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1. Software installation

This section guides you through the software installation steps.

a. The HFA-1/3 utilizes a 16 bit A/D sub-system. A generic driver is required to facilitate
communications between a PC, via a USB-2 or USB-3 port, and the card inside the HFA-1/3.
The generic driver utility is called “Instacal”, and the driver executable is called “icalsetup.exe”.
The executable file is located on the system CD. So, you insert the system CD into the drive of
your PC, and locate the “icalsetup.exe” in the main directory of the CD.

b. After the Instacal executable loads, it may ask for permission the change system files (messages
may differ slightly for Windows 7 or Windows 10). Click on OK or “Permit changes” and the
software will continue the install process. Another window will pop up with WinZip self Extractor,
and you click on OK to continue. Next, you click on “Setup” to proceed with installing “Instacal”.

.
WinZip Self-Extractar - |cals&tup,exi

[ Click on Setup to install InstaCal.
',@_{

. ___
WinZip Self-Extractor ;Mg

Press QK to continue with installation,

F QK 1 l Cancel |

InstaCal for Windows - Instal
H SR

s -tk W A couple windows will pop
= Welcome to the InstaliShield wizard for H H H
InstaCal for Windows up with a copyright notice,
Click Next, or dlick Change to install to a different folder.

e e e ‘7 and ar? instal‘l‘direc’:,tory.
= You click on “Next

several times to continue

installation. Finally, the

Destination Folds 4 MEASUREMENT
R IWE S COVPLTING

WARNING: This program is protected by copyright law and
treates.

LAY L InstallShield program will

WAL .

i e show the next window

I COMPUTING Instalshied that lets you start the
Chexts ] [ Cancel <gack | mext> | [ canedl |

actual driver installation.

[ TnstaCal for Windows - IntallShield Wize You click on Install, and the installation process
Ready to Install the Program It i veasumement | Will create directories and copy the driver files. If it
The wizard i ready to begn nstalation. || finds existing files, it may delete these and install
Click Instal to begin the installation, the newer driver files. This may take a couple
mnnt o danos s o v Cxiekalion s Rices Ok Bk ek G minutes to complete. After you click on “Finish” the
program may ask you to restart your PC, so that it
; can update all system files.
! This process completes the Instacal installation.
| Next you need to install the VISA drivers that are
\ needed to control the programmable power source
| P— (if you have a power source other than the public
[ <Back |0 Toetl ] [ Canel | Supply)

Figure 1 The USB card driver installation
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1. Installing the VISA utility.

This section guides you through the installation of the VISA utility.

a.

The Virtual Instrument Software Architecture (VISA) is a standard for configuring, programming,
and troubleshooting instrumentation systems comprising GPIB, VXI, PXI, Serial, Ethernet, and/or
USB interfaces. VISA provides the programming interface between the hardware and
development environments such as the National Instruments LabVIEW, LabWindows/CVI, and
Microsoft Visual Studio. Visual Studio is used to develop the HFA-1/3 software. Many
programmable power sources use the GPIB or Serial interface for control purposes, and thus the
NI-VISA interface can be used to communicate with those power sources. The HFA software can
use the NI-USB/GPIB interface unit to communicate with power sources, or use the serial port
that is still found on some PC'’s to control the power source. Also, a USB-RS232 (USB to COM)
interface can be used. You can download the VISA utility from the NI web site, via the link below;

http://search.ni.com/nisearch/app/main/p/bot/no/ap/tech/lang/en/pg/1/sn/catnav:du,n8:3.16
37,ssna v:sup/

For your convenience, a copy of the VISA install is included on the HFA-1/3 system CD.
The program is called “NIVISA1750full.exe”. Versions 17.0 and 17.5 were tested to work
properly with the HFA-1/3 program, but later versions should be OK too.

To install the VISA utility, you download the executable from the NI web site, or run it from the CD
that comes with the HFA-1/3.

z r §
Open File - Security Warning [ MLVISA 17.5 S
Do you want to run this file?
) This self-extracting archive will create a new directory on your hard
|i |‘ Name: ... ProductyHFA stuff\Software NIVISALT 50full, exe drive and launch the instaliation of NI-VISA 17.5.
Publisher: Mational Instruments Corporation
Type: Application After installation completes, you may delete the installation directory
From: CACHSWA ProductiHFA stuff\Software\NIVISALTS... to recover disk space.

You should not delete the installation directory if you wish to be
able to modify or repair the installation, or create installers which
will include this distribution in the future,

[] Always ask before opening this file

i '-al While files from the Intemet can be useful, thisfile type can 2
‘}' potentially n‘a_rrn‘yaElr compLer. Only run software from publishers Ok | [ Cancel l
you trust: Vihat's the risk?

The process is very similar to the Instacal setup that is described in the previous section. You click on
“Run” and just follow the instructions. As with Instacal, you may have to restart the PC after the
installation completes.

4 NLVISA 17.0 [E=EER=c I NEVISA 17.0 =G
License Agreement NATIONAL License Agreement NATIONAL
Vou st sccept the lonses diplaved below 1o proceed INSTRUMENTS You must accept the fenses diplayed below o proceed ﬂnmmmms
NT I \7\/\7 77* Microsoft Sitverlight 5 EULA | Microsoft Silverlight 5.1 Privacy Statement | -

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT IR0 T SOFTWARE LICENSE TERME

MICROSOFT SILVERLIGHT 3
CAREFULLY READ THIS SOFTWARE LICENSE AGREEMENT ("AGREEMENT"). BY

DOWNLOADING THE SOFTWARE AND/OR CLICKING THE APPLICABLE BUTTOM TO These license terms are an agreement between Microsoft Corporation (or based on where you live
COMPLETE THE INSTALLATION PROCESS, YOU AGREE TO BE BOUND BY THE TERMS OF one of its affiliates) and you. Please read them. They apply to the smﬁwarenamed_abm'e which
THIS AGREEMENT. IF YOU DO NOT WISH TO BECOME A PARTY TO THIS AGREEMENT AND finchudes the media on which you received it, if any. The terms also apply to any Microsoft

BE BOUND BY ITS TERMS AND CONDITIONS, DO NOT INSTALL OR USE THE SOFTWARE,

AND RETURN THE SOFTWARE (WITH ALL ACCOMPANYING WRITTEN MATERIALS AND ¢ updates {including but not fimited to bug fixes, patches, updates, upzrades,

THEIR CONTAINERS) WITHIN THIRTY (30) DAYS OF RECEIPT. ALL RETURNS TO NI WILL BE enhaticemenits, new versions, and successors to the software, collectively called “updates™
SUBJECT TO NI'S THEN-CURRENT RETURN POLICY. IF YOU ARE ACCEPTING THESE
TERMS ON BEHALF OF AN ENTITY, YOU AGREE THAT YOU HAVE AUTHORITY TO BIND THE *  spplemeais, 2

i FNT\TYTO THFSF TFRMS £ =
Th software o which ths thitdpart licenss apples is distrbuled vith NIVISA 17.0,

The software to which this National Instuments license applies is NIVISA 17.0.

o @1 t the above 2 Li g ]
© i 2006 the 2bove 2 License Agissmentsl: ! aceept lhe sbove ¢ Lipense farmement(]

1 et sceept il these License greements
| da rot accept al these License Agiesmerts. Lt & g

«Back [ News> |[  Concel |

[ Back | WNewss J[  Cacd |

Figure 2 The VISA installation
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2.Installing & Running the HFA software

a. The software CD that comes with the HFA-1/3, includes an install executable,

called; HFA (16A) Program CNS Version 1.0.x.x.exe

b. where the “x.x” identify the software version number. Running the executable will result in a
number of pop-up windows, similar to the Instacal and VISA utilities setup. Depending on your
Windows version, you may have to allow the install program to make changes to your PC. You

have to click “Yes to proceed with the installation, and then the Setup Wizard window will pop up.

f =
'&l‘ User Account Control

=)

@ i
B Setup - HFA Program d el

Program narne:
Publisher:
File origin:

HFA Program CNS Version 1.0.0.3.exe
Unknown
Hard drive on this computer

() Show details

f' ‘Do you want to allow the following program from an
" unknown publisher to make changes to this computer?

Change when these notifications a

Welcome to the HFA Program
Setup Wizard
This will install HFA Program version 1.0.0. 3 on your computer,

Itis recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup,

-
# Setup - HFA Program

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

CNS, Inc. -
12623 Danielson Ct. #112, Poway CA 92064, USA 858 4864707 £
MMPORTANT NOTICE TO USER

THIS IS A CONTRACT. BEFORE YOU CLICK ON THE "NEXT"
BUTTON AND COMPLETE THE INSTALLATION PROCESS,
CAREFULLY READ THIS AGREEMENT.

BY CLICKING THE "NEXT" BUTTON, YOU CONSENT TO THE TERMS

AT TEINE AAPTTNAEVT AN VOTT AGDEE TA BT DATIND DY THTE

() I do not accept the agreement

< Back ][ Next > ][ Cancel ]

-
i Setup - HFA Program

Select Destination Location
Where should HFA Program be installed?

l Setup will install HFA Program into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

cions ] Browse...

Atleast 1,342, 1MB of free disk space is required.

[ < Back Next > [ Cancel

Figure 3 The HFA software installation

e

You click on “Next” ” and the License Agreement window will

pop-up, which you have to acknowledge, by clicking “Accept
the agreement”.

Then the install program will show the default installation
directory, which we recommend you accept. Simply click on
“Next”. Also, the install program will ask you if it should
install a desktop icon (shortcut), and after you click “Next” it
will show a window listing the destination and start-up
folders, as well as any additional tasks.

You then click on “Install”, and the installation will proceed.
The system will also install some demo files, which are
actual test files for Class-A Pass and Fail. The

HFA stores the “raw data” files, much like a data logger
does, so that the files can be replayed later.

Additional demo files, including for Class-C < 25 Watt, and Flicker test files are available.

Manual version 1.14 - 2022
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B8 Setup - HFA Program

Installing
Please wait while Setup installs HFA Program on your computer.

Completing the HFA Program
Setup Wizard

Extracting files. .. Setup has finished installing HFA Program on your computer.

C:\CNS\Hfa\RawData \Demo Files\RD-Flicker demo.asc The application may be launched by selecting the installed
icons,

[

L e Clidk Frish t sxit Setup,

[ Concel |

When the installation is complete, you click on “Finish” and this will launch the program.

In case you forget to copy the calibration file for your unit, the system will “complain” that the calibration
file is for a different serial number, and ask you if you want to proceed. Below is the structure that the
program will create on the hard disk (see page 8). The calibration file is located in the C:\CNS\Hfa
directory. Without the correct software license number, the system will ONLY replay files.

| 2 = | DemoFiles - m] X
Home Share View v @
« .4 > ThisPC » Windows (C:) » CNS » HFa » ZippedData » DemoFiles » v|® | Search Demo Files o
HFa A Name Date medified Type Size
Configurations £, HFal6-Flk-1p-0.038Hz Modulation-20190..,  7/2/201910:32 AM  Compressed (zipp... 256,866 KB
en ¥ HFal6-Harm-1p-CLASS A FAIL-20190702..  7/2/20199:39 AM  Compressed (zipp... 31,079 kB
FFTData HFa16-Harm-1p-CLASS A PASS-2019070...  7/2/20199:36 AM  ASC File 109,374 KB
manual Test Reports ¥ HFal6-Harm-1p-CLASS A PASS-2019070...  7/2/20199:36 AM  Compressed (zipp... 30,964 KB
¥ HFal6-Harm-1p-CLASS C PASS-2019070...  7/2/20199.20 AM  Compressed (zipp... 31,320 KB
OEM
Rewats 9 HFa16-Harm-1p-CLASS D FAIL-20190702...  7/2/20199:47 AM  Compressed (zipp... 28,374 KB
Test Reports
zh
ZippedData v
Bitems [E=

Figure 4 Software directory structure

The default calibration file will have the
coefficients set to 1.000, and the system will
be reasonably accurate, but not optimized
Phase A Cal. Coefficients - for your specific serial number.

Voltage Coefficients -

Current Low Coefficients -

Current High Coefficients :

Figure 5 Default Calibration coefficients.
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3. Hardware connections

There are several versions of the HFa, see the pictures below and section 25-26-27

A; The small form factor HFA-1

hardware connections are shown on the top label of the HFA-1S. The figures and next page
below provide a little more guidance yet. The HFA-1/3 has an internal measurement circuit that
presents virtually no load to the circuit, but rather it just passes the power through to the EUT.
The measurement circuit “consumes” about 0.2 mA @ 230 V AC. The supplied 12 VDC power
supply can be plugged into any line voltage from 100 — 240 V AC.

In the direct measurement mode, the HFA-1/3 does all the signal conditioning. If the small
selector switch is set to the PACS position, the HFA-1 needs to be connected to a PACS-1 or
CCN1000-1 with the supplied DB-37 cable. If the HFA is connected to a PACS-1 or CCN1000-1,
the system needs to be calibrated with the particular PACS or CCN1000.

B: The 19” HFA-1-19 and HFa-3-40/75 with a power source — such as Pacific Power ©
The HFA-1/3 is a 19” unit, that includes single phase and three phase versions, and thus the wiring
includes several versions. (see section 23)

C: The Teseq © and California Instruments © or Ametek © CCN1000-1/3 and PACS-1/3 upgraded to
the CNS Inc. © (USB based) HFa-16-1/3, or HFa-75-3. (see section 25-26-27)

Note; For direct connections (the normal operating mode) the calibration file that comes with the
HFA-1/3 needs to be copied into the C:\CNS\Hfa directory. Alternatively, the user can run the
calibration utility (see next pages).

A

IMPEDANCE use
s BYPASS.
" & O
e —
O
FLICKER

.  — — —_—
-] INPUT POWER
FROM AC SOURCE

INPUT POWER
1D0~240VAC

Figure 6 The 19" form factor HFA-1/3 front & rear panel

Shown is the 19” version of the HFa-1-16 with optional Reference Impedance
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Advanced Analyzers
San Diego. CA 82121
(800) 404-2832

HFA-1  Harmomcs & Flicker Analyzer
Standard
2 VDC @ max 150 mA

Manutactured: | Fabruary 2020 (UL LRSI

Figure 7 The small form factor HFA-1S

Power Source

A Optional cable

to PACS or CCN1000 Figure 8 Hardware connections of the small form
factor HFA-1/3

100 - 240 Volt
50/60 Hz

Power in all
Max. 240 Vac AT
DB-37 to PACS-1 =
or CCN1000-1

Advaneed Analyzers
San Diego, Califarnia
{800) 404-2832

Madel Mo. | HFA-1  Hamonies & Flleker Analyzer |
Canfiguration: | Ctandard
Input parwer 12 VDG & max 150 mA
SHerdal ne BO&
Manufactured: | Marsh 2020 LT
usB
Power to EUT 1zvbe
Max 20 Arms PAcCS]_ =] Direct @
¢ To PC
Equipment >

under test

Figure 9 CCN1000-1 upgraded to HFa-1-16 (note the added USB plug on the front)
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4.To operate the HFA-1/3;

e plug in the 12 VDC supply for the small form factor unit, or 100/120/220/230/240 Volt AC for
the 19” rack mount version. The input voltage for the rack mount version is universal.

e Connect the “Power in” connector (or rear panel terminals) to a suitable power source. The public
supply 100 / 120 V or 220-230 Volt can be used for pre-compliance testing.

e Connect the equipment under test to the “Power to EUT” connector (front panel Schuko on the 19”
version) or to the IEC connector on the small form factor unit.

e Select a Test Class, and test time, and start the HFA-1/3 software.

See section 9 and 10 for system setup instructions.
Test voltage & frequency selections;

The system Setup will “pick up” the voltage and frequency settings from Pwr 5rc Control :
the Test Conditions screen. If the communication with the power source
has been established, the user can turn-on/off the power with the buttons
in the Pwr Src Control. The voltage and frequency settings in the yellow
boxes will be transferred to the power source. The yellow fields are “read
only” however. The power can be turned “on” to let the EUT start up.

Configure

Note that you can only change the voltage and frequency in the Test

iy Volt F
Conditions screen. The yellow boxes are “read only”. - e

230.0 50.00
The software automatically changes the operating range of the power

source if the source has that capability.

Power source control and connection diagram

Input power to source
208 V L-L or400V LL

The power source can be controlled (depending
on type) via RS-232 (most common) or via USB,

\ 4

USB or RS232
from PC to power source &

or via GPIB.

Alternatively, the user can select Manual Control,
l:fﬁ;':m PC 230V 50/60 Hz and set the voltage via the front panel.
[
LU control program running — using the same
to EUT port - that the HFa also needs to control the
Power source range control power source.

Many power sources have a “low” and a ‘high”
range, typically being 150 V and 300 Volt.

e \ﬂ Note that the user cannot have a source

In the High range, a 4 kVA or 5 kVA power source is limited to about 17 - 18 Amp @ 230 Volt, while it can
handle loads up to 34 - 37 amp in the low range (say for 100 Volt or 120 Volt tests). Most power sources
require that the output is “off’ when changing ranges.

So, if the user changes the test conditions from 120 V to 230 v or vice versa, the power source output must
be turned “off” to change range. When the source is then turned “on” either via the Pwr Src Control button,
or by clicking Start in the test screen, the source will be programmed by the HFa to the applicable range.

Note that the harmonics test standards IEC 61000-3-2, and IEC 61000-3-12, allow the user to ignore the
first 10 seconds after the EUT is turned “on”. So, the HFa will first do a 10 second pre-test, before starting
to evaluate the harmonic current emissions.
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5. The system setup screen

a. The setup screen lets the user select a power source type, and configure the communications
interface. Configuring the communication with a power source is easily accomplished.

8 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.53 — | =

File  Options

System Setupi Test Conditions Harmonic Test Flicker Test Report Generation

System Information :
Pwr Src Control : AID Module Serial Number : 1092347

AID Module Calibration Date :  4/9/2020 2:53:36 PM

@ Pacific Power Source HFA Configuration : No module exists

® Manual Control

® Ci/Teseq(Fw<3.1) R ection) -

i O 18 ® 3@
O CilTeseq(Fw=>4.0) Voltage  Frequency

® Other 230.0 50.00

System Configuration :

Harmonics Settings : Flicker Settings :

Inter-Harmonics ON Region :
O Eurcpean

@® Japanese

@® Other
Saved File Format :

O ASCII File @ Zipped File Phase
R (mOhms) 400

L (uH) 796

Abort test at window #70 (Class A Test) _

Figure 10 System Configuration screen

Interface Resource X1 b. After you select a power source, and click the “Configure” button,
Available Resources : you select which “port” from the “Available resources” the system PC
el uses for communications. When you click the “OK” button to verify

connection — the HFA verifies this by sending the “*IDN?” command. If
communication is successful, it will indicate that the power source is
found and the instrument ID string will be displayed. (This can also be
viewed if you run the NI I/O trace)

Resource String :

TCFIPD:182.168.13.14:5025: SOCKET || Also, see section 28 for California instruments / Teseq / Ametek
Cancel sources

e w | C. Note that you can also opt for manual control,
using the source front panel, or even use the public
o T PR — supply (100 — 120 - 220 or 230 V 50/60 Hz) as the test
voltage. Using the public supply is normally a pre-
compliance test, because the voltage distortion is often

more than the standards permit.
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Exception of type 'vi.Visa.|OTimeoutException” was thrown.

Figure 11 VISA exception error

d. If you get the “VISA exception thrown”
message, the power source (AMX in this
case) is not responding to the *IDN”
command. In some cases, like the AMX,
you may have to push the “clear” button
on the power source front panel, so that
the communication port is made available
to the PC. Of course, if there is no
communication, you also need to check
the interface & cable to the source.

e. Various power sources will go into “remote” (for example with GPIB / IEEE-488 control) and you
may be locked out from using the front panel controls. We try to avoid this situation, but
sometimes this is beyond the HFa software control. If you are using Manual Control i.e. the public
supply (for example 230 V — 50 Hz, or 120 Volt — 60 Hz) or front panel control of the source, the
system will not ask you to verify/configure the power source communication.

f.  After you verify communication with the power source, a new test can be run. You can select the
voltage and frequency, and the power source will be programmed accordingly. You can check via
the front panel of the power source, to make sure the right voltage and frequency has been
programmed. Also, for some power sources, the programmable impedance is set to the required
values, being minimum impedance for harmonics, or the Reference Impedance values for Flicker.

Power Source
100 -240 Volt
50/60 Hz

230.00

vV

Wall =D
Plug-i
uppl

Power in
Max. 240 Vac

USB

Power to EUT @
Max 20 A rmsrPACS[_ = Direct

12vDC

To PC‘»

Calibration
Load 2 - 16 Amp

Figure 12 Hardware connections for calibration

Unexpected Universal Library Error

Cannot run HFA program. Error reported: Invalid board number,

Figure 13 Incorrect or missing calibration file

Manual version 1.14 - 2022

When you have configured all the software,
and “Start” a harmonics or Flicker test, the
system will check the calibration data, and
several other parameters.

If you see the error message as in figure
13, after you click “Start”, the system does
not have the (correct) calibration file. If you
did not copy the right calibration file,
with the correct license number, you
can still replay data files. To run real
tests, first copy the correct calibration
file with license number to the
C:\CNS\Hfa16 of \HFa75 directory.

In the event that you do not have the
calibration file, you can request it from
CNS. To verify calibration, you should first
arrange for an external reference voltage
and current measurement method (see
above figure 12 for the setup).

By applying a known external load, and
measuring voltage and current with
reference equipment, the user can update
the cal.constants so that the HFA indicates
the exact same values as the reference
voltage and current meters. This process is
easy and takes no more than 5 minutes.
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So, prior to performing the calibration, connect the HFA to your power source, and connect a load that
can be set to about 2.5 Amp rms, as well as to a current somewhere between 6 - 16 A-rms. Then
proceed as follows (this assumes you have the correct calibration file to begin with);

Step 1: Start a harmonics test for a System Information :
duration of say 3 minutes. AJD Module Serial Number : 1CB3F60

A/D Module Calibration Date : 372772018 5:11:04 PM

Step 2: Activate the calibration
parameter process, by double HFA Configuration : Standard - 1 Phase
clicking on “A/D Module Calibration
Date” in the System Setup, as shown. Then switch to the Harmonic Test display.

% A small window will pop up that requires you to
click OK to continue. This to make sure that you
do not inadvertently change the calibration file.

Enter password to access calibration coefficients

The system calibration can be updated by entering

S | ke the new cal. Constants. There are 2 current

ranges for Phase-A to be calibrated. The single
phase calibration screen is shown below.

Step 3: Do not apply a load as yet, i.e. the voltage is adjusted without a load. Set the power source to the
desired test voltage, such as 230.00 V-rms. Adjust the voltage calibration coefficient so that the voltage
reading in the Harmonic Test display of the HFA matches the Reference DVM reading (£ 0.1 V).

B Clibrtion Cotce g =2l If the coefficient needs to be
—_— | adjusted to a value that is less
than 0.9700 or more than 1.030,
the hardware calibration of the
HFA should be performed first —
see later in this manual.

Phase A Cal. Coefficients -

Voltage Coefficientis :

Cumrent Low Coefficients -

- Step 4: Apply a load that takes a
Current High Coefficients : B current between 5.000 — 16.000
A-rms. The exact current level is
: -4 not important, but it should be at
least 5 Amp rms, and it should be stable. Many multi-meters have a direct current measurement range up
to 10 A-rms, and between 8 - 9 A-rms is certainly a good value. Make sure the load is stable. Adjust the
“Current High Coefficients” so that the HFA displays the same level as the external reference meter (+ 10
mA). During the calibration process, observe the voltage reading of the reference DVM and the HFA.
When you apply a load for the high current calibration, the voltage should NOT decrease more
than 0.2 Volt for 8 -10 Amp (i.e. be < 0.1 Volt for 5 Amp). If the voltage drops more than 0.1 Volt per 5
Amp, the source impedance plus wiring to the HFA is more than 20 mQ, and this may result in flicker
readings that are higher than they should be. If the voltage drop is acceptable, i.e. the power source and
interconnect wiring are suitable, you can save the calibration data. If the voltage drop is too high, the
system should be used with caution for compliance testing.

Step 5: Apply a load so that it takes a current between 1.500 — 2.500 A-rms. Make sure the load is
stable. Adjust the “Current Low Coefficients” so that the HFA displays the same current level as the
external reference meter + 5 mA.

Step 6: Click the Save button. This generates an updated calibration file, and you are now ready to
perform accurate harmonics and flicker testing.
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6. Flicker test Impedance and sampling

Depending on the HFA model (1 or 3 phase) the user can select 1 or 3 phase measurements.
The HFa-1S small form factor unit only supports single phase.

Phase Selection :

® Three Phase

O Single Phase

Sampling Clock :

O PLL @ Fixed

Flicker Settings :

Region : Impedance Selections :

O European @ Bypass

® Japanese ® ZRef

® Other O Flicker from current

Single
Phase

remonms) NN X
L(H)

Three Phase

The system normally derives its sampling clock from the
built-in PLL circuit. This circuit ensures that each 200 ms
measurement window is perfectly synchronous with the
50 Hz or 60 Hz frequency from the power source, or
public supply. The user can select “Fixed” for cases
where a measurement must be made on the public
supply voltage, and where the public supply is too
distorted, i.e. where the phase locked loop may have
difficulties synchronizing to a noisy signal. The fixed
sampling rate is 25600 Samp./sec. for 50 Hz systems
and 30720 Samp./sec for 60 Hz (in both cases 512
samples cycle) - simultaneous for all channels.

If the system power source has a programmable
impedance, the user can select this, and enter the values
for inductance and resistance that need to be
programmed in the source. The values for European and
Japanese impedance types are pre-programmed to their
default values. When measuring using the public supply,
the Flicker can be calculated from the current.

7.Inter-harmonics (grouping) & data file format

System Configuration :

Harmonics Settings :
Inter-Harmonics ON

Saved File Format :

O ASCII File ® Zipped File

8. Flicker measurement

% ON

Flicker from current

Normally the system measures with Inter-Harmonics set to
“On”, i.e. the inter-harmonic frequencies are evaluated through
the “grouping method” specified in IEC61000-4-7. As of this
writing, this “grouping” is not yet mandatory, so the user has
the option to turn the inter-harmonics evaluation “off”.

The system can store the raw data files in ASCII or in “zipped”
format. ASCII is faster (as the zipping may take a minute or so)
but the data files are big (100 Mbyte/minute). If you don’t plan
on keeping all the data files, the ASCII format is probably the
preferred choice.

If the user doesn’t have a Reference Impedance or Programmable
Impedance in the power source, the Flicker measurement can be
based on current (per IEC 61000-3-3 Ed. 3 clause 5.1).

Also, when running a harmonics test, the Flicker can be calculated simultaneously in the background. That
measurement is based on the calculation using the instantaneous current / (t).

The harmonics test may be of a shorter duration than the 10 minute test time required obtain Pst, and PIt,
The parameters “dc” — “dmax” — “Inst. Pst” and “T-max” are available to the user while the test progresses.

Manual version 1.14 - 2022

Page 15 of 64



9. The test conditions setup screen (HFa16)

The user selects from one of the main three selections, being IEC 61000-3-2, Flicker per IEC 61000-3-3, or
JIS-C 61000-3-2. Depending on that choice, the selections in the field below the choice are used for the
test. The bottom section of the setup windows lets the user select the voltage and frequency, select the
test time, and enter further information.

# Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.62 - O ¥

File  Opticns

Flicker Test Report Generation

System Setup Test Cond'rljonsg Harmonic Test

Test Condition _Settings

Test Settings :
o @ Flicker IEC 61000-3-3 @ Harmonics JIS-C 61000-32 Il Without Imp.

IEC 61000-3-2 Ed. 5.0 — 2018 IEC 61000-3-3 Ed. 3.1 2017

O Class-A O All parameters

@ Class-B
® Pst - dc - dmax - Tmax

@ Class-C o

@ Rated Current/ PF ® dc - dmax - Tmax

002 [P0 .96

| h < 20A & Ripple test
TR A 1.023 ® Inrus ipple tes

O 5W<Eut< 25W ® 24 x dmax

@ Class-D o —— Dmax Limits

@ Rated Power QO Standard 4% dmax limit

“ Watt @ 6% dmax limit

@ V5D Refrig Rated Pwr.

125 Watt @® 7% dmax limit

Testvoit(v): [EXI TestFreq(Hz): LRGN TestTime (Min): [JEKN Tempec): EXR]  Hum. geru):

T C S HEC- I Calibrator WU ELENIEHE CLASS A PASS
Customer : Test Operator : m Comments : [WETLTS.Y

Ready for a replay test ... (Class A Test) . m -

Figure 14 Selecting a harmonics test class

In this example, the system is set up for a Class-A (harmonics) test. For this test, the EUT is the CNS Inc.
HFC-III calibrator which is used as the test load, and it is configured to produce a current harmonic
spectrum that passes the limits, but has some harmonics close to the limits — such as H15 at 83.4 % - see
the Harmonics Test display page after next.

As the test progresses, the system generates a “raw data file” much like a data logger does. This raw
data file can be replayed, and re-analyzed at any time. In fact, the Harmonics Test Display page shows
the replay of the example Class-A Pass file that is included in the initial HFA software installation.
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The user can enter an optional file name. If this field is left blank, the system generates a file name that
includes the date, and a file sequence number. The sequence number simply increments, and the date
precedes the sequence number.

For example, you may find data files as shown in the illustration below. The Raw Data sub-directory has
these files. In the example below, the files are those that may come with the system installation. The file
name includes the date the test was run, and then the sequence number. The file names can be changed
as desired.

When re-playing a test, you can select from the raw data files, and run the test for any test class.

o

= | Demo Files

Home Share

v 1
HFa
Configurations
en
FFTData
manual Test Reports
OEM
RawData
Demo Files
Old files
Test Reports
zh
HFa73

12 items

View

~ MName

=

=

» ThisPC » Windows (C) » CNS » HFa » RawData » Demo Files

~

= Class D Fail-Harm-1p-20130610_341.asc
= Class-a Fail-Harm-1p-20190610_338.asc

E. Class-A Pass-Harm-1p-20190610_539.asc

=

5 HFa16-Flicker demo.asc

= Class-C Pass-Harm-1p-20190610_537.asc

E. HFa16-Flk-1p-20190611_3530.asc

=

B HFa16-Flk-1p-20190611_354.asc

[Z] HFa16-LessThan25W-Test1.asc
=] HFa16-LessThan25W-Test2.asc

=

=] HFa16-LessThan25W-Test3.asc
5] HFa16-LessThan25W-Testd.asc

[Zl RD-Class-A FAlL.asc

Date modifi

v 0

ed

2:00 PM

Type

ASC File
ASC File
ASC File
ASC File
ASC File
ASC File
ASC File
ASC File
ASC File
ASC File
ASC File
ASC File

Search Demo Files o

106,223 KB
927,441 KB
268,962 KB
216,033 KB

106,894 KB

Figure 15 Directory structure for raw data files in ASCII format

When a test is completed, the system can be set to generate a zip (compressed) file from the raw data
ASCII file. If the “zip” format is selected, and you close the program, it deletes the ASCII files, to save disk
space. When you want to replay a “zip” data tests, you can select either the “asc” extension or the “zip”
extension, and the system will automatically extract the file and run it.

i open

Organize =

T+~ » ThisPC » Windows (C:) > CNS » HFalé > RawData »

New folder
en
FFTData
OEM
RawData
Demo Files

IEC files

? HFa16-Harm-1p-20200417_056.zip
i HFal6-Harm-1p-20200417_057 zip
¢ HFa16-Harm-3p-20200318_079.zip

"

v

Name

i HFa16-Harm-1p-20200417_036.zip

# HFa16-Harm-1p-20200417_057.zip

# HFa16-Harm-3p-20200318_070.zip
IEC files

Demo Files

v o

Date modified

File folder

File folder

Search RawData

File name:

<

Zipped File (*zip)

Qpen

Cancel

ASC File
ASC File

| | ASCll File (=.Asc) v

Figure 16 Directory structure and selecting file format for ZippedData and ASCII files
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10. The Harmonics Test display

¥ Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.64 - O Ed

File  Options

System Setup | Test Conditions

Harm.| Harm. "= .° | %O | Test# 2498
No.  Ave.

I 2.3765 v(ms) [230.01
2

oz -
0.0016 1 (Fund.)
E;gfi I (Peak)
0.3079 1.000 . .
ome 10 15 20 25 30 35 40 Pwr (W)

Harmonic #

0.0013
0.1850
PF
|}I.‘ijﬁ
20.000

0.0013
I-THC (A}

irent RMS |

0.1847
0.0014
0.1323
0.0013
0.1320
0.0013
0.1030
0.0013
0.1026
0.0014
0.0843

-~
o

200 - —-+——H—H—H——H - 10.000

.0 8.E RN

5 200 --— — —-10.000

H5-Phase

POHC (A)

(s diLi) uamn

-20.000
1000 2000 3000 4000 5000

Time remaining 0.18 minute(s) (Class A Test)

Figure 17 The Class-A "PASS" display

The Class-A PASS display example.

The leftmost columns display the current harmonics in numerical format, and show their absolute value as
well as the percentage of limits and the PASS/FAIL condition. The “slider” below the data columns lets
you move the display to the (maximum) values per measurement window. The HFa display is “scalable” —
so if you increase the display size, all the data columns become all visible (see the next two pages with a
Class-A FAIL example).

The top graph displays the harmonics (either current or voltage) in spectrum format, and can also display
the harmonics/emissions at frequencies from 2 — 9 kHz. The bottom graph displays the 10 / 12 cycles of
50 or 60 Hz that are measured in the 200 ms window. When you select the voltage spectrum display, the
data columns display the power source quality parameters (distortion) in absolute V-rms, and in percent
of the permitted distortion per IEC 61000-3-2. The classical power parameters are shown to the right.
Note also, that the phase angle of Hs is displayed, as well as the V-THD and I-THD, in addition to the
required I-THC and POHC per IEC 61000-3-2. The POHC calculation is per IEC61000-3-2 method C.3.
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The IEC 61000-3-10 Display

File  Options

Freq. o
(HZ) l-A-rms | |-Limit

0.2759
0.2663
0.2571
0.2483
0.2399
0.2269
0.2099
0.1948
0.1812
0.1690
0.1580

B8 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.64

System Setup | Test Conditions Harmonic Test | Flicker Test | Report Generation

15 20 25 30

Harmonic #

0.1480
0.1389
0.1306
0.1230
0.1160
0.1096
0.1037
0.0982
0.0931

0
)

[
=
o

"a

£

Time remaining -0.03 minute(s) (Class A Test)

g | | | L | ) | 10.000

RS RRR R

o UH—+H-4HHHHHHH ——-10.000

2000 3000 4000 5000

- 0.000 .

[ rer am |
Vms)
i) [ 3.270 |
1 {Fund.)

I {Peak)

= Pwr (VA)
0.000 ]_I_I_LLU_LLLLLLLLLLLLLI_Lu_u_u_Ln_u_u...

35 Pwr (W)

PE

V-THD (%)

20.000

I-THC (A

e

H5-Phase

POHC (A)

sdiuyy) Jusun

-20.000

[ sa 50

1.500
1.200
0.900
0.600
0300
0.000

¥
o=
113
L= o]
il
=

[
e

Harmonic #

limits.

Figure 18 The
grouped
current
emissions
and the limit
line from 2-9
kHz

The top
graph shows
2-9 kHz for a
Class-A
"FAIL" test,
and single
phase limits

Figure 19 The grouped voltages
calculated from the current, and the
single phase AMN from 2-9 kHz.

The user can select the top graph
display to be either the current or
voltage harmonics from 2-40, or the
currents or voltages from 2 - 9 kHz.

The data grid to the left “switches along”
with the graph selection. So, for
harmonic currents from 2-40, the
emission limits and status are displayed.
When selecting the voltage harmonics
from 2-40, the actual distortion and the permitted limits per IEC 61000-3-2 are displayed. Equally, when
selecting the display from 2-9 kHz the measured and calculated values are shown, as well as the permitted

Note that the measurement of values from 2-9 kHz are not yet considered when evaluating PASS/FAIL
conditions, as IEC 61000-3-10 with the applicable limit sets is not yet published.
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The Class-A Fail display

B8 Hormonics & Fiicker Analyzer (Up to 16 Amp) - v1.0.064 - x
File  Options
System Setup | TestConditions || Harmonic Test | Fiicker Test | Report Generation

—

Harm. | Harm.  HAM. g op RS Resut | Harm- >

Mo ave L umis [OOSN max) | e - max Test# 2499
Lt EETRECTTNNEIZNN rass | eass [EECD | In(2-40) | Vh240) 29KH2) V(2-9KHz) ~
2 oo 100 03 BCSOMBEYTE oo : o
3 11409 | 23000 | 500 [EOYCRINDYON 11514 : wre =
4 [oooss | 04300 | 11 ETCSREDTON 00063
MEARTIETE s |~ D 1ems)
6
7
s

oo | o0 | 16 EYCRBGEON 00052
EACCIRTE 5 | s B T — e — o
00045 | 02300 | 20 [EOXCRINDYIN 00061 R

9 02319 | 040 | seo [ECORMNCYON 02345

10 oo | otmao | 25 SIS oot 1(peaio

1oz oswo | oz CSMMEYTE o229 : T

12 o006 | 01530 | 30 [NOSCRMNCYOR 00061 2 A ey

15 | o125 | oas0 | 100s [ECTNEEOYIR o161 P ()
15 oows | omso | 4o ECOMMEIYTE oooo = 5
1 ors | orso | o3 CCCOMMITE o122 [ioms

R

N
g
H
°
3
H
i
&
2
o
w
3]

22 | ooms | 0030 | 55 [NICOMBGEEON 00061 20,000
2 |00z | 00970 | 1060 [EYREECYON 01043 . 6.000

3| cosss | oosao | 10z [EUNNNCCR oorz1

_ 3
3 ooms | oosio | 85  [MCCRIMZITI oooet 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 4500 4800 5100
I gges0 | 10 FAIL g

Time remaining -0.03 minute(s) (Class A Test)

Figure 20 The Class-A "FAIL" display, "stretched" to include all data columns

For this Class-A Fail test, the CNS Inc. HFC-IlI calibrator was set to produce a spectrum with some
harmonics failing the limits for Class-A. The leftmost columns display the current harmonics in numerical
format, and show their percentage of limits as well as PASS/FAIL condition. The HFA display window was
enlarged (maximized), so that the average harmonics, as well as the maximum individual window value
against the 150 % limit are displayed. The numerical display is very helpful, as it is difficult - or sometimes
impossible - to see in the spectrum graph, whether the higher order harmonics pass or fail.

The first 3 columns on the left show the harmonic order, the (running) average of the harmonic current and
the Pass/Fail status vs. the 100 % limits. With the scroll bar to the right, one can move to the higher order
harmonics. The IEC 610003-2 standard requires that the average of each harmonic is below the 100 %
limit, but it also requires that the harmonics of individual 200 ms measurement windows, are below the
maximum (150 %) limit. The 3 rightmost columns display the status vs. the 150 % maximum value, the
maximum (filtered) value for individual measurement windows, and the percent of the maximum limit.

The scale of the top spectrum graph was set to 3.45 Amp for this screen shot, as the 150 % limit for Hs is
3.45 Amp. The bottom graph shows the 10 cycles of the 200 ms measurement window. The user can zoom
in on particular sections of either graph. It is also possible to copy the graphs and past them into a
document, or print them out directly — see the next page.
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One can simply copy the graphs to
either the Windows Clipboard, as a
bitmap, for inclusion into reports, such
as was done for the current. The
vertical scale of the top spectrum
graph was auto-scaled, based on the
“selected zoom” level, in this case
about 1.75 A.

The waveform graph displays the
same data as shown in the Class-A
Fail screen shot, but with some
different settings. The “zoom level”
determines the axis to show the
waveform in more detail. The “slider”
below and on the side of the graph is
used to “zoom in” on a particular
section of the 10 windows. Whatever
is displayed is copied. The user can
move around the (200 ms — 10 cycle)
graph with the scrollbars or sliders at
the bottom and left-hand side of the
graph, and zoom in as required.

When selecting the voltage spectrum
graph, one can zoom in, so that low
level voltage harmonics are better
visible. Thus, one can see the voltage
distortion components in detail, as
shown to the left, with Hs at about 0.6
V-rms, or 0.25 % of the 230 Volt
fundamental.

To copy a graph, click on the “two pages” icon, to the left of the printer
icon, and select the copy format. The text format lets you copy data into
a spreadsheet.



11. The Harmonics Class-A Test Report

Test File: H-20201115_ 2499

EUT: HFC-Ill

Test Standard: Test per IEC 61000-3-2 Ed. 5.1 — 2020
Test Class: (Class A Test)

Test Result: FAIL - 100% average

Test Date: 10/2/2020

Start Time: 3:34:07

Stop Time: 3:35:33

Test Duration (min): 1

Source Qualification: Compliance with IEC61000-3-2

Power Source Distortion: OK
Customer: Cisco

Test By: CNS
Comments: Class A Fail

General Test Data: (Phase A)

Vrms (Volts): 230.00 Frequency (Hz): 50.00
I_rms (Amps): 3.270 Power (VA): 752.2
I_fund (Amps): 2.960 Power (W): 679.9
|_peak (Amps): 5.286 Power Factor: 0.904
V-THD (%): 0.33 I-THD (%): 46.37
POHC (A): 0.257 POHC Limit (A): 0.250
I-THC (A): 1.371 Meas. Pwr (Min / Max) 679.9W/683.0W
Phase angle of H5 (deg): 181.7

Harmonic Spectrum

20 25 20 35 40
Harmonic #

Voltage & Current Waveform
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Current Harmonics (values at the end of test)

Harm No.| Harm. Harm. % Of
Ave. Limit Limits
(100%)
2 0.0036 1.0800 0.3
3 1.1499 2.3000 50.0
4 0.0048 0.4300 1.1
5 0.3854 1.1400 33.8
6 0.0047 0.3000 1.6
7 0.3816 0.7700 49.6
8 0.0046 0.2300 2.0
9 0.2319 0.4000 58.0
10 0.0046 0.1840 2.5
1 0.2283 0.3300 69.2
12 0.0046 0.1530 3.0
13 0.1664 0.2100 79.2
14 0.0046 0.1310 3.5
15 0.1626 0.1500 108.4
16 0.0046 0.1150 4.0
17 0.1298 0.1320 98.3
18 0.0046 0.1020 4.5
19 0.1261 0.1180 106.9
20 0.0046 0.0920 5.0
21 0.1066 0.1070 99.6
22 0.0046 0.0830 5.6
23 0.1028 0.0970 106.0
24 0.0046 0.0760 6.1
25 0.0905 0.0900 100.6
26 0.0046 0.0700 6.6
27 0.0868 0.0830 104.6
28 0.0046 0.0650 71
29 0.0787 0.0770 102.2
30 0.0046 0.0610 7.6
31 0.0750 0.0720 104.2
32 0.0046 0.0570 8.1
33 0.0698 0.0680 102.6
34 0.0046 0.0540 8.5
35 0.0661 0.0640 103.3
36 0.0046 0.0510 9.0
37 0.0626 0.0600 104.3
38 0.0046 0.0480 9.6
39 0.0590 0.0570 103.4
40 0.0035 0.0460 7.5
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Harm. Harm. |[|% Of Max|
Win. Win.
(150%)

0.0048 1.6200 0.3
1.1514 3.4500 334
0.0063 0.6450 1.0
0.3880 1.7100 22,7
0.0062 0.4500 1.4
0.3831 1.1550 33.2
0.0061 0.3450 1.8
0.2345 0.6000 39.1
0.0061 0.2760 2.2
0.2298 0.4950 46.4
0.0061 0.2295 2.7
0.1689 0.3150 53.6
0.0061 0.1965 3.1
0.1641 0.2250 72.9
0.0060 0.1725 3.5
0.1322 0.1980 66.8
0.0061 0.1530 4.0
0.1276 0.1770 721
0.0061 0.1380 4.4
0.1090 0.1605 67.9
0.0061 0.1245 4.9
0.1043 0.1455 71.7
0.0061 0.1140 54
0.0929 0.1350 68.8
0.0061 0.1050 5.8
0.0883 0.1245 70.9
0.0061 0.0975 6.3
0.0811 0.1155 70.2
0.0061 0.0915 6.7
0.0765 0.1080 70.9
0.0061 0.0855 71
0.0721 0.1020 70.7
0.0061 0.0810 7.5
0.0676 0.0960 704
0.0061 0.0765 8.0
0.0649 0.0900 721
0.0061 0.0720 8.5
0.0605 0.0855 70.8
0.0047 0.0690 6.7




Power Source Verification Data

Harm No. Harm. Value | Harm. Limit % Of Limits % Of Vfund Result

2 0.0714 0.4600 15.5 0.031

0.6276 2.0700 30.3 0.273
4 0.0446 0.4600 9.7 0.019
5 0.0653 0.9200 71 0.028
6 0.0179 0.4600 3.9 0.008
7 0.0716 0.6900 10.4 0.031
8 0.0112 0.4600 24 0.005
9 0.0569 0.4600 124 0.025
10 0.0128 0.4600 2.8 0.006
11 0.1066 0.2300 46.4 0.046
12 0.0104 0.2300 4.5 0.005
13 0.0761 0.2300 33.1 0.033
14 0.0087 0.2300 3.8 0.004
15 0.0733 0.2300 31.9 0.032
16 0.0072 0.2300 3.1 0.003
17 0.0662 0.2300 28.8 0.029
18 0.0091 0.2300 3.9 0.004
19 0.0774 0.2300 33.7 0.034
20 0.0408 0.2300 17.7 0.018
21 0.0785 0.2300 34.1 0.034
22 0.0076 0.2300 3.3 0.003
23 0.0789 0.2300 34.3 0.034
24 0.0076 0.2300 3.3 0.003
25 0.0792 0.2300 34.5 0.034
26 0.0089 0.2300 3.9 0.004
27 0.0707 0.2300 30.7 0.031
28 0.0047 0.2300 2.1 0.002
29 0.0773 0.2300 33.6 0.034
30 0.0056 0.2300 24 0.002
31 0.0708 0.2300 30.8 0.031
32 0.0048 0.2300 21 0.002
33 0.0693 0.2300 30.1 0.030
34 0.0077 0.2300 3.3 0.003
35 0.0785 0.2300 34.1 0.034
36 0.0070 0.2300 3.0 0.003
37 0.0762 0.2300 33.1 0.033
38 0.0076 0.2300 3.3 0.003
39 0.0845 0.2300 36.7 0.037
40 0.0260 0.2300 11.3 0.011
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The Flicker test conditions selection

8 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.64 — O X )
File  Options F/gure
25 The
System Setup ‘ I Test Conditions | Harmonic Test | Flicker Test | Report Generation f li(;ker
es
Test Condition Settings setup
Test Settings : Screen

@ Harmonics IEC 61000-3-2 @ Harmonics JIS-C 61000-3-2 [l Without Imp.

IEC 61000-3-2 Ed. 5.1 — 2020 IEC 61000-3-3 Ed. 3.1 2017 JIS-C 61000-3-2 : 2019
O Class-A O All parameters O Class-A Table-1/ Table 1-1

® Class-B @ Class A Table 1A / Table 1.1A
. . @ Pst-dc - dmax - Tmax
® ClassC

O Measured @ ClassB

® Rated Current/ PF ® dc - dmax - Tmax ® Class-C

A O Measured

® Dimmer ENCEY A @ Inrush < 20A & Ripple test @ Rated Current | PF

@ 5W<Eut< 25W A

24xd
* = SR ® Dimmer [RRIFKE A

® Class-D imi -
O Measured Power Dmax Limits ® <35Watts

@ Rated Power QO Standard 4% dmax limit
@ Class-D

O Measured Power

525 B @ 6% dmax limit
@ V5D Refrig Rated Pwr.

125.0 e @® 7% dmax limit Watt

Testvoit (v): [EERY Testfreq(hz): [EXLY Testtimein): K tempco: [EXH  vum oorm:
comen [ S —
Customer: [SE{ao] Test Operator : Lo 1 R Class A Fail

Ready for a replay test ... (All Parameters) . -

® Rated Power

There are a number of possible tests that a user can select from. For some products (so-called brown
goods, like audio equipment, gaming products), only “dc-dmax-Tmax” are required. This also applies for
vacuum cleaners, and food mixers. For a number of products with relatively short operating cycles, Pst-dc-
dmax-Tmax is the correct choice. So, no PIt evaluation for portable tools, cookers, refrigerators, and hair
dryers. For manually switched products, the user can select the simplified “Inrush current <20 A rms &
Ripple” test. This includes a test of current fluctuation after the initial inrush, and the current has to remain
stable to within +/- 1.5 Amp. The < 20 A rms guarantees that the product PASSES the dmax and dc limits,
and the +/- 1.5 A-rms, means that worst case the Pst will be less than the 1.000 limit (actually < 0.95).

The user must select a dmax limit, and 4 % is the default or “safe choice”. For equipment that is switched
manually, or automatically more often than 2 x per day, the 6 % limit may be selected (and the 24 x dmax
procedure can be followed). The 7 % applies to equipment that is attended whilst in use, such as hair
dryers, vacuum cleaners, some kitchen appliances, and portable tools.

For air conditioners, the user may select the 24 x dmax test. The procedure for this test is specified in
Annex B of IEC 61000-3-3. The sequence is; Start the measurement with the EUT turned “off”, then turn it
“on” for 1 minute. Next — turn the unit off until the unit has no moving parts, and any “d-max mitigation”
device has cooled down. Then start the next measurement, and repeat the sequence 24 times. Next
remove the highest and lowest observed dmax value, and take the average of the remaining 22.
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12. The Flicker measurement Display

B8 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.64
File  Options

System Setup | Test Conditions Harmonic Test

Result Test# 002

No.
100 half cycles RMS value . S. Voltage gmn.nnn dm{;:; N )
Hi-dmax I (Peak) |1
pwon [1570
: -

(sun) Juanng

Inst Pst

Pst | 0.000
Pit | 0.000

| B— E— e e e — ()

———— — 7
10

900 1200 1500

400 I
200 ‘/_ ——f—+— 5

Voltage (Volts)

(sdwy) weting

Time remaiming 5.93 minute(s] (All Parameters)

Figure 26 The Flicker test screen

The above Flicker measurement display for “All parameters” is “real time”, i.e. the display is updated
every second. The top graph displays the voltage in V-rms per half cycle i.e. 100 ea. values per second
(horizontal scale), as well as the 100 half cycle rms values for current per second.

In the above example, the load is turned “Off’ (the yellow trace jumps from 8.44 A-rms to “0”). This causes
the voltage change of about 1.50 % (the 1.59 % for “dmax” was from the previous voltage step — when
the current had been turned on - the new “dc” is yet to be established after no change for > 1 sec.). When
this load pattern is turned On/Off every ~ 7.8 seconds, the resulting Pst will be ~ 1.01. The “Inst. Pst”
parameter is updated (integrated per IEC 61000-4-15) every second, and at the end of 10 minutes,
this results in a Pst value. Of course, the other parameters are updated every second also. The system
also monitors the voltage THD (the standard requires the V-THD to be less than 3 %), the power and the
rms current level. So, a 10 minute test MUST be completed to get a Pst value.

Note also, that the system keeps track of the last measured Steady State voltage. The following pages
illustrate a few more load change patterns, as well as a voltage drop that triggers the “T-max”
measurement.
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The Flicker measurement Display (cont.)

File ~Edit View iptions  Help

System Setup Test Conditions [ Harmonic Test Flicker Tesﬁ Report Generation

: Harm.| PctOf |+
100 half cycles RMS value 5. S. Voltage g e Result @’ e
N i PE T £l 100600' dmax
- - M | 0.024 | (%) vims) [228.

BEECRN oo [ 082 | ieme [4.00
| 020 |
IRl Hidmax | 1.55 1{Peak)
| 0013 |-
| 0026 |

MM
CR ST 1
(=T 1]

Hidc Pwir (W)

5]
L]
=]

(sun) jusnng

Voltage (de-dmax)

0.019 |
o017 | R -
| 0010 |
| 0007 |
| oot |
| oon |

5 | 00m |

5 | 0.000 |
| 0oz |
| 0.007 |
| 0006 |

0 | 0009 |
| 0.006 |

900 1200 1500 | 0007 |

B 3 | ooz |-

Voltage (Volts)

(sdwy) ualing

Runnifig test window #1290  {(All Parameters) Measured value is used...

Figure 27 Flicker test with 0.917 Hz modulation

The above screen shot (replay of test 761) illustrates the 0.917 Hz modulation pattern (part of the Table 5
calibration points in IEC 61000-4-15). At 0.917 Hz, there is a transition every 545 ms i.e. the current is
turned “On” or “Off” every 0.545 seconds. As the current is turned “On” there is a voltage drop through the
Reference Impedance that is proportional to the amount of current, and thus the voltage fluctuation is
inversely proportional to the current flow. The bottom graph shows a few periods where the load (current)
is “On”. Given the small drop of about 2 Volts, the change is very difficult (if not impossible) to discern
from the voltage. The relative drop, however, along with the modulating current (top graph) easily
illustrate the pattern. The data grid shows the voltage harmonics, and the various flicker parameters are
to the right. For Flicker tests, the V-THD (voltage distortion) must be < 3 %.

Given that the Instantaneous Pst is higher than 1.0, the test result at the moment the reading was
recorded, shows “High” and the Inst. Pst value is highlighted yellow. Note, however, that the PASS/FAIL
decision on the basis of Pst is not made until a 10 minute Pst value is available.

Also, the momentary current level and the power consumption of the equipment under test are shown.
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The Flicker measurement display (cont.)

| 6 Harmonics & Flicker Anslyzer -v1003 — — — = —— [E=REER

File Edit View Options Help

System Setup | Test Conditions [ Harmonic Test Flicker Test | Report Generation

Result

]
amaxon [ ] vme

de (%) 1{rms)

Hi-dmax

Pwr (W)

Hidc VLTHD (%)

Voltage (de-dmax)
(sun) Juasing

Tnaxms | 190 |

Voltage (Volts)
{sdwy) yussingy

600 200 1000 1200 1400

Running test window #1075 (Class A Test)

Figure 28 dmax exceeding the limit, and T-max of 7-90 ms

For the above screen shot, the power source was programmed to simulate a brief voltage drop (190 ms)
of about 4.5 % and the display was recorded just before the “Hi-dmax” and several other parameters were
updated. T-max is the time that a voltage dip duration exceeds a 3.3 % drop. The standard limits this
duration (T-max) to 500 ms, so that the parameter with 190 ms still is within the maximum permitted time.

The limit for “dmax” however, is 4 % (for most equipment) and the measured value for this maximum
voltage drop was 4.53 % and therefore the EUT FAILS the Flicker test.
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The Flicker measurement display (cont.)

Edit View Options  Help

System Setup Test Conditions ' Harmonic Test | Flicker Test | Report Generation

100 haif cycles RMS value 5. S. Voltage Harm. Pctof -
Mo, | V-Fund |

" — 2 100,000

0012

| 0463 |

| 0013 |

0013

0003 |-

| 0.005 |

| 0006

| 0.005 |

0008

| 0.008 |

| 0005 |

| o000 |

| 0001 |

15 | 0.003 5
16 | 0.005
17 | 0.006 |
18 | 0007 |
19 | 0001 |
20 | 0.004 |
21 | 0002
22 | 0005

23 | 0.002 |~

Rurning test window #1380  (Alf Parameters) Measured valueis used.. - | -

Figure 29 Modulation at 8.77 Hz

Voltage (de-dmax)
(s Juslingy

Voltage (Volts)
{sdwny) Jusiing

The above screen shot illustrates a modulation pattern at the frequency where Flicker has its most
sensitive point on the curve. At 8.77 Hz (1052 changes per minute for rectangular voltage changes) even a
small 0.276 % voltage modulation will produce a Pst level of 1.00.

A voltage change of 0.276 % means a voltage step of just 0.63 Volt (at 230 V — 50 Hz). In the top graph,
the yellow trace depicts the current turning On/Off and the blue trace shows the voltage fluctuation that
results from the current flow through the reference impedance. The “dc value” of — 0.82 % is from a
previous step. At 8.77 Hz modulation, there is no steady state, and thus the last measured “dc” value
remains in the display.

Page 32 shows the report for a Flicker test that was done, using the calculation from the instantaneous
current level It (@ 256 samples per %2 cycle).

The following page shows the “24 x dmax” test example, and page 33 shows an example test report.
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The 24 x dmax test

B8 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.64
File  Options

System Setup Test Conditions | Harmonic Test Flicker Test Report Generation

Test Condition Settings

Test Settings :

® Harmonics IEC 6§1000-3-2
IEC 61000-3-2 Ed. 5.1 — 2020
O Class-A

® Class B

® ClassC
- O Measured

@ Rated Current / PF
1.000 LR 1.000 |
@ Dimmer m A

@ 5W<Eut< 25W

O Measured Power

@ Rated Power

e

@ V5D Refrig Rated Pwr.

Test Volt (V) : iR}

® Harmonics JIS-C 61000-3-2 W Without Imp.

IEC 61000-3-3 Ed. 3.1 2017 JIS-C 61000-3-2 : 2019
O Class-A Table-1/ Table 1-1
@ Class-A Table-1A | Table 1-1A

® ClassB

@ All parameters
® Pst - dc - dmax - Tmax

@ dc - dmax - Tmax ® Class.C

O Measured

® Inrush < 20A & Ripple test

O 24 x dmax

Dmax Limits

@ Rated Current/ PF

 1.002 [ 0.969 |

® Dimmer [REFEY A
@ <35Watts

TestFreq(tz): ERRRY TestTime min): [EEXY

O Standard 4% dmax limit
® ClassD

O Measured Power
® 6% dmax limit
@ Rated Power

watt
Hum. (% RH) :

@® 7% dmax limit

Temp (°C): =X

Comments :

customer: [REqee] Test Operator :

13.5Hz Modulation

o] I« i

Time remaining 7.83 minute(s) (24 x dmax)

Figure 30

Selecting the “24 x dmax” test with the 4 % standard limit

When the user selects the 24 x dmax test, and then clicks on “Start”, the system will display a sub-window,
giving instructions. The system wants you to ensure that the EUT is “off”.

24 dmax Test Prompt

24 dmax Test

Ensure the EUT is OFF

Running pre-test. please wait ..

x e 24 dmax Test Prompt x

24 dmax Test Number: 3 is completed

Please turn EUT "ON" for Test Number 4

Figure 31 User prompts for 24 x dmax testing

When the current level is below 0.5 A rms, the unit is considered to be “off”. Conversely, when the current
is > 0.5 A rms, the unit is considered to be “on”.

In case the EUT has a standby current that is higher — or has a current level that is below 0.5 A rms, when
the unit is turned “on”. The user can edit the file called “Misc_Parameters.xml, in the directory as shown on

the next page, i.e.

C:\CNS\HFa16\Configurations\System\Misc\Misc_Parameters.xml
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d C:\CMSYHFa16\Configurations\System\Misc\Misc_Parametersxml = € | | Search... 2~ PARIEE

(& CACNS\HFa16\Configurati...

<?xml version="1.0" enceding="UTF-8" standalone="true"?=
- <HFa=
- <Params=
<MaxCurrsllow=16.5</MaxCurrAllow =
<\VRange/>
<ImpStateOn=0N</ImpS5tateOn>
<ImpStateOff = OFF</ImpStateOff=
<CmdDelays=300</CmdDelays>
<DebugEnable>0</DebugEnable=
<ResultTmrinterval>9200</ResultTmrinterval=
<AudioTmrInterval=1000</AudioTmrInterval>
<ReportOem>Adaptive Power Systems, Inc.</ReportOemz=
<\Virtuallmpedance=0.42 </Virtuallmpedance>
<DelaysZ4dmaxTest>300</Delays24dmaxTest>

< Threshold24dmax=0.5</Threshold24dmax=
<MNoOfDaysFilesToBeKept=10</NoOfDaysFilesToBeKept=
<FlkTestMarginPct>100</FlkTestMarginPct>
<HarmTestMarginPct=100</HarmTestMarginPct>
< DefaultedTestNumber=0</DefaultedTestNumber>
</Paramsz=
«</HFa:=

Figure 32 The location and content of the Misc_Parameters.xml file with 24x dmax threshold highlighted

Of course, the user must show what Flicker test method was used, and this is reflected in the test report.
The line in the Flicker test report, called “Test class” shows what test method was applied. The next page
shows an example for a report for a “All parameters” test.

Note that there will be NO value for Pst or a Pst graph, if the user doesn’t let a 10 minute test complete.
So, for “All parameters” — the test time must at least be 10 minutes.

For longer tests, with multiple Pst periods, the report will show the Pst value for each 10 minute
measurement period.

Manual version 1.14 - 2022 Page 31 of 64



13. The Flicker test report

Test File:
EUT:
Test Class:

Test Result:

Test Date:

Start Time:

Stop Time:

Test Duration (min):

F-20190206_ 447
HFC-lI

Flicker Test, All Parameters (Calc. By Current Method)

FAIL
2/6/2019
3:24:31 PM
3:48:17 PM
10

Source Qualification: Compliance with IEC61000-3-3

Customer:
Test By:
Comments:

General Test Data: (Phase A)

Customer
Mathieu
Comments

Vrms (Volts): 229.02 Frequency (Hz):
I_rms (Amps): 2,905 Power (W):
V-THD (%): 0.301 T-Max (ms):
dmax (%): 1.18 (3.30) Hi dmax (%):

dc (%): -2.18 (3.30) Hi dc (%):
Pst-1: 1.667 (1.000)

Pit : 0.728 (0.650)

Fa e |

B
-9
(S

=
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50.00
665.3

190 (500)
4.59 (3.30)
2.82 (3.30)



14. The 24 x dmax report

Test File:
EUT:

Test Standard:
Test Class:

Test Result:

Test Date:
Start Time:

Test Duration (min):

Source Qualification:

Customer:
Test By:
Comments:

Vrms (Volts):
I_rms (Amps):
V-THD (%):
dmax (%):

dc (%):

Average of 22 dmax :
Lowest of dmax :
Highest of dmax :

Test Number:

O~NO O WN -

Manual version 1.14 - 2022

F-20190916_ 973

HFC-III

Test per IEC 61000-3-3 Ed. 3, 2017

Flicker Test, 24 x dmax (Calc. By Current Method)

PASS

9/16/2019
12:56:36
10

Compliance with IEC61000-3-3
CNS Inc

Mathieu

24 x dmax test

229.85 Frequency (Hz):
6.155 Power (W):
0.298 T-Max (ms):

Hi dmax (%):
Hi dc (%):

-0.969 (6.000)
-0.975 (3.300)
0.966
0.878
1.040

24 dmax readings:

0.968
0.965
0.883
1.037
1.029
0.882
0.958
0.958
0.953
0.878
0.951
0.966
0.958
0.961
0.961
0.888
0.959
0.962
1.037
0.961
1.038
0.957
1.040
1.029

Disregarded lowest dmax

Disregarded highest dmax
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50.00
2490.7
0 (500)
-1.043 (6.000)
1.068 (3.300)



15. The Inrush < 20 A-rms and Ripple Test

This page and the next illustrate the test report for a <20 A & ripple test.

O Flkor ECEM033 @ Ham
IEC 61000-3-3 Ed. 3.1 2017
@ All parameters
@ Pst - dc - dmax - Tmax
@ dc - dmax - Tmax

QO Inrush < 20A & Ripple test

® 24 x dmax
Dmax Limits

O Standard 4% dmax limit
® 6% dmax limit

® 7% dmax limit

): BN Test Time (Min) :

Generally, this test requires just a couple minutes. The user
selects the test time (2 minutes in this example) . The tests starts,
and the system does a 10 second pre-test. As soon as the pretest
is complete, the user must turn on the EUT, so that the inrush
current can be measured.

After 20 seconds, the system will evaluate the current variation
(ripple test) to verify whether the ripple is < 1.5 A rms, or more
than 1.5 A rms. Provided the inrush is < 20 A rms, the ‘dmax”
cannot be more than 3.5 %. Also, a 1.5 A rms ripple will not cause
more than 0.26 % voltage modulation. Even at the most sensitive
point on the Flicker curve, a voltage modulation of 0.276 % is
needed to produce a Pst level of 1.00. So, if the product meets
both test criteria, it is guaranteed to pass a long Flicker test.

The user may want to repeat the simplified Inrush & Ripple test a
few times, to make sure that the maximum inrush current is
captured. Given the short test duration, this method still has
advantages over a lengthy (up to 2 hours) complete Flicker test.

Below is the test report for a unit that “Passes” the simplified
test, and the next page shows a report for a unit that fails the
test

Test File: F-20200509_ 1821

EUT: INRUSH & Ripple

Test Standard: Test per IEC 61000-3-3 Ed. 3.1 2017

Test Class: Flicker Test, Inrush < 20A & Ripple test (Calc. By Current Method)
Test Result: EUT meets IEC 61000-3-3 per Clause 6.1

Test Date: 5/2/2020

Start Time: 2:21:02

Stop Time: 2:23:12

Test Duration (min): 2

Source Qualification: Compliance with IEC61000-3-3

Customer: CNS Inc.

Test By: CNS

Comments: RIPPLE

Phase A

Vrms (Volts): 229.83 Frequency (Hz): 50.00

I_rms (Amps): 8.447 Power (W): 1273.2
V-THD (%): 0.247 T-Max (ms): 0 (500)
dmax (%): -0.983 (4.000) Hi dmax (%): 1.039 (4.000)
I-Variation (A): -0.076 (1.5A) I_rms-peak (A): 8.447 (20.0A)
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16. The Inrush < 20 A-rms and Ripple test report (fail)

Below is the test report for a product that fails the simplified “Inrush & Ripple” test, because the current
variation exceeds the maximum permitted 1.5 A rms ripple.

Test File: F-20200509_ 1822

EUT: INRUSH & Ripple

Test Standard: Test per IEC 61000-3-3 Ed. 3.1 2017

Test Class: Flicker Test, Inrush < 20A & Ripple test (Calc. By Current Method)
Test Result: EUT fails simplified inrush-ripple current test
Test Date: 5/2/2020

Start Time: 2:21:15

Stop Time: 2:23:27

Test Duration (min): 2

Source Qualification:

Compliance with IEC61000-3-3

Customer: CNS Inc.

Test By: CNS

Comments: Inrush & Ripple test

Phase A

Vrms (Volts): 229.83 Frequency (Hz): 50.00

I_rms (Amps): 5.696 Power (W): 1263.5

V-THD (%): 0.255 T-Max (ms): 0 (500)

dmax (%): 0.553 (4.000) Hi dmax (%): -1.093 (4.000)
I-Variation (A): 2.81 (1.5A) I_rms-peak (A): 5.70 (20.0A)
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17. Sample no. 1 for Class-C < 25 Watt

Clause 7.4.3. of the standard, IEC 61000-3-2 (2020) Edition 5.1, offers 3 test criteria for lighting products
between 5 — 25 Watt. The first 2 tests have been in the standard for over 10 years, the last test is new
since the 2018 edition, and is also in Edition 5.1.

The first criterion is to test against the limits of Table-3, column 2. These are in essence the Class-D
limits.

¥ Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.54 — O >
File  Options
System Setup | Test Conditions Harmonic Test | Flicker Test Report Generation

Harm. Harm. 'T_‘?”‘_r‘t' %0f  Re
No.  Ave. | M| limits | (&
(100%) Current Voltage

K 0.1023 0.4220 | 838 [ > V (rms)
2 -

0.0000 |0.0415| 041
0.0070 | 0.0415| 16.9
0.0001 |0.0232| 0.3
0.0115 | 0.0232 | 49.7
0.0001 |0.0122| 04
0.0044 |0.0122 | 3641
0.0001 |0.0061| 0.9
0.0028 | 0.0061 | 459
0.0001 |0.0043| 1.5
0.0006 | 0.0043 | 13.9
0.0001 |0.0036 | 1.7
0.0018 | 0.0036 | 50.2
0.0001 |0.0031| 1.8
0.0010 | 0.0031

0.0001 |0.0028 | 25
0.0006 | 0.0028

0.0001 |0.0025| 2.5
0.0007 | 0.0025

0.0001 | 0.0022

I {rms)

I (Fund.)

o 0014

= I (Peak)
0.007

=

® 0.000 7

12 15 18 21 24 27 30 Pwr (W)

Harmonic #
PF

V-THD (%)
I
I-THC {A)

3 H5 ()
o gRPLRPLRRLR LR 00 2
--04

100 H—H—H—H—H—H——— —
--0.8

£

1000 2000 3000 4000 5000

Completed test at window #3200 (Class C - < 25 Watts)

Figure 33 Lighting < 25 Watt meeting Table-3

The above figure 31 shows the measurement for a 12.2 Watt LED lamp that meets the requirements of
IEC61000-3-2. It will be obvious that if the lamp meets the “Class-D” limits, there is no need for further
testing, as the product passes the first test criterion. The top graph was “zoomed” so that the Table-3 limits
are easier to see. If the product were to fail this first test, the system automatically “switches” to the second
test criterion.

The following pages show the test report for this lamp, being the data, the limit curve, and the harmonic
levels along with the power source voltage parameters. The power source verification page is omitted in
order to save space, but the source was compliant with the requirements of IEC 61000-3-2.
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Test File: H-20190206_ 035

EUT: 12.2 Watt LED

Test Class: (Class C - < 25 Watts)

Test Result: PASS - Table-3 Class D limits
Test Date: 2/6/2019

Start Time: 2:30:47 PM

Stop Time: 2:31:26 PM

Test Duration (min): 1

Source Qualification: Compliance with IEC61000-3-2

Power Source Distortion: OK
Customer: Customer
Test By: Mathieu
Comments: Comments

General Test Data: (Phase A)

Vrms (Volts): 119.63 Frequency (Hz): 50.00
I_rms (Amps): 0.103 Power (VA): 124
I_fund (Amps): 0.102 Power (W): 12.2
|_peak (Amps): 0.145 Power Factor: 0.985
V-THD (%): 0.31 I-THD (%): 14.41
I-THC (A): 0.01

Harmonic Spectrum

urrent RMS (Amps)

,.,
"

10 15 20 25
Harmonic #

Voltage & Current Waveform (zoomed)

o
c
=
=1
]
=]
=
3
-
RLO

600 1200
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Current Harmonics (average values at the end of test)

Harm No.] Harm. Harm. % Of
Ave. Limit Limits
(100%)
2 0.0000 0.0415 0.1
3 0.0070 0.0415 16.9
4 0.0001 0.0232 0.3
5 0.0115 0.0232 49.7
6 0.0001 0.0122 0.4
7 0.0044 0.0122 36.1
8 0.0001 0.0061 0.9
9 0.0028 0.0061 45.9
10 0.0001 0.0043 1.5
1 0.0006 0.0043 13.9
12 0.0001 0.0036 1.7
13 0.0018 0.0036 50.2
14 0.0001 0.0031 1.8
15 0.0010 0.0031 31.4
16 0.0001 0.0028 25
17 0.0006 0.0028 23.4
18 0.0001 0.0025 25
19 0.0007 0.0025 28.7
20 0.0001 0.0022 29
21 0.0009 0.0022 38.2
22 0.0001 0.0020 29
23 0.0008 0.0020 39.7
24 0.0001 0.0019 3.2
25 0.0006 0.0019 30.3
26 0.0001 0.0017 3.2
27 0.0006 0.0017 33.0
28 0.0001 0.0016 3.6
29 0.0002 0.0016 13.2
30 0.0001 0.0015 3.5
31 0.0002 0.0015 14.2
32 0.0001 0.0014 3.8
33 0.0002 0.0014 17.5
34 0.0001 0.0013 3.9
35 0.0002 0.0013 18.4
36 0.0001 0.0013 4.2
37 0.0001 0.0013 8.1
38 0.0000 0.0012 4.1
39 0.0001 0.0012 12.4
40 0.0000 0.0012 3.8

Manual version 1.14 - 2022

Result
(Ave.)
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Result
(Max.)

Harm. Harm. % Of
Win. Win. Max
(150%)
0.0001 0.0622 0.1
0.0070 0.0622 11.3
0.0001 0.0348 0.3
0.0115 0.0348 33.2
0.0001 0.0183 0.5
0.0044 0.0183 241
0.0001 0.0091 1.0
0.0028 0.0091 30.8
0.0001 0.0064 1.5
0.0006 0.0064 9.5
0.0001 0.0054 1.8
0.0018 0.0054 33.8
0.0001 0.0047 21
0.0010 0.0047 21.4
0.0001 0.0041 2.8
0.0007 0.0041 15.9
0.0001 0.0037 29
0.0007 0.0037 19.5
0.0001 0.0033 3.2
0.0009 0.0033 25.8
0.0001 0.0031 34
0.0008 0.0031 27.0
0.0001 0.0028 3.7
0.0006 0.0028 20.9
0.0001 0.0026 3.6
0.0006 0.0026 23.0
0.0001 0.0024 4.1
0.0002 0.0024 10.3
0.0001 0.0023 3.9
0.0002 0.0023 11.0
0.0001 0.0021 4.2
0.0003 0.0021 13.4
0.0001 0.0020 4.3
0.0003 0.0020 13.4
0.0001 0.0019 4.4
0.0001 0.0019 6.7
0.0001 0.0018 4.3
0.0002 0.0018 9.3
0.0001 0.0018 3.9




18. Sample no. 2 for Class-C < 25 Watt

In the event that the limits for Class-D are not met, the lamp can be tested against two other parameter
sets. The so-called waveform test has been in IEC 61000-3-2 Ed. 3.2 for many years. The test is to make
sure that the current waveform meets certain requirements, which in essence assure that the 5t
harmonic current somewhat compensates for the 5" harmonic of products like changers for tablets, small
AC/DC power bricks of laptops, etc. The current flow is expected to have a “shark fin” type characteristic.

Provided the maximum current flow happens before 65 degrees, and provided there is some current flow
at 60 degrees and at 90 degrees, the harmonic limits for H3 and H5 are very relaxed (86 % and 61 %)
So, the test sequence is “does the product meet Class-D limits”? If not, do the waveform test, and if the
phase angles requirements of the current waveform are met, compare H3 and H5 against the limits. If the
phase angles and the limits are met, the product passes the test. The screen shot below shows the
harmonics H3 — H5 vs. the limits, and the following 2 pages illustrate the test report. The bottom graph is
“zoomed in” to illustrate the waveform better.

Notice the Peak phase angle display (yellow highlight) showing 61.2 degrees, i.e. the peak happens
before 65 degrees. Also, there is current flow at 60 and 90 degrees, so the relaxed harmonics test
criterion can be used. The harmonics vs. the limit are shown in graphical format in the top (bar graph)

B4 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.62 - O X
File  Options
System Setup Test Conditions Harmonic Test Flicker Test Report Generation
Harm. Harm. HLT':: % Of Re!h I Test# 2377 MaX Curr @ (deg) . 61.2
No. | Ave. Limits | (Ay .
(100%) Current  Voltage b

Max Curr Limit (deg): 65.0
0.1824 |0.1874| 97.4 m -
) [0218] Start Current (A): 0.873

01204 01320 206 [ g  ———— I{Peak)
: Pwr (VA) Stop Current (A): 0.483

20 25 30 35 40
Harmonic #

mm.mw.uml

® 2.000
. f
1 — 4\ —— 1000
16
0.000 -
17 Z |
s W/ 1000

18 = L ’

') JUaLINg

(sdun

C|
20 v 2600 2800 3000

Completed test at window #300 (Class C - < 25 Wats) EN EE

Figure 34 Lighting product < 25 Watt that meets the waveform criteria
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Edited version of the harmonics tables, showing only H3 and H5.

Abbreviated list of parameters

Current Harmonics (values at the end of test)

Harm.
Limit
(100%)

% Of
Limits

Result
(Ave.)

Result
(Max.)

Harm.
Win.
(150%)

0.1874

The system keeps track of the maximum values that occur, and identifies in which measurement window

0.1329

these maxima occurred.

PASS

PASS

PASS

PASS

0.2811

0.1994

Current Harmonics (150% of limits exceeded in window number xxx)

Harm No. |Harm. Ave. Pct Of Result Result Harm. Win. | Pct Of Max
Limits (Ave.) (Max.)
3 0.1838 98.101 0.185 62.075
5 0.1207 90.787 0.117 55.198

Manual version 1.14 - 2022
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19. Sample no. 3 for Class-C < 25 Watt

If the tested product fails the first 2 tests, a third test called the “THD test” can be performed.
The THD test requires that the overall current THD is less than 70 %, with specific limits for the
harmonics 2 — 11. The screen shot below illustrates the results of a tested CFL type lamp that
fails all 3 test criteria. First it fails the Class-D limits (which is obvious from the waveform, and
the harmonic spectrum). So, the software automatically “goes to” the waveform test. When it
also fails the waveform test (Peak phase angle must be < 65 degrees, while actual angle is 73.1
deg.), the software performs the THD test, and when it fails this also (I-THD is 107.8 %), the test
reports reflects this.

Note that the display “keeps” the phase angle where the maximum occurs, from the second
step, when it tried to use the phase angle and start/stop current criteria.

B Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.62 — O X

File  Options

System Setup | Test Conditions Harmonic Testé Flicker Test Report Generation

Harm. ~
Faar M| Lmit |0 - Test# 2361
0. Ve. {100%} | r
KN 01333 01573 4. : : V (rms)
A Iy .
2 |0.0009 0.0066] 13. . . TYTT
3 |0.0879 |0.0458 | 191. A
4 I(Fund.) | 0.131
5 |0.0704|0.0328 0.060
. : : I{Peak) | 0.731
6 % 0.030 —
S
8
9

S (A

rent RM

0.0577 | 0.0393

' oo 1T *"y
0.0457 | 0.0262 . . "4 2 )

Harmonic #

10

11 |0.0336 0.0262
12

13

14

15

16

17

18

19 T2 —— —
20 2700 3000 3300 3600

)
o

0.500
0.000 .

i) JuaLn

—~-0.500

{sdw

4 4 [ g

Time remaining -0.02 minute(s) (Class C - < 25 Watts)

Figure 35 Lighting product < 25 Watt that fails all 3 tests per Clause 7 of IEC 61000-3-2 (2018

So, to briefly review, the whole test for lighting products from 5- 25 Watt is “automatic”. The
software tries to obtain a PASS condition for each test, and when all fail, it reports the FAIL
condition for all 3 conditions per clause 7.4.3 of the standard. The next pages show the test
report for this case.
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Note: In several cases, the tables and page display were edited to save some space. So,
the actual report may show more rows eftc.

Test File: H-20190308_ 037
EUT:

Test Class: (Class C - < 25 Watts)
Test Result: FAIL - All (7.4.3)
Test Date: 3/8/2019

Start Time: 5:22:12 AM

Stop Time: 5:22:58 AM

Test Duration (min): 1

Source Qualification: Compliance with IEC61000-3-2
Power Source Distortion: OK

Customer: Customer

Test By: Mathieu

Comments: Comments

General Test Data: (Phase A)

Vrms (Volts): 119.62 Frequency (Hz): 50.00
I_rms (Amps): 0.168 Power (VA): 20.2
I_fund (Amps): 0.122 Power (W): 14.2
I_peak (Amps): 0.558 Power Factor: 0.706
V-THD (%): 0.48 I-THD (%): 94.73
I-THC (A): 0.12

Max Curr @ (deg) : 72.42 Max Curr Limit (deg): 65.00
Start Current (A) : 0.114 Stop Current (A): 0.180
3rd Harm (%) : 60.05 3rd Harm Limit (%): 86.00
5th Harm (%) : 44.55 5th Harm Limit (%): 61.00
I-THD (%): 107.18 I-THD Limit (%): 70.00

w
o

0.040 —

0.060
Harmonic Spectrum

0.020 —

urrent RMS (Am

0.000
10 15 20 25 30 35 40

Harmonic #

- 0.800

-~
[

- 0.400

[ - 0.000
| —-0.400

--0.800 Voltage & Current Waveform

(sdui) waun

2700 3000 3300 3600
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Current Harmonics (values at the end of test)

Harm No. | Harm. Ave. Pct Of Result Result Harm. Win. | Pct Of Max
Limits (Ave.) (Max.)
2 0.000 7.013 PA PA 0.000 4.550
3 0.073 171.581 i A 0.076 118.411
5 0.054 178.205 i A 0.057 124.056
7 0.043 118.532 i PA 0.045 81.196
9 0.032 130.611 i PA 0.033 89.312
11 0.023 92.345 PA PA 0.022 61.455
Current Harmonics (150% of limits exceeded in window number )
Harm No. | Harm. Ave. Pct Of Result Result Harm. Win. | Pct Of Max
Limits (Ave.) (Max.)
2 0.000 8.202 PA PA 0.000 5.450
3 0.071 186.593 i A 0.071 124.415
5 0.052 192.085 i A 0.052 128.073
7 0.042 129.796 i PA 0.042 86.537
9 0.031 143.397 i PA 0.031 95.598
11 0.022 103.795 i PA 0.022 69.196
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20. Class-D Test example

The two screen shots below are for a Class-D “FAIL” test. The HFC-III calibrator was set to produce
harmonics that fail the Class-D limits (with H-15 up to ~ 210 %).

18 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.31

File Options

System Setup  Test Conditions | Harmonic Test.  Flicker Test | Report Generation

~
Results
(Max.

ST Resuit
Limits |WIATSE

44565 Current  voltage 8

nss | mas
Y o5 | o
[ons

0477
vsor [EERET
e

.3,

FAIL

108.5... [N

| pass |
102...
PR rass |

139..
1.819

o

1000

20
Harmonic #

2000 3000

120 ~—d—A— -3

ﬂ'[l'ﬂ'tl'ﬂ'[l'ﬂ'll'ﬂ'[l'ﬂ'l]'ﬂ'ﬂ'ﬂ'[rﬂ'ﬂ'ﬂ' 00 :

4000

Cempleted test at window #300 (Class D - Measured)

This is the standard HFa display,
while the figure below shows the
display with “zoomed in”

spectrum and waveform display.

The screen shot display is slightly
expanded (horizontally) to also
show which 150 % limits are
exceeded.

Figure 36 The Class-D test screen

The following 3 pages show the
standard test report. Note that
the test report is in Rich Text
Format, which can be opened
with most word processing
programs, such as Microsoft
Word, Open Office, Quick Office,
etc.

Whereas the power source
verification page was omitted for
several Class-C examples, it is
included in the test for Class-D,
as this test is more demanding,
and some power sources cannot
maintain the required low voltage
distortion.

File  Options

System Setup

z
e

a:aa-lc:mhuml

Ave.

0.425
0.000
0.286
0.000
0.097
0.000
0.051
0.000
0.086
10 0.000
" 0.037
12 0.000
13 0.030
14 0.000
15 0.051
16 0.000
17 0.022
18 0.000
19 0.022
20 0.000
2 0.036
22 0.000
23 0.016
24 0.000
25 0.018

I8 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.30

Test Conditions Harmonic Test

~
PctOf R:EH

Limits  LATS

024

0.12

urrent RMS (Amps)

0.00

Flicker Test

Report Generation

I{rms)

I {Fund.)

I{Peak)

Pwr (VA)

Pwr (W)
10 12 14 16 18 2

Harmonic #
PF

209.295
1.900
102.922
N s |
13717 [
1.870 |
207243 [N
Y s |
FIXTH pass |

Ty s |
119.404 YN
>

0

2400

LTHC (A)

POHC (A)

2600

Completed test at window #300 (Class D - Measured)

Figure 37 The Class-D display with "zoomed" in graphs
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21. Class-D Test Report

Test File: H-20190616_ 541
EUT: Equipment

Test Class: (Class D - Measured)
Test Result: FAIL

Test Date: 6/10/2019

Start Time: 1:26:01

Stop Time: 6/10/2019 1:27:37
Test Duration (min): 1

Source Qualification: Compliance with IEC61000-3-2

Power Source Distortion: OK

Customer: CNS Inc.

Test By: Cal. Lab

Comments: Class-D non-mitigated

General Test Data: (Phase A)

Vrms (Volts): 230.17 Frequency (Hz): 50.00
I_rms (Amps): 0.544 Power (VA): 125.1
I_fund (Amps): 0.425 Power (W): 95.2
|_peak (Amps): 1.014 Power Factor: 0.761
V-THD (%): 0.193 I-THD (%): 78.444
I-THC (A): 0.334 Meas. Pwr (Min / Max) 94.5W/95.2W
Phase angle of H5 (deg): 56.8

Harmonic Spectrum

urrent RMS (Amps)

,.\
W

10 12 14 16 1
Harmonic #

Voltage & Current Waveform

2200 2400 2600 2800
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Current Harmonics (values at the end of test)

Harm No.] Harm. Harm. % Of
Ave. Limit Limits
(100%)
2 0.0002 0.3234 0.1
3 0.2871 0.3234 88.8
4 0.0003 0.1807 0.2
5 0.0959 0.1807 53.1
6 0.0004 0.0951 0.4
7 0.0519 0.0951 54.6
8 0.0003 0.0476 0.6
9 0.0858 0.0476 180.3
10 0.0003 0.0333 09
1 0.0370 0.0333 111.2
12 0.0004 0.0282 1.5
13 0.0305 0.0282 108.4
14 0.0003 0.0244 1.1
15 0.0510 0.0244 208.8
16 0.0004 0.0215 1.7
17 0.0221 0.0215 102.8
18 0.0004 0.0193 21
19 0.0220 0.0193 113.8
20 0.0003 0.0174 1.5
21 0.0363 0.0174 208.3
22 0.0003 0.0159 21
23 0.0154 0.0159 96.9
24 0.0004 0.0146 2.8
25 0.0174 0.0146 119.0
26 0.0002 0.0136 1.8
27 0.0280 0.0136 205.7
28 0.0003 0.0126 2.5
29 0.0116 0.0126 91.5
30 0.0004 0.0118 3.5
31 0.0146 0.0118 123.5
32 0.0003 0.0111 24
33 0.0227 0.0111 204.4
34 0.0003 0.0105 3.1
35 0.0091 0.0105 86.7
36 0.0004 0.0099 4.0
37 0.0125 0.0099 126.8
38 0.0002 0.0094 2.6
39 0.0191 0.0094 203.0
40 0.0003 0.0094 3.3

Manual version 1.14 - 2022

Result
(Ave.)

PASS

PASS
PASS
PASS
PASS
PASS

PASS
FAIL

PASS
FAIL
PASS

FAIL

PASS
FAIL
PASS
FAIL

PASS

FAIL
PASS
FAIL

PASS
PASS

PASS
FAIL
PASS
FAIL
PASS

PASS
PASS

FAIL
PASS
FAIL

PASS
PASS

PASS
FAIL
PASS

FAIL
PASS

Result Harm. Harm. [% Of Max
(Max.) Win. Win.
(150%)

0.0003 0.4851 0.1
0.2872 0.4851 59.2
0.0004 0.2711 0.2
0.0959 0.2711 35.4
0.0006 0.1427 0.4
0.0520 0.1427 36.4
0.0004 0.0713 0.5
0.0858 0.0713 120.3
0.0004 0.0499 0.8
0.0371 0.0499 74.2
0.0006 0.0422 14
0.0306 0.0422 72.4
0.0004 0.0367 1.0
0.0511 0.0367 139.3
0.0005 0.0322 1.5
0.0221 0.0322 68.7
0.0005 0.0290 1.9
0.0220 0.0290 76.0
0.0004 0.0261 1.4
0.0363 0.0261 139.0
0.0005 0.0238 1.9
0.0154 0.0238 64.8
0.0006 0.0220 2.6
0.0175 0.0220 79.6
0.0003 0.0204 1.7
0.0280 0.0204 137.3
0.0004 0.0190 23
0.0116 0.0190 61.2
0.0006 0.0177 3.3
0.0146 0.0177 82.6
0.0004 0.0167 21
0.0228 0.0167 136.5
0.0004 0.0157 29
0.0091 0.0157 58.0
0.0005 0.0148 3.6
0.0126 0.0148 85.0
0.0004 0.0141 25
0.0192 0.0141 135.7

PASS 0.0004 0.0141 31
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Power Source Verification Data

Harm No. Harm. Value | Harm. Limit % Of Limits % Of Vfund Result
2 0.0385 0.4600 8.4 0.017
3 0.7069 2.0700 34.2 0.306
4 0.0199 0.4600 4.3 0.009
5 0.0308 0.9200 3.4 0.013
6 0.0159 0.4600 3.4 0.007
7 0.0403 0.6900 5.8 0.017
8 0.0084 0.4600 1.8 0.004
9 0.0207 0.4600 4.5 0.009
10 0.0122 0.4600 2.7 0.005
1 0.0222 0.2300 9.7 0.010
12 0.0098 0.2300 4.3 0.004
13 0.0171 0.2300 7.4 0.007
14 0.0130 0.2300 5.6 0.006
15 0.0080 0.2300 3.5 0.003
16 0.0099 0.2300 4.3 0.004
17 0.0203 0.2300 8.8 0.009
18 0.0046 0.2300 2.0 0.002
19 0.0099 0.2300 4.3 0.004

20 0.0080 0.2300 3.5 0.003
21 0.0104 0.2300 4.5 0.005
22 0.0080 0.2300 3.5 0.003
23 0.0047 0.2300 2.0 0.002
24 0.0106 0.2300 4.6 0.005
25 0.0067 0.2300 29 0.003
26 0.0072 0.2300 3.1 0.003
27 0.0181 0.2300 7.9 0.008
28 0.0108 0.2300 4.7 0.005
29 0.0085 0.2300 3.7 0.004
30 0.0079 0.2300 3.4 0.003
31 0.0098 0.2300 4.2 0.004
32 0.0113 0.2300 4.9 0.005
33 0.0095 0.2300 4.1 0.004
34 0.0041 0.2300 1.8 0.002
35 0.0044 0.2300 1.9 0.002
36 0.0106 0.2300 4.6 0.005
37 0.0056 0.2300 2.4 0.002
38 0.0044 0.2300 1.9 0.002
39 0.0114 0.2300 5.0 0.005
40 0.0042 0.2300 1.8 0.002
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22. Storing, Replaying & Analyzing data files

The system stores data in either in ASCII format or “zipped” format. When a test is completed, the data
file is either in ASCII or is converted to “zipped” format, in order to preserve disk space. The HFa
functions as a data logger, so the ASCII files can be very big. For example, the harmonics and flicker
test file in ASCII format can be several hundred Mega-bytes. Although hard disks are 1 Tera-Byte or 2
TB nowadays, i.e. can store 1000 files of 1 Giga-byte each, the “zipped” format compresses the test data
by about a factor 5. Hence the typical hard drive of 1 TB can handle thousands of data files. Even a
laptop PC with a 500 Giga-byte hard drive can store hundreds if not thousands of test files this way.

When the system is closed, and “zipped” data is selcted, it automatically deletes the large ASCII files,
but keeps the zipped versions. The user can replay either ASCII or zipped files. The ZippedData as well
as the RawData sub-directory are found under the C:\CNS\HFa directory.

The “zipping” process can take a minute or so, so sometimes Windows-10 will show a “not responding”
message. In thatcase, just be patient and wait for the “zipping” to complete.

i Open %
€« v A » ThisPC » Windows (C) » CNS » HFa ~ | Search HFa ¥
Tefno  REoEm s o © Figure 38 The ZippedData
HFa " Name - Date modified Type Size dir ectory

Configurations

Configurations File folder

en en vl File folder

FFTData FFTData File folder
manual Test Reports manual Test Reports File folder
OEM OEM AM File folder
RawDats RawData File folder
Test Reports File folder
Test Report:
fsthepars zh File folder
zh ZippedData 7/2/2019 3:41 PM File folder
ZippedData o
File name: v| Zipped File (*zip) v
B Open x
“ v » ThisPC > Windows (C:) > CNS » HFa » RawData » Demo Files v & Search Demo Files »
Orgsnize = Mew folder
Py .
Configurations MName Flgure 39 The RaWData
e :‘, HFa16-Flicker demo.asc dlreCtOf'y
FFTData [Z| HFa16-Flk-1p-20190611_554.asc
manual Test Reports E HFa16-Flk-1p-20190611_530.asc
OFEM =l Class D Fail-Harm-1p-20190510_541.asc
BernliTe z Class-A Pass-Harm-1p-20190610_53%.asc
Test Reports :, Class-A Fail-Harm-1p-20190610_338.asc
E, Class-C Pass-Harm-1p-20190610_337.asc
= v < >
File pame: v | |AsCiFile r.As0) v

To replay a file, click on “File” and then “Replay Test”, and then select the file to be replayed. Note that
you can select either a Zipped File” or an ASCII file (see Figure 38, 39, & 40)
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# Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.34

File | Options
I Harmonic Test

Mew Test Figure 40
Selecting
either a
Zipped or an

ASCII file
type.

onditions

Flicker Test ‘ Report Generation

i Open
N » ThisPC » Windows (C:) » CN5S » HFa » ZippedData » Demo Files v Search Demo Files 2
Organize + MNew folder =~ [ 0
I This PC ~ MName - Date modified Type Sig
__.' 3D Objects HFa16-Flk-1p-0.058Hz Modulation-20190702_636.zip 7/2/2019 10:32 AM Compressed (zipp...

HFa16-Harm-1p-20190711_641.zip Compressed (zipp...

H
[ Desktop 5
Documents ; HFa16-Harm-1p-CLASS A FAIL-20190702_634.zip Compressed (zipp...
¢ HFa16-Harm-1p-CLASS A PASS-20190702_633.zip Compressed (zipp...
¥ Downloads §| HFa16-Harm-1p-CLASS C PASS-20190702_632.zip Compressed (zipp...
b Music ¢ HFal16-Harm-1p-CLASS D FAIL-20190702_635.zip Compressed (zipp...
[&] Pictures
m Videos
., Windows (C:)
() DVD RW Drive (D:) TP61 v < >

File name: v| Zipped File (*.zip) ~
ASCII File (*.Asc)

The replay mode is very powerfull, as it allows the user to look at unfiltered data for any 200 ms
measurement window. For example, a product passes the Class-A test but the maximum value that is
reported, shows brief excusions that are much higher than the average during the test. That situation is
illustrated in Figure 41 and 42. The 1.5 second filter as specified in IEC 61000-4-7 will intentionally
suppress brief excursions, and the average over the full observation period will “hide” brief excursions

even more.

When replaying a data file, the same filtering and averaging are applied (Figure 41). But, if the user
“steps back or forward” the unfiltered result of individual measurement windows are displayed, as the
DFT and all calculations are based on the raw — unfiltered — 200 ms data. This allows the user to
analyze and evaluate transient behavior of the equipment under test. For the illustrated case, some of
the harmonics briefly exceed the limits, but the 1.5 sec filter “hides” this excustion unless it lasts long
enough (normally at least 10 seconds or so0). Also, the average at the end of the test may very well pass
the limit. It will be clear that the user is served well with this detailed analysis capability.

Note that the user can step one 200 ms window forward or back, or ten windows.
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B Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.34

Test# 641
V (rms)
I {rms}

I (Fund.)

I (Peak)

Pwr (VA)

Pwr (W)

PF

V_THD (%)
12

I-THC (A}

POHC (&)

H5 ()

Running test window #55 (Class A Test)

File  Options
System Setup | Test Conditions Harmonic Test | Flicker Test
Harm. Harm. l:j“r:}l %Of Re:h
No. Ave. Limits = {Ay
(100%) Current  voltage
BEN 2333 [16.100 | 14.490 [
2 |0.001 |1.080 | 0.119 m
3 | 0919 | 2300 | 39.946 m
4 | 0.004 | 0430 | 0.842 m
5 | 0.297 | 1.140 | 26.009 m
6 | 0.002 0300 | 0540 [
7 | 0312 | 0770 40524 m
8 | 0.003 0230 | 1503 [ o
9 | 0174 | 0.400 | 43.448 JBR Harmoa
' 10 [0002 | 0184 | 0867 m
1 | 0190 | 0.330 | 57.628 m
12 | 0.003 | 0.153 | 2.266 m
13 | 0122 | 0210 | 57.926 m
14 | 0.002 | 0131 | 1.226 m
15 | 0138 | 0.150 | 91.878 m wo-NAAAAAAAARN v
16 | 0.003 | 0.115 | 2.974 m n n ﬂ n n n n ﬂ n IL g
17 | 0093 | 0132 [ 70.081 ‘ToTouwpooguuweg °s
18 | 0.002 | 0.102 | 1.574 m 00-0—4UY U U Ui —-100 o
19 | 0109 | 0.118 | 92114 m 00
20 | 0.003 | 0002 | 3730 MR 1000 2000 3000 4000 5000
< >
44 14 >l L gl

B Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.34

Test Conditions Harmonic Test | Flicker Test

File  Options

System Setup

Test# 641
V (rms)
I {rms}
I {Fund.)
I {Peak)
Pwr (VA)
Pwr (W)
PF
V_THD (%)

(&

I-THC (A}
POHC (A)

H5 (7)

Harm.| Harm, Harm-
No. | Ave. L
(100%)
BEN 2802 [16.100
2 | 0.005 | 1.080
3 [ 1.130 | 2300
4 | 0.007 | 0430
5 | 0373 | 1.140
6 |0.006 |0.300
7 |o0380 0770
8 |0.006 | 0230
9 |0.221 | 0.400
' 10 [0.006 | 0184
1 |0230 0330
12 | 0.006 | 0.153
13 | 0157 | 0210
14 | 0.006 | 0431
:: E';E: {;'::’2 200 4R 10.0
17 | 0121 | 0132 & “'ﬂnUnUﬂUnUnUnUnUﬂUnUIL 02
18 | 0.006 | 0.102 200-9—UW U U oy —-100 5
19 [0.129 | 0118 5. _— 200
= o oo 1000 2000 3000 4000 5000
<
e

Running test window #55 (Class A Test)
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Figure 41 The 1.5 sec
filtered data —
averaged over the first
55 measurement
windows of the test.

Figure 42 The same
unfiltered
measurement window
# 55

This screen shot
clearly shows the
short excursion
beyond the 100 %
limit, which is
averaged out as the
test progresses.

“Stepping” to
individual 200 ms
measurement
windows will show
unfiltered data



B Harmonics & Flicker Analyzer (Up te 16 Amp) - v1.0.0.34

File  Options

System Setup = Test Conditions Harmonic Test Flicker Test

100 half cycles RMS value

5. 5. Voltage

(sw) Juauing

20
1200 1500

sdwy) jussin;

M
L
ma

ma

—
ol
L
E

o
?
&

=
@
=]
g

=
]
-

ma
ma
ma

%]

]

=]
|

] ]
| I ]
&= o e

]
(=]

Harm.
No.

E 100.000
2

% Of
V-Fund

0.026
0.305
0.010
0.015
0.008
0.019
0.005
0.005
0.008
0.012
0.005
0.008
0.007
0.006
0.004
0.008
0.003
0.006
0.005
0.004

~

v

(swd) Juasing

Hi-dmax

e [201 ] pwon

20 25

Harmonic #

3600

B8 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.34
File Options
System Setup | TestConditions Harmonic Test | Flicker Test
Harm. Harm. ':j::'l %Ul Re: 2 y
No.  Ave. Limits = (Av
{100%) Current  Voltage
MER o550 |16.100 | s0.057 I
2 0.300 | 1.080 | 27.804 m
3 0.366 | 2300 | 15.923 m
4 0.305 | 0.430 | 70.924 m
5 0.236 | 1.140 | 20.742 m
6 0167 | 0.300 | 55.514 m
T 0102 | 0.770 | 13.297 m
8 0.043 | 0.230 | 18.789 m
9 0034 0400 | as0s IR
10 | 0.063 | 0.184 | 34.028 m
11 | 0.085 | 0.330 | 25.625 m
12 | 0.093 | 0.153 | 60.690 m
13 | 0.087 | 0.210 | 41.619 m
14 | 0.073 | 0.131 | 55878 m
15 | 0.053 | 0.150 | 35310 m
16 | 0.028 | 0.115 | 24.160 m
17 | 0.015 | 0.132 | 11.041 m
18 | 0.028 | 0.102 | 27.528 m
19 | 0.044 | 0.118 | 37.147 m
20 | 0.053 | 0.092 | 57.094 m © 3300
< >
I 14 >l prl
Running test window #35 (Class A Test)

3800

POHC (A)

y
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This analysis capability is also
beneficial when looking at transient
behavior occurring during a Flicker
test.

Figure 43 100 half cycles display

The instant during a Flicker test
when a resistive load is turned “on”

Figure 44 180 ms voltage drop-out

This copy of the graph shows the instant during a Flicker
test when a voltage dip with a duration of 180 ms occurs.

Figure 45 Short glitch

The instant where a brief glitch in the
EUT current occurs (bottom graph —
zoomed).



23. Some advanced user defined options

Selecting the IEC 61000- 3-2 standard revision for testing
There are some applications where the user may want to test to IEC 61000-3-2 Edition 3.2
(GB/T 14549 for China), instead of the presently valid edition 5.0 of the standard.

Edition 3.2 does not provide for some capabilities that are specified in Edition 5.0. These are;
= The procedure and test option for VSD refrigerators is not specified in edition 3.2
= The procedure to test dimmers is not specified in Edition 3.2

= The third test method (generally called the THD test) for lighting products under 25 Watt (35 Watt for
Japan) is not specified in Edition 3.2

The test settings are therefore different for IEC 61000-3-2 Ed. 3.2

Test settings for IEC 61000-3-2 Ed. 3.2 Test settings for IEC 61000-3-2 Ed. 5.1

IEC 61000-3-2 Ed. 3.2 2009 IEC 61000-3-2 Ed. 5.1 — 2020
O Class-A O Class-A
@® Class B ® ClassB

® Class-C @ Class-C
O Measured O Measured

@ Rated Current/ PF @ Rated Current ! PF

1.000 (RSN 1.000 1.000 (L8N 1.000
@ Dimmer MA

@ 5W<Eut< 25 W @ 5W<Eut< 25W

® Class-D ® Class-D

O Measured Power O Measured Power
@ Rated Power @ Rated Power

525 Watt 525 Watt
@ V5D Refrig Rated Pwr.

123 Watt

Figure 46 test settings for Ed. 3.2 and Ed. 5.1

The user can select which standard to test to as shown on the next page.
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Selecting the IEC 61000-3-2/3 Editions to test to

# Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.64

File | Options
| JELlETIIE i | IEC61000-3.2 Ed. 5.1 Report Generation
Language 4 IECE&1000-3.2 Ed. 3.2

Sound Wave IEC61000-3-3 Ed. 3.1 1 _Settings

Test Progress |IECB1000-3-3 Ed. 1.2
CIEL bIUUU-3-3 ® Harmonics JIS-C 61000-3-2 [ Without Imp.

Remote Interface
IEC 61000-3-2 Ed. 3.2 2009 IEC 61000-3-3 Ed. 3.1 2017

O Class-A O All parameters
® Class B
@ Class-C

@ Pst - dc - dmax - Tmax

O Measured
@ Rated Current | PF @ dc - dmax - Tmax

II:I:I:I A Im
@ Inrush < 20A & Ripple test

@ 5W<Eut< 25W ® 74 x dmax

o QO Measured Power Dmax Limits

@ Rated Power Q Standard 4% dmax limit
525 B @ 6% dmax limit

® 7% dmax limit

Test Volt (V) : Test Freq (Hz) : m Test Time (Min) : m Temp (°C): =Y Hum. (% RH): EErE

Customer: [WEine] Test Operator : (o TR (), 325Hz Modulation

N K

Ready for a replay test ... (Class A Test)

Figure 47 The Options tab on the menu has a selection for the test standard
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Customizing the test report
There are several settings that the user can change to be specific for his/her application.

In the C:\\CNS\Hfa\Test Reports\RTF\Templates\ is a Report Template file in “xml” format. The
user can enter a name and other info that will appear as header is the test reports.

|_1 CACMS\HFa\Test Reports\RTF\Templates\ReportT ~ & | | Search... 0D~ 5.7 G0 @ Figure 48 The report header
@ CACNS\HFa\Test Reports\R... % | template file

<?xml version="1.0" encoding="UTF-8" standalone="true"?>
- <HFa=
- <ReportTemplate>
<ReportOem=>CNS, Inc.</ReportOem:>
<ReportOemCr>@ CNS, Inc.</ReportODemCr=
<HarmTestStandard=IEC 61000-3-2 Ed. 5.0 — 2018</HarmTestStandard>
<FlkTestStandard>IEC 61000-3-3 Ed. 3.1 2017 </FlkTestStandard>
«<JiscHarmTestStandard>JIS-C 61000-3-2 Ed. 2.0 - 2011 < /JiscHarmTestStandard>
</ReportTemplate>
</HFaz

Selecting a file for replay

The user can select one of the demo files (used

W Eiriicinies B Bicker Anakiser Ditmng to generate this manual) and replay those files.
These can be either “asc’ files or “zip” files.

-~

Options

Mew Test

| Feplay Test |

nditions ‘ Harmao

Selecting the sound file to play for PASS and FAIL conditions

The system has a couple

default sound files that it

will play when a test is

File | Options | finished. The user can
Language " ] - | change those files to play

Syste Flicker Test | | -
| Soisnd Wave | ' ! a specific tune.

#8 Harmonics & Flicker Analyzer - v1.0.0.7

Test Progress

Remote Interface

@ Flicker IEC 61000-3-2
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Configuring the power source connection

#

i Harmonics & Flicker Analyzer - v1.0.0.7

File

Opticns

Language 3
Sound Wave

Syste

Test Progress 3

Rermote Interface ¥

Harmonic Test

Test Condition Se

Auvto Connect
@ Hlicker IEC o1000-3-3

Flicker Test

The user can select
“Autoconnect” which
means that the
software will “look” for
the same PC interface
that was defined earlier.

The alternate is to configure the interface when the system is turned “on” with the ability to
select either serial, or GPIB connections as applicable to the selected power source.
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A A

OUTPUT POWER
Max 164

“@.h

{b g INFUT POWER.
FROM AC SOURCE

INPUT POWER
400~240VAC

—

— /
0.5A 2504
-] TIME LAG

Figure 50 The 19” form factor HFA-1/3-19 box front and rear panel

For assistance with the installation or operation of the HFA, you can contact ATEC.

at +1-800-404-2832, or e-mail to atecorp@atecorp.com
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24. Specifications for HFA-1-16S & HFA-1/3-16-19

Electrical
Frequency range of fundamental line component; 45 — 65 Hz

Sampling method; PLL based with 512 samples/cycle (simultaneous per channel), or fixed frequency sampling
Harmonic analysis range; up to harmonic order 200 (10/12 kHz)

Harmonic spectrum display up to harmonic 40, can be selected to show 2 to 9 kHz

Voltage input range; 0 — 350 V-rms, £ 500 Volt peak std, 500 V-rms + 700 V-peak optional.

Voltage measurement accuracy; 0.1 % + 10 mV, Voltage harmonics; 0.1 % + 0.1 % per 100 Hz + 5 mV
Current input range; 0 — 36 A-rms, 0- 100 A-pk for 10 seconds, 0 -100 A peak for HFa75.

Current measurement accuracy; 0.1 % + 5 mA in Phase-A, harmonics accuracy: 0.1 % + 0.02 %/100 Hz+5 mA
Power Factor range & accuracy; -1.000 — 0 - +1.000, +/- 0.003,

Power measurement: 1 — 15000 VA / 1 — 15000 Watt, per phase, measurement accuracy; 0.15% + 0.1 Watt
Phase measurement range; 0 — 360 °, Phase accuracy 50 — 2500 Hz; 0.2° + 0.2° per 100 Hz

EUT interface Standard version IEC plug for HFA-1/3S, Schuko and universal plug for HFA-1/3-19, plug-sleeve up to
40 A-rms or optional 75 A-rms for HFa75. Rear terminal block for up to 80 A-rms — 150 A-peak / phase

Optional IEC 60725 Reference Impedance or Z-test can be built-in (must be ordered separately).

Mechanical, input power & interface
19” rack version;16” x 3.5” x22” (W x H x D ). System comes with rack ears.

Weight; < 20 Lb (9 Kg) without optional Reference Impedance, 40 Ib ( 18 Kg) with Reference Impedance
Input power; 100 — 240 Vac 50/60 Hz, max 50 Watt (70 Watt for models with built-in Reference Impedance)
PC interface; USB-2 or USB-3 compatible port, suitable for Windows-7-8-10.

Small form factor, 7° x 2” x 7” (W x H x D)
Weight; <6 Lb (<3 Kg)

Input power; From 12 Volt Wall adapter (included with unit), max. 200 mA
PC interface; USB-2 or USB-3 port, suitable for Windows 7-8-10.

Software:
Fully compliant with latest editions of IEC 61000-3-2, IEC 61000-3-3, IEC 61000-3-11, IEC 61000-3-12, and

measurement standards IEC 61000-4-7, IEC 61000-4-15. System can control power sources from most

manufacturers.
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25. Typical hardware connections (1) HFa-1S

o

Power in Fuwer out
from source to EUT
or public supply

Manual version 1.14 - 2022 Page 58 of 64

The small form factor HFa-
1S comes with IEC C19 V-
lock connectors input and
output cables.

The user connects the end
of the “Power in” cable to
the public supply or a
suitable power source, and
plugs the female connector
into the HFa-1S.

Any voltage from100 — 240
Volt and either 50 Hz or 60
Hz can be used.

The Power out cable with
male pins plugs into the
other side of the Hfa-1S,
and the user can connect
the power to the EUT or a
suitable outlet.

The picture below and to
the left, shows the HFa-1S
next to a laptop



26. Typical hardware connections (2) Pacific Power®

Input power to source
208 VL-L or400V L-L

Provide input power to the power

source, usually 3 phase 208 V L-L
in the US, and 380 — 440 V L-L in

many international markets.

Control

= Source
¢ .

via

Rs232

; or USB

Connect the source output voltage e > e — or GPIB

to the HFa-16 input. This can be single Connect source output

phase (Line-neutral and GND) or 3 S to HFa-1/3-16 rear input

phase for the HFa-3-16/40/75

(single phase shown)

Plug the equipment under test into the
front outlet socket

e e | lemae

Connect the USB connector of e oxa

the Hfa to the laptop or PC USB port.

TR R E ST leEae

Plug in USB to
laptop or PC

Connect the PC or laptop to the
Power source via RS232 (COM port)
GPIB, or USB depending on power
Source type.

Completed test at window #300 (Class D - Measurod)
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27. Typical hardware connections (3) Ametek®/Teseq®

Provide input power to the power
source, usually 3 phase 208 V L-lin
the US, and 380 — 440 V L-L in many
European and other international
markets.

Connect the source output voltage
(Line-Neutral-GND) to the CCN1000
(or PACS) or the HFa input terminals
in the back of the chassis.

This can be single phase (Line-neutral
and GND) or 3 phase for the HFa-3-16
and HFa-3-75 (single phase shown)

Plug the equipment under test into the
front USB outlet socket (CCN1000 or
PACS upgraded to HFa — USB ifc.

Connect the HFa - USB to the laptop
or PC USB port. If power source control
is desired, connect the PC or laptop to
the power source.

Manual version 1.14 - 2022

Input power to source
208 VL-Lor400V L-L

Connect
source output

to

CCN1000/ PACS
input terminal block
in the back

1 Hormonics & Ficker Analyzer (Up o 16 Amp) - v1.0.0.54

File  Options

sy seun | vsconatos | [T | ickr e

Harm.
Harm. | " sor (8
(100%)

Harm.

04233 0951 | 445 [
00002 03234 04

0287103234 888

00003 0.1807| 0.2

2
3

.

5 00959 01807 531 [
B 40,0051

7

8

00519 0.0051| 546 )

0.00030.0476| 0.6

9 [0.0858|0.0476 | 1303 [

10 0000300333 09

1 [00370[0.0333| m2 [

Connect from COM port

13 [0.0305|0.0282| 1084 [

to NSG100-7 or 5001iX

14 0.0003[0.0244| 1.1

15 [0.0510(0.0244| 2088 [

or use USB-to-RS232

17 [0.0221]0.0215| 1028

cable if PC or laptop

19 [0.0220[0.0103] 1138 [

20 [0.0003 /00174 15
<

does not have COM port

Completed test at window #300 (Class D - Measured)
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28. Connecting California Instruments / Ametek®/Teseq®

For the example below, a Teseq/Schaffner power source NSG 1007-5 was used. The NSG1007-5 can
have a product ID that calls out Schaffner (Teseq used to be part of Schaffner, before being spun out to
Teseq, and before being acquired by Ametek).

The same power source types with programmable impedance can be marketed under the California
Instruments brand name as 3001iX (the 3 kVA version) or the 5001iX ( 5 kVA version). There are also
the 10001iX, the 15003iX ( 3 phase 3 x 5 kVA) or NSG1007-15.

B Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.1.13 - O X

File  Options
System Setup | TestConditions = Harmonic Test | Flicker Test | Report Generation

Interface Connection : System Information :

Pwr Src Control : AID Module Serial Number :  1F10841

AID Module Calibration Date :  5/11/2022 12:47:23 PM

HFA Configuration : Standard - 1/3 Phase

@® Manual Control

® Ci/Teseq(Fw=<3.1)

O CiTeseq ( Fw > 4.0) “ Phase Selection :

: O 1@ @ 3@
@ Pacific Power Source Voltage Frequency

230.0 50.00
s 2300 ] 5000 —

System Configuration :

Harmonics Settings : Flicker Settings :
Inter.Harmonics B OFF Region : Impedance Selections :

® Programmable

® Japanese O ZRef

® Other ® Flicker from current

Saved File Format :
Single Three

O ASCII File ® Zipped File Phase Phase

R (mOhms) 400
® Do not save raw data L (uH) 796

240
ATT
Completed test af window #600  (All Parameters) m -

The user can configure the power source control — similar to the description in section 6 of this manual,
but with a few additional settings.

Before starting the configuration, check the firmware version in the power source, and see if it is 3.03 or
lower, or version 4.x or higher. The firmware version (and the model/serial number) of the source is
displayed during power-up. In our example, the source has firmware version 4.3, and is identified as a
“Schaffner” source.
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The California Instrument/Teseq/Ametek source

Interface Resource s

Available Resources :

ASRL1:INSTR
ASRLI:INSTR

shown to the left.

can be ASRL2, or 3, or 4.

Resource String :
TCPIPD:192.168.13.14::5025::S0CKET ]

Power Source Found >

o Power Source |D: "SHAFFMER, N5G1007-5-400,58186,Rev 4.30°

Communication Failed *

| Exception of type "vi.Visa.|OTimeoutException’ was thrown.

configuration steps

1: Click on the Configure button, which will bring up a small window as
The VISA utility will identify each available resource.
In this example, the power source is connected via a RS232, serial,

interface, and it is ASRL1, but that can be different for each system, i.e. it

Click on what you believe is the right resource.

If you click on the right number, the
software will recognize the power source,
and show a little window as to the left,
identifying the brand name, the source
model, the serial number and the firmware
version.

If you clicked on the wrong number, it will
trigger a communication failure, showing
an error as to the left, and you have to try
a different number.

In this example, the power source was set to 9600 Baud,
i.e. using the serial port communication of the power
source. The interface setting is found under “UTILITY”
(press MENU button several times) and select
GPIB/RS232 SETUP.

Many users prefer 38400 baud or higher, and the HFa
supports whatever speed the system PC and the power
source can do.

So, you have to select the same settings for the serial

Serial Interface X
Serial Settings -
Baud rate: | 9500 v
Data bits: |8 v|
Party: |None v|
Stop bits: |1 v|
Flow cortrol: | None v

interface in the HFa (the window will pop up).
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# Harmonics & Flicker Analyzer (Up to 1

File  Options

Interface Connection :

@ Manual Control

® Ci/Teseq(Fw<3.1)

6 Amp) - v1.0.1.13

System Setup = Test Conditions Harmonic Test Flicker Test

Pwr Src Control :

Configure

Report Generation

System Information :

A/D Module Serial Number :

A/D Module Calibration Date :
HFA Configuration :

1F10841

5M11/2022 12:47:23 PM
Standard - 1/3 Phase

O Ci/ Teseq(Fw=4.0) Phase Selection :

[ contgurs |
[
L or |

O 14 ® 3

® Pacific Power Source Voltage  Frequency

230.0 50.00
. | 2300 [ 5000

System Configuration :

Sampling Clock :

O PLL ® Fixed

Harmonics Settings : Flicker Settings :
Region :

© European

Inter-Harmonics B OFF Impedance Selection

® Japanese ® Z-Ref

@ Other ® Flicker from current

Saved File Format :
Single Three
Phase Phase

R (mOhms) 400 240
L {uH) 796 aTT

© ASCII File @ Zipped File

@® Do not save raw data

Completed test af window #5600  (All Parameters)

After the serial communication is established, you can now turn the power source On/Off, and select the
Programmable impedance for Flicker, as the Ametek / Teseq / California Instruments power sources
have a programmable impedance. The impedance values are automatically programmed, but can be
edited if so required.

The values are stored in a “xml” file, that is located in the C:\CNS\HFa16\Configurations\Flicker sub-
directory. The content of the xml file are shown on the next page. In some cases the resistance can be
set to less than the ideal 400 mQ, to correct for long interface cables, or for a source that has drifted.

The programmable impedance in the power source includes an analog summation circuit with
programmable (D/A) multipliers, and those can drift a bit over time. The correct way to fix the issue, is to
make hardware adjustments, but the xml file can be edited as a temporary solution.
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mj Flk_Impedancexml - Notepad -

Eile Edit Format Yiew Help
<?xml version="1.8" encoding="utf-8"
standalone="yes"?>»
<Impedance>
<EuropeanLimit1P>»
<Inductance>»796</Inductance>
</EuropeanLimitlP>»
<EuropeanLimit3P>»
<Resistancer248</Resistance>
<Inductance»477</Inductance>
</EuropeanLimit3P>»
<Japaneselimit1P>»
<Resistance»48@</Resistance>
<Inductance»378</Inductance>
<fJapaneselimit1P>»
<Japaneselimit3P>»
<Resistance»198</Resistance>
<Inductance»238</Inductance>
<fJapaneselimit3P>»
<0therlP>
<Resistance»4B8</Resistance>
<Inductance»796</Inductance>
< fO0therlP>
<0ther3P:>
<Resistance»248</Resistance>
<Inductance»d77</Inductance>
</O0ther3P:>
</Impedance>

aj s et

To the left is the xml file, that has the
impedance values that will be sent to the
power source, for Flicker testing.

When running a Flicker test, the user can
check the impedance via the source front
panel.

Pressing the MENU button a couple times,
will show MENU 3 on the source display,
and one can select “OUTPUT

IMPEDANCE”

=T
UTILITY MERSUIREMENT CAL
OUTPUT TMPEDANCE OUTPUT CAL

When selecting OUTPUT IMPEDANCE, the
display will be like below, after the HFa
programs the source.

For harmonics testing, the HFa will set the
source impedance to minimum. The values
for minimum are usually less than 20 mQ
and less than 100 uH.

Also, if the user selects “Flicker from
current” in the System Setup of the HFa,
the power source will be programmed to
minimum output impedance.

END of instructions for Ametek / Teseq / California Instruments power source configuration
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