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1. Software installation

This section guides you through the software installation steps.

a. The HFa-3-75 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-3-75-3. 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”.

F —
a8 T e 3 = =
WinZip Self-Extractor =) WinZip Self Enracor - icalsetupere (NI

Press OK to continue with installation,

15! InstaCal for Windows - Inta

= Weicome to the InstallShield Wizard for

Instacal for Windows

E\mc:aummmiw;—ms)?aw ine

A couple windows will pop
up with a copyright notice,

Destination Folder V) 2 MEasumemenT
AW Ve COMPUTING
Click Next, or cick Change to instal to a different folder.

s | g, o andan nstall cirectory.
| - You click on “Next
| several times to continue
T installation. Finally, the
AN £ InstallShield program will
Eh Ao ! how the next wind
' MensumemenT ' show the next window
| EOMPUTING e that lets you start the

<Bak | Next> | [ Cancel |

actual driver installation.

151 tnstaCal for Windows I d Wiza You click on Install, and the installation process will create
Ready to Install the Program I i measurement || directories and copy the driver files. If it finds existing files, it may
The wizard i ready to begin instalation, || delete these and install the newer driver files. This may take a
Cick Instal to beoin the nstallton. couple minutes to complete. After you click on “Finish” the
e S e L e 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 (if you have a power source other
than the public supply).

I
W} Instalishield

Figure 1 The USB card driver installation

<Back ([ Install | ‘ Cancel ]
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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-3-75 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-3-
75 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;

b. http://search.ni.com/nisearch/app/main/p/bot/no/ap/tech/lang/en/pg/1/sn/catnav:du,n8:3.1637,ssna
v:sup/

c. For your convenience, a copy of the VISA install is included on the HFA-3-75 system CD. The program
is called “NIVISA1750full.exe”. Versions 17.0 and 17.5 were tested to work properly with the HFA-3-75
program, but later versions should be OK too.

d. Toinstall the VISA utility, you download the executable from the NI web site, or run it from the CD that comes
with the HFa-3-75.

Open File - Security Warning &J i MI-VISA 17.5 [ﬁ’

Do you want to run this file?

This self-extracting archive will create a new directory on your hard

|i—|‘ Name: ... ProductHFA stuff\Software\NIVISAL750full exe drive and launch the installation of NEVISA17.5.
- Publisher: Mational Instruments Corporation
Type: Application After installation completes, you may delete the installation directory
From: CACNS\A ProductiHFA stuff\Software\NIVISALTS, . ta recover disk space.
B You should not delete the installation directary if you wish to be

able to modify or repair the installation, or create installers which

(0] Mgy sk before opering this e will include this distribution in the future,

While files from the Intemet can be useful, this file type can

i) ;

. 7 potertially hgmlyour c_n:'nputar Only run software from publishers 0K | [ Cancel |
- you trust. What's the rsk? : :

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.

U NEVISA 17.0 == U NLVISA 170 (=[5 [
License Agreement NATIONAL License Agreement NATIONAL
*You must accept the licenses displayed below to proceed. INSTRUMENTS You must accept the licenses displayed below to proceed INSTRUMENTS
TR Mirgsof Givetioht § EULA | iciesolt Siverlht .1 Privacy Stetemens] -
NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT = B | PCROSOFT SOFTIVARE LICENSI TERMS g
[MICROSOFT SILVERLIGHT §
CAREFULLY READ THIS SOFTWARE LICENSE AGREEMENT (AGREEMENT). BY
DOWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTON TO These license tems are an agreement between Microsoft Corporation (or based on where vou live
COMPLETE THE INSTALLATION PROCESS, YOU AGREE TO BE BOUND BY THE TERMS OF e 0Lt sfteatsy and o Fiedss g o ey ag oty 1o the Softwatx tissied b0 v Whick
THIS AGREEMENT. IF YOU DO NOT WISH TO BECOME A PARTY TO THIS AGREEMENT AND jincludes the media on which you received it, if any. The terms also apply to any Microsoft
BE BOUND BY [TS TERMS AND CONDITIONS, DO NOT INSTALL OR USE THE SOFTWARE,
AND RETURN THE SOFTWARE (WITH ALL ACCOMPANYING WRITTEN MATERIALS AND ¢ jdtEEeking bithel Bt oty fued palchies, Gp dates ipRades, x
THEIR CONTAINERS) WITHIN THIRTY (30) DAYS OF RECEIPT. ALL RETURNS TO NI WILL BE enhancements, new versions. and successors to the software, collectively called “updates™.
SUBJECT TO NI'S THEN-CURRENT RETURN POLICY. [F YOU ARE ACCEPTING THESE
TERMS ON BEHALF OF AN ENTITY, YOU AGREE THAT YOU HAVE AUTHORITY TO BIND THE »  mupplements, .

i ”FVV\IT\VTVTO THFSF TFRMS —
The software o which this thitd paity icenss apples is ditibuted vith NIVISA 17.0,

The software to which this National |nstiuments license applies is NI4ISA 17.0.
T e ke o i
o sézepiihe shive ZLEehie Agiecnant] Bl tenpe e Sl
I donot it all these Li g it
[ Hondacooptd thess lcamss Ageaments e

Comcel |

Back |[ Newtsy

¢ Back H Next >> H LCancel

Figure 2 The VISA installation
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2. Installing & Running the HFA-3-75 software

a. The software CD that comes with the HFa-3-75, includes an install executable, called;

HFa75.exe Program (may also have HFa16.exe for < 16A) 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.

Fa
® User Account Control

B

-
@ Setup - HFA Program

r—

Progtam narne:
Publisher:
File erigin:

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

(%) Show details

Change when these notifications a

| g7 Do you want to allow the following program from an
unknown publisher to make changes to this computer?

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

It is recommended that you dose 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 8554864707 E|
IMPORTANT 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 T A ADTTA AT AN VATT AMNDEE T DT DATINN DY THTE

@ T accept the agresment
(") I do not accept the agreement

<Back || Next> | [ cancel |

To continue, didk Mext. If you would ke to select a different folder, didk Browse.

c:\cnsiif] Browse...

r
Setup - HFA Program

Select Destination Location
Where should HFA Program be installed?

l Setup will install HEA Program into the following folder.

Atleast 1,342.1MB of free disk space is required.

< Badk Next >

Cancel

Figure 3 The HFa-3-75 software installation

Cancel

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-3-75 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 1.2 - 2021
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_ : _ g :
{# Setup - HFA Program i 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
r icons.,
= = Click Firish to exit Setup,

| Cancel ‘

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-3-75 directory. Without the correct

software license number, the system will ONLY replay files.

| | & ] ® = | DemoFiles - O X
Home Share View - @
€ v 4 1> ThisPC » Windows (C) » CNS » HFa » ZippedData > Demo Files » v|©| | Search Demo Files )
| HFs A Name Date modified Type Size
| Configurations ¥ HFa15-Flk-1p-0.058Hz Modulation-20190..  7/2/2019 10:32 AM  Compressed [zipp.. 256,866 KB
en Ul HFal6-Harm-1p-CLASS A FAIL-20190702..  7/2/20199:39AM  Compressed (zipp.. 31,070 KB
FFTData HFa16-Harm-1p-CLASS A PASS-2019070.,  7/2/20198:36 AM  ASC File 109,374 KB
i TSk RS U HFa16-Harm-1p-CLASS A PASS-2019070...  7/2/20199:36 AM  Compressed (zipp.. 30,964 K8
. ¥ HFa16-Harm-1p-CLASS C PASS-2019070...  7/2/20199:23 AM  Comprassed (sipp.. 31,320 K8
B HFa16-Harm-1p-CLASS D FAIL-20100702..  7/2/20199:47AM  Compressed (zipp..  28374KB
RawData
| TestReports
h
- ZippedData o

6items

Figure 4 Software directory structure

P The default calibration file will have the coefficients set to
e 1.000, and the system will be reasonably accurate, but not
optimized for your specific serial number.

Phase A Cal. Coefficients -
Voltage Coefficients -

Cument Low Coefficients -

Current High Coefficients -

Figure 5 Default Calibration coefficients.
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3. Hardware connections

There are several versions of the HFa-3-36/75, see the pictures below

A: The 19” form factor HFA-3-36-Ref with built-in Reference Impedance for up to 36 A-rms

i

DA
Pty

=

{ ]

A
|a

The HFa-3-36-Ref does all the signal conditioning. If the HFa-3-36/75 is used with a 30 kVA or 45 kVA power
source, the lines from the power source need to be connected to the back input power of the HFa-3. If an
upgraded CCN1000-1/3 or PACS-1/3 is used with the HFa software, the PACS or CCN1000 needs to be
connected to the power source as before. If the HFA-3-75 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-3-75-Z-Ref-Ztest, for use with a 30-45-60 kVA power source — such as Pacific Power © AFX or
Ametek©® MX power sources. The HFA-3-75 is in a 19” rack unit, that includes the wiring between measurement
and impedance units (see illustration on the next page).

C: The Teseq © and California Instruments © or Ametek © CCN1000-3 and PACS-3 upgraded to the (USB
based) HFa-3-75. These units do not include the impedance for Flicker testing, i.e. require the external (1 or 3
phase) Z-Ref and Z-test units that came with the original system, or (for single phase) the programmable
impedance in the power source can be used. .

Note; For direct connections (the normal operating mode) the calibration file that comes with the HFA-3-75 needs
to be copied into the C:\CNS\HFa-3-75 directory. Alternatively, the user can run the calibration utility (see next
pages).
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Figure 6 Part of the 19” rack, showing the HFa-3-75, and the
.~ Impedance units behind the louvered front panel.

Figure 7 Part of a California Instruments®
MXCTSHL 19” rack, showing the PACS-
3 upgraded to HFa-3-75 (top unit), and
the 37 Amp Z-Ref below the HFa and the
75 A Z-test Impedance unit below the 37A
and 75 A circuit breakers.

Figure 8

A Teseq (Ametek CTS) Profline©

system with the CCN1000-3 (top unit) upgraded to
HFa-3-75

Figure 9 Detail of the 19" form factor CCN1000-3 upgraded to HFA-3-75 (notice the USB
plug above the DB-37 connector in the front)
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4.To operate the HFa-3-36/75;

e The HFa-3-75 works for both the HFa-3-36 and HFa-3-75. The power level depends on the power source (or the
rating of the public supply).

e Connect the “Power in” 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 Plug-Sleeve for 3 phase or
Schuko for single phase).

e Select a Test Condition Table-2, 3-, 4, or 5, and Rsce, the test time, and start the HFA-3-75 software.

Test voltage & frequency selections;

The system Setup will “pick up” the voltage and frequency settings from the Test Pwr Src Control
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 Conditions

Voltage Freguen
screen. The yellow boxes are “read only”. - L

30. i
The software automatically changes the operating range (for example 150 V or 3:4 2949

300 V) of the power source if the source has that capability.

Power source control

ll Input power to source

The power source can be controlled (depending 208V L-L or400V L-L

on type) via RS-232 (most common) or via USB,

or via GPIB. USB or RS232
from PC to power source

»

Alternatively, the user can select Manual Control,

and set the voltage via the source front panel. USB from PC

to HFa

I

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

230V 50/60 Hz

T % \;FFB

to EUT

Note that the user cannot have a source
control program running — using the same
port - that the HFa-3-75 also needs to control
the power source.

In the High range, a 45 kVA power source (MX45 or 3450AFX, or 3500AZX) is limited to about 63 A/phase @ 230 Volt,
while it can double that current 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-3-75 to the applicable range.

Note that the harmonics test standards IEC 61000-3-12 (and also 61000-3-2 <16 A/phase), allow the user to ignore the
first 10 seconds after the EUT is turned “on”. So, the HFa-3-75 will first do a 10 second pre-test, before starting to
evaluate the harmonic current emissions per IEC 61000-3-12.
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5. The system setup screen

# Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.1.0

File

Options

Interface Connection :

O Manual Control v Sretaieet

Configure
® Cil/Teseq(Fw<3.1)

® Ci/Teseq(Fw>4.0)

® Pacific Power Source Voltage

@ Other
No Source Control ...

System Configuration :
Harmonics / Flicker Settings :

Inter-Harmonics ON

Saved File Format :

O ASCII File @ Zipped File

@ Do not save raw data

Ready for a replay test ... (Table 2: Rsce = 120 Test)

Report Generation

System Information :

A/D Module Serial Number :

A/D Module Calibration Date :
HFA Configuration :

Phase Selection :

@ Single Phase

Frequecny

Sampling Clock :

O PLL

Flicker Settings :
Region :
O European

@ Japanese

® Other [ ]

Single
Phase

R {mOhms}

51572021 4:48:17 PM

No medule exists

O Three Phase

® Fixed

Impedance Selections :

® Bypass
® 7 Ref

® ZTest

Three
Phase

g
Neutral

400 240 100
L {uH) 796 477 318

X

Interface Resource

Available Resources :

TCPIPD::AFX-115412650:inst(::INSTR
ASRL1:INSTR
ASRL3:INSTR

Resource String :
TCPIP::AFX-119412650::INSTR ]

Power Source Found x
o Power Source |D: PPSC UPC-32,v5.23,133860

Manual version 1.2 - 2021

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.

Figure 10 System
Configuration screen

After you select a power source, and click the “Configure” button, you select
which “port” from the “Available resources” the system PC uses for
communications. When you click the “OK” button to verify connection — the
HFA-3-75 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)

Note that you can also opt for manual control, using the source front panel, or
even use the public 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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4 If you get the “VISA exception thrown” message, the power
source (MX45 in this case) is not responding to the *IDN”
command. In some cases, like the AMX, you may have to
Exteption abipe MiVIcH O imemdExce plion™ was o, 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.

Figure 11 VISA exception error
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-3-75 software control. If you are using Manual Control or 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.

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 have 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.

When you have configured all the software, and “Start” a
Power Source harmonics or Flicker test, the system will check the
100 240 Volt calibration data, and several other parameters.
5060 Hz
230.00H . .
ve J you see the error messages as shown in the next page,
Power in after you click “Start”, the system does not have the (correct)
Max. 288 Vac L-N calibration file. If you did not copy the right calibration
Esﬂ file, with the correct license number, you can still replay
Power to EUT T data files. To run real tests, you must first first copy the
Max 36/75 A . , . r 1
correct calibration file with license number to the
30.00 ToPC  C:\CNS\HFa-3-75 directory.
A-rms C"I'b , >
Loa% I2r-ag82mo In the event that you do not have the calibration file, you
can request it from ATEC. To verify calibration, you
Figure 12 Hardware connections for calibration should first arrange for an external reference voltage and
current measurement method (see above figure 12 for
Unexpected Universal Library Error x 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-3-75
indicates the exact same values as the reference voltage
and current meters. This process is easy and takes no

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

more than 5 minutes.

Figure 13 Incorrect or missing calibration file
System Information :

. ) . . AID Module Serial Number : 1CB3F60
So, prior to performing the calibration, connect the HFa-3-75 to your

power source, and connect a load that can be set to about 20-30 A-rms.
Then proceed as follows (this assumes you have the correct calibration
file to begin with);

AID Module Calibration Date :  3/27/2018 5:11:04 PM

HFA Configuration : Standard - 1 Phase
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Step 1: Start a harmonics test for a duration of say 3 minutes (for a stable load).

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

| Calibration Coefficients =

Enter password to access calibration coefficients

| Ok The system calibration can be updated by entering the new cal.
Constants. There are 2 current ranges for Phase-A to be calibrated.
The 3 phase calibration screen is shown below.

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.

it

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
Save that the voltage reading in the Harmonic Test display of the HFa-3-
Voltage Coefficients - 10000 | 75 matches the Reference DVM reading (+ 0.1 V equal to 0.043%).

Current Low Coefficients - 1.0000 =

8 Calibration Coefficients x

Phase A Cal. Coefficients :

If the coefficient needs to be adjusted to a value that is less than
Current High Coefficients - 1.0000 |2 0.9700 or more than 1.030, the hardware calibration of the HFa-3-
75 should be performed first — see later in this manual.

S e Step 4: Apply a load to each Phase that takes a current between
20.000 — 30.000 A-rms. The exact current level is not important,
Moitaoe Coetlicionts - 1oo0 but it should be at least 20.0 Amp rms, and it should be stable.
Current Coefficients - 10000 |3 Adjust the “Current High Coefficients” so that the HFa-3-75 displays
the same level as the external reference meter (+ 10 mAi.e <+ 0.5
Phase C Cal. Coefficients - %). During the calibration process, observe the voltage reading of

the reference DVM and the HFa-3-75. When you apply the high
current, the voltage should NOT decrease more than 0.25 Volt
for every 10 Amp (i.e. be < 0.5 Volt for 20 Amp). If the voltage
drops more than 0.25 Volt per 10 Amp, the power source
impedance plus wiring to the HFa-3-75 is more than 25 mQ, and

Voltage Coefficients - 1.0000 =

Current Coefficients - 1.0000

AF

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 Flicker compliance testing.

Step 5: Apply a load to Phase-A so that it takes a current between 1.500 — 2.500 A-rms. Make sure the load is stable.
Adjust the “Current Low Coefficients” for Phase-A so that the HFa-3-75 displays the same current level as the external
reference meter £ 3 mA (i.e. < 0.2 % deviation @ 1.500 A ). Phase-B & C do not have a low current range.

Step 6: Click the Save button. This generates an updated calibration file, and you are now ready to perform accurate
harmonics and flicker testing. You can copy the file called HFa75Calibration.xml and save it in case it is needed after a
PC update of PC crash.
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6. IEC 61000-3-12 harmonic emission limits <75 Amp

The concept behind IEC 61000-3-12 for products up to 75 Amp (per phase) is a little different from IEC 61000-3-2.
Whereas IEC 61000-3-2 permits an unconditional connection for products that meet the limits, IEC 61000-3-12 has
variable limits — that in principle result in a conditional connection. For a connection at a point where the system
impedance is lower, higher harmonic limits are permitted. Also, the standard has separate tables for single phase and 3
phase products, and two more tables that meet certain criteria, such as the phase angle of the 5" harmonic.

Table-2 Limits for single phase or non-balanced 3 phase equipment

Admissible individual Admissible harmonic Figure 14 Harmonic limits for
Minimal R, harmonic current I,/ 4, @ parameters .
% " single phase or other than
balanced 3 phase products
I I I I, I I THC/ Iequ PWHC / Logu
33 21,6 | 10,7 | 7,2 3,8 3,1 2 23 23
66 24 13 8 5 4 3 26 26
120 27 15 10 6 5 4 30 30
250 35 20 13 9 8 6 40 40
> 350 41 24 15 12 10 8 47 47

The relative values of even harmonics up to order 12 shall not exceed 16/4 %. Even harmonics
above order 12 are taken into account in THC and PWHC in the same way as odd order
harmonics.

Linear interpolation between successive Ry, values is permitted.

a8 Joqu = rated current; 7, = harmonic current component.

The Rsce stands for Short Circuit Current Ratio, which is the Short Circuit Power (Ssc) divided by the equipment power.
So, as the Rsce increases (meaning the connection can deliver more power — or conversely — has a lower impedance),
the limits increase. This can easily be understood. For example, a 5 amp 3" harmonic that is present in a connection with
an impedance of 0.4 Q will cause a harmonic voltage of 5 x 0.4 = 2.0 V-rms. If, however, the connection has an
impedance of 0.2 Q, the resulting harmonic voltage is only 1.0 V-rms. The user tries to “PASS” the product test with a
lower Rsce, and if the limits are exceeded, he/she selects a higher Rsce until the limits are met. The consequence,
however, is that the equipment documentation has to call for the higher Ssc. So, the equipment manufacturer must;

e determine the minimum value of Ry, for which the limits given in Tables 2, 3,4, or 5, are not exceeded,
e declare the value of the short-circuit power Sy, corresponding to this minimum value of Ry, in the

instruction manual,
e and instruct the user to determine, in consultation with the distribution network operator if necessary,
that the equipment is connected only to a supply of that S, value or more.

Obviously, the lower Rsce, the lower the Ssc the manufacturer can declare, and the more connections will be suitable for
the equipment. So, the connection is conditional upon having a high enough Ssc.

Whereas one simply selects the test class for harmonics per IEC 61000-3-2, one must first select which table to use, i.e.
Table-2, Table-3, Table-4 or Table-5, and then select what Rsce level to use, which in turn determines the limits. The test
setup is illustrated on the next page, where the user selects a Table-2 test, with an Rsce of 33.

For equipment that meets the limits with an Rsce of 33, the user can simply state;
"Equipment complying with IEC 61000-3-12".

For equipment that requires a higher Rsce, the above listed conditions / product information need to be provided.
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7. 1EC 61000-3-12 harmonic emission test setup

B Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.0.12 - [} X Figure 15 Test Setup for a Table-2
File Options test with an Rsce of 33

System Setup HTestCond?ﬁons ‘ Harmonic Test = Report Generation

Test Condition Settings

Test Settings :
o] @ Flicker (EN [1EC 61000-3-11) @ Harmonics (JIS.C 61000312) [

IEC61000:3-12 Ed. 2.0 (2011) { IECG1000-47 Ed. 21 IEC61000-3-11 Ed. 2.0 (2017) /
W oer [IEEI Ave . Min. || IEC610004.15 Ed. 2.0

O All parameters
QO Table 2: Connection for single phase, non-balanced three phase equipment
- = - 33
@ Table 3: Connection for balanced three phase equipment o @ Pst-dc- dmax- Tmax
e : ]
B 5th Harmonic Phase Angle meets Table 4 criteria @ dc - dmax - Tmax

B 5th Harmonic Phase Angle meets Table § criteria @ Inrush current < 10 Amp rms

JIS-C 61000-3-12 Ed. 2.0 {2011) / IEC61000-4-7 Ed. 2.1 e
W lref m Amp B Compare to measured l-ref
O Table 2: Connection for single phase, non-balanced three phase Diax s diss
@ Table 3: Connection for balanced three phase eguipment Q Standard 4% dmax limit
L]
B 5th Harmonic Phase Angle meets Table 4 criteria G T
- @ 7% dmax limit
Hl 5th Harmonic Phase Angle meets Table 5 criteria

Testvoit(v): [EEIRY Testrreqihz): [EINDN]  testtime: Temp (°C): Hum. (% RH): XY

Completed test at window #600  (Table 2 Test) ; m -

- Admissible individual Admissible Figure 16 Limits for balanced 3-phase
Minimal harmonic current /1,4, 2 harmonic equipment per Table-3
Rgce o #7equ parameters quip p
Y %
Is I 11 I THC/Ie | PWHCT | Note that there are no limits for Hz and Ho, as
- . balanced 3 phase equipment has in principle
33 10,7 7,2 3,1 2 13 22 : :
no odd triplen harmonics (3 -9 -15-21,
66 14 9 5 3 16 25 etc.).
120 19 12 7 4 22 28 . . L
As with Table-2, the harmonic current emissions
250 31 20 12 7 37 38 from H14 — H40 are taken into account in the
>350 40 25 15 10 48 46 THC and PWHC parameters in % of I-rms,
] ] which are computed using;
The relative values of even harmonics up to order 12 shall not exceed
16/h %. Even harmonics above order 12 are taken into account in THC and
PWHC in the same way as odd order harmonics.
Linear interpolation between successive Ry, values is permitted.
a Igqu = rated current; I; = harmonic current component.
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8. IEC 61000-3-12 Table-2 Test screen

File Options

System Setup

Test Conditions

# Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.0.13

Figure 17 IEC 61000-

Harmonic Test: | Flicker Test =~ Report Generation 3_ 1 2 test per Tab/e_z

o ~Nlolo sleln

10
1
12
13
14
15
16
17
18
19
20
21

Harm. Harm.
No.

Ave.

14.346
0.004

| 2101
0.001

0.866

0.001

0.636
0.001

| 0532

0.001
0.366
0.001
0.370
0.001
0.276

0.001

0.269

0.001

0.232
0.001
0.205

1.557 | 55.599

0.553 | 96.246

Harm.  %Of
Limit | Limits
0.000 | 19.128
1164 | 0.306
3443 | 66.853
0.582 | 0.232

0.388 | 0.278
1.048 | 60.724

Result Resul "
(Ave.) (Max
Current Voitage

0.291 | 0.413

0233 | 0.358
0.451 | 81.220
0194 | 0.452
0.201 |127.0..
0291 | 0.000
0.291 | 0.000
0291 | 0.000
0.291 | 0.000
0291 | 0.000
0.291 | 0.000
0291 | 0.000

PASS |

PASS |
PASS |

with a Rsce of 33

| (Fund.)

1 (Peak)

0.291 | 0.000 |

Completed test at window #600 (Table 2: Rsce = 33 Test)

V-THD (%)

L-THC (%)
PWHC (%)

H5(%)

2000 3000 4000

As follows from the above test screen, harmonic 13 fails the limit by 27 %. If the user selects an Rsce of 66, the limit for
H13 will be 3 % instead of the 2 % that applies for an Rsce of 33 (i.e 0.437 A). So, if the user defines a test for Rsce 66
for this equipment, it will pass (see the limits in the table per Figure 16).

For equipment that is rated > 16 Amp, but where the actual current is below 16 Amp (as in the above case) the user can
opt the test per the applicable IEC 61000-3-12 limit table and Rsce, or test per IEC 61000-3-2 Class-A. In this case, it
would not help to test per Class-A, as many of the higher order harmonics from H11 and up, would fail the Class-A limits.
Therefore, testing with a Rsce of 66 is the best way to obtain a “PASS” for the product in question.

So, the general approach is to try to have the product PASS for the lowest Rsce.

IEC 61000-3-12 also has Table-4 and Table-5, with slightly relaxed limits for 3 phase equipment.

2400 2600 2800

3000 3200 3400
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Those tables can be used if the product has a 5" harmonic that is in the range
from 90 — 150 degrees (Table-4) or 150 — 210 degrees (Table-5). Therefore,
the analysis per IEC 61000-3-12 includes the 5" harmonic phase angle, 8.63
degrees in this case. Therefore, tables-4 or 5 are not applicable for this EUT.
The “zoomed in” version of the current waveform (generated with a HFC-III
calibrator) is shown in Figure 23.

Figure 18 Zoomed in version of the waveform
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9. IEC 61000-3-11 Flicker testing < 75 A (per phase)

The IEC 61000-3-11 standard is similar to the approach for IEC 61000-3-12, in that the user must determine the
maximum permissible system impedance that the connection for the equipment is permitted to have.

Therefore, the connection is conditional upon the system impedance, not unlike the conditional connection that is
determined by the Rsce for IEC 610003-12 testing. Equipment that fails the unconditional limits of IEC 61000-3-3, may
also be tested per IEC 61000-3-11, and the maximum permitted system impedance can be determined.

Because of the higher current levels, the test impedance values are usually as defined for “Z-test” in the standard. The
user may opt to have different impedance values, but the values below are recommended.

S

RA=0,15Q X, =j0,15Q

Re X L2 Ry=0,10Q Xy =j0,10 Q.

EUT

Figure 19 The Z-test for Flicker testing < 75 A-rms

—— i

In principle, the measurements per IEC 61000-3-11 are very similar to the IEC 61000-3-3 test, except that the results are
“calculated back” to the voltage fluctuations that the EUT would produce IF the test impedance were the Reference
Impedance.

The resulting Flicker parameters can then be used to calculate the maximum permissible system impedance.
Evaluation against Z

When using Z-test instead of Z,;, the measured values shall be recalculated using the following formulae:

Zz

ref

dc = dc test

test

Z ref

max test
Z test

=d

max

VA
— . ref
Pst - Pst test
test
VA
P — P L Zref
It It test
VA

test

If Z-test equals the values given above in Figure 19, the ratio between Z-ref and Z-test is 1.6 for resistive loads, and
1.334 when comparing the complex impedance. Therefore, the measured Flicker parameters per IEC 61000-3-11, are
normally recalculated i.e. are multiplied by 1.334. These recalculated values are then used to compute the maximum
permissible system impedance for the EUT connection.
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Calculating the maximum permissible connection impedance

To calculate the maximum permissible system impedance, Zg,, the values of d, dp,y, Pst and Py according to
the above evaluation against Zret. are used in the following formulas.

(Thed ,, limit givenin clause 5 appropriate to the EUT)
d

Zsysl =Zpet -

max

33%

4 ref ” d
c

sys2 = z

0,65 2
Zs}’s4 =Zief ( P J
1t

The minimum of the four calculated values of Z; ¢ is the maximum permissible system impedance, Z,,, which

the manufacturer shall declare in accordance with the requirements per clause 4 of the standard.

For example, if the “dc” measurement per IEC 61000-3-11, using Z-test, equals 2.9 %, the recalculated “dc” will be
1.334 x2.9 % = 3.87 %.

Consequently, the maximum permissible impedance for “dc” to remain below the 3.3 % limit, equals 3.3 / 3.87 x Zref i.e.
maximum 341 mQ resistive and j 0.213 Q (679 uH). The 679 pH is generally divided between Line and Neutral per the
same ratio in Zref, i.e 0.6 x 679 = 407 uH for the phase and 272 uH for the neutral conductor.

Note also, that if the EUT steady state current exceeds 19 A rms, the “dc” limit will be exceeded, even if we just use the
resistive part of the impedance i.e 19 x 0.4 = 7.6 Volt rms, which equates 3.304 % for a 230 Volt nominal system.

Similarly, if the EUT exceeds 23 Amp for at least 7z cycle, (such as a motor start-up) the “dmax” will be exceeded or the
Ref. Impedance, and the equipment must be connected at a point where the system impedance is lower.

The good news is that most European locations with underground cables, have an impedance that is generally only 60
— 70 % of the Ref. Impedance. Locations with overhead cables, or in older communities may have an impedance that
equals (or even exceeds) the Reference Impedance values.
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10. Flicker, sampling, grouping, and data storage setup

T —— | he 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 50.0x Hz or 60.0x Hz frequency from the
' power source, or public supply. The user can select “Fixed” for cases
Bl el \Where a measurement must be made on a distorted public supply

O PLL ® Fixed voltage, i.e. where the phase locked loop may have difficulties
synchronizing to a noisy signal. The fixed sampling rate is 25600
Samples./sec. for 50 Hz systems and 30720 Samples./sec for 60 Hz (in
both cases 512 samples cycle) - simultaneous for all channels.

@ Single Phase O Thiee Phase

Flicker Settings : ——

Region : ————  Impedance Selections :
O European @ Bypass 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
@ Other @ Flicker from current . .
i [t Japanese impedance types are pre-programmed to their default values.
Single  Three 19 When measuring using the public supply, the Flicker can be calculated
Phese  Pliese  Newtial from the current (only for 1 phase).

@ Japanese @ ZRef 0 Z.Test

R {mOhms)}
L {uH)

1 . 11. Inter-harmonics (grouping) &
(raw) data file format

Inter-Harmonics & ON

Normally the system measures with Inter-Harmonics set to “On”, i.e. the inter-

harmonic frequencies are evaluated through the “grouping method” specified

- Saved File Format : in IEC61000-4-7. As of this writing, this “grouping” is not yet mandatory, so the
® ASCILFlle ® Zipped File user has the option to turn the inter-harmonics evaluation “off”.

O Do not save raw data 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. As an
alternate, you can turn the data storage “off” and only store data for a “final test” if so required.

12. Flicker measurement

If the user doesn’t have a Reference Impedance or Programmable Impedance in the
Flicker from current ON power source, the Flicker measurement can be based on current (per IEC 61000-3-3
Ed. 3 clause 5.1). That measurement is based on the calculation using the
instantaneous current I (t) and the Reference Impedance values.

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. Note that 3 phase
Flicker from current cannot take the neutral into account, so it would not really be a complaint test, unless the EUT is
perfectly balanced. Power sources with programmable impedance can be used for either 1 phase or 3 phase testing.
Note, however that the power sources can only emulate the phase part of the impedance. Therefore, the programmable
impedance can only be used for EUT’s that are balanced i.e. do not have neutral current(s).

Note that balanced EUT’s that have 3 harmonic current emissions, may be balanced, but still have neutral current (with
the 3 phases adding up in the neutral). In this case, an actual impedance box (also called lumped impedance that meets
the requirements of Z-ref or Z-test (for higher currents) must be used.
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13. The test conditions setup screen (HFa-3-36/75)

The user selects from one of the main three selections, being IEC 61000-3-12, or Flicker per IEC 61000-3-11. 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.

i Harmaonics & Flicker Analyzer (Up to 73 Amp) - v1.0.1.1 — (] > Figure 20 Se/ecting a
File Options harmonics test class

| Test Conditions

System Setup

Harmonic Test I Flicker Test i Report Generation
Test Condition Settings

@ Flicker (EN / IEC 61000-3-11)

IEC 61000-3-12 Ed. 2.0 2011 IEC 61000-3-11 Ed. 2.0 2017
W Lref m Amp | ]

@ Table 2: Connection for single phase, non-balanced three phase equipment [

O Table 3: Connection for balanced three phase equipment

® :

QO All parameters

@ Pst- dc - dmax - Tmax

B 5th Harmonic Phase Angle meets Table 4 criteria @ dc - dmax - Tmax

® al
B 5th Harmonic Phase Angle meets Table 5 criteria @ Inrush < 20A & Ripple test

@® 24 xdmax

Dmax Limits

O standard 4% dmanx limit
@ 6% dmax limit

@ 7% dmax limit

Test Volt (V) : TestFreq(Hz): [ERRQ0 TestTime (Min): Temp (°C) : Hum. (% RH) :

Ready for a replay test ... (Table 3 Test) " -

In this example, the system is set up for a test per Table-3 balanced equipment and a Rsce of 66.

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 (fig. 23 page 23) shows the replay of
the example file for a Table-2 Rsce = 120 that was run on a customer’s system during calibration verification of a
HFa-3-75 at ATEC.

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 (see Fig. 21 below). 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 your system installation if ATEC gets to install the software
on your PC, and run the calibration using it. The file names include 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 Table and Rsce
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=) = | RawData - m| x

I &

File Home Share View 0
ﬁ; I'j dh Cut | x “ '-f_;‘_JNew item ~ @ 4 Open [ selectan
i Copy path ~ T | Easyaccess = Edit | Select none
Pinto Quick Copy Paste - Move Caopy Delete Rename Mew Properties
access El Paste shortcut to ta - falder - 47 History DD Invert selection
Clipboard Organize Mew Open Select
<« v I » ThisPC » Windows (C:) » CNS » HFa?3 » RawData » v O Search RawData y-)
HFalg (3 MName " Date modified Type Size £
¥ i HEsT Demo Files 5/31/2020 10:37 AM  File folder
2RTF Z| HFa75-Flk-3p-20200518_008.asc 5/18/2020 11:30 AM  ASC File
Configurations :‘, HFa73-Flk-3p-20200518_009.asc 5/18/2020 11:35 AM File
en ;!, HFa75-Flk-3p-20200518_012.as5c 5/18/2020 12:00 PM  ASC File
FFTData .g. HFa75-Flk-3p-20200518_015.asc 5/ 0201257 PM  ASC File
Kevin [Z| HFa75-Flk-3p-20210429 337.asc 4 021 1:19PM  ASCFile 450,224 KB
Bl HFa75-Flk-3p-20210429_338.asc 4/2972021 1:23PM  ASCFile 369,055 KB
LM [Zl HFa75-Flk-3p-20210429_341.asc 4 ASC File
> | | RawData [ HFa75-Flk-3p-20210428_342.as¢ 4 ASC File
RTF Z| HFa75-Flk-3p-20210429_343.asc 4 ASC File
Test Reports :‘, HFa73-Flk-3p-20210429_344.asc 4/29/2021 221 PM File
zh | HFa75-Harm-3p-20200518_005.asc 5/18 153 AM SC File
ZippedData . .g HFa75-Harm-3p-20200518_007.asc 5/18/202011:21 AM  ASC File 196,624 KB "
14 items i

Figure 21 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.

B Open x
4 || » ThisPC > Windows (C) » CNS > HFal6 » RawDats » v |® | SearchRawData F
S ToONE o @ figure 22 Directory structure and
- = T Sbermodiad = e selecting file format for ZippedData and
FHilae ¥ HFa16-Harm-1p-20200417 056:zip. Compressed (zipp... 6320 K8 ASCII files
OEM £ HFa16-Harm-1p-20200417_057.zip Compressed (zipp... 6,314KB
v | | RawData ¥ HFa16-Harm-3p-20200318_079.zip Compressed (zipp.. 26582 KB
Demo Files IEC files File folder
e Demo Files File folder
4 HFal6-Harm-1p-20200417_056.zip ASC File
¥ HFal6-Harm-1p-20200417_0572ip A3C e v
§ HFal6-Harm-3p-20200318 0792ip 2
; - | || ascii Fite ase) v
File name: v‘ Zipped File (*zip) v

Open Cancel
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14. The IEC 61000-3-12 Harmonics Test display

# Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.1.0 = O X

File Options

Harmonic Test§

Harm. Harm, MM 4 0of  Re” ¢ Test# 340
Ave. : Limits = (A .
326.. 00000 435 [ V(ms) (229.34

System Setup | Test Conditions

0.0092 26171 0.4
118311 8.8326| 20.7
|0.0033 13085 03
|0.6114 | 4.9070| 125
10.0018 0.8725
10.6053 3.2713 |
10,0014 0.6543

I{rms)

L | (Fund.) n

goo0 —}—————M I(Peak) (47.898
4.000 AA —
I WA

|0.3536 | 1.9628 | i 5 10 15 20 25 30 35

0.0009 0.5234 0. A Harmonic #

10,3753 | 1.6357

0.0013 0.4361

|0.2676 | 1.3085
14 |0.0008 13085
15 |0.2458 13085
16 |0.0009 1.3085 ; ] -
17 |04836 13085 00 [ g ° | MmN EA)
18 |0.0008 | 1.3085 ‘ It B
19 |0.2122|1.3085 0. A : alm " M—uﬁuw-m
20 0.0012 13085 PA i vViVVEV VNV o
: | . 80

drrent RMS (Amp

H-5 (%)

21 04716 1.3085 | 0. : 1000 2000 3000 4000 5000

Running test window #300 (Table 2: Rsce = 120 Test)

Figure 23 The Table-2 Rsce 120 test display

The IEC 61000-3-12 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-3-75 display is “scalable” — so if you increase the display size,
all the data columns become all visible (see the Figure 24 and the next two pages.

The top graph displays the harmonics (either current or voltage) in spectrum format, and optionally 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
61000-3-12. 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 |-THD, in addition to the required I-THC and POHC per IEC 61000-3-12. The POHC
calculation is per IEC61000-3-2 method C.3.
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The IEC 61000-3-12 Display (continued)

File  Options

System Setup

1# Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.1.0 - o x

Test Conditions Harmonic Test Report Generation

Harm.

Result Resufi” e

(Ave)  (Max. A
‘ Current voltage - . V{ms) | 229,34
3k i ms) | 32.704

I {Fund.)

An

1{Peak)

entRMS

Pwr (VA)

25 30 35 40 Pwr (W)
Harmonic #

1-THC (%)

PWHC (%)

H-5(%)

(sdwiy) jualin,

PASS ‘ PAS Y9 2000 3000

oo 5 |
3 © (100%)
325.. 00000 435 [N
2 |0.0092 26163 03 |[RIEH)
3 |183n|ss301 207 [ETNIH
4 0003413082 03 [N
5 |06115 49056 125 [ROET)
6 |oo018 08722 02 [ECRG
"7 |o6054|32704 185 [EIXEH
8 00014 06541 0.2
"9 |03537|19622 180
10 00000 05233 02 [RINH
11 |037s4)16352 230 [RDNEM
12 00014 04350 03
13 |02676 1.3082 205
14 00008 13082 00 |RUYE
15 |0245813082 00 [RIAEH
16 00000 13082 0.0 |RINE
17 |01836 13082 00 |RUYE)
18 00008 13082 00 |RUTH
19 |02122/13082 00 [RINEH
20 00012 13082 00
< >
[ 4

1600

1800

(sdwyy) Juaiing

2000 0 2400 2600 2800

Joltage RM:

voltages from 2 - 9 kHz.

Harmonic #

System Setup

Test Conditions Harmonic Test | Report Generation

Figure 24 The grouped current
emissions and the top graph
“zoomed in”.

The top graph shows from Ho-
Hao for a Table-2 test.

Figure 25 The waveform graph zoomed to show just 3 cycles of
the 200 ms data window, and selecting the voltage spectrum
display with the voltage in numerical format to the left.

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

The data grid to the left “switches along” with the graph selection.

] % Of So, for harmonic currents from 2-40, the emission limits and
Limits = V-Fund

et Voitage status are displayed. When selecting the voltage harmonics from

0... | 997 |100.000 2-40, the actual distortion and the permitted limits per IEC

58 | 0023 S 61000-3-12 are displayed.

|28750| 31 | 0.038
092000 21 | 0.008

[34500] 15 | 0.023
l00200] 13 | 0.005
|2.8750| 144 | 0180
los200] 12 | 0.008

fi

tage RMS
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The IEC 61000-3-12 display in full screen mode

System Setwp | Tes ation
== =ETET » QRSN s 26 The Tabie-2
w s R S (SR BRESRR| Rsoc-120 displey, Stetched”

00034 | 13082

2
3

4 aeaw  isea | 02
5 ostis | 4908

&

3

5

a7 7364 | 83
W ovon wes | oz
OXC oo amusn | 123

W oo sent | oz
0353 2ea3a | 120

to include all data columns

0wt | 08722
BIs | 321
om0 | o650
03537 | 13622

For this Table-2 test, the
HFC-III calibrator —in
combination with a linear

10 vonos | 0sav
Mo e | wsm
12 Goote | 043

1 oz | om

oaot o7os | o1
0157 245 | 153
T w5 oesn | 0g
0260 1sne2 | 38

15 o250 | 13082 o240 1ss2z | oo

o e S R load - was set to produce a
0 0aa | o s AN t ith

B b e i || 5 spectrum with some

22 w0007 | 13002 og008 18622 o

harmonics reaching around
20 % of the limits for
Rsce=120. The leftmost

B ows | 10w
2 osons | 1308
% ot | 1m
2 dwoos | 13082
o vaee | 1a0m2
2 oo | 1308

04435 1esz2 | 0p
asoi  esa | op
oren 1siar | oo
0s0t0 ez | on
0w 1miez | on
ogom 1z | oo

R e | s columns display the current
e ERgaET harmonics in numerical
P At format, and show their
T £}

percentage of limits as well
as PASS/FAIL condition.
The HFa-3-75 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 of the selected Table and Rsce. For this test, a Rsce of 120 was selected (see line 3 of Table-2 below). As emissions
are only ~ 20 %, a lower Rsce can be selected, and the equipment will still pass.

Compieted fest af window 000 (Table 2 Race = 120 Test)

With the scroll bar to the right of the data columns, one can move to the higher order harmonics. The IEC 610003-12
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 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.

Table 2 - Current emission limits for equipment
other than balanced three-phase equipment

Table-2 from IEC 61000-3-12

Admissible individual Admissible harmonic
Minimum R___ harmonic current I/ .2 parameters
% %
I3 Is bl Iy In | ha THC/ 1o PWHC/I, o
33 21,6 10,7 1.2 38 3 2 23 23
66 24 13 8 5 * 3 26 26
120 27 15 10 6 5 4 30 30
250 35 20 13 9 a8 6 40 40
2350 41 24 15 12 10 B 47 47
The relative values of even harmonics up to order 12 shall not exceed 16/h %. Even harmonics above
order 12 are taken into account in THC and PWHC in the same way as odd order harmonics.
Linear interpolation between successive R, values is permitted.
a Lo = reference current; I = harmonic current component.
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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 in Fig. 27.
The vertical scale of the top spectrum graph was
scaled, based on the “selected zoom” level, in this
case about 1.75 A.

£
<
oy

=
o

=

s

il];l

5

20 25 30 35 40

Harmonic # Figure 27 The "zoomed in" current spectrum

The waveform graph displays the same data as shown in the Fig. 24 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.

Figure 28 The "zoomed in" waveform graph display

-
-

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,
- 80 with Hs at about 0.6 V-rms, or 0.25 % of the 230 Volt

-400 51—5 fundamental.

[sdiiny) Juaun

1600 1800 2000 2200 2400 2600 2800

Figure 29 The voltage spectrum (distortion) in detail

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.

As & Bitrap Figure 30 Selecting the voltage spectrum (distortion) as a bitmap
&% Asa Metafile

As Text (data only)
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15. The Harmonics Table-2 Rsce 33 Test Report

The general test data for just Phase-A is shown in this and the next 2 pages. Note that the graphs are shown as they are
left in the main HFa75 display. Phase-B & C have a similar format.

Test File: H-20210516_ 340

EUT: HFC-III

Test Class: (Table 2: Rsce = 33 Test), IEC 61000-3-12 Ed. 2.0 2011
Test Result: PASS

Test Date: 4/29/2021

Start Time: 1:47:45

Stop Time: 1:49:57

Test Duration (min): 2

Source Qualification: Compliance with IEC 61000-3-12 Ed. 2.0 2011
Power Source Distortion: OK

Customer:

Test By:

Comments:

General Test Data: (Phase A)

Vrms (Volts): 229.34 Frequency (Hz): 50.00
|-ref (Amps): 32.704 Power (VA): 7500.3
I_fund (Amps): 32.629 Power (W): 7483.0
|_peak (Amps): 47.898 Power Factor: 0.998
V-THD (%): 0.40 I-THD (%): 6.66
I-THC (%): 6.65 I-THC Limit (%): 23.00
PWHC (%): 7.86 PWHC Limit (%): 23.00
Measured I-Ref (A): 32.704 Measured I-Ref was used for this test.
Phase angle of H5 (deg): 184.8

Harmonic Spectrum

urrent RMS (Amp:

25 30 35 40

Harmonic #

] 1
w o
o o

|

'
w
o

-200 -

Voltage (Molts)
o
(sdwy) Jusung

|

i
D
o

-400
1600 1800 2000 2200 2400 2600 2800 3000
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Current Harmonics (averaged & max window values at the end of test)

Harm No.| Harm. Harm. % Of
Ave. Limit Limits
(100%)
2 0.0092 2.6163 0.3
3 1.8311 7.0641 25.9
4 0.0034 1.3082 0.3
5 0.6115 3.4993 17.5
6 0.0018 0.8722 0.2
7 0.6054 2.3547 25.7
8 0.0014 0.6541 0.2
9 0.3537 1.2428 28.5
10 0.0009 0.5233 0.2
11 0.3754 1.0138 37.0
12 0.0014 0.4359 0.3
13 0.2676 0.6541 40.9
14 0.0008 0.6541 0.0
15 0.2458 0.6541 0.0
16 0.0009 0.6541 0.0
17 0.1836 0.6541 0.0
18 0.0008 0.6541 0.0
19 0.2122 0.6541 0.0
20 0.0012 0.6541 0.0
21 0.1717 0.6541 0.0
22 0.0007 0.6541 0.0
23 0.1493 0.6541 0.0
24 0.0008 0.6541 0.0
25 0.1209 0.6541 0.0
26 0.0008 0.6541 0.0
27 0.1490 0.6541 0.0
28 0.0009 0.6541 0.0
29 0.1269 0.6541 0.0
30 0.0006 0.6541 0.0
31 0.1063 0.6541 0.0
32 0.0010 0.6541 0.0
33 0.0910 0.6541 0.0
34 0.0008 0.6541 0.0
35 0.1142 0.6541 0.0
36 0.0008 0.6541 0.0
37 0.0997 0.6541 0.0
38 0.0008 0.6541 0.0
39 0.0827 0.6541 0.0
40 0.0007 0.6541 0.0

Manual version 1.2 - 2021

Result

(Ave.)

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

0.0103 3.9245 0.3
1.8317 | 10.5961 17.3
0.0037 1.9622 0.2
0.6117 5.2490 11.7
0.0020 1.3083 0.2
0.6056 3.5320 171
0.0015 0.9811 0.2
0.3539 1.8641 19.0
0.0011 0.7849 0.1
0.3757 1.5207 24.7
0.0015 0.6539 0.2
0.2677 0.9811 27.3
0.0009 0.9811 0.0
0.2460 0.9811 0.0
0.0010 0.9811 0.0
0.1838 0.9811 0.0
0.0009 0.9811 0.0
0.2125 0.9811 0.0
0.0014 0.9811 0.0
0.1719 0.9811 0.0
0.0008 0.9811 0.0
0.1495 0.9811 0.0
0.0010 0.9811 0.0
0.1211 0.9811 0.0
0.0010 0.9811 0.0
0.1492 0.9811 0.0
0.0011 0.9811 0.0
0.1270 0.9811 0.0
0.0007 0.9811 0.0
0.1065 0.9811 0.0
0.0012 0.9811 0.0
0.0911 0.9811 0.0
0.0009 0.9811 0.0
0.1144 0.9811 0.0
0.0010 0.9811 0.0
0.0998 0.9811 0.0
0.0009 0.9811 0.0
0.0828 0.9811 0.0
0.0008 0.9811 0.0
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Power Source Verification Data per IEC 61000-3-12

Harm No. Harm. Value | Harm. Limit % Of Limits % Of Vfund
2 0.0537 0.9200 5.8 0.023
3 0.0881 2.8750 3.1 0.038
4 0.0190 0.9200 21 0.008
5 0.0524 3.4500 1.5 0.023
6 0.0122 0.9200 1.3 0.005
7 0.4131 2.8750 14.4 0.180
8 0.0111 0.9200 1.2 0.005
9 0.3701 1.3800 26.8 0.161
10 0.0052 0.9200 0.6 0.002
1 0.0408 1.6100 2.5 0.018
12 0.0087 0.6900 1.3 0.004
13 0.0606 1.3800 4.4 0.026
14 0.0052 0.6900 0.8 0.002
15 0.3644 0.6900 52.8 0.159
16 0.0075 0.6900 1.1 0.003
17 0.3181 0.6900 46.1 0.139
18 0.0045 0.6900 0.6 0.002
19 0.0551 0.6900 8.0 0.024

20 0.0087 0.6900 1.3 0.004
21 0.0494 0.6900 7.2 0.022
22 0.0051 0.6900 0.7 0.002
23 0.2769 0.6900 40.1 0.121
24 0.0056 0.6900 0.8 0.002
25 0.2552 0.6900 37.0 0.111
26 0.0082 0.6900 1.2 0.004
27 0.0745 0.6900 10.8 0.033
28 0.0065 0.6900 0.9 0.003
29 0.0684 0.6900 9.9 0.030
30 0.0034 0.6900 0.5 0.001
31 0.2270 0.6900 32.9 0.099
32 0.0052 0.6900 0.8 0.002
33 0.2067 0.6900 30.0 0.090
34 0.0055 0.6900 0.8 0.002
35 0.0809 0.6900 11.7 0.035
36 0.0043 0.6900 0.6 0.002
37 0.0818 0.6900 11.9 0.036
38 0.0046 0.6900 0.7 0.002
39 0.1905 0.6900 27.6 0.083
40 0.0066 0.6900 1.0 0.003
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The Flicker test conditions selection

# Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.1.0

File  Options

System Setup | Test Conditions ‘ Harmonic Test | Report Generation

Test Settings :
@ Harmonics (EN / IEC $1000-3-12)

Test Condition _Settings

@ Harmonics (JIS-C 61000-3-12)

Figure 31 The Flicker test
setup screen

|EC 61000-3-11 Ed. 2.0 2017

Q All parameters
@ Pst - dc - dmax - Tmax

@ dc - dmax - Tmax

Test Voit (V) :

Equipment :

Testreq(vz): [JEEXCH Test Time (Min) : Temp (°C):

Opt File Name :

Hum. (% RH) :

Customer: Comments ;

Completed test at window #600

(All Parameters)

There are a number of possible tests that a user can select from. Generally, the “All parameters” selection can be made.
Since IEC 61000-3-11 can also be used for products below 16 Amp/phase (that do not meet IEC 61000-3-3), the test
conditions of IEC 61000-3-3 may apply. 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.

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 (Air conditioners), 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 portable tools and welders.

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 and referenced in IEC 611000-3-11. 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.

In principle, the test per IEC 61000-3-11 will result is a “maximum connection impedance” where the tested product may
be used. A product that meets IEC 61000-3-3 can be used anywhere, but when it doesn’t meet IEC 61000-3-3, it
requires a lower impedance at the connection point, and determining that impedance is the purpose of IEC 61000-3-11.
The Flicker measurement Display
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B Harmonics & Flicker Analyzer (Up to 75 Armp) - v1.0.1.0 - O *

File  Options Figure 32 The
' Flicker
System Setup | TestConditions || Flicker Test | Report Generation Sche ;n test

Phase Selection : Result Test# 349
100 half cycles RMS value 5. 5. Voltage 22943 100.000 | dmax
sl 93 V(ms) |228.78

def®) | -0.95 I{rms) |13.679

Hi-dmax I (Peak)

Hi-dc

T-max-

Itage (de-dma
{swu) Jusiing

3
]
]
[.X]

Inst Pst

Pst

Pit

#
-

Yoltage (Volis)

sduwiy) Juadin

900 1500

Running test window #207  (All Parameters) - m _

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 this case, phase B is selected to be displayed. The Hi-dc and Hi-
dmax show the maximum values that have occurred in the test up to that time. The “Inst Pst” is the calculated Pst value
up to that time. It requires 10 minutes to obtain a Pst and PIt value (the standard specifies an observation time of 10
minutes).

In the above example, the load is turned “Off” (the violet trace jumps down from 13.7 A-rms to 5.3 Amp). This causes
the voltage change of about 1.0 % When this load pattern is turned On/Off every ~ 7.8 seconds, the resulting Pst will be
~ 0.64 when using the Z-test impedance. 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 %), as well as 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.
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The Flicker measurement Display (cont.)

# Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.1.0 = O x

File  Options _ Figure 33 10 minute Flicker
System Setup | TestConditions | | Flicker Test | Report Generation test with 0.325 Hz modulation

_ for Phase-A
Phase Selection

100 half cycles RMS value S.S.Voltage | 22932 [E vims) [228.77

| {Peak)

o

(suu) yuasing

)
E
=
&
=
=
@
=]
=
=
-

sduny) jussan:

Completed test at window #600  (All Parameters)

The above screen shot (replay of test 026) illustrates the 0.325 Hz modulation pattern (part of the Table 5 calibration
points in IEC 61000-4-15). At 0.325 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 turned “On”. Given the small drop of about 1.4 Volts, the
exact 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 Pst is
0.69, the test result after 10 min. is PASS, and the PIt computes to 0.302.

3 cycles with maximum current : F

— —

If you click on the little Pst / PIt tab, the graphs, for Pst and
Plt are shown (just one value in this case).

T

Plt Reading
.C} ey
=

Manual version 1.2 - 2021 Page 32 of 53



The Flicker measurement display (cont.)
T— - — — =)

| | Harmonics & Flicker Ana

File Edit View Options Help

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

Figure 34
dmax
exceeding the
limit, and T-

dmax (%) |:| ) max of 190 ms
[ 345 |
[ 211 ]

100 half cycles RMS value Result Test# 447

dec (%) 1{rms}

Hi-dmax Pwr (W)

wae 211 | vmoe
Tmexns

=R RE R R R SR

{stud) Juaing

Voltage (Volts)
{sdwy) Jussing

200 1000 1200 1400

Rurnning test window #1075 (Class A Test)

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 would FAIL the Flicker test.
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The Flicker measurement display (cont.)

B Harrnonics & Flicker Analyzer (Up to 75 Amp) - v1.0.1.0 - O >
File  Options
System Setup = Test Conditions Flicker Test | Report Generation

Phase Selection §

100 half cycles RMS value  §.S.Voltage | 229.77 S| | vims) [227 53
s B *IE e | am@ac| ' ' % ! I(ms) | 9.431

20
231 -
-15

228

PRV VR VRV VA VA TRV AV Vv
-7

20 40 60 80 100 1 | £

sltage (de-dma
(siu) Jusning

3 cycles with maximum current

L B B

#
-

Voltage (Volts]
sduwiy) juadin

900 1500

Running test window #180  (All Parameters)

Figure 35 Modulation at 13.5 Hz applied to Phase-C

The above screen shot illustrates a modulation pattern at the 13.5 Hz modulation. At 13.5 Hz (1620 changes per minute
for rectangular voltage changes) even a small 0.407 % voltage modulation will produce a Pst level of 1.00. This screen
shot was taken after 5 minutes or so, prior to a full 10 min. Pst value.

Page 32 shows the report for a Flicker test that was done, using the calculation from the instantaneous current level It
(@ 256 samples per V2 cycle).

The following page shows the “24 x dmax” test example using 61000-3-3), and page 33 shows an example test report.
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The 24 x dmax test

# Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.1.1

File  Opticns

Flicker Test ‘ Report Generation |

System Setup

Test Condmonsé

Test Condition Settings

Test Settings :

@ Harmonics (FNIFC 1000312}

IEC 61000-3-12 Ed. 2.0 2011

W Lref m Amp n

O Table 2: Connection for sinale phase. non-balanced three phase eauipment
@ Table 3: Connection for balanced three ohase eauipment
L

H 5th Harmonic Phase Anale meets Table 4 criteria

M 5th Harmonic Phase Angle meets Table 5 criteria

Reserved for future IEC 61000-3-10

Testvoit(v): QI TestFrea(z): [EINL) Test Time (Min):

- Test Operator :

ol | | I{.

Equipment :

Customer :

Abon test at window #67  (All Parameters)

IEC 61000-3-11 Ed. 2.0 2017

QO All parameters

Figure 36 Flicker
test selection with
the 4 % standard
dmax limit

@ Pst_dc-dmax - Tmax
@ dc - dmax - Tmax
&

Hum. {% RH) :

Temp (°C} :
Opt File Name :

Comments :

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”.

i 24 dmax Test Prompt *

24 dmax Test

Ensure the EUT is OFF

Running pre-test. please wait ..

Figure 37 User prompts for 24 x dmax testing

24 dmax Test Number -

24 dmax Test Prompt *

3 is completed

Please wum EUT "ON" for Test Number 4

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\HFa75\Configurations\System\Misc\Misc_Parameters.xml
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| | CACNS\HFa75\Configur: = & | | Search... D~
= CACNS\HFa75\Configurati... =

<?xml version="1.0" encoding="UTF-8" standalone="true"?>
- <HFax=
- «Paramsz>
<MaxCurrallow=76.0</MaxCurrallow =
<VRange/>
<ImpStateOn=0N</ImpState0On>
<ImpStateOff>0FF</ImpStateOff=
<CmdDelays=100</CmdDelays>
< DebugEnable>0</DebugEnablex
< ResultTmrInterval=>200<=/ResultTmrinterval>
<AudioTmrInterval=1000</AudicTmrInterval=
<Virtuallmpedance>=0.40</Virtuallmpedance=
<HarmIrmsRefMin= 1.6</HarmIrmsRefMin>
= Delays24dmaxTest>300</Delays24dmaxTest=
B cchoidzadms 0.5/ Thresholdzadma
<MNoOfDaysFilesToBeKept>=10</NoOfDaysFilesToBeKept>
<FlkTestMarginPct>100</FlkTestMarginPct>
<HarmTestMarginPct>100</HarmTestMarginPct>
<DefaultedTestMNumber=0</DefaultedTestNumber=
< CorrectionFactorFilel=LEM.cf</CorrectionFactorFilel>
< CorrectionFactorFileZ>=CR_Magnetics.cf</CorrectionFactorFile2 =
< CorrectionFactorFile3=Tamura.cf </CorrectionFactorFile3 >
=< CorrectionFactorFile4=CT1.cf</CorrectionFactorFiled >
< CorrectionFactorFile5=CT2.cf</CorrectionFactorFile5=
</Paramsz=
< fHFazx=

Figure 38 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 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.

Page 37 shows the data for a 3 phase test that was stopped after 3 minutes. Page 38 -40 show a 3 phase report with a
fluctuating load mainly on Phase-A, with Phase B showing about % of Phase-A, and Phase-C about 1/6.

Page 41 shows a “24xdmax” test report, and page 42 illustrates the simplified “< 20 Amp inrush and < 1.5 amp ripple
current” report.

Page 43 shows a report for the simple < 20 Amp inrush and < 1.5 A ripple current, that fails, because the ripple current is
more than 1.5 Amp. This is not to say that the Flicker test fails, it may very well pass the “All parameters” test. It’s just
that one canot use the simplified test for this EUT. Generally, the simplified test will not be used in IEC 61000-3-11, as
the current will usually be > 20 Amp.
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16. The Flicker test report

The report below is for 3 phases, for a test of just 8 minutes, i.e. NO graphs and no Pst or PIt values, as this
requires at least 10 minutes.

Test File: F-20210517_ 034

EUT: HFC-IlIl & HFC-I

Test Standard: Test per IEC 61000-3-11 Ed. 2.0 2017
Test Class: Flicker Test, All Parameters

Test Result: PASS

Test Date: 8/10/2020

Start Time: 2:34:26

Stop Time: 2:37:37

Test Duration (min): 8

Source Qualification:

Compliance with IEC61000-3-11

Customer:

Test By:

Comments:

Phase A

Vrms (Volts): 231.85 Frequency (Hz): 50.00

I_rms (Amps): 0.283 Power (W): -1.9

V-THD (%): 0.174 T-Max (ms): 0 (500)
dmax (%): -0.237 (4.000) Hi dmax (%): -0.237 (4.000)
dc (%): 0.000 (3.300) Hi dc (%): 0.000 (3.300)
Pst (Inst) : 0.449 (1.000)

PIt : 0.302 (0.650)

Phase B

Vrms (Volts): 229.84 Frequency (Hz): 50.00

I_rms (Amps): 0.073 Power (W): -1.4

V-THD (%): 0.151 T-Max (ms): 0 (500)
dmax (%): 0.000 (4.000) Hi dmax (%): 0.000 (4.000)
dc (%): 0.000 (3.300) Hi dc (%): 0.000 (3.300)
Pst (Inst) : 0.160 (1.000)

PIt : 0.159 (0.650)

Phase C

Vrms (Volts): 227.28 Frequency (Hz): 50.00

I_rms (Amps): 10.728 Power (W): 2118.6
V-THD (%): 0.480 T-Max (ms): 0 (500)
dmax (%): 0.597 (4.000) Hi dmax (%): 0.594 (4.000)
dc (%): -0.405 (3.300) Hi dc (%): -0.405 (3.300)
Pst (Inst) : 0.907 (1.000)

Pit : 0.056 (0.650)
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IEC 61000-3-3/11 test report with the Pst and PIt graphs (using Z-ref)

Test File: F-20210518_ 026

EUT: HFC-Ill & HFC-II

Test Standard: Test per IEC 61000-3-11 Ed. 2.0 2017

Test Class: Flicker Test, All Parameters

Test Result: PASS

Test Date: 8/10/2020

Start Time: 1:25:49

Stop Time: 1:36:01

Test Duration (min): 10

Source Qualification: Compliance with IEC61000-3-11

Customer:

Test By:

Comments:

Phase A

Vrms (Volts): 228.77 Frequency (Hz): 50.00
I_rms (Amps): 10.228 Power (W): 1197.6
V-THD (%): 0.427 T-Max (ms): 0 (500)
dmax (%): 0.624 (4.000) Hi dmax (%): -0.729 (4.000)
dc (%): -0.621 (3.300) Hi dc (%): 0.738 (3.300)
Pst-1: 0.690 (1.000)

PIt : 0.302 (0.650)

Pst Spectrum
| . |

Pst Reading

=
=
-
o
o
o=
—
[ =

|
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Phase B

Vrms (Volts): 230.50 Frequency (Hz): 50.00

I_rms (Amps): 0.082 Power (W): -1.3

V-THD (%): 0.146 T-Max (ms): 0 (500)

dmax (%): -0.340 (4.000) Hi dmax (%): -0.433 (4.000)
dc (%): 0.326 (3.300) Hi dc (%): -0.424 (3.300)
Pst-1: 0.362 (1.000)

Pit : 0.159 (0.650)

Pst Spectrum
| g |

Pst Reading

P ~

Plt Reading
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Phase C

Vrms (Volts): 229.35 Frequency (Hz): 50.00

I_rms (Amps): 0.069 Power (W): 0.8

V-THD (%): 0.157 T-Max (ms): 0 (500)
dmax (%): 0.000 (4.000) Hi dmax (%): 0.000 (4.000)
dc (%): 0.000 (3.300) Hi dc (%): 0.000 (3.300)
Pst-1: 0.128 (1.000)

Pit : 0.056 (0.650)

Pst Spectrum
| g |

Pst Reading

P ~

Plt Reading
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17. The 24 x dmax report

Test File: F-20190916_ 973

EUT: HFC-III

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

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

Test Result: PASS

Test Date: 9/16/2019

Start Time: 12:56:36

Test Duration (min): 10

Source Qualification: Compliance with IEC61000-3-3

Customer: CNS Inc

Test By: Mathieu

Comments: 24 x dmax test

Vrms (Volts): 229.85 Frequency (Hz): 50.00
|_rms (Amps): 6.155 Power (W): 2490.7
V-THD (%): 0.298 T-Max (ms): 0 (500)
dmax (%): -0.969 (6.000) Hi dmax (%): -1.043 (6.000)
dc (%): -0.975 (3.300) Hi dc (%): 1.068 (3.300)
Average of 22 dmax : 0.966

Lowest of dmax : 0.878

Highest of dmax : 1.040

Test Number: 24 dmax readings:

1 0.968

2 0.965

3 0.883

4 1.037

5 1.029

6 0.882

7 0.958

8 0.958

9 0.953

10 0.878 Disregarded lowest dmax

11 0.951

12 0.966

13 0.958

14 0.961

15 0.961

16 0.888

17 0.959

18 0.962

19 1.037

20 0.961

21 1.038

22 0.957

23 1.040 Disregarded highest dmax

24 1.029
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18. The Inrush < 20 A-rms and Ripple Test

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

T Generally, this test requires just a couple minutes. The user selects the test time
u (2 minutes in this example) . The tests starts, and the system does a 10 second

IEC 6100033 Ed. 3.1 2017 pre-test. As soon as the pretest is complete, the user must turn on the EUT, so
that the inrush current can be measured.

@ All parameters ) o )
After 20 seconds, the system will evaluate the current variation (ripple test) to

@ Pst_dc . dmax - Tmax 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 Arms
® dc - dmax - Tmax 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
O Inrush < 20A & Ripple test 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.
@ 24 x dmax
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
O Standard 4% dmax limit duration, this method still has advantages over a lengthy (up to 2 hours)
complete Flicker test.

Dmax Limits

@ 6% dmax limit

Below is the test report for a unit that “Passes” the simplified test, and the
@ 7% dmax limit next page shows a report for a unit that fails the test

y: [N Test Time (Min) :
Note: Generally, the <20 Amp and ripple of < 1.5 Amp does not apply to
IEC 61000-3-11, as the current will often exceed 20 A — rms.

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) |_rms-peak (A): 8.447 (20.0A)
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19. 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:

EUT:

Test Standard:
Test Class:

Test Result:

Test Date:

Start Time:

Stop Time:

Test Duration (min):

Source Qualification:

Customer:
Test By:
Comments:

Phase A

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

F-20200509_ 1822
INRUSH & Ripple

Test per IEC 61000-3-3 Ed. 3.1 2017
Flicker Test, Inrush < 20A & Ripple test (Calc. By Current Method)

EUT fails simplified inrush-ripple current test

5/2/2020
2:21:15
2:23:27
2

Compliance with IEC61000-3-3

CNS Inc.
CNS
Inrush & Ripple test

229.83
5.696
0.255
0.553 (4.000)
2.81 (1.5A)

Frequency (Hz):

Power (W):
T-Max (ms):

Hi dmax (%):
I_rms-peak (A):

50.00
1263.5
0 (500)
-1.093 (4.000)
5.70 (20.0A)
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20. 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-3-75 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. Hard disks are 1 Tera-Byte or 2 TB, or even 4 TB nowadays, i.e. can store at least 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-3-75 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.

[ " = | RawData - a X
“ Home Share View (7]
Y ot i I New iteim 3 Open - [H setect an 1 1
] ) 4 H | TPEenT | AT Figure 39 The Raw Data directory
- . 7 Easy access ~ - Edit Select nane
Pin‘to Quick Copy Paste Mo Delete Rename = New Properties i
access | ot | o o - folder - i History | mic Inwert selection
Clipboard Organize New Open Select
« “ 4 || » ThisPC > Windows(C:) > CNS » HFa75 > RawData » v © | Search RewData r
HFal6 A Mame . Pt oo Type Size A
v Derno Files AN File folder
2RTF B HFa75-Flk-3p-20200518_008.asc
Configurations 7| HFa75-Flk-3p-20200518_009.a5
- 5] HFa73-Flk-3p-20200518_012.a5¢
| Flk-3p-
FFTData =] HFa75-Flk-3p-20200318_015.asc
5 HFaT3-Flk-3p-20210429_337.asc
Kevin - _
ki [F] HFa73-Flk-3p-20210429_338.a5¢
[F] HFa75-Flk-3p-20210428_341.asc
RawData [E] HFa75-Flk-3p-20210429_342.a5c
RTF 2] HFa75-Flk-3p-20210429 343.asc
Test Reports 5| HFa75-Flk-3p-20210429_344.a5c
h 5 HFa75-Flk-3p-20210429_347.a5c
= -Fik-3p-
ZippedDate v B HRaTs-Flke3p-2010029 300,50 .
1 [ [ = | ZippedData - o x
“ Home Share View (7]
N T3y New item = 3 Open - [ selectan
C N/ 5] Ope! HH setect a
; : V|
. # | Easy access = — Edit Select none
S| A £ |
PintoQuick Copy Paste Mo Delete Rename  New Propettis o =rr Fi 40 The Zii d Dat d t
- S g (e igure e Ziiped Data director
Clipboard Organize New Open Select g p y
« « 4 | |s ThisPC » Windows(C) > CNS » HFs75 > ZippedData »
HFal6 ® Name "
¥ I HEa Demo Files
2RTF

Configurations
&n

FFTDate

Kevin

OEM

RawData

RTF

Test Reports
h

ZippedData

13 items

¥ HFa16-Harm-3p-20190223_904.2ip
¥ HFa75-Flk-3p-20190228 093 2ip

% HFa75-Harm-3p-20190814 071 zip
% HFa75-Harm-3p-20190814_072ip
¥ HFa75-Harm-3p-20190814 075.2ip
% HFa75-Harm-3p-20100214 079.zip
% HFa75-Harm-3p-20190814_080zip
£ HFa75-Harm-3p-20190814_082.2ip
?| HFa75-Harm-3p-20190822 031.2ip
& HFa75-Harm-3p-20190828_092.zip
% HFa75-Harm-3p-20190828_0342ip

>
EL

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 39 & 40)
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# Harmonics & Flicker Analyzer (Up to 75 Armp) - v1.0.1.0

File | Options

Mew Test

cditiine | Flicker Test | Report Generation ' Eigure 41 .Selecting to replay a
file, and either select a Zipped

or an ASCII file type.

= OoNAaitic = (]
6T 00 i 0 20
0.00
@ b D b d D auiD 33 ~r
h 0 d ouiD 66 e
3

The replay mode is very powerfull, as it allows the user to look at unfiltered data for any 200 ms measurement window.

Note that the user can step one 200 ms window forward or back, or ten windows.

i#® Open X
« _— » ThisPC » Windows(C:) » CNS » HFa75 » RawData » v|®| | SesrchRawData P
Organize » MNew folder f== w | o
HFa75 A Name Date modified Type Size fal ThIS anaWSIS Capablllty IS
2HIE Demo Files Filefolder also beneficial when looking
Configurations [El HFa75-Flk-3p-20200518_008.asc ASC File : :
en S HFa75-Flk-3p-20200518_00%.asc ASC File at tranSIent behaVIor
FETData 5} HFa75-Flk-3p-20200518_012.35¢ ASC File occurring durlng a Flicker
g [5] HFa75-Flk-3p-20200518_015.as¢ ASC File test.
- [E] HFa75-Flk-3p-20210429_337.asc ASC File
- 5] HFa75-Flk-3p-20210429 338.as¢ ASC File
at: B
waed [5) HFa75-Flk-3p-20210429_341,35¢ ASC File
Bema Files 5} HEa75-Flle-3p-20210429_342.35¢ ASC File
RTF [E| HFa75-Flk-3p-20210429_343.a5c ASC File
Test Reports S HFa753-Flk-3p-20210429_344.asc ASC File
= [5) HFa75-Flk-3p-20210429_347.as¢ 0 ASC File
ZippedData . B HFa75-Fllc3p-20210420 380,55 4/29/2021 413PM  ASC File y

=

File name: " | ASCII File (*.Asc) v
Zipped File (*.zip)
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i Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.0.0.34 - m| X Figure 42 100 ha/f CyCIeS dISpIay

File  Options

System Setup |~ Test Conditions Harmonic Test Flicker Test

The instant during a Flicker test when a resistive load
Harm.| % Of Result

H ““ ”
No.'| V:Fund is turned “on
100 half cycles RMS value 8. S.Voltage | 226.43 nmu_ouu dmax
i

0.026
la@maE*| 0305 dc (%)

el o 205 ]
o Hi-dmax 1 (Peak)
e EX
| 0.019 T-max- lIl V.THD
0.005

0.005

($w) Jussngy

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

Voltage {Volts)

sdury) juedin;

1200 1500

Running testwindow #351  (All Parameters) Measured value is used... I m m

Figure 43 180 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.

Voltage (dc-dmax)
{sw) Juesing

| # Harmonics & Flicker Analyzer (Up to 16 Amp) - ¥1.0.0.34 = O 1%
File  Options
System Setup Test Conditions. Harmonic Test = Flicker Test

Harm. Fal
o M s
9.669 |16

2 | 030
3 | 0366

4 |0305

5 023

6 | 0467 | 0.
i T :(],1.().2
8 |ooss o 15 = Figure 44 Short glitch
9§ | o | Harmonic #
| 10 | 0.063 |

1 e 6 The instant where a brief glitch in the EUT
12 | 0.093

15 |o0m7 | current occurs (bottom graph — zoomed).
14 | 0073
15 | 0053 2

16 | 0.028 =

17 | 0015 "%?

18 | 0.028 =
19 | 0.044

Z.ﬂ | 0.053 | 3300 3600 3900 4200 4500

<

4 14 > >

|
Running test window #55 (Class A Test) m m
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21. Some advanced user defined options

Selecting the IEC 61000-3-11/12 standards revisions for testing
There are some applications where the user may want to test to IEC 61000-3-12 Edition 1, instead of the presently valid

edition 2.0 of the standard.

Edition 2 has a more elaborate set of test conditions, but all measurements and limits are the same, and follow IEC
61000-3-3.

# Harmonics & Flicker Analyzer (Up to 75 Amp) - v1.0.1.0

File | Options
Syst | Test Standard r | IEC51000-3-12 Ed. 2.0 = ‘
Language 4 IECE1000-3-12 Ed. 1.0

Sound Wave IEC61000-3-11 Ed. 2.0
Test Progress IEC61000-3-11 Ed. 1.0
Remote Interface

IEC 61000-3-12 Ed. 2.0 2011 IEC 61000-3-11 Ed. 2.0 2017
re A in.
% m o n O Al parameters

O Table 2: Connection for sinale phase. non-balanced three phase eauioment

O Flicker (FN | IFC 81000-3.11)

@ Tabie 3: Connection for balanced three phase eauipment ® Pst-dc-dmax - Tmax

B 5th Harmonic Phase Anale meets Table 4 criteria ® dc-dmax - Tmax

M 5th Harmonic Phase Anale meets Table 5 criteria

JIS-C 61000-3-12 : 2019
W iref m Amp B comnare to measured Lref

O Table 2: Connection for single phase, non-balanced three phase equipment
@ Table 3: Connection for balanced three phase equipment

B 5th Harmonic Phase Angle meets Table 4 criteria

l 5th Harmonic Phase Angle meets Table 5 criteria

Test Volt {V) ; TestFreqiz): [ELN0Y TestTime (vin): [JEXJ) Temp {°C) : Hum. (% RH) :

R D

Running test window #180  (All Parameters)

Figure 45 test settings for the various IEC 61000-3-11/12 editions
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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-3-75\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.

| | CACNS\HFa\Test Reports\RTF\Ternplates\ReportT = @ | | Search... O~| M i @ Figure 46 The repon‘ header template file
. & CACNS\HFa\Test Reports\R.. # ||

<?xml version="1.0" encoding="UTF-8" standalone="true"?>
- <HFa=
- <ReportTemplate>
<ReportOem>CNS, Inc.</ReportCem>
<ReportOemCr>@ CNS, Inc.</ReportOemCr>
<HarmTestStandard>IEC 61000-3-2 Ed. 5.0 — 2018 </HarmTestStandard>
< FlkTestStandard>IEC 61000-3-3 Ed. 3.1 2017 </FlkTestStandard>
«<JiscHarmTestStandard=11IS-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 to generate this

-

W Hronics B Hicks Andliser S FLD0 7 manual) and replay those files. These can be either “asc” files or
“zip” files.
File | Options
Mew Test

nditions ‘ Harmo

| Replay Test I

Selecting the sound file to play for PASS and FAIL conditions

The system has a couple default sound
i i T T files that it will play when a test is finished.
oo T S The user can change those files to play a

File | Options specific tune.
Language 3 ) ] | |

Syste|
| Sound Wave K |
Test Progress

Remote Interface

@ FHlicker IEC 6100032
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Configuring the power source connection

"
¥ Harmonics & Flicker Analyzer - v1.0.0.7

. . The user can select “Autoconnect”
File | Options ) .
which means that the software will
Syste Laligtnge " | Harmonic Test | FlickerTest | Re “look” for the same PC interface that
Sound Wave 4 was defined earlier.

Test Progress Test Condition Se

@ Hicker IEC o1000-3-2

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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Figure 47 The HFA-3-36 — 19” form factor with
built-in Reference impedance

For assistance with the installation or operation of the HFa-3-75, you can contact ATEC at

+1-800-404-2832, or e-mail to atecorp@atecorp.com
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22. Specifications for HFa-3-75 & HFa-3-36

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 optionally 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 HFa-3-7575.

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; 0.5° + 0.2° per 100 Hz

EUT interface Standard version IEC plug for HFA-3-75-3S, Schuko and universal plug for HFA-3-75-3-19, plug-sleeve up to 40 A-rms
or optional 75 A-rms for HFa-3-7575. 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
Upgraded 19” rack version;16” x 3.5” x 22" (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 (HFa-3-36)
19” Rack with HFa-3-75 and Z-ref and Z-test , 40” high, weight 155 Lb. (70 Kg)

Input power; 100 — 240 Vac 50/60 Hz, max 100 Watt (120 Watt for models with built-in Reference Impedance)

PC interface; USB-2 or USB-3 compatible port, suitable for Windows-7-8-10.

Software:

Fully compliant with latest editions of 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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23. Typical hardware connections (2) Pacific Power®

Input power to source
208 VL-Lor400 VL-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 to the - e or GPIB
HFa-3-75-16 input. This can be Single o Conect source output
phase (Line-neutral and GND) or 3 B to HFa-1/3-16 rear input

phase for the HFa-3-75-3-16/40/75
(single phase shown)

Plug the equipment under test into the front
outlet socket

Connect the USB connector of
the HFa-3-75 to the laptop or PC USB port.

TR EETeT loEae

Connect the PC or laptop to the Plug in USB to
Power source via RS$232 (COM port) laptop or PC
GPIB, or USB depending on power

Source type.

P — T K0
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24. Typical hardware connections (3) Ametek®/ Teseq®

Provide input power to the power
phase 208 V L-l in the US, and 380 —
European and other international

Connect the source output voltage
Neutral-GND) to the CCN1000 (or

or the HFa-3-75 input terminals in the
the chassis.

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

Plug the equipment under test into the
USB outlet socket (CCN1000 or PACS
upgraded to HFa-3-75 — USB ifc.

Connect the HFa-3-75 - USB to the

or PC USB port. If power source control
desired, connect the PC or laptop to the
source.

Manual version 1.2 - 2021

Input power to source
208 VL-Lor400VL-L

source, usually 3
440 V L-L in many
markets.

(Line-
PACS)
back of
Connect
source output
to and
16 and
CCN1000/ PACS
input terminal block
in the back
front
Plug in USB to laptop or PC
18 Harmonics & Flicker Analyzer (Up to 16 Amp) - v1.00.54 - o ®
syt ey \::mm, [“r‘“\ e | laptop
T“:Lm(;;g) " [ cuen " ‘ iS
S power
73 w07 02 D 1und) [ 0.423 |
: s s 5034‘ 1(Peak)

1 00370]0.0333

Connect from COM port
to NSG100-7 or 5001iX
or use USB-to-RS232
cable if PC or laptop
does not have COM port

13 |0.0305|0.0282
14 |0.0003[0.0244| 1.4
15 0.0510|0.0244

17 |0.0221]0.0215
18 |0.0004|0.0103] 21

19 0022000193 1133 [l
2 174] 15
<

e 4 > »i

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