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IEC Compliance Test Systems

Complete test solution for Harmonics and
Flicker testing of high power AC products.




MXCTS System - Flexible, Unique and Cost-Effective...

A growing number of electronic products manufactured
today have to meet international regulatory requirements
for emissions and immunity. This is particularly true for
products sold in the European community as well as a
growing list of countries in the Far East. The California
Instruments MXCTS System provides a cost-effective test
solution aimed at verifying higher power product compli-
ance to a number of AC and DC related harmonized test
standards.

The MXCTS system offers many of the same features
and capabilities of the California Instruments CTS Series
product line already in use at many EMC labs around the
world.

Compliance Testing to:
EN/IEC 61000-3-12 (-CTSH, -CTSHL)
Harmonics, < 75 Arms/phase
EN/IEC 61000-3-11 (-CTSH, -CTSHL)
Flicker Measurement, < 75 Arms/phase
EN /IEC 61000-3-2 (-CTSL, -CTSHL)
Harmonics - Including Am 14, < 16 Arms/Phase
EN/IEC 61000-3-3 (-CTSL, -CTSHL)
Flicker Measurement, < 16 Arms/phase
EN /IEC 61000-4-13 (option)
Harmonics & Interharmonics Immunity (option)
EN/IEC 61000-4-14
AC Voltage Fluctuations
EN/IEC 61000-4-17
DC Ripple

EN/IEC 61000-4-28
Frequency Variations

Pre-compliance Testing to:

EN/IEC 61000-4-11 (option)
AC Voltage Dips and Variations (option)

EN/IEC 61000-4-27
Three phase AC Voltage Unbalance

EN /IEC 61000-4-29
DC Voltage Dips and Interruptions

NPL Certified Compliance

The MXCTS System is based on the same tech-
nology deployed in the California Instruments CTS
series products. The CTS series has been certi-
fied by the National Physics Laboratory (NPL) in
the United Kingdom for full compliance with the
IEC Harmonics and Flicker standards. The NPL
is an independent test laboratory and a recognized
authority on AC calibration.

Unique Features and Benefits

The MXCTS System provides the following unique
benefits:

Direct PC bus access data acquisition sys-
tem provides the required sampling rate and
resolution to meet IEC 61000-4-7 measure-
ment requirements and supports high speed
data transfers, unlike competing IEC test sys-
tems which provide only limited throughput
using IEEE-488.

PC based Harmonic and Flicker test software
provides real-time full color data display up-
dates and continuous PASS/FAIL monitoring.
Automatic calculation of the maximum permis-
sible system impedance Z_, using the Z , and
measured Flicker parameters, as required per
EN/IEC 61000-3-11.

Simple user operation under Windows pro-
vides IEC test setup, data analysis, display
and MS Word test reports.

High resolution, no gap acquisition data stor-
age to ensure that all data can be streamed
to disk (in ASCII format if needed) for later
review and replay of actual test.

Single Step and Fast Forward replay of re-
corded test data.

Cost-Effective and Upgradable

The use of PC based acquisition and processing
of data and test limits provides a cost effective
platform that can grow with your needs and en-
sures that more processing power will be avail-
able in the future without costly hardware up-
grades.

The MX Series AC power source required for the
MXCTS system provides a wealth of features and
capabilities for other AC and DC power applica-
tions as well, further enhancing your return on in-
vestment.



MXCTS System - Modular System Components

Power Source

The MXCTS Sys-
tem was de-
signed to be used
in conjunction
with the MX45-
3Pi AC and DC
power source.
The MX45-3Pi
provides up to 65
ARMS per phase
for high power
harmonics and
Flicker testing.

All MX45-3Pi Se-

ries AC sources

offer arbitrary
waveform generation, precision measurements,
and waveform analysis capabilities. Refer to the
MX Series data sheet for detailed information on
the MX Series’ capabilities and features.

The MX45-3Pi not only supports high power har-
monics and flicker emissions test but can also be
used for a range of IEC 61000-4 AC immunity stan-
dards (certain options may be required, see or-
dering information for details).

MX45-3Pi

Direct PC Data Acquisition

A high speed digital signal processor based data
acquisition system is used to implement the re-
quired IEC compliance measurement system. Di-
rect access to the PC bus ensures a much higher
data throughput capability than typically found in
single box IEC test systems that use the IEEE-
488 instrumentation bus to communicate with the
PC.

This architecture offers several advantages, not
the least of which is the ability to support future
versions of test standards by merely installing new
PC software. This greatly reduces the risk of prod-
uct obsolescence as test standards evolve. Fur-
thermore, since the data is streamed to hard disk
in real-time, a complete data record is created each
time, which may be used for audit purposes, fur-
ther analysis or to prove compliance to the test
standard.

A special signal conditioning and isolation unit
(PACS-3-75) is used to provide quick and easy
connection between the AC source output and the
Equipment Under Test. This unit provides the re-
quired isolation, signal conditioning and anti-alias
filtering for the measurement system. The equip-
ment under test is wired to a rear panel mounted
terminal block.

Harmonics Analyzer

A key part of the MXCTS system is the IEC compliant power ana-
lyzer which provides detailed information on both voltage and cur-
rent. Measurements of both harmonics and interharmonics are made
in real-time with no measurement gaps to fully conform to the latest
revision of the IEC 61000-4-7 test standard. AC source voltage and
EUT power are monitored continuously during the entire test. Volt-
age distortion and current harmonic data is checked against IEC
class limits for pass or fail detection. Comprehensive test reports
can be generated easily.

Test limits are retained in a password protected database and can
be updated if needed in the future without the need to change soft-
ware. Other software changes as a result of changing IEC harmon-
ics standards can be accomplished by simply installing new PC soft-
ware. No harmonics testing software resides in system firmware which
would require more costly field upgrades.

Flicker Reference Impedances

An |[EC 868 compliant Flicker meter is an integral part of the -CTSMH
system. The required reference impedance is implemented using a
lumped impedance capable of handling 75 A RMS per phase. Due to
the high amount of dissipation that occurs at these power levels, the
OMNI-3-75 is housed in a 43" cabinet. This same cabinet is used to
mount the PACS-3-75 unit. The lumped impedance is designed for
testing to the IEC 61000-3-11 Flicker standard.

For IEC 61000-3-3 low power Flicker testing (< 16 ARMS), the OMNI-
3-37MX is used instead mounted in a similar 43” cabinet.(-CTSL
system).

A combination of both is available on
the -CTSMXHL system. In this case,
only one lumped impedance is in the
circuit at any one time and a quick con-
nect scheme is used to allow switch-
ing between the two lumped imped-
ances (OMNI-3-37MX for -3-3 and - =
OMNI-3-75 for -3-11). :

%% Calitornia Instruments




MXCTS System - EN / IEC 61000-3-12 and -3-2 Harmonics Test

The MXCTSH system offers full
compliance harmonics testing per
EN/IEC 61000-3-12 and can also
be used to perform EN/IEC 61000-
3-2 (additional CTSMXL software
required or MXCTSHL system).

The MXCTS system supports sev-
eral new capabilities that are re-
quired to meet the first IEC 61000-
3-12 harmonics standard revision.
This includes measurement of both
harmonics and interharmonics and
Partial Weighted Harmonics Distor-
tion (PWHD) evaluation per the lat-
est IEC 61000-4-7 standard (Gen-
eral guide on harmonics and
interharmonics measurements and
instrumentation, for power supply
systems and equipment connected
thereto).

Despite these advanced capabili-
ties, the MXCTS system is easy to
use.

Harmonics Test Report in MS Word

CTS - [Test Set up Screen] =&
File Edt “iew Options Test Help
~Test Category ~Frequency
Inter. Harm. & F0m Ok
i+ Transitory Harmonics v = 2
" Flicker £ 60 Hz Cancel
~Test Class ~Voltage Restore
+ Class A
® TS Additional Setup
" Class B
 ClassC [ Rated I{fund) & 230 Volts
Hel|
I fund. [1300 | Amp  PF[0.00 o Other [0 Volts a

" Class D [ Rated Power
Power |S00 Watts

~ Test Limit

~Load

IEC Standards

£ European Limit
% Single Phase

ENG1000-3-12 [2001) :
" Thiee Phase Wye

£~ Japanese Limit

~Default User Input

Test Margin (%5): 100

Test Duration (min): |2.5

EUT: IEquipmenl under test

Tested by: ITesled by

Comment: [Comment

Customer: |Customer information

Status 2R 7

MXCTS System GUI Setup Window

Test Selections

At the onset of a harmonics test, the operator is able to select from a num-
ber of options using the setup screen shown here. Data is acquired in 10
cycles per window for 50 Hz EUT’s and 12 cycles per window for 60 Hz
EUT’s. (200 msec time windows).

The operator can select nominal voltage and frequency for the EUT, all
from the same setup screen. If needed, the Japanese evaluation method
may be selected in lieu of the more common European standard. Settings
can be saved to disk for later recall and are also retained with the data
records of any test run.

Simple User Interface

All IEC Harmonics tests can be accessed from a single control and data
display window on the PC. Simple on screen buttons control test setup and
execution. During the test run, voltage and current time domain waveform
displays are updated in real time. The left part of the display shows alll
power analyzer parameters for the EUT suchas V., |, lriono loeac: REQ
Power, Apparent Power and Power Factor. The current harmonics window
displays instantaneous current harmonics and a line marking the appli-
cable test limits. During the entire test run, a clear PASS or FAIL indication
is provided. Voltage distortion of the AC source is monitored during the
entire test. Information about the operator and the unit under test can be
entered. A general user comment field is provided to enter any relevant
data concerning the test.



MXCTS System - EN / IEC 61000-3-12 and -3-2 Harmonics Test

Simple buttons start
and stop automated
test.

Key EUT electrical pa-
rameters are updated
continuously.

User selectable test
limit margin.

Test start time and test
progress are clearly in-
dicated.

Clearly marked Pass
(Green) or Fail (Red) in-
dication is active during
the entire test run. AC
Source distortion is
also monitored at all
times.

Graphs and reports
provide complete test
data documentation.

CTS 3.0 - [Perform a Mew Test -- Harmonics Test [Included Inter-Harmonics]]

s
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Legend I
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IEC Harmonics Test Window

Available Data Displays

The following graphics displays are provided in Harmonics
mode:

Voltage and Current time domain

Current Harmonics and IEC limits graph

Source voltage distortion and IEC limit

AC Source Voltage Harmonics and IEC

limits graph

Numeric display of F, V,

I PF, W, VA

RMS’ 'RMS’ "FUND’

PEAK’

Test Reports & Data Records

A complete IEC harmonics test report, which includes all
test results for the EUT, can be printed at the end of the test
in MS Word format. This report includes voltage and cur-
rent waveform graphs, current harmonic tables and class
limits. A sample report is shown on the opposite page.

All graphs are included in the test report or can be copied to
the Windows® Clipboard for inclusion in custom reports. In
addition to these harmonics test reports, the MXCTS sys-
tem also delivers comprehensive test data records - includ-
ing voltage and current timing waveform data - on disk for

use in detailed reporting or further data analysis applica-
tions. Data is stored in both compact binary and ASCII for-
mat files. The latter format can be loaded directly in popular
spreadsheet programs. A test file replay mode is supported
by the MXCTS system software that allows frame by frame
playback of test data files for detailed analysis of EUT be-
havior. This replay capability also allows the MXCTS owner
to submit test data to California Instruments for review so
he can benefit from the experience of our technical staff
when interpreting test results.

Legend
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MXCTS System - EN / IEC 61000-3-11 and -3-3 Flicker Test

The MXCTSH system offers full
compliance Flicker testing in accor-
dance with the new EN/IEC 61000-
3-11 Flicker standard. The
MXCTSL system includes software
and an OMNI-3-37MX for EN/IEC
61000-3-3 Flicker testing. For both,
the MXCTSHL system combines
both capabilities into one system.

Included in the CTSMX software
supplied with the MXCTS system
is measurement of EUT inrush cur-
rent, semi-automatic data acquisi-
tion and average calculation for 24
eachd _ tests and the new limit of
3.3 % for d and d_parameters.

The MXCTS system is one of the
few Flicker test systems that pro-
vides real-time Flicker results while
the Flicker testis in progress, elimi-
nating the need to wait for the end
of a two hour test run only to find
out an EUT failed.

Flicker Test Summary {Raplay}

|
|

opoooDos s
RoraOuBCS

Flicker Test Report in MS Word

CTS - [Test Set up Screen] =&
File Edt “iew Options Test Help
Test Category ~Frequency
OK
€ Transitory Harmonics Intel.'_Halm. 50 Hz
" Flicker 60 Hz Cancel
~ Test Parameters ~¥Yoltage Restore
Al b
parameters 120 Volts Additional Setup
¢~ de, dt, dmax, and Pst Dmas (%) & T
" de. dt, and dmax only |7 % j' Help
¢ Other |23 Volts

" InRush Cunent & Dmax Test

24 x Dmax Test;

~Test Limit

~Load

" European Limit
% Single Phase
" Japanese Limit

7 Thiee Phase Wye

~Default User Input

Test Margin (%5): 100
Test Duration (min): |10

EUT: IEquipmenl under test

Tested by: ITesled by

Comment: ICommenl

Customer: ICustomer information

Test aborted.

[ seam [ 1G16AM | 7

MXCTS System GUI Setup Window

Test Selection

Flicker tests can be run at either 230 V, 115 V L-N or a user specified
nominal EUT voltage and at 50 or 60 Hz. While no official standard for
60 Hz flicker exists to date, the CTS system applies an equivalent algo-
rithm based on standards work presently underway for 60 Hz flicker evalu-
ation.

With the release of the IEC 61000-3-11 flicker standard, the operator has a
number of options for different types of EUT’s. This is particularly true for
the evaluation ofd__ . These new choices are fully supported by the MXCTS
system.

EN/IEC 61000-3-11 not only uses a different test impedance (see below)
but also requires the calculation of Z_ _in the event that the unit under test
cannot meet the Flicker parameters limits with this lower test impedance.
This Zsys must then be specified by the manufacturer, so that the user
knows under which conditions the product can be used. The MXCTS cal-
culates this Z_ _and thus automates this important requirement - providing
valuable time savings to the user.

Test times for flicker generally extend up to two hours depending on the
type of EUT. The MXCTS flicker mode can be run unattended. A large
PASS or FAIL marquee can be set to appear on the PC screen at the end
of the test which can be seen across the room. This means operator time
can be used elsewhere more productively while the flicker test is in progress.

Reference Impedance

The required flicker reference impedance is automatically engaged when
a flicker test is executed. A lumped impedance (OMNI-3-75) is used to
provide the recommended reference impedance for IEC 61000-3-11 flicker
testing. The OMNI-3-75 is contained in a 43” instrument cabinet and can
be located next to the MX45-3Pi AC source cabinet.

For IEC 61000-3-3 flicker testing of low power EUT’s, the OMNI-3-37MX
can be added. This also requires the optional CTSMXL software.



MXCTS System - EN / IEC 61000-3-11 and -3-3 Flicker Test

CTS [Perform a New Flicker Test —- 24 Dmax Test] |_[Of x|
s =l
: Stop Report Fower, ITwn-c_che waveforms j LLegend
Start and Stop ElleeI’ mcla,iforrltia | Select test parameters
tests with the click of 00 and data display op-
a button. uments 200

—Data for this window

I Frequency (Hz) H:!:I:.
-100

I\I.’—RMS !VD"I dmax E%'
I d r/l 1 P -
C (% nstant Pst -300

100

Start time, current
time and stop time
monitoring.

Yoltage (Volts)

tions.

IEC Test limits can be
changed for pre-compli-
ance applications.

Pst I Pt 0
0,000 0,000
| Hi dt !%I Hi dmax I%I

Highest values found 230.25

during test are con- m is S 23000
tinuously shown and T T ——
updated. 0.000 r
5 22950
o
[Testresu I = 27925
Clear Pass (Green) or Start time 10:20:29 AM
: R 10
Fail (Red) indication Progress 4.32 % complete
leaves no doubt about
the test result. |i

IHMS Voltage of this window j

Real time display of d,,
d.and V,

rms.

Continuous readouts of
Ve _dmax, d. Plt and Pst
provide test progress

30 40 50 BO 70 B0 90 100
feedback.

Half cvcle #

Equipment Under Test

User selectable test

time.

Test Margin (%):[100  Test Duration (<1440 min): [10 EUTE quipment under test Tested by: [Tested by description and operator
Comment:[Comment C <[ informali ID are added to all test
| Test started-Cunrent window H24 | B24m [10:21AM | 4 reports_

IEC Flicker Test Window

Simple User Interface

The Flicker and harmonics test modes use similar , easy to
use interfaces. Setup is minimal and test runs can be started
quickly. During the test run, graphical displays of V., d
and d, as a function of time are updated continuously. The
bottom part of the display shows Flicker test related pa-
rameters for the EUT such as V., d__, d and d. At the
end of the test sequence, short term (P_) and long term
Flicker (P,) are calculated and a clear PASS or FAIL indi-

cation is provided.

Available Data Displays

The following graphics displays are provided in the IEC
61000-3-11 test program:

Chart of d_and d, versus time
Chart of V, . versus time

Color PASS/FAIL indicator

RMS’ d dc’ P
Numeric display of maximumd , d

Numeric display of V and P,

d,P_ andP,

max’ st?

max’

Test Reports and Data Logging

A Flicker test report can be printed at the end of the test in
MS Word format. This report includes all flicker test results
for the EUT. Inrush currentand d __ _measurement resullts if
selected are included in the report. A sample report is shown
on the opposite page.

The MXCTS system also records comprehensive test data
records on disk for use in detailed reporting or further data
analysis applications. Flicker data is stored in both com-
pact binary and ASCII format files. The latter format can be
loaded directly in popular spreadsheet programs. A test file
replay mode is supported by the MXCTS system software
that allows frame by frame playback of test data files for
detailed analysis of EUT behavior. This replay capability
also allows the MXCTS owner to submit test data to Califor-
nia Instruments for review so he can benefit from the expe-
rience of our technical staff when interpreting test results.

Instant pst j

Legend |

Instant Pst

11:01:38 11:01:45 11:01:58 11:02:08

il L]

11:02:18 11:02:25

Real-time display of instantaneous Pst



MXCTS System - EN / IEC 61000-4 Immunity Test

The MXCTS system extends its
usefulness by offering a wide
range of Immunity tests in addi-
tion to Harmonics and Flicker
emission tests. These AC and
DC immunity tests are controlled
from the PC using the included
MXGUI source control software.

Pass or Fail results are deter-
mined by the operator based on
an evaluation of the condition of
the equipment under test at the
end of the test run. Operator ob-
servations made during the test
and settings used are included
in the MS Word format test re-
port.

Test parameters for most EN/
IEC 61000-4 tests are set by
product committees for various
product categories. The MXGUI
software allows test parameters
for any number of EUT’s to be
saved to disk. This makes it easy
to create a library of commonly
used IEC test setups for quick
recall.

In addition to the IEC immunity
tests, avionics power test stan-
dards Mil-Std-704 and RTCA
DO-160 are available as op-
tions.

EN/IEC 61000-4-11p'

The Voltage Dips and Interruptions
tests are included in the AC source
control program supplied with the
MXCTS system. The operator is pre-
sented with a simple screen that shows
the type of test that will be run and the
test duration. The operator can enter
the desired nominal test voltage and
frequency.

Clearly labeled buttons are provided for
Test Run and Test Abort. Test param-
eters can be changed by the user if
needed to accommodate different test
levels called out by product standard
committees. Due to voltage rise and fall
time limitations of the MX AC source,
this test is offered for pre-compliance
testing only.

Fie Edt Fun Help

TR e

Star Phase: _
roa & Dips and Interruptions~ J09m =

g 8 € altage Variations

BUSY
s

& i“ IV Include Peak Currenttest [66.400 A ‘

¥ Use only EOS option levels

Erintiteport | Output OH

Dip to % Unom Cycles Slart Phase Repeat | Gap(s) | Delay () | &
{mmf

10

05 a0.00
05 270.00

1
1
1
1
1
1
1
1
1

B |m |"‘ |mHB |"" |'\J |)
SE S N

= =

[ User Data:
Testedby:  [rest department B

LaserJet Printer xL-3400

EN/IEC 61000-4-132

The MX Series AC/DC Source can be
equipped with the -413 option to pro-
vide full support for EN/IEC 61000-4-
13 harmonics and Interharmonics test-
ing. Anindependent, digitally controlled
sweep generator is used to superim-
pose interharmonics on the AC output.
The AC source’s data acquisition sys-
tem is used to determine EUT reso-
nance points during the frequency
sweep test. Flat top curve and
overswing curve waveforms are gen-
erated using the arbitrary waveform
generation capability of the MX Series
AC/DC source.

At the end of the test run, a detailed
test report can be printed for complete
documentation of test setup and re-
sults.

[l 1EC 1000-4-13 Harmonics and Inter
Fie Edt Aun Help

st | ™
Frame
o ~Fistcun
oweltne: [ ron =
Pirt Report Fausetine: [ o=

Output OH

Commet: |Ger\eric [EC 1000-4-11 Sample Test File

|Executing & of 10 second Gap delay for step 5 [ 0z022000 | 233PM

EN/IEC 61000-4-11 Test Window

1 IEC 61000-4-11 tests are pre-compliance. Requires -411 option.

2 |EC 61000-4-13 test requires -413 option.

3 |IEC 61000-4-27 and -29 tests are pre-compliance.

EN/IEC 61000-4-13 Test Window



MXCTS System - EN / IEC 61000-4 Immunity Test

EN/IEC 61000-4-14

This test applies a series of precisely
timed voltage fluctuations to the equip-
ment under test. The nominal voltage
and frequency of the EUT can be set
by the operator.

Test levels are pre-programmed for
level 1 and level 2 class EUT’s or can
be modified and saved to disk easily if
needed. Changes can be made on
screen using a spreadsheet style data
entry grid and saved to disk. These test
setups can be quickly recalled for ap-
plication to different EUT’s.

EN/IEC 61000-4-17

This test applies a DC ripple level in
percent of DC nominal to the EUT. The
test is done at nominal, high and low
DC voltage levels. The ripple frequency
can be programmed as a multiple of
the AC line frequency. Test parameters
are pre-programmed or can be modi-
fied easily if needed.

The DC voltage applied to the EUT is
acquired by the power source and dis-
played graphically for reference.

EN/IEC 61000-4-27p3

This test applies a series of three phase
voltage and phase angle unbalance
conditions to the EUT. Test levels for
EUT classes 2 and 3 as well as X (user
defined) are provided. Additional test
levels may be entered and saved for
later recall as needed. Output voltage
waveforms for all phases are acquired
and displayed graphically during the
test.

The AC source meets most of the test
generator requirements and supports
pre-compliance testing to this standard.

E2 IEC 61000-4-27 Valtange and Phase Unbalance Immunity Precompliance Test

[_[o]x]

File Measurements Help

T | Test Setup | Test Levels “wavefom Display | Operator Observations |

[l IEC 61000-4-17 DC Ripple Test M= E
Fle Bun Help
Test Setup: | wiawetom Displsy | Dperstor Observations |
St
= - Dulput Select EUT Test Levels Ripple Frequency:—
4 & Cné © 1:2%ofVdepp " ACLine
© 2:5%ofVdepp & 2zACLine
P » o & 3:10% of Ve pp © 3wACLine
iR £ ChnC © 4:15% of Vde pp © BxACLine
clal w75 | %Veopp || C1%[ T | xaC
BUSY
- Test Selection and Nominal settings —————————
' ¥ Nominal¥de= | 480 W upije- [500 He
[ High Range = | 528 V¥
TestTime: [ 10 Min
Output O LoV Range~ | 432 ¥

EUT: [PEX Switch CU-403

User Data
’VTested by [Test department

Comment:  [0iC ripple immurity test un

B IEC 1000-4-14 Yoltage Fluctuations Test [x]
File Edt Bun Help
TestSeti:
Sart
£ " Step for 5 periods at 0° unom [zz00 v BUSY
Stop (% Slesw for 0.25 period 2t 90° Fnom [500 Hz
[¥ Include Source Regulation Check | pass | ,
i = g | Output o
[ [ unemx) | Testievel(%) | LevelRepests | Delay | Repest | =
1 100 12 3 50.0 3]
3
4
5
[
7
]
s -
~User Date
Tested by: |rres‘ department EUT: | aser Jet Printer ¥L-3400
COMMENt:  [oeneric IEC 1000-4-14 test Level 2
[Executing & of 60 second gap delay for step 2 | n2mziz000 | 241 P

EN/IEC 61000-4-14 Test Window

EN /1EC 61000-4-28

This test applies a series of slowly
changing frequency variations to the
EUT. The level and duration of the fre-
guency shift can be set by the opera-
tor or recalled from a file. Test levels 2,
3 and 4, as specified by the IEC stan-
dard, are provided with the program.
The user is capable of specifying a li-
brary of test sequences and test levels
for different product categories. These
test setups can be quickly recalled for
application to the EUT.

IEC 61000-4-28 Frequency Yariations Test

| Courting down second 358 of 600 sec dwel [osmzo0mt | vazam

EN/IEC 61000-4-17 Test Window

EN/IEC 61000-4-29p3

This test is similar to the IEC 61000-4-
11 test but applies to DC powered prod-
ucts. A series of DC voltage dips, in-
terruptions and variations is applied.
Test levels and durations are generally
defined by product category and can
be entered using a spreadsheet data
entry grid and subsequently saved to
disk for later recall. The MX source
meets most of the test generator re-

Stop
Print Repart
I

Output O

User Data:
Testedby:  [Test depatment N
Comment

[Genic [ECE1000-4-27 T oot sequence for class % scpapment

e o a5 G e o e ) [osmamonn | soeam |,

EN/IEC 61000-4-27 Test Window

MIL-STD-704 and DO-160

In addition to the European immunity
test standards, the MXCTS system can
be configured with Mil-Std-704E and
RTCA/DO-160D Avionics power immu-
nity test options. (-704 and -160 respec-
tively). The -160 option includes the
new EUROCAE ED-14D standard
(115 V). These firmware options imple-
ment testing to these standards to fur-
ther enhance the usefulness of the

quirements and supports pre-compli- MXCTS test system.
ance testing to this standard.
E2 IEC 61000-4-29 DC Dips. Intenuptions and Yariations Precompliance Test E® RTCA-DO160
File Edt Run Help
= Test Setup Dips and Interruptians: | veriations | Operetor Olbservations | Sert &
o | Abort ¥ Voltage and Freuency Minimum Cancel
i Dip t0 % Unoim D| Tlme1 Dnnl Repeat 1| Delay (5) - 2 o [V Vokage and Frecuency Maximum
1 imes: hhmm:ss Hel
. 2| [ 3000 1 1 otal 03:50-36 [ “okage Unbalance =F
Prt Pept [ | 0 100m 1 1 rdls: 14:48:27 [¥ Frequency Moduiction [z~ Select Phase:
F © 10000 . h [¥ wwavefarm Distartion FaCc
BUSY 5 70 10.000 1 1 [ “oltage Modulstion 0 - B & A
0 30000 1 1 [ Woltage Surge
7 40 30000 1 1 v Powver Interruption # 4 B
7 = O e — id o =
9 o 100 000 1 1
T = o e : : i | SEECHA IiEElEEr A Output OH
11 70 100 000 1 1| = sz i
u ] Tested by ITes‘l department ELT: IEqu\pmem under test descrigtion
CmmrmEn IRTCA Commercial Awisition Test Standard D0-180 Revision O
User Data;
Tested by [Test department EUT:  [Equipment Linder Test descrintion
Camnent: |5 Vatege bpe sl et Fy et [:0PC 1 DO1BINORM VOLT_FRE@MAK in progress (NNANNNNNNANNRN
[Ruriring step & of Gips sequence. [osezmo | sozam RTCA / DO-160D Test Window

Fle Edt Run Hep
Test Setup
o From [s00 HE
I¥ Include Source Regulation Check | “pass | ’
Print Report | Output OH
Freq.change | Transiion | Hold | LevelRepeats | Delay | Repeat |~
1 4 100 120 1 0.0 3|
[ 2 | -8 100 120 1 B0.0 3
2 |
= |
|5 |
|-£ |
——
2 |
3 -
- User Datar
Tested by: |1551 department EUT: [Equipment Under Test description
Comment: |Genan: [EC 1000-4-28 Fraq Vars Test Leavel 3 428_vars
| Test compieted |osrzziaom | aosem .

EN/IEC 61000-4-28 Test Window

EN/IEC 61000-4-29 Test Window



MXCTS System - Report Generation

MS Word Test Reports o -
Test reports for harmonics, flicker and ' Voltaga Sourcn Verifcation Data

immunity tests are generated using MS
Word format. This widely used report

format can be integrated into more

Califhpia Instrnents 020200
San Diegp, Califormia SO4PM

= = oogz=m

Current Test Result Summary

EUT: Equipment under test Tested by: Tested by
ot st vt oy ek P
elaborate user specific reports cover- i
ing all aspects of compliance testing if " S o
needed. T Hamunic— Clase Foploy)

EUT: Equipment under test
Test category: Class A Sicady Stale (Furopean limits)  Test Margin: 100
Test date: 13100 ‘Starttime: 3:56:41 P End time: 3:67:41 P
Test duration {min: 1 Data file name: H-000004.cts_data

Tested by: Testedby

Test reports contain data on the EUT,
the test lab and operator, all measure-
ment results and a clear pass or fall
indication. Harmonics test reports in-
clude current harmonics and voltage
harmonics data in both bar charts and
tabular formats.

Detailed measurement data is also
available on disk and can be exported
to atab delimited ASCII text format for
use in other application programs such
as MS Excel. This allows further analy-
sis of the acquired data for engineer-
ing troubleshooting purposes of EUT’s
that did not pass.

Note: A copy of MS Word must be in-
stalled on the PC to generate test re-
ports.

Comment: Comment
Customer: Customer information
Test Result: Fail Source qualification: Acceptable

Harmonies and Clace 4 1T ine European Limas

wrent RMS(An os)
o oms ME
SoRmEON
oo

2l

Current (Amps)

Califimia bnstrmmats CTS mten— Pagelaf3

MXCTS Series - PACS-3-75 Specifications

The Power Analyzer and Conditioning System unit provides the required interface between the MX AC source, the
Equipment Under Test and the PC.

Parameters PACS-3-75
Number of phases 3
Channels Voltage and Current 6
Connector Style Rear panel Compression terminal block
Maximum voltage L-N 480 Vac
Maximum current per phase 75 Arms/ph
Input Power Voltage 115/230V +£ 10 %
Current <0.75A

Frequency 50 /60 Hz

Dimensions HxXWxD 5.25"x16.8" x 22"
HxWxD 134 x 427 x 560 mm




MXCTS System - Measurement Specifications'

The following specifications are
valid for the power analyzer por-
tion of the MXCTS system.

PC Based A/D Conversion

The Harmonics Analyzer is imple-
mented using a high performance Digi-
tal Signal Processor based PC plug-in
A/D card. This digitizer connects di-
rectly to the Power Analyzer and Con-
ditioning System (PACS) unit through
a shielded cable. No other connections
between the PACS-3-75 unit and the
PC are required.

The use of a fast multi-channel A/D
card that transfers data to PC memory
using Direct Memory Access (DMA)
enables the MXCTS system to perform
continuous measurements without any
gaps in measured data, an important
requirement for compliance with IEC
61000-4-7 as well as IEC 868.

Signal Conditioning

The Power Analyzer and Conditioning
System (PACS) unit is used to provide
isolation between the PC based acqui-
sition system and the Equipment Un-
der Test (EUT). Precision current
transformers provide accurate current
sensing over three different current
ranges for maximum resolution. The
PC based acquisition system captures
data on all current ranges and auto-
matically selects the appropriate range
to use for further processing. This elimi-
nates the need for range switching as
is commonly done in conventional
power analyzers.

Anti-aliasing filters are provided for all
voltage and current channels to pre-
vent unwanted frequency components
from affecting the measurement re-
sults.

The PACS-3-75 unit provides a con-
venient way for the user to connect the
unit under test. A single signal cable
connects between the PC and the
PACS-3-75 unit and provides all the
analog and digital signals needed to
and from the A/D card.

Measurement Specification Unit
Bandwidth
Anti Aliasing > 60 dB at 5 kHz
Bandpass ripple <2 % up to 2.5 kHz %
Volts
Range (L-N) 0.001 - 312.00 Ve
Max. input 1000 Vpeak
Max. crest factor 5:1
Accuracy +0.1%+0.05%FS +£3mV
Resolution 10 mV
Voltage CMRR 80 dB
RMS Current
Current ranges (Auto ranging) 16, 40, 75 s
Highest range 75 A
Max. input [permanent,
no damage if < 225 '%eak] 75 s
Max. CF [75 A Range] 3:1 @ max Irms
Max. CF [16 A Range] 12:1 @ max Irms
Accuracy +0.1% +0.05%FS £5mA mA
Resolution 1 mA
Power
Range 0.1 - 24,000 w
Accuracy +0.25 % = 0.25% FS £ 20 mW mw
Resolution 0.1 W
Apparent Power
Range 0.1 - 24,000 VA
Accuracy + 0.15% * 0.15% FS+20mVA mVA
Resolution 0.1 VA
Power Factor
Range 0.000 - + 1.000
Accuracy + 0.005
Resolution 0.001
Crest Factor
Range 20:1
Accuracy + 0.005
Resolution 0.001
Frequency
Range 45.0 - 65.0 Hz
Accuracy 0.01 % of reading Hz
Resolution 0.1 Hz
Harmonic Analysis
Range Fundamental to 40"
Accuracy Fundamental + 0.05% + 0.05% FS
Accuracy Harmonics + 0.1 %=+0.1%/kHz
Interharmonics resolution 5 Hz
Measurement window 10, 12 and 16 periods
Smoothing filter 1.5 sec
Flicker
Pst Range 0.1-10 Pst
Accuracy 3 %
Resolution 0.01
Integration time 10 min
PIt Range 0.1-10
Integration time 120 min
dmax Range 0- 100 %
dc Range 0.1 -100 %
dt Range 0.1 -100 %
dt over 3.3% Range 0 - 1000 ms

CIl400PCI - PCI A/D Card

Note 1: All specifications are for L-N. Phase angle specifications are valid under balanced load conditions only.

Note 2: Excludes Reference Impedance Error.




Ordering Information

For specifications on the MX Series AC/DC power sources, refer to the MX
Series data sheet. The MXCTS system requires an MX45-3Pi to function. The
MXCTS system is an option for the MX45-3Pi power source.

Specify MX45 model and one of three system configuration suffixes:.

PC Requirements

The MXCTS requires the use of a PC
capable of running Windows 98™ or
Win 2000. Recommended PC hard-
ware specifications are as follows:

-CTSH High Power Test Standards System includes: CPU Ef?;:tz]r 4, 1.2 GHz clock
PACS-3-75 Measurement system. Mounted in OMNI-3-75 cabinet. RAM 256 Mbytes or more.
OMNI-3-75 Three phase Lumped impedance cabinet for IEC 61000-  Hard Disk 20 Gbytes or more.

3-11 Flicker 20 Mbytes required for
ft f . d program storage.
CIC651 ICE'I;:S(l;/Il)(()gOSg learFel_ (|)<r IEC G;OOO-S/-&IZC(IIé%rSrTiomcs an Display Color SVGA Monitor
-3-11 (Flicker) testing. ( ) Slots Available PCI slot for A/D
CI400PCI A/D Card PCI Bus. card.
CI68C Cable from CI400PCI to PACS-3-75. Software  MS Word, Windows
. ] IEEE-488  For control of the power

-CTSL Low Power Test Standards System includes: source, a National Instru-

PACS-3-75 Measurement system. Mounted in OMNI-3-75 cabinet. ments IEEE bus controller

. and available PC slot or
OMNI-3-37MX '[Iz'lriléigrphase Lumped impedance for IEC 61000-3-3 RS232 port are required.

) California Instruments will quote a PC
CIC652 CTSMXL Software_ for IEC 6_1000-3-2 (Harmonics and as part of the system on request. Con-
IEC 61000-3-3 (Flicker) testing. (P/N CIC652) tact factory for details.
Cl400PCI A/D Card PCI Bus.
Cl68C Cable from CI400PCI to PACS-3-75.
Cabinet 42" cabinet with PACS-3-75 and OMNI-3-37MX installed.
-CTSHL High and Low Power Test Standards System:

Combines CTSH and CTSL components.

Relevant MX45 Options:

PC Options:

411 EN/IEC 61000-4-11 160 RTCA/DO-160 test CIC-PC Suitable Pentium class PC
Voltage Dips and Interrup- firmware. with preinstalled CTS and
tions test option. (included  _704 MIL-STD704 test firmware. MXGUI software. Includes
with -EOS options) Case, keyboard, mouse,

-413 EN/IEC 61000-4-13 Windows and MS Word.

Harmonics and Inter-
Harmonics test option.

Dimension drawing PACS-3-75 unit
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CIC-PCX Adds 15 inch monitor and
printer to CIC-PC.

Accessories:
Cl400PCI  Spare PCI A/D Card

Cl68C Spare 37 pin signal
interface cable for PCI.

Contact California Instruments:
TEL: 858 677-9040

FAX: 858 677-0940

Email: sales@calinst.com

Web URL: http://www.calinst.com

M\ California Instruments

9689 Towne Centre Drive, San Diego, CA 92121-1964

(858) 677-9040 FAX : (858) 677-0940
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