) N4Llec

Settings
Invalld test data
) show @ Hide

Phase 1 | Phase 2 | phase 3
"] single worksheet

Make Excel document read-only?

Flle Locatlon: [I]

[ Settings ][ Edit DUT ] [ OK ] [ Cancel ]

6.1.2 Harmonics Test Results Export window:

f |

Export

Exportto
@ Excel ) POF @) csv ) N4Llec

Settings
Invalid test data
() show @ Hide

Phase 1 || Phase 2 | | Phase 3
"] single worksheet ("] Add dB graphs?

Make Excel document read-only?

Flle Location: E]

settings | [ Edtoutr | [ ok | | cancel |
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6.2 Export Window selection options:

6.2.1 “Export to” options:

The results can be exported and saved into 4 file types:

Excel report document - A document containing all of the
results and graphs for either Flicker or Harmonics.

PDF report document - A document containing all of the results
and graphs for either Flicker or Harmonics.

“.CSV” file - A file containing the result data that can be
viewed using “notepad”.

“.N4Liec” file — A file containing all of the data that can be
recalled into IECSoft using the “Load IEC Test” (or using drag
and drop) function on the welcome screen.

6.2.2 Including Invalid Test Data (Excel report only):

The default Excel Reports does not include any Invalid test
data, for example the data from tests where the Rated Power is
less than 75W. Also not displayed are any disabled limits such
as the PLT limit when running a Harmonic test with “Ignore
PLT” selected. Selecting “"Show” Invalid test data in the Export
window will include ALL data and limits in the report.

6.2.3 3-phase Testing:

For the results of 3-phase testing a separate excel report is
created for each phase. The default setting is to create reports
for all 3 phases. However, in the Export window the User can
choose to create a report(s) for a single phase, any two phases
or all 3 phases. Only Phase 1 is available when running single
phase tests.
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6.2.4 Single worksheet option (Excel report only):

Normal Excel reports contain several tabs but if this option is
selected the pages will all be created on a single worksheet.

6.2.5 Add Harmonic dB graphs (Excel report only):

It is possible to include and additional graph displaying Loss
factor (With respect to the fundamental current component) in
Decibels for all of the harmonics.

To select this option place a tick in the “Add dB Graphs” box on
the Harmonic Export window.

The Loss factor graph is then included in the exported
Fluctuating Harmonics Report. The Loss Factor graph can be
found below the Current Harmonics graph on the Harmonic
Results tab of the report. An example graph can be found in
Appendix B (section 9.2) of this manual.

6.2.6 Make Excel document read-only:

The default setting is to create a Read Only Excel document. By
deselecting this option the Excel report can be edited at a later
date.

6.2.7 Export Settings Button.

Click on the “Settings” button in the Flicker or Harmonics
Export window to display the Export settings window:
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r 3
Export Settings %

Excel Page Size
© A4
() Japanese A4 Option 1
) Japanese A4 0ption 2
Korean A4
©) Letter

Export Number Format

Locale: Default =

Decimal Seperataor

Thousand Seperator

Example: 123456.789
SetLogo] oK | [ cancel

Excel page size:

There are a number of Excel Report page size options that can
be selected by the user:

A4 - Standard A4 size for the UK and Europe.

Japanese A4 Option 1 - Required for use with Japanese
Excel version 2013 and later.

Japanese A4 Option 2 - Required for use with Japanese
Excel version 2010 and earlier.

Korean A4 - Required for use with Korean versions of Excel.

Letter - Letter style format. (Mainly used in the USA).

Note: The User should select the appropriate option for the
version of Excel installed on their PC or Laptop. This will ensure
that the report is displayed and printed out correctly.
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Export Number format:

The number format can be adjusted by the User. This allows
the format to be adjusted to agree with the version of Excel to
ensure that numbers are correctly displayed in the reports.

6.2.8 Edit DUT Button:

Before saving the results it is possible to add or amend the
information entered into the “Equipment under Test” window in
Section 3.2 of this manual.

Click on “Edit DUT" in the Export window on the following page
will open:

Additional Details 2
Device 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): N/A

Rated Frequency (Hz): pya

Rated Power [(W): N/A
Impedance ID: N/A
Cancel 0K
\

Any of the details can be amended if required and comments
can be entered into the Notes section. Click "OK” to save the
changes and close the window. The information entered here
will then be included in the report or results file.
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6.3 Creating a PDF report

Click on “Export to PDF”. The following window will open:

g N
Export %
Exportto
) Excel @ PDF D) csv ) N4Llec

Settings

V| Phase 1 Phase 2 Phase 3

Flle Locatlon:

| settings | | Editour | OK

The DUT details can be added or updated if required and the
Settings can also be adjusted if necessary.

Click on the file location box, the “"Choose File Location” window
will be displayed. Select the location to where you want the file
to be stored.

IECSoft automatically gives the file a hame based on the date
and time. This file name can be kept or deleted and a new file
name entered. Click “Save” which will close the window and
then click on "OK” in the Export window.

The following message will be displayed for a short period.

~“\

p
Export Progress

Exporting Phase 1...
Pages Exported: 0/2

E
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The file will then be stored to the requested location. The
following message is displayed to confirm that the PDF
document was successfully saved to the required location.

3
Export Progress

Export Completed

Close

Click on Close to clear the message.

Note: The Harmonic dB graph, single worksheet and the
Inclusion of invalid test data options are not available when
creating a PDF report. The Export to Excel option should be
used if any of these options are required.
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6.4 Creating an Excel report.

The default Excel report will contain locked spreadsheets with
“Finalize document” applied to prevent the data from being
changed at a later date. It is possible to produce an editable
document but this MUST be selected at the time the Excel
report is produced. The locked report can’t be unlocked by the
user. However, if an “.N4Liec” file was created at the time the
test was performed this file can be loaded back into IECSoft to
create a new unlocked Excel document.

6.4.1 Non-Editable Documents.

Ensure “Export to Excel” and “Make Excel document read-
only?” are still selected in the Export window along with any
other optional selections.

Click on the file location box, the “"Choose File Location” window
will be displayed.

r N
g Choose file location &
@ vv1 » IECSoft results v *'1‘ | Search IECSoft resuits pe) ‘
)
Organize v New folder 4= v @
B Eavorias = Name 8 Date modified Type
B Desktop £51 2018_09_04_15_56_01_ph1 .xlsx )/2018 15:56 Microsoft Off
= Recent Places = "79 2018_09_04_15_57_05_phl.pdf 15:57 Adobe
4 Downloads i3] 2018_09_04_16_00_33_ph1 xlsx 018 16:00 Microsoft Off
= (_{J] 2018_09_04_16_01_11_phl xlsx 816:01 Microsoft Off
4 Libraries i3] 2018_09_04_16_02_17_ph1.xlsx 0
“| Documents £%1] 2018_09_04_16_02_50_ph1.xlsx
@' Music i3] 2018_09_04_16_08_39_ph1.xlsx
&= Pictures || 2018_09_04 16_12_56.ndliec N4LIEC File
4 videos || 2018_09_04 _16_13_06.ndliec N4LIEC File
| 20180904 1613 47.txt Text Docume
M Computer i3] Harmonics test 1.xlsx 04/09/2018 15:55 Microsoft Off
&L, Windows7_05 (C)
5# Public (G:)
¥ dontcare (\\newtonsdth-dc3) ~ ¢ jil r
File name: 2018_09 05_13_26_30 >
Save as type: | Excel Spreadsheet Filexisx VJ
~ Hide Folders Save ] [ Cancel ]
. >

Page 144



Select the location to where you want the file to be stored.

You will see that IECSoft automatically gives the file a name
based on the date and time. This file nhame can be kept or
deleted and a new file name entered. Click “Save” which will
close the window and then click on "OK" in the Export window.

The following message will be displayed for a short period.

-

»
Export Progress

Exporting Phase 1...
Pafes Exported: 0/2

—

The file will then be stored to the requested location and will
also open up on the PC. The following message is then
displayed to confirm that the excel document was successfully
saved to the required location.

g Ny

Export Progress

Export Completed

[ Close ]

. A

Click on Close to clear the message.

Note: If you click on "OK"” without entering a file location the
following error message is displayed. Click on "Ok” and enter a
file location as described above.

P
Export Error

N

X

Ij0) Enter a save location for the Excel report
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6.4.2 Excel documents that can be edited.

Ensure in the Export window that “"Make Excel document read-
only?” is not selected.

g N
Export | X
Exportto
@ Excel ©) PDF © csv ) N4Llec

Settings

Invalid test data

) show ©@ Hide

V] Phase 1 Phase 2 Phase 3

|| single worksheet | Add dB graphs?

("] Mmake Excel document read-only?
| settings || Eatour | [ ok | | cancel |

Note: It is not possible to enter a file name and save the file
directly to the PC. The file must be saved once it is open.

Click on "OK” in the Export window,

The following message will be displayed for a short period.

o
Export Progress

Exporting Phase 1...
Panges Exported: 0/2

The file will then be open up on the PC.
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The following message is then displayed to confirm that the
excel document was successfully opened on the PC.

IS 3

Export Progress

Export Completed

Close ]

Click on Close to clear the message.
The Excel file can now be edited but remember the document

MUST be saved before it is closed otherwise it will be lost and
can’t be recovered if the test window is already closed.
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6.5 Creating "“.CSV” files.

Click on “Export to .CSV”. The following window will open:

7 3

Export X
Exportto
) Excel ) PDF @ CsV _ N4Llec
Settings
Flle Locatlon:
| settings | [ Edtour | OK

The DUT details can be added or updated if required and the
Settings can also be adjusted if necessary.

Click on the file location box, the “"Choose File Location” window
will be displayed. Select the location to where you want the file
to be stored.

IECSoft automatically gives the file a nhame based on the date
and time. This file name can be kept or deleted and a new file
name entered. Click “Save” which will close the window and
then click on "OK"” in the Export window to save the file in
“.CSV” format to the requested location.
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6.6 Creating "“.N4Liec” files.

Click on “Export to .N4Liec”. The following window will open:

I N

Export 2
Exportto
() Excel ) PDF Csv 9 N4Llec
Settings
Flle Locatlon:
settings | [ Editout oK
- A

The DUT details can be added or updated if required and the
Settings can also be adjusted if necessary.

Click on the file location box, the “"Choose File Location” window
will be displayed. Select the location to where you want the file
to be stored.

IECSoft automatically gives the file a hame based on the date
and time. This file nhame can be kept or deleted and a new file
name entered. Click “Save” which will close the window and
then click on "OK"” in the Export window to save the file in
“.N4Liec” format to the requested location.
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6.7 Recalling stored Configuration & Result files.

Configuration settings can be recalled into IECSoft using stored
configuration files (.iecfg files). Sections 4.2.2 and 5.2.5 in this
manual describe how to create the configuration files.

Result files can be recalled into IECSoft and then viewed using
stored result files (.N4Liec). Section 6.6 in this manual
describes how to create the result files.

\

There are two methods of recalling the “.iecfg” configuration

and the “.N4Liec” Result files. These are:

1) Using the IECSoft Welcome screen.
2) Using Drag “n” drop.

6.7.1 Using the Welcome Screen.
( \ sz |
IECSoft v2_6 L= R
Equipment Urdc"\‘: Setup AC ‘ Connect PPA
Test Details [y Source ﬂ

Dl;’? IEC61000-3-2 | j}_ ™ |

- Fluctuating ‘ : i

Harmonics % J b E |

00 o Welcome to Newtons4th |IECSoft g

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

By using a new conflguration? By loading a saved conflguration?

&j New Conflguration ] ‘ QL, Load Conflguration l

or, would you like to LOAD a previous test?

‘ !\\ Load Test Data |
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To Load Configuration Files.

To load a stored “.iecfg” Configuration file click on “Load
Configuration”. Double click on the file once it is located on
the computer. The configuration settings will then be recalled
into IECSoft and the “"Test Setup - page 2" dialog will be
displayed.

Click “Next” to continue with the instrument Setup and to
perform the tests.

To Load Result files.

To load a stored "“.N4Liec” Result file click on “Load Test
Data”. Double click on the file once it is located on the
computer. The following message window appears:

.
®Y IECSoft v2.6 l=]|E] % |

New/Load Equipment Under || laEltElali= Setup AC Connect PPA

Test Detalls ‘ Source ‘
IJAL.J.M‘..JI.L-.A_..._

3 \
- ! s .
DI:::’ IEC61000-3-2 | :&_ — |
= Fluctuating | : ‘ a2z 4l
Harmonics: | T E L

1) :Continue? R— et s e 4 l |\ g

Would you like to connect to an Instrument and continue this test?

[ Yes } [ Neo

@j New Conflguration l "z Load Conflguration

or. would you like to LOAD a previous test?

] 1'“ Load Test Data |
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Click on *“NO” and the Realtime Graph window will appear
displaying the saved results for a Harmonic N4Liec file. The IFS
graph window appears if a Flicker N4Liec file is loaded. The
software will not be connected to the instrument but the user
can view the saved Flicker or Harmonic results in the various
formats and export the results again if required.

Click on "YES"” and the connection window is displayed:

r N

Connect S

Interface: | ygg v Connect

Baud Rate: | |gzgg

[Test Connection ] [ Save As Default ]

Select the required Interface option and ensure the instrument
is set to the same option. For a LAN interface click on search
and select the IP address of the instrument. For Serial and USB
select the appropriate COM Port. For serial interface
connections only ensure the Baud Rate in the connection
window and on the instrument are set to 19200.

Click on "Connect”: The test Connection window appears.

r L x N

Test Connect

|' _'7.| Connection Successful
L 4 NEWTONS4TH,PPAS531,166-05225,2.171

—
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Click on "OK"”: The Source connection window appears:

r v N
Source ‘

Would you also like to connect to an AC Source?

(e ) % ]

Click "NO": The Setup windows appear and then the IFS graph.

Click "“"YES"”: The Source connection window appears.

s T ™
Connect

IP Address: 192 .168. 0O .140 cancel

( search ]

[ Test Connection ] [ Save As Default ]

Select the correct Interface settings then click on “Connect”:

{ | ™y

Test Connect L X J

| Connection Successful
¥/ NEWTONS4TH,N4A03,91)-11932,1.18

Click on "OK"”: The Setup windows will then appear.
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The Flicker or Harmonic Test results are recalled into IECSoft
displaying the Harmonic Absolute Graph or the Flicker IFS
Graph. The other graphs, data and results table can be viewed
by selecting the required viewing option using the menu along
the base of the window.

To run an additional Harmonic test click on the “"ADD TEST”
button. The software will run another harmonic test and then
include the results with the previously saved results.

In Flicker mode click on “clear” to reset the flicker window and
click YES to clear the data. Click on START to run the test using
the previous settings.

6.7.2 Drag "n” drop.

Drag an “.iecfg” Configuration file on to the IECSoft “.exe” file
or shortcut. IECSoft will then automatically start up and load
the configuration settings from the stored file. The “Test Setup
Page 2" dialog will be displayed. Click "Next” to continue with
the setup and connect to the instrument to perform the tests.

Drag an “.N4Liec” Result file on to the IECSoft “.exe” file or
shortcut. IECSoft will then automatically start up and display
the “Would you like to connect to an Instrument and continue
this test?” message. Click on "NO” to view the results data or
“YES” to connect to an instrument, view the results data and
perform further tests.
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6.8 Clearing the IECSoft file storage area on PC’s.

When the results for a flicker or Harmonics test are exported
into an Excel document, copies of the graphs created for the
reports are also stored on to the PC.

The storage area can be found at: My pictures / N4L / IECSoft.

Users may want to periodically clear this storage area as the
folder size can become rather large especially on PC’s
dedicated to running IECSoft software.

Note: The graphs in this storage area that are associated with
any Excel report that the user wishes to keep should be
retained. Otherwise they will disappear when the report is next
loaded into Excel.

If the “.N4Liec” file was retained for the test associated with

the report then it is possible to re-export the data to create a
new report and graphs.
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7 New releases of IEC Standards

Selecting the Standards Awaiting Stability Date Category
displays the recently released proposed updates to Standards
that are included in our IECSoft software.

’
@Y [ECSoft v2 6-U

New/Load
Test

Test Setup

what type of test would you like to run?
standard 9 IEC ) BSEN © other
Category [Harmonics -
Harmonics -
IEC61000-z Flicker e
EMC (Immunity Testing) rmonics
1 Phase Harm %
HC EMC (Immunity Testing) nt (>164)

0-3-12:
armonics
nt (>16A)

IECE1000-2 3 Phase HC EMC (Immunity Testing)
3 Phase Harm Other

‘ 3 Phase EMC (Immunity Testing)
otdNOaros Awaiting

[T] Multipart Test (1] N

Tests can be performed to these updated versions of the
Standards but the User should be aware that these ARE ONLY
proposed changes to the Standards concerned. They are
subject to change at any time until the stability date which is
still to be advised by the IEC Committee.

These versions of the Standards have been included in the
software to allow the user to check the performance of the DUT
against the updated requirements of the Standard. However it
will be noted on the report that the version of the Standard
used for the test has not yet been deemed “stable” by the IEC
committee.

Only the fully released versions of the Standards found in the

main test categories of the software should be used to perform
fully compliant IEC testing.
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When selecting the "“Standards Awaiting Stability Date”
category the Test Setup window will be updated to display all
of the test options that fall into this category.

" ’
IECSoft v2_6-U =|E] X

New/Load
Test

Test Setup
what type of test would you like to run?
Standard @ IEC
Category [StandardsAwaltlng stability Date v

IEC61000-3-2:2018
1 Phase Harmonics

IEC61000-3-2:2018
3 Phase Harmanics

IEC61000-3-3:2017
1 Phase Flicker

IEC61000-3-3:2017
3 Phase Flicker

IECG1000-3-11:2017
1 Phase Flicker
High Current [>16A)

IECB1000-3-11:2017
3 Phase Flicker
High Current [(>164)

Next

At the time of release of this version of IECSoft the following
proposed standards have been included:

IEC61000-3-2:2018
IEC61000-3-3:2017
IEC61000-3-11:2017

The test procedures are the same as for tests performed using
fully released versions of the Standards. Click on the required
option in the Test Setup window and follow the displayed
instructions.
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8 IECSoft Warning Messages

8.1 Harmonic Over Ranging

During Harmonic testing the Data View screen and graphs will
display a warning should the Current and / or Voltage be Over
Ranging.

On the Data View screen Vrms is shaded purple if the voltage is
Over Ranging and Arms is shaded purple if the current is Over
Ranging.

g IECSoftv2_6-U USB,PPA5531,166-05225,2.179  LAN,N4A03,91J-11932,1.29 = 8 PS
Frequency Vrms Arms Watts  Power Factor Voltage CF  Current CF
MECTEST I I T I P I

Current THD THC Avg
H10 H
H12 H13 H 14 H15 H16 H17 H18 |
H19 H20 H 21 H22 H23 H 24 H 25
H 26 H 27 H 28 H 29 H 30 H 31 H 32
H 33 H 34 H 35 H 36 H 37 H 38 H 39
H 40 POHC POHC Max Harmonics Source
control View Real Time Data I
(oo (o) (o) [comany) [Lomn) (cma) o (o] [ [ ooy Soteeazie: ™o (68
| source status: || BFF || <D sHuTnown source ]“

Page 158



The Harmonic graphs display Current Over Range and Voltage
Over Range warning messages should Over Ranging occur.

mIECSOﬁVZ_S-U USB,PPA5531,166-05225,2.179  LAN,N4A03,91J-119321.29 o= =
[ERel ™~ A A A A A A A A A A A A A A A A
‘ VOLTAGE OVER RANGE
CURRENT OVER RANGE
83.33mA
66.67ma
<C
—
)
g 50.00mA
-
p -
3
O
33.33mA
16.67mMA i
0.00A === ‘[| — S ——— ‘,‘"‘;,7; S S ———]
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2 5 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 PO
30/30 5 Seconds, 804 ms Harmonic bz
< »
Amp Range Harmonic Range
AU E e : 5 2l ) - B current [l Peak [ average [ mimmum [l Fail Peak
Auto  Max: | 1 /| Auto e 40 O Failavg STL B roic [0 notapplicable HEUI'GV\“
control view Real Time Data ’ .
& 1 =i [ 1 [ ] | View Mode: f | . ][/ | TimeLeft: Elapsed Time: Test Count: | &
|AddTest| | clear || wFa | eraph Data H Table | (absolute ~ \Exportl | note 7‘ | oooze4 ooooossss@ M1 ) b
| source status: || BFF |[[ sHutoown source |
- -
8.2 Communication Problems

Should a communication error occur between the Instrument
and the PC whilst the test is running the following error
message is displayed. The test will be ended because of the
loss of communication. The user will have to re-initialise the
interface connection between the instrument and the PC and
repeat the test.

"
IECSoft 23

Noise over comms has caused communication with the instrument to
| :
fail. The test has been cancelled.

OK
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8.3 Instrument Compatibility

When a test is selected in the IECSoft software, the software
checks to confirm that the instrument selected is capable of
performing the selected test. The following warning messages
are displayed should the instrument selected be incompatible
with the selected test.

r T N
Instrument incompatable with test X

. '| You cannot connect to a1 phase instrument to perform a 3 phase test.

Please select an appropriate instrument for the test you are trying to
perform

o]

r R

Test Connect 2

I Incompatible Instrument

Clicking on “"OK"” will allow the User to reselect the test to be
performed or to connect to an alternative instrument.
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9 Appendices

Appendix A
Appendix B
Appendix C

Appendix D

Appendix E
Appendix F

Appendix G

Excel Flicker test Report / Results
Excel Harmonic test Report / Results
Welcome Dialog assistance Icons
Definitions:
Tmax and d(t).
Dmax.
Short Term Limit (STL) Exception.
Partial odd Harmonic (POHC) Exception.
THDG and THDS.
IEC61000 Source Limits
IEC61000-11 - References to Ztest & Zref

Help and Assistance
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9.1

9.1.1

Excel Flicker Results Report

Appendix A - Example Flicker Reports

Excel Flicker Results Report - Front sheet.

Click to add header

06th August 2019 - 16:24:50

Page 1/4
IEC61000-3-3:2013 Ed.3.0

Flickermeter

Instrument Details

IECSoft v2_6

Instrument Model PPAS531
Serial Number 166-05225
Firmware Version 2.17%

N4L Calibration Date

26th September 2017

Instrument Version

Low Current

Source Details

Source Model N2AQ3
Source Serial 91J-11932
Source Frequency 50.000Hz
Source Voltage RMS 230.000V
TestSettings
Class Voltage
Mode Normal (4.0%)
Minimum Current 10A
PST 1 minutes
PLT 3 PSTs
Equipment Under Test
Brand N4L
Model 2100
Serial P1234
Impedance Network ID IMPCO1

Test Conditions

User Entered Measured
Rated Volitage 230.000V 228.417V
Rated Current 5.000A N/A
Rated Frequency 50.000Hz 50.000Hz
Rated Power 1.000kW N/A

D max 1.1270% (Limit: 4.0%)
T max 0.0000 s (Limit: 0.5 s)
DC max 0.3057% (Limit: 3.3%)
Inrush Test 3.091% (Limit: 4.0%)

Inrush Results

Phasel: Pass

Additional Test Details

Operator KAR
Lab Name N4L
Location LAB1
Notes Flicker and Inrush test data
Signature
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Excel Flicker Results - Inrush.

Click to add header

06th August 2019 - 16:24:50 Ph:1 Page 2/4 IECSoftv2 6
IEC61000-3-3:2013 Ed.3.0 Flickermeter
Instrument Details
Instrument Model PPAS5531
Instrument Serial 166-05225
Instrument Firmware 2.179
Equipment Under Test
Brand N4L
Model Z100
Serial P1234
Inrush Current Results
Test Number Dmax (%) Running Average (%) |Status
1 2.1726 2.1726 OK
2 3.9136 3.0431 OK
3 2.371 2.81907 OK
4 3.2701 2.93182 OK
5 2.4712 2.8397 OK
6 3.1852 2.89728 OK
7 2.7765 2.88003 OK
8 2.9817 2.89274 OK
9 4.0585 3.02227 OK
10 4.3377 3.15381
11 3.026 3.14219
12 2.0468 3.14219
13 4.4999 3.14219
14 3.6378 3.18349
15 2.0571 3.09685
16 2.1357 3.02819
17 3.068 3.03085
18 2.1422 2.97531
19 3.1448 2.98528 OK
20 44128 3.06458 OK
21 2.7285 3.04689 OK
22 4.3175 3.11042 OK
23 3.1253 3.11113 OK
24 2.6665 3.09092 OK
Key
Above Limit

The running average is calculated from the Dmax results in the
previous column. The value is the average of the Dmax results
for that test number and all previous tests, with the exclusion
of the highest and lowest Dmax results which are highlighted in
red and blue in the above table.

E.g. in the above table the “running average” for test 24 is the

average value of Dmax for tests 1-11 & 14-24.
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Excel Flicker Results - Flicker.

Click to add header

06th August 2019 - 16:24:50 Ph:1 Page 3/4 IECSoftv2_6

IEC61000-3-3:2013 Ed.3.0 Flickermeter
Instrument Details

Instrument Model PPA5531
Instrument Serial 166-05225
Instrument Firmware 2.179
Equipment Under Test
Brand N4L
Model Z100
Serial P1234
Flicker Test Results
PST no. |Status DC (%) |Dmax (%) |Tmax (s) |PST PST Lim |PLT PLT Lim
1 Phasel: PASS 0.09432 :11.12704 0.00000 :0.55676 i1.00000 :0.55676 {N/A
2 Phasel: PASS 0.30575 :1.12704 0.00000 :0.51077 i1.00000 :0.53475 iN/A
3 Phasel: PASS 0.30575 :1.12704 0.00000 :0.08226 :1.00000 :0.46743 :0.65000
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Excel Flicker Results - PLT Graph.

Click to add header

O6th August 2013 -16:24:50 Ph:1 Page 4/4 |ECSoftv2 &

IEC61000-3-3:2013 Ed.3.0 Flickermeter

Instrument Details

Instrument Model PPAS531
Instrument Serial 16605225
Instrument Firmware 2.179
Equipment Under Test
Brand N4L
Model Z100
Serial P1234
Flicker PST Sum Graph
& Probability
B s 2 s s 5 8 3 8 5 3
o
P
=
5
s
3
Q
o
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3
a8
8
5
=
o |
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— m |
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9.1.2

PDF Flicker Report

06th August 2019 - 16:24:50 Page 1/3

IECSoft v2_6

IEC61000-3-3:2013 Ed.3.0 Flickermeter

Measurement Equipment

Instrumentation Details

Newtons4th PPAS531 STD SN: 166-05225 Firmware: v2.179
Last calibration date: 28th September 2017

AC Source

EUT Details

Rated Voltage
Rated Current
Rated Frequency
Rated Power
Class

Mode

Minimum Current
PST

PLT

D max

T max

DC max

Inrush Test
Inrush Results

Impedance Network ID

Newtons4th N4AD3
SN: 81J-11832

IMPOC1

Brand: N4L

Model: Z100

Senal: P1234

Firmware: v1.29

Test Information

User: 230.000V
User: 5.0004
User: 50.000Hz
User: 1.000kW
Voltage

Normal (4.0%)
10A

1 minute(s)
3PSTs

1.127% (Limit: 4%)
0s(Limit:05s)

Measured: 228417V
Measurad: N/A
Measured: 50.000Hz
Meaasured: N/A

0.3057% (Limit: 3.3%)

3.001% (Limit: 4%)
Phasel: Pass

Operating Conditions
KAR

Operator

Lab Name N4L

Location LAB1

Notes Flicker and Inrush test data
Signature

Results
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06th August 2019 - 16:24:50

Page 2/3

IECSoft v2_6

Test Data Page 1

|PSTNo. [OC Dmax Tmax PST [PST Limit  |PLT PLT Limit  |Result
1 0.09432%  [1.12704% [Os 0.55676 1.000 0556762 |N/A PASS
2 0.30575% |1.12704%  |Os 051077 1.000 0534753 |NIA PASS
3 0.30575% |1.12704% |Os 0.08226 1.000 0467433 |0.65 PASS
Inrush Data

Test Number DMax [Running Average Status Note

1 2.17268% 2.1726% OK

2 3.0136% 3.0431% OK

3 2371% 2.81007% OK

4 3.2701% 2.03182% OK

5 2.4712% 2.8207% OK

8 3.1852% 2.80728% OK

7 2.7765% 2.88003% OK

B 2.8817% 2.80074% OK

3 4.0585% 3.02227% OK

10 43377% 3.15381% OK

11 3.026% 3.14210% OK

12 2.0465% 3.14219% = Lowest
13 4.4000% 3.14210% = Highest
14 3.6378% 3.18340% OK

5 2.0571% 3.00685% OK

18 2.1357% 3.02810% OK

17 3.088% 3.03085% OK

13 2.1422% 2.97531% OK

19 3.1445% 2.98528% OK

20 44128% 3.08458% OK

21 2.7285% 3.04650% OK

22 43175% 3.11042% OK

23 3.1253% 3.11113% OK

24 2.6665% 3.00092% OK

Page 167




06th August 2018 - 16:24:50 Page 3/3 |IECSoft v2_86

PST Sum Graph
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9.2 Appendix B - Example Harmonic Reports.
9.2.1 Excel Harmonics Results Report — Front Sheet.

Click to add header

01st August 2019 - 08:55:37 Page 1/18 IECSoft v2_6
IEC61000-3-2:2014
Fluctuating Harmonics
Instrument Details
Instrument Model PPAS531
Serial Number 166-05225
Firmware Version 2.179
N4L Calibration Date 26th September 2017
Instrument Version Low Current
Source Details
Source Model N4AO3
Source Serial 91J-11832
Source Frequency 50.000Hz
Source Veltage RMS 230.000V
Scurce Settling Time 100s
Test Settings

Class Class A
Mode Measured

Equipment Under Test
Brand N4L
Model 2100
Serial P1234
impedance Network ID IMP0O1

Test Conditions

User Entered Measured
Rated Voltage 230.000V 225.080V
Rated Current 5.000A 763.069mA
Rated Frequency 50.000Hz 50.000Hz
Rated Power 1.000kW 86.670W

Additional Test Information

Measured Power Factor 0.4858
Max Current THD 172.30%
Average THC 663.480mA
Max Power 86.833W
Max F.Current 384.508mA
Average F.Current 384.170mA
Minimum Current 30A
Test Duration 1.0 minute

Additional Test Details
Operator KAR
Lab Name NaL
Location LAB1
Notes Harmonic Class A test data.
Signature

Results
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Excel Harmonic Repeatability Test Results.

Click to add header

QOlst August 2015-08:55:37

Ph:1 Paze 2/18

IECSoftv2 &

IEC61000-3-2:2014 Fluctuating Harmonics

Instrument Details

Instrument Model PPAS531
Instrument Serial 166-05225
Instrument Firmware 2.179

Equipment Under Test

Brand Nl
Model 155
Serial F1334
Harmonic Difference
Lowest Highe——st LR

Harmonic|Average (A)  [Test# [Average(A] [Test# |Allowance [A) |Difference (A} |Status
2 1.837m* 3 1.852m* 2 0.054
3 358.560m i3 358730m {3 8415 T
< 3335m* 3 3336m® 3 00215 m'ﬁh """
5 337.230m 12 337.660m {3 0057 ! - e
3 3347 m® 3 2573m® 3 9915 WWA """
7 384.360m 12 285.080m {3 0.0385 OO0 R i
g 3337 m® 3 3334m® 3 06118 MWA """
g 334.100m 12 335.010m {3 002 ! MEATE ]
L
i1 181.130m i3 182.330m {3 0.0165 oy R
i3 3188m*® 3 3334m® 3 0007667 WWA """
i3 136.110m 12 131.390m {3 00105 ! e
14 2.145m* 3 27160m* 2 0006571 WN}A """
15 85530m ) 86.710m 3 0.0075 o011 A ]
ig 3083m* 3 3 086m® 3 000575 WWA """
i7 51 144m 3 53.026m 3 0006618 1 R 355
18 3.055m*® 3 2:060m* 3 9005111 WWA """
13 31155m ) 31506m 3 0.005921 10! ]
30 1993m* 3 3087 3 0.0046 m'ﬁh """
21 26.440m 3 7% 448m p) 0.005357 i S TS ]
3 1573m* 3 3 003m® 3 0004182 m'ﬁﬁ """
73 37.408m 3 27.417m 3 0.004891 10! ]
24 1566m® 2 1883m* 3 0003833 w'ﬁh """
35 36073m ) 28311m 3 0.0045 ; R 555
26 1533m* 3 1555m* 3 0003538 WWA """
77 31671m ) 33.063m 3 0.004167 10! 15O
38 1833m* 3 1 544m* 3 0003286 WWA """
pE} 15335m 3 1&.204m 3 0003879 1 e
30 1.520m* 3 1533m* 3 0003067 WWA """
31 10.407m ) 19.714m 3 0.003629 10! S
35 1 E84m® 3 1514m* 3 0002875 WWA """
EE! 7.376m ) 7463m 3 0003409 1 e ]
3 1858m* 3 T 506m® 3 0.003706 m'ﬁﬁ\ """
3% &.741m 3 6. 743m 3 0003214 104 T PASE ]
36 1.500m* 3 1534m* 3 0002556 m'ﬁh """
37 £.535m ) &.565m 3 0003041 1 e
3 1.867m® 3 1 88dm* 3 0002421 WWA """
35 5.330m ) 5500m 3 0002885 10,0001 tEAE
COMMMN €51 S S T M [/ LU
Key:

LUI-L Bl Since both values are less than SmA or 0.6% of the Input Current this harmonic is ignor:

: | The difference is less than 50% of the allowance
{  |Thedifference is between 50% of the allowance and 75% of the allowance

Poor The difference is between 75% of the allowance and 100% of the allowance

The difference has exceeded the allowance
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Excel Harmonic Test Results.

Click to add header

Olst August 2015 - 08:55:37 Ph:1 Pagze 3/18 IECSoftv2 6
IEC61000-3-2:2014 Fluctuating Harmonics
Instrument Details

Instrument Model PPAS531
Instrument Serial 166-05225
Instrument Firmware| 2.179

Equipment Under Test
Brand N4L
Model Z100
Serial P1234

Extra Test Information
Current THDG 171.40%

Average Peak Limit

THC 656.137mA 658.036mA N/A
POHC 55.466mA 55.864mA 251.375mA
Voltage Crest Factor 1.404 1.405 N/A
Current Crest Factor 3.569 3.6 N/A

Harmonics Results 113
Harmoni{Status AvE (A) Avg LIA) |Ave%ofL |Peak|A] |PeakL|A] |Peak S0fL
1 PASS 0.38437 iNolLimit iNJA 0.384%91 iNolLimit :N/A
2 PASS 0.00178 :11.08 0.16504 :0.00221 i1.62 0.12624
3 PASS 0.35853 2.3 15.5883 10.35885 }3.45 10.4043
- PASS 0.00227 :10.43 0.52684 :10.00264 10.645 0.40885
5 PASS 0.32674 11.14 28.6614 :0.32709 11.71 19.12381
3 PASS 0.00222 :0.3 0.74043 1:10.00252 10.45 0.56036
7 PASS 0.28313 :0.77 36.7701 :0.283%6 11.155 24,5853
2 PASS 0.00222 :0.23 0.86678 :10.00246 10.245 0.7133
9 PASS 0.23219 :0.4 58.0475 :0.23331 i0.6 38.885
10 PASS 0.00224 :0.124 1.21755 1:10.00255 10.276 0.9225
11 PASS 0.17868 :0.33 54,1455 :0.18019 :0.4%55 36.402
12 PASS 0.00221 :0.152333 11.443%4 :0.00248 :10.23 1.07624
13 PASS 0.12736 :0.21 60.6476 10.12921 (0.315 41.01%
14 PASS 0.00215 :0.13143 11.63654 :0.00247 10.19715 :1.25451
15 PASS 0.082638 :0.15 55.118 0.08461 10.225 37.6062
16 PASS 0.00209 :0.115 1.3213 0.00236 10.1725 1.367383
17 PASS 0.04868 :0.13235 136.7828 :0.05044 0.19853 :25.40%4
12 PASS 0.00205 :10.10222 12.00362 :0.00229 10.15333 :1.49312
19 PASS 0.02867 :0.11842 1250583 :0.03076 10.17763 :17.3146
20 PASS 0.00199 :0.092 2.16424 :0.00227 10.138 1.643812
21 PASS 0.02623 :0.10714 1244773 1:10.02656 10.16071 :16.5285
22 PASS 0.00197 :0.08364 12.35604 :10.00222 10.12545 :11.77292
23 PASS 0.0275 :0.08733 128.1111 :0.0278 10.14674 :18.9466
24 PASS 0.00198 :0.07667 12.58116 :0.00223 10.115 193964
25 PASS 0.02601 :0.08 28.8844 10.02633 10.135 19.5052
26 PASS 0.00193 :0.07077 12.72294 :10.00217 10.10615 :2.046
27 PASS 0.02129 :0.08333 125.5481 :0.021e61 i0.125 17.2857
28 PASS 0.00188 :0.06571 12.86773 10.00203 10.09857 :2.05801
29 PASS 0.01526 :0.07759 119.6711 :0.01573 10.11638 :13.5145
30 PASS 0.00189 :0.06133 i3.08007 :10.00216 10.092 2.34425
31 PASS 0.00994 :0.07258 113.6945 :0.01036 :10.10887 :9.5142%
32 PASS 0.00192 :0.0575 3.33617 :0.00208 10.08625 :12.41414
33 PASS 0.00729 :0.06818 110.6931 :0.00762 {0.10227 :7.45074
EE PASS 0.00193 :0.05412 13.5734% :10.00215 i0.08118 :2.65223
35 PASS 0.00685 :0.06429 110.653 0.00721 10.089643 :17.481%8
36 PASS 0.00192 :0.05111 i3.76064 :0.00214 (0.07667 :2.7390%
37 PASS 0.00651 :0.06081 110.7032 :0.00681 10.09122 :7.46367
38 PASS 0.00188 :0.04842 13.87291 :0.00206 10.07262 :12.83155
33 PASS 0.00536 :0.05769 19.2876 0.00562 10.08654 :16.4285%
40 PASS 0.00187 :0.046 405739 :0.00209 i0.069 3.03044
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Excel Harmonics Graph.

Click to add header
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IEC61000-3-2:2014 Fluctuating Harmonics

Instrument Details

Instrument Model PPAS531
Instrument Serial 166-05225
Instrument Firmwareg| 2.179
Equipment Under Test
Brand N4L
Model 2100
Serial P1234

Harmonics Results Graph 13
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Excel Harmonic dB / Loss Factor Graph.

Click to add header
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Excel Source Harmonic Test Results.

Click to add header

0O1st August 2019 -08:55:37 Ph:1 Page 12/18 IECSoftv2_6
IEC61000-3-2-2014 Fluctuating Harmonics
Instrument Details
Instrument Model PPAS531
Instrument Serial 16605225
Instrument Firmware 2.179
Equipment Under Test
Brand NaL
Model Z100
Serial P1234
Extra Test Information
Voltage THDS | 0.09%
Source Results 113
Harmonic|Status Peak V) Average (V) Limit (V)
1 PASS 229.77 229.76 No Limit
2 PASS 0.03757 0.028876 0.453034
3 PASS 0.055275 0.042302 2.061155
- PASS 0.028226 0.02356 0.458034
5 PASS 0.08773 0.07554 0.916069
6 PASS 0.027307 0.023124 0.452034
7 PASS 0.074528 0.066992 0.687052
8 PASS 0.027996 0.023354 0.458034
9 PASS 0.06851 0.062832 0.458034
10 PASS 0.028177 0.024048 0.453034
11 PASS 0.063762 0.058205 0.229017
12 PASS 0.027432 0.02317 0.229017
13 PASS 0.050747 0.04257¢6 0.229017
14 PASS 0.026742 0.022233 0.229017
15 PASS 0.025848 0.035455 0.229017
16 PASS 0.026895 0.022892 0.229017
17 PASS 0.038245 0.031956 0.229017
18 PASS 0.026279 0.02265 0.229017
19 PASS 0.02942 0.025242 0.229017
20 PASS 0.027716 0.023687 0.229017
21 PASS 0.031524 0.026374 0.229017
22 PASS 0.027651 0.0223881 0.229017
23 PASS 0.02315 0.028344 0.229017
24 PASS 0.028147 0.022368 0.229017
25 PASS 0.036681 0.0310428 0.229017
26 PASS 0.027588 0.022797 0.229017
27 PASS 0.028586 0.023285 0.229017
28 PASS 0.027513 0.022926 0.229017
29 PASS 0.031206 0.025502 0.229017
30 PASS 0.027804 0.023211 0.229017
31 PASS 0.029179 0.023819 0.229017
32 PASS 0.02763 0.023035 0.229017
33 PASS 0.028331 0.023083 0.229017
34 PASS 0.029087 0.024056 0.229017
35 PASS 0.026666 0.022743 0.229017
36 PASS 0.028134 0.022566 0.229017
37 PASS 0.028035 0.023752 0.229017
38 PASS 0.028306 0.023876 0.229017
39 PASS 0.026803 0.023092 0.229017
40 PASS 0.026302 0.022456 0.229017
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Excel Source Harmonics Graph.

Click to add header
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Source Results Graph 3
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Excel Harmonic WFA Test Results.

Click to add header
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9.2.2

PDF Harmonics Results Report.

01st August 2019 - 08:55:37

Page 1/15

IECSoft v2_86

IEC61000-3-2:2014 Fluctuating Harmonics

Measurement Equipment

Instrumentation Details
Newtons4th PPASS531 STD  SN: 166-05225  Firmware: v2.179
Last calibration date: 26th September 2017

AC Source Newtons4th N4AO3
SN: 91J-11932  Firmware: v1.29

Impedance Network 1D IMP001
EUT Details Brand: N4L

Model: Z100

Serial: P1234

Test Information
Rated Voltage User: 230.000V Measured: 229.080V
Rated Current User: 5.000A Measured: 763.069mA
Rated Frequency User: 50.000Hz Measured: 50.000Hz
Rated Power User: 1.000kW Measured: 86.670W
Measured Power Factor 0.4958
Max Current THD 172.300%
Average THC 663.480mA
Max Power 86.833W
Max F. Current 354.908mA
Average F. Current 384 170mA
Minimum Current 304

Test Settings
Test Class Class A
Test Mode Measured
Test Duration 1.0 minute

Operating Conditions
Operator KAR
Lab Name N4L
Location LAB1
Notes Harmonic Class A test data.
Signature
Results Phase 1: FAIL - WAVEFORM
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01st August 2019 - 08:55:37 Page 2/15 IECSoft v2_6
Repeatability Harmonics Data
Lowest Highest Limit

Harmonic Average Test |Average Test |Allowance Difference Status
2 1.837mA* 3 1.852mA* 2 54.000mA 0.000A N/A

3 358.560mA 2 [358.730mA 3 [115.000mA 170.000uA PASS
4 2.333mA* 3 2.336mA* 2 21.500mA 0.000A N/A

5 327.230mA 2 [327.660mA 3 |57.000mA 430.000uA PASS
6 2.24TmA* 3 2.273mA* 2 15.000mA 0.000A N/A

7 284 360mA 2 |285.080mA 3 [38.500mA 720.000uA PASS
8 2.227mA* 3 2.234mA* 2 11.500mA 0.000A N/A

9 234.100mA 2 235.010mA 3 20.000mA 910.000uA PASS
10 2.238mA* 2 2.253mA* 3 9.200mA 0.000A N/A
11 181.130mA 2 182.330mA 3 16.500mA 1.200mA PASS
12 2.185mA* 2 2.224mA* 3 7.667TmA 0.000A N/A
13 130.110mA 2 131.390mA 3 10.500mA 1.280mA PASS
14 2.145mA* 3 2.160mA* 2 6.571TmA 0.000A N/A
15 85.520mA 2 86.710mA 3 7.500mA 1.190mA PASS
16 2.082mA” 2 |2.086mA* 3 |5.750mA 0.000A NIA
17 51.144mA 2 52.026mA 3 6.618mA [882.000uA PASS
18 2.055mA” 3 |2.060mA* 2 [5.111mA 0.000A NIA
19 31.109mA 2 31.506mA 3 5.921mA 397.000uA PASS
20 1.992mA* 2 [2.04TmA* 3 |4.600mA 0.000A NIA
21 26.441mA 3 26.448mA 2 5.35TmA 7.000uA PASS
22 1.972mA* 3 [2.003mA* 2 |4.182mA 0.000A NIA
23 27.408mA 2 27.417TmA 3 4.891mA 9.000uA PASS
24 1.966mA* 2 [1.982mA* 3 |3.833mA 0.000A NIA
25 26.073mA 2 26.311TmA 3 4.500mA 238.000uA PASS
26 1.933mA* 2 1.952mA* 3 3.538mA 0.000A N/A
27 21.671mA 2 22.063mA 3 4.167TmA 392.000uA PASS
28 1.923mA* 2 |1.944mA* 3 [3.286mA 0.000A NIA
29 15.820mA 2 16.204mA 3 3.879mA 384.000uA PASS
30 1.920mA* 3 [1.933mA* 2 [3.067TmA 0.000A NIA
31 10.407mA 2 10.714mA 3 3.629mA 307.000uA PASS
32 1.884mA* 3 [1.914mA* 2 [2875mA 0.000A N/A
33 7.376mA 2 7.463mA 3 3.409mA 87.200uA PASS
34 1.898mA* 3 1.906mA* 2 2.706mA 0.000A NIA
35 6.741mA 3 6.742mA 2 3.214mA 1000.000nA PASS
36 1.900mA* 3 1.924maA* 2 2.556mA 0.000A N/A
37 6.539mA 2 B6.569mA 3 3.041mA 30.000uA PASS
38 1.867TmA* 3 1.884mA* 2 2.421mA 0.000A N/A
39 5.340mA 2 [5500mA 3 [2.885mA 160.400uA PASS
40 1.901mA* 3 1.946mA* 2 2.300mA 0.000A N/A

Page 178




01st August 2019 - 08:55:37 Page 3/15 IECSoft v2_6
Test 1 Harmonics Data

Test Conditions
THC Average: 656.137TmA Maximum: 658.036mA Limit: N/A
POHC Average: 55.466mA Maximum: 55.864mA Limit: 251.375mA
Voltage Crest Factor Average: 1.404 Maximum: 1.405 Limit: N/A
Current Crest Factor Average: 3.569 Maximum: 3.600 Limit: N/A
Current THDG 171.400%
Harmonic |Average Peak Average Limit |% of Limit |Peak Limit  |% of Limit |Status
1 384.370mA  |384.910mA  |No Limit N/A No Limit N/A PASS
2 1.782mA 2.207mA 1.080A 0.165% |1.620A 0.136% |PASS
3 358.530mA  |358.950mA  |2.300A 15.588% |3.450A 10.404% |PASS
4 2.265mA 2.637TmA 430.000mA [0.527% |645.000mA [0.409% |PASS
5 326.740mA  |327.090mA  |1.140A 28.661% [1.710A 19.128% |PASS
6 2.221mA 2.522mA 300.000mA [0.740% [450.000mA [0.560% |PASS
7 283.130mA  [283.960mA  |770.000mA [36.770% [1.155A 24.585% |PASS
8 2.224mA 2.461TmA 230.000mA [0.967% (345.000mA [0.713% |PASS
9 232.190mA  [233.310mA  |400.000mA |58.047% |600.000mA [38.885% |PASS
10 2.240mA 2.546mA 184.000mA [1.218% [276.000mA [0.922% [PASS
11 178.680mA  [180.190mA  |330.000mA |54.145% (495.000mA [36.402% |PASS
12 2.214mA 2.475mA 153.330mA  [1.444% [229.995mA [1.076% |PASS
13 127.360mA  [129.210mA  |210.000mA |60.648% (315.000mA [41.019% |PASS
14 2.151mA 2.4T74mA 131.430mA  [1.637% [197.145mA [1.255% |PASS
15 82.677TmA 84.614mA 150.000mA [55.118% |225.000mA [37.606% |PASS
16 2.095mA 2.360mA 115.000mA [1.821% [172.500mA [1.368% |[PASS
17 48.682mA 50.444mA 132.350mA  [36.783% [198.525mA [25.409% |PASS
18 2.048mA 2.289mA 102.220mA [2.004% [153.330mA [1.493% |[PASS
19 29.674mA 30.756mA 118.420mA |25.058% [177.630mA [17.315% |PASS
20 1.991mA 2.274mA 92.000mA 2.164% [138.000mA |[1.648% |[PASS
21 26.225mA 26.563mA 107.140mA |24 477% [160.710mA [16.529% |PASS
22 1.970mA 2.224mA 83.636mA 2.356% |[125454mA [1.773% |PASS
23 27.500mA 27.802mA 97.826mA 28.111% [146.739mA [18.947% |PASS
24 1.979mA 2.231mA 76.667TmA 2581% [115.001mA [1.940% |[PASS
25 26.005mA 26.332mA 90.000mA 28.894% [135.000mA [19.505% |[PASS
26 1.927mA 2.172mA 70.769mA 2.723% [106.153mA [2.046% [PASS
27 21.290mA 21.612mA 83.333mA 25548% |125.000mA [17.290% |PASS
28 1.885mA 2.029mA £65.714mA 2.868% |98.571mA 2.058% |PASS
29 15.262mA 15.728mA 77.586mA 19.671% [116.379mA  [13.514% |PASS
30 1.889mA 2.157TmA 61.333mA 3.080% |91.999mA 2.344% |PASS
3 9.940mA 10.359mA 72.581mA 13.694% [108.872mA |9.515% |PASS
32 1.918mA 2.082mA 57.500mA 3.336% |86.250mA 2.414% |PASS
33 7.291mA 7.620mA 68.182mA 10.693% [102.273mA [7.451% |PASS
34 1.934mA 2.153mA 54.118mA 3573% |81.177mA 2652% |PASS
35 6.848mA 7.215mA 64.286mA 10.653% [96.429mA 7.482% |PASS
36 1.922mA 2.138mA 51.111mA 3.761% |76.666mA 2.789% |PASS
37 6.509mA 6.808mA 60.811mA 10.703% [91.216mA 7.464% |PASS
38 1.875mA 2.057mA 48.421mA 3.873% |72.632mA 2.832% |PASS
39 5.358mA 5.615mA 57.692mA 9.288%  |86.538mA 6.489% |PASS
40 1.866mA 2.091mA 46.000mA 4.057% |69.000mA 3.030% |PASS
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Test 1 Harmonics Graph
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Page 5/15

IECSoft v2_6

Test 1 Harmonics Source Data

Test Conditions

Voltage THDS 0.089%

Harmonic Average Peak Limit Status
1 229.760V 229.770V No Limit PASS
2 28.876mV 37.570mV 458.034mV PASS
3 42.302mV 55.275mV 2.061V PASS
4 23.560mV 28.226mV 458.034mV PASS
5 75.540mV 87.730mV 916.069mV PASS
6 23.124mV 27.307mV 458.034mV PASS
7 66.992mV 74.928mV 687.052mV PASS
8 23.354mV 27.996mV 458.034mV PASS
9 62.832mV 68.910mV 458.034mV PASS
10 24.048mV 28.177TmV 458.034mV PASS
1 58.205mV 63.762mV 229.017mV PASS
12 23.170mV 27.432mV 229.017mV PASS
13 43.976mV 50.747TmV 229.017mV PASS
14 22.233mV 26.742mV 229.017mV PASS
15 35.495mV 39.849mV 229.017mV PASS
16 22.892mV 26.895mV 229.017mV PASS
17 31.956mV 38.245mV 229.017mV PASS
18 22.650mV 26.279mV 229.017mV PASS
19 25.242mV 29.420mV 229.017mV PASS
20 23.687TmV 27.716mV 229.017mV PASS
21 26.374mV 31.524mV 229.017mV PASS
22 22.881mV 27.651mV 229.017mV PASS
23 28.344mV 33.150mV 229.017mV PASS
24 22.368mV 28.147TmV 229.017mV PASS
25 31.048mV 36.681mV 229.017mV PASS
26 22.797TmV 27.588mV 229.017mV PASS
27 23.285mV 28.986mV 229.017mV PASS
28 22.926mV 27.513mV 229.017mV PASS
29 25.502mV 31.206mV 229.017mV PASS
30 23.211mV 27.804mV 229.017mV PASS
31 23.819mV 29.179mV 229.017mV PASS
32 23.035mV 27.630mV 229.017mV PASS
33 23.083mV 28.331mV 229.017mV PASS
34 24.056mV 29.087TmV 229.017mV PASS
35 22.743mV 26.666m\ 229.017mV PASS
36 22.566mV 28.134mV 229.017mV PASS
37 23.752mV 28.035mV 229.017mV PASS
38 23.876mV 28.306mV 229.017mV PASS
39 23.092mV 26.803mV 229.017mV PASS
40 22.456mV 26.302mV 229.017mV PASS
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Test 1 Harmonics Source Graph
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9.3 Appendix C - Welcome Dialog Icons.
IECSoft Debug Mode.

This is an additional mode that the user might be asked to use
by our Technical Support staff. Should a user suffer technical
difficulties the data file created contains additional information
to aid the investigation of the problem.

p ‘
@Y [ECSoft v2_6-U l=| & =

New/Load
Test

0o Ve Welcome to Newtons4th IECSoft m

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

By using a new conflguration? By loading a saved conflguration?

&j New Conflguration ‘ l QL Load Configuration ’

or, would you like to LOAD a previous test?

5
] \y Load Test Data |

When IECSoft is first opened, tick the box highlighted above by
the red arrow. A window will then open asking the user to
select a location to save the file. Choose a suitable location; a
text file will be created called “IECSoft_comms”. Then just
continue to use the software in the usual way.
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IECSoft Information Icon. ¢

Clicking on this icon displays details of this version of IECSoft.

s 3

About 2
m’ IECSoft

ve_B-U (Bulld 68) Auqg 14 2019
Copyright Newtons4th Ltd © 2019

Website Support Link @

Clicking on this icon opens a link to the Support Resources
Section Of the Newtons4th Ltd website.
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9.4 Appendix D - Definitions.
The section contains definitions for the following:

Tmax and d(t).

Dmax.

Short Term Limit (STL) Exception.
Partial odd Harmonic (POHC) Exception.
THDG and THDS

9.4.1 Tmax and d(t)

The parameter Tmax is an abbreviation for “t d(t) > 3.3%". At
the end of the test it is the largest value of “t d(t) > 3.3%"
which is tested against the limit.

So if there are two changes between steady states (see table
C.2 on p31 of BS EN 61000-3-3:2013) dt is the sum of the two
of them; but if there are two changes separated by periods of
steady state then it is the larger dt value which is reported.

The Standard BS EN 61000-3-3:2013 describes Tmax and d(t)
as follows:

"Tmax maximum time duration during the observation period
that the voltage deviation d(t) exceeds the limit for dc

Note 1 to entry: During a voltage change characteristic the
time duration Tmax is accumulated until a new steady state
condition is established.

Note 2 to entry: The Tmax limit evaluation in this standard is
generally intended to evaluate the inrush current pattern of the
equipment under test. Thus, as soon as a new steady state
condition is established, the Tmax evaluation is ended. When a
new voltage change occurs that exceeds the limit for dc, a new
Tmax evaluation is started. The maximum duration that d(t)
exceeds the Ilimit for dc for any of the individual Tmax
evaluations during the observation period, is used for the
comparison against the Tmax limit, and is reported for the test”

Page 186



9.4.2 Dmax
The standard BS EN 61000-3-3:2013 describes Dmax:

- The maximum relative voltage change dmax is expressed as
a percentage of the nominal voltage.

Section 5 specifies the limits as:

- The maximum relative voltage change dmax, shall not
exceed

a) 4 % without additional conditions;

b) 6 % for equipment which is:

- switched manually, or

- switched automatically more frequently than twice per day,
and also has either a delayed restart (the delay being not less
than a few tens of seconds), or manual restart, after a power
supply interruption.

c) 7 % for equipment which is: - attended whilst in use (for
example: hair dryers, vacuum cleaners, kitchen equipment
such as mixers, garden equipment such as lawn mowers,
portable tools such as electric drills), or - switched on
automatically, or is intended to be switched on manually, no
more than twice per day, and also has either a delayed restart
(the delay being not less than a few tens of seconds) or manual
restart, after a power supply interruption.

In the case of equipment having several separately controlled
circuits in accordance with 6.6, limits b) and c) shall apply only
if there is delayed or manual restart after a power supply
interruption; for all equipment with automatic switching which
is energized immediately on restoration of supply after a power
supply interruption, limits a) shall apply; for all equipment with
manual switching, limits b) or c) shall apply depending on the
rate of switching.

The 7% limit in c) above applies to arc welding equipment.

Further information can be found in section A.15.1 of the
Standard document.
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Appendix A.2 in the Standard also confirms that some devices
are deemed to comply with the dmax standard and are not
required to be tested.

9.4.3 Short Term Limit (STL) exception.

In the IEC61000-3-2 standard, section 6.2.3.4 defines an STL
exception as:

The average values for the individual harmonic currents, taken
over the entire test observation period shall be less than or
equal to the applicable limits.

For each harmonic order, all 1,5 s smoothed r.m.s. harmonic
current values, as defined in 6.2.2, shall be either:

a) less than or equal to 150 % of the applicable limits, or
b) less than or equal to 200 % of the applicable limits under
the following conditions, which apply all together:
1) the EUT belongs to Class A for harmonics;
2) the excursion beyond 150 % of the applicable limits
lasts less than 10 % of the test observation period or in
total 10 min (within the test observation period),
whichever is smaller, and
3) the average value of the harmonic current, taken over
the entire test observation period, is less than 90 % of the
applicable limits.

Harmonic currents that are less than 0,6% of the input current
measured under the test conditions, or are less than 5maA,
whichever is greater, are disregarded.

This means that the harmonic values for class A need to be:
less than 150% (this is a MAX pass, no matter what) OR less
than 200% for less than 10% of the test (MAX:10 mins) AND
for the average for that harmonic to be less than 90% of the
limit. (The STL Exception).
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9.4.4 Partial odd harmonic Exception (POHC).

In the IEC61000-3-2 standard, section 6.2.3.4 defines a POHC
exception as:

For the 21st and higher odd order harmonics, the average
value obtained for each individual odd harmonic over the full
observation period, calculated from the 1,5 s smoothed r.m.s.
values according to 6.2.2, may exceed the applicable limits by
50 % provided that the following conditions are met:

e the measured partial odd harmonic current does not exceed
the partial odd harmonic current which can be calculated from
the applicable limits;

e all 1,5 s smoothed r.m.s. individual harmonic current values
shall be less than or equal to 150 % of the applicable limits.

NOTE: These exemptions (the use of the partial odd harmonic
current for the average values and the 200 % short

term limit for single 1,5 s smoothed values) are mutually
exclusive and cannot be used together.

Essentially meaning the AVERAGE harmonics values for Class A
can exceed the 100% limits provided that:

a) The Partial Odd Harmonics Current value of the odd
harmonics from the 21 onwards (21, 23, 25, 27 ... 39)
does not pass the POHC limit.

b) No individual average passes 150% of that Harmonic’s
limit.

Section 3.16 of the standard states that the POHC value is
calculated as follows:

3.16
partial odd harmonic current
total r.-m.=s. value of the odd harmonic current components of orders 21 to 39

38
partial odd harmonic current = | ZI;
n=21,23

Where “In” is the current value () of the harmonic (n)
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Partial Odd Harmonic Current is calculated from the Current
Values, Partial Odd Harmonic Current Limit is calculated from
the Limit Values in Table 1 (Class A) in section 7.4

The STL Exception and POHC exceptions cannot occur at the
same time. This is because for a POHC exception the average
needs to be over 100% whilst a STL exception requires it to be
below 90%.

9.4.5 THDG and THDS

IEC61000-4-7 sections 3.3.2 and 3.3.3 provide more details
about THDG and THDS and the formula used to calculate them:

3.3.2

group total harmonic distortion

THD

THDG (symb.)

ratio of the r.m.s. value of the harmonic groups (g) to the r.m.s. value of the group associated
with the fundamental:

THDG = (5)
3.3.3
subgroup total harmonic distortion
THDS

THDS (symb.)
ratio of the r.m.s. value of the harmonic subgroups (sg) to the r.m.s. value of the subgroup
associated with the fundamental:

(6)
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9.5 Appendix E - IEC61000 Source Limits.

This section contains extracts the “standards” used to calculate
the limits for the testing of source harmonics.

BS EN 61000-3-2:2014. Equipment input current < 16A per
phase.

Section A.2.c. Supply source.

The harmonic ratios of the test voltage (U) shall not exceed the
following values with the EUT connected as in normal
operation:

-0,9 % for harmonic of order 3;

-0,4 % for harmonic of order 5;

-0,3 % for harmonic of order 7;

-0,2 % for harmonic of order 9;

-0,2 % for even harmonics of order from 2 to 10;
-0,1 % for harmonics of order from 11 to 40.

BS EN 61000-3-12:2011. Low voltage Systems. Input
Current >16A and <75A.

Section 7.1. The supply source shall meet the following
requirements:

The harmonic ratios of the output voltage U in no-load
condition shall not exceed:

- 1,5 % for harmonic of order 5;

- 1,25 % for harmonics of order 3 and 7;

— 0,7 % for harmonic of order 11;

- 0,6 % for harmonics of order 9 and 13;

- 0,4 % for even harmonics of order 2 to 10;

- 0,3 % for harmonics of order 12 and 14 to 40;

Note: The above limits were also used for JIS testing
with and input current > 20A.
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JIS C 61000-3-2: 2011. Input Current <20A.
A.2.c. Power supply for measurement.

The voltage ratio to fundamental harmonic included in the
power supply for measurement shall not exceed the following
values with the EUT connected as in normal operation:

-0.9% for harmonic of order 3

-0.4% for harmonic of order 5

-0.3% for harmonic of order 7

-0.2% for harmonic of order 9

-0.2% for even harmonics of order from 2 to 10
-0.1% for harmonics of order from 11 to 40
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9.6 Appendix F - IEC61000-11 Ztest and Zref

References to Ztest & Zref.

Section 3.3 - Conditional Connections.

Connection of equipment which requires the user’s supply at
the interface point to have an impedance lower than the
reference impedance Zref in order that the equipment
emissions comply with the limits in this standard.

NOTE Meeting the voltage change limits is not the only
condition for connection; emission limits for other phenomena
such as harmonics, may also have to be satisfied.

Section 6 - Suffixes and their applications.

Zsys is the modulus of the impedance of the system to which
the equipment may be connected in order to meet a particular
limit. A number after the subscript identifies a particular
calculation.

Zref is the reference impedance.

Zact is the modulus of the actual impedance of the supply
existing at the interface point.

Zmax is the modulus of the maximum value of the supply
impedance at which equipment meets all the limits of this
standard.

Ztest is the modulus of the test circuit impedance at which the

emission test is performed and dctest, dmax test, Pst test and Pit
test are measured values.
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Section 6.1.1 - Test impedance — Ztest

The test impedance Ztest may be lower than Zref, particularly
for equipment having a rated input current >16 A. To find the
optimal test impedance, two conditions shall be met.

- firstly, the voltage drop, _U, caused by the equipment shall
be within the range 3 % to 5 % of the test supply voltage;

- secondly, the ratio of inductive to resistive components of
Ztest given by Xtest / Rtest shall be within the range 0,5 to 0,75
(i.e. similar to the ratio of the components of Zref).

NOTE The 3 % to 5 % condition ensures that the relative current changes
of the equipment in the real network
situation will be nearly the same as those during the test.

Section 6.1.3 - Evaluation against Zrer

If Ztest is not equal to Zref, the measured values shall be
recalculated using the following formulae:

The values dc, dmax, Pst, Pit are similar to those which would be
obtained by measurements using Zref as the conditions placed
on Ztest in 6.1.1 ensure that the modulus values of Z test and Z
ref are approximately "in phase" and that the measured
voltage, Pst and Pit values can be converted to equivalent
values with reasonable accuracy by multiplying them by the

ratio:
Z
ZDH

Provided that the conditions for dc and dmax are met with Ztest,
d) shall be deemed to be satisfied.
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Section 6.2.2 - Calculation of the maximum permissible
system impedance.

The following evaluation procedure shall be applied if the
equipment emissions cannot meet the technical requirements
of IEC 61000-3-3 and therefore the equipment cannot be
declared compliant by the manufacturer in accordance with
6.2.1. In such a case the equipment shall only be connected to
a supply having a system impedance lower than Zref.

To calculate the lower system impedance, Zsys, the values of
dc, dmax, Pst and Pit calculated according to 6.1.3 shall be used
in the following formulae.

For manual switching:

{The d g limit given in clause 5 appropriate to the EUT)

Zop1=Zng =
33%
Zoys2 = Zng =
BT
Zoysz = Zref P_ﬂ!
B
Foaw |%§li

The minimum of the four calculated values of Zsys is the
maximum permissible system impedance, Zmax which the
manufacturer shall declare in accordance with clause 4.

In consideration of voltage changes caused by manual
switching, it is only required to calculate Zsysi and Zsys2; Zmax
is the minimum of the two values.

Provided that the conditions for dc and dmax are met with Ztest,
d(t) shall be deemed to be satisfied.

9.7 Appendix G — Help and Assistance.

If you require any further assistance with the operation of
IECSoft please do not hesitate to contact your local distributor
or N4L on support@newtons4th.com
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