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IGRITIETEEHZEZ—ERAL T X0, BED Y —4 v AR T%IZ.
MU ARy o CcETEEZBAL TN,

Dip Interruption Tester DiABMHAH (X 3IHET1 ¥ — 7V ZAZHK L T E T,
AER7 L — F 0 3ETHE CTORBREB N 1-2-3 EERINTOEIH, HBRIH
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DO TR PRI G ORI EHABRERITTIBEEANILE T,
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(PCR-L ¥V —XIZ=AMH S K51 /3 3P02-PCR-LZEH L TIIRL 72D bEM
a[HETY, )

PCR-L/LT Y — XD GPIB 7 ¥ 7% N E

A7 3 v ITO1-PCR-L, =Y A7 LTl 3 BLE,
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Dip Interruption Tester
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ITO1-PCR-L KAEHIFIZHEREIL 18° 750 3 (50Hz B)

A & —/N)VEER)

ITO1-PCR-L (€ IF

ITO1-PCR-L KA& FH b
Y A HRE

FIFTRe B

TRELE

LREE

LAR— MK

10~999s(1s HifiL)
1~999s(1s Hifi7)

B R YA T RN
0~300V

0~300V

0~300V

Fti 2 — b - HBRLAR— b
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Voltage Variations Tester

JI5E R REAH L
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SO HAE
AR —H R
Al A ZaY2

SLFAND BERY
HERFIRFRY

S AN D BERY

A & —3N) VR
MY ERE
FIF wJREREE
TR EE
LIREF

LR— MR
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[BHEEBODA I 2=T 1 iR
IEC1000-4-11
K24 R
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B YA BT MUA
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R — b - ABRLA—
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Peak Current Measurement

HE T HEAH 2L B, =M
WESTHT—% E— 7 Biititia e /1mER
ABRIAH 4TEY (ZMHTRUMHOAHEAEET)

OFF/ON(90° . 270° )&{E
OFF FFERE : 0~10 2+ (1 7+BifD)
(0 533 E IS BEEFEDE)
ON/OFF/ON(90° . 270° )&/
ON EFRZE @ 0~10 4> (1 Z3HifL)

(0 733 E X BERFBIE)
OFF B:RY : 5 W&
HIE BEHE
FIFJREBE 0~300V
TREE 0~300V
LIREHE 0~300V
LR — AR AEBRLAR— b

Checksheet Generator
Froli— NER BETA o7 - BERBRAF = v 7 o— b
BELHABAF = v 7 — b
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ggﬁ;ﬁ HERMB LT 5-HONESEANLET
 ABICEMERITREOHILOEIIELES
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WEBISHROS—T L CRBLE$EANLET
KEHEET-F:
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HEBMBOREOMEEANLET
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BN ORETH:  MAET—FISMT SHEOFEEAALTIEEN
3. BREE
amEm: . 10s L.
HEEE LA'RK] 7497 BE (N 480
1 0 1.00 0
2 0 1.00 0
3 0 1.00 0
4 0 5.00 0
5 0 10.00 0
6 0 25.00 0
7 0 50.00 0
A=y
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e 10s
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. L. (B - )Eﬁff—/ifsff/ SXI1BAE)
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IEC1000-4-11 Ff B>~}
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WA ZHER PCR-W,S/N0.12345678
BARTTAEED
. T av ABYRAGPIB{Y8-71-A%E A GPIBY-7' N 2mTPC~IEM
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AN FARE: 1700V ADEREE: 2500V
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Register Your Product

Returning the registration card included in this package is important in obtaining version
upgrades and support services. After reading the Software License Agreement included,
fill out all necessary information on the registration card and directly fax or mail it to
Kikusui. If we don't receive your registration card, we cannot offer you any version
upgrades or user support.

IBM is a registered trademark of International Business Machines Corporation.

Microsoft, MS-DOS and Windows are registered trademarks of Microsoft Corporation.

NI-488.2 is a trademark of National Instruments Corporation.

No part of the contents of this book may be reproduced or transmitted in any form
or by any means. Specifications of the product and contents of the user’s
manual may be updated without notifications.

Copyright © 1997-1999 Kikusui Electronics Corporation. All rights reserved

4th Edition

29 June, 1996-1999

Kikusui Part No. 21-001-760 IB001444

Printed in Japan
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Introduction

Overview

SDO03-{T01, called IEC1000-4-11 Immunity Testers, is an application software
package designed to support single-phase and three-phase tests as defined
in IEC1000-4-11 "Voltage dips, short interruptions and voltage variations
immunity tests." Running this software to run tests requires use of a PCR-
L/PCR-LT Series AC power supply unit (hereafter simply called PCR-L/LT),
the ITO1-PCR-L option, equipment under test (EUT), and any other hardware
as appropriate. The software would work without the ITO1-PCR-L option as
well, but certain care should be exercised in complying with the requirements
of the standard.

IEC1000-4-11 Immunity Testers consists of the following four executables:
1. Dip Interruption Tester (Dipintr.exe)

Carries out the voltage dips and short interruptions immunity tests
defined by the aforementioned standard. If the ITO1-PCR-L option is not
used, the requirements of the standard would be completely satisfied in
the mandatory dip phase (short interruption start angle) of 0 or 180°, but
not in any other dip phase, due to on the rise and fall times of the PCR-
L/LT. The PCR-L/LT has typical rise and fall times of 30 us against the
standard’s requirement of 1 to 5 us.

<Terminology>

Short interruption: Loss of a supply voltage for a duration generally not exceeding 1
minute (quoted from the IEC1000-4-11 standard).

2. Voltage Variations Tester (VoltVar.exe)

Carries out the voltage variations test defined by the aforementioned
standard.

3. Peak Current Measurement (PeakMeas.exe)
Verifies whether the PCR-L/LT to use has a sufficient capacity to supply
the peak current required by the aforementioned standard before
proceeding with the voltage dips and short interruptions immunity tests.

4. Checksheet Generator (CSGen.exe)

Generates checksheets that keep a record of the status of tests in
progress or the results of tests completed.
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Features

<Note>

For novice Windows users:

IEC1000-4-11 Immunity Testers runs on Windows 95 or Windows NT4.0. It is similar in
its basic operations, such as those of windows, menus, and buttons, to other Windows
applications. Novice Windows users who are not familiar with the basic concepts of
Windows are advised to consult the relevant Microsoft Windows publications.

The following is a summary description of the features of IEC1000-4-11
Immunity Testers:

1.

Facilities to ease the tasks of generating test plans, running tests, and
generating test results and test reports in accordance with the
specifications of the IEC1000-4-11 standard.

Recommendation of test grades to make tests more intelligible in the
process of setting a test sequence. Just select a test grade to suit the
EUT, and IEC1000-4-11 Immunity Testers will come up with a complex
test sequence automatically.

PCR-L/PCR-LT/PCR-L AC power supply units can be enhanced with the
addition of a three-phase output driver, 3P02-PCR-L, to handle both
single and three phases.

Three kinds of online information

(1) Software overview
Offers you general information about this software.

(2) Hardware requirements
Tells what hardware is required to run this software.

(3) Peripherals cabling
Provides information on cabling peripherals.

You can carry out testing to meet the specifications of the standard by
simply supplying required information while browsing through help or
tooltips.

Result reports are available in English which is internationally accepted.

Compliance with the specifications of the IEC1000-4-11 standard under
the following three conditions:

e Theinrush peak current of the EUT does not exceed 70% of the
maximum output peak current of the PCR-L/LT AC power supply
unit (if the peak current measurement test has succeeded).

e A PCRB8000L or higher is used as a test power supply unit or the
input current of the EUT does not exceed 20 A at dip levels of 40%
and 70% when a PCR4000L is used.

e Adip phaseis 0 or 180° if the ITO1-PCR-L option is not used.
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System Requirements

System requirements prerequisite to running IEC1000-4-11 immunity Testers
are listed below.

Personal Computer

IBM PC/AT compatible with an i486/66 or higher processor
At least 16 MB of memory

VGA or better display adapter and a color monitor

Floppy disk drive (3.5-inch, 1.44 MB)

CD-ROM drive (if the package is distributed on a CD-ROM)
Hard disk (13 MB of free hard disk space required)
Microsoft mouse or compatible pointing device

Printer compatible with Microsoft Windows

Operating System
Windows 95 or Windows NT4.0

GPIB Card for Personal Computer Use

NI-488.2M-compatible GPIB card manufactured by National Instruments
Corporation

(such as the AT-GPIB/TNT, PCMCIA-GPIB, or PCI-GPIB running NI-488.2M
For Windows 95/NT).

GPIB Cable
Cable with a 24-pin connector compliant with ANSI/IEEE std 488.1-1987.

AC Power Supply Unit

PCR-L or PCR-LT Series AC power supply unit (ROM Version 2.04 or higher
required). (Alternatively, a PCR-L enhanced with the addition of a three-
phase output driver, 3P02-PCR-L, will also work.)

Since IEC1000-4-11 Immunity Testers has DEVS as its default GPIB device
name, set the GPIB address of the PCR-L/LT to 5.

Option

ITO1-PCR-L. Since IEC1000-4-11 Immunity Testers has DEV6 as its default
GPIB device name, set the GPIB address of the IT0O1-PCR-Lto 6. Three
ITO1-PCR-L units would be required on a three-phase output system. Set
phases U, V, and W to addresses 6, 7, and 8, respectively.

AC Power Supply GPIB Card
PCR-L/LT GPIB adapter IB11-PCR-L.

Equipment Under Test

EUT, plus any devices that may be needed to monitor the operating status of
the EUT, to verify its specifications, run it and so on, as appropriate.
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Setup

You need to set up all the software on the hard disk before you can run
IEC1000-4-11 Immunity Testers. To set up the software, run the setup
program (setup.exe) stored on the program disk.

To set up IEC1000-4-11 Immunity Testers, follow these steps:

Setting Up under Windows 95 or Windows NT4.0

1. Start Windows.

2. Insert program disk 1 in drive A (or in any other floppy disk drive). (If
the package is distributed on a CD-ROM, mount it in position.)

3. Click the Start button on the taskbar and select Run.

4. Then, type A: SETUP and then click the OK button. If the available
floppy disk drive is other than A, change the drive name to the correct
one. Ifthe package is distributed on a CD-ROM, type
D:¥SETUP_E¥DISK1¥SETUP. If the available CD-ROM drive is other
than D, change the drive name to the correct one. When the package is
distributed on a CD-ROM, it is bundled with both English and Japanese
versions of the software, but they cannot be installed at the same time.

5. Proceed with setup by following guidance messages appearing
onscreen.

Destination Directory specifies which directory the software is installed to.
Under Windows 95, the software is installed in C:¥Program
Files¥Kikusui¥lmmtester2.0¥ by default. If you want to install the software in
another directory, change the directory path.

Program Folder specifies the name of the folder in which the software is
stored. By default, the folder name is Kikusui Immunity Testers 2.0.

Completing Installation under Windows 95 or Windows NT 4.0

When the installation is completed, the Kikusui Immunity Testers 2.0 folder
has been created on the Start menu.
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ﬁ% C:AWIN95\Start Menu\Programs\Kikusui Im... BEE[= B2

Checksheet Dip Peak. Current Yoltage
Generator Interruption  Measurement  Variations

Tester Tester

’ 2 @
. A

Peak Curnent Voltage
Measurement  Variations
Help Tester Help

Installation complete screen (example)

<Warning>
Connecting EUT and an AC Power Supply Unit, etc.

Exercise maximum care in connecting EUT and an AC power supply unit or any other
component to each other, because testing under this system involves large-capacity AC
current flow. Incorrect connections could not only cause damage to the equipment but
might result in serious accidents, such as fires and blasts. For cabling information,
please consult PCR-L/LT and ITO1-PCR-L User’s Manuals.

<Note>

When you do power supply injection of ITO1-PCR-L or shutdown that the output PCR-L/LT
must be-off. - Follow the order shown below when you turn on each equipment. Ifitis
not as the following order, an error occurs or causes the trouble of IT0O1-PCR-L.

System power-on sequence

(1) ITO1-PCR-L

(2) PCR-L/LT (which can be turned on concurrently with the IT0O1-PCR-L)
(3) Start the application.

System power-off sequence

(1) Quit the application.

(2) I1TO1-PCR-L

(8) PCR-L/LT (which can be turned off concurrently with the IT0O1-PCR-L)

On a three-phase output system with three PCR-L’s and a three-phase output driver,
3P02-PCR-L installed, refer to “5-2" of 3P02-PCR-L User’s Manual for the power-on
sequence of the three PCR-L’s.
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Chapter 1 - Dip Interruption Tester

Overview

This program carries out the voltage dips and short interruptions immunity
tests defined by the IEC1000-4-11 standard. If the ITO1-PCR-L option is not
used, the requirements of the standard would be completely satisfied in the
mandatory dip phase (short interruption start angle) of 0 or 180°, but not in
any other dip phase, due to on the rise and fall times of the PCR-L/LT. The
PCR-L/LT have typical rise and fall times of 30 us against the standard's
requirement of 1 to 5 us.

Test Flow

Startup

Create a test plan by filling out the property pages with required information.
Then, run the test and enter the test results and judgements. Subsequently,
print out the test plan and a result report. While testing is in progress, take
notes of the status of the test in checksheets generated with Checksheet
Generator beforehand to ease the later jobs of entering test results.

To start Dip Interruption Tester, double-click Dip Interruption Tester in the
Kikusui Immunity Testers 2.0 folder.

Dip Interruption Tester startup screen
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Settings

EUT

Create a test plan by filling out the property pages with required information.
Some settings require you to enter comments. The English version of this
application software only supports English United Kingdom.1252 for report
language. Note that this version may not allow Using some of Asian
languages, such as Japanese, Chinese, or Hungeul.

Enter information about the EUT, including its name, relevant items, power
input ports, settings, attachments (such as plugs and terminals) and
associated cables, and peripherals, the performance criteria items defined
and used in technical specification notes, test settings, including test voltages,
upper and lower voltages applied to the EUT, and test frequencies. If the
ITO1-PCR-L option is used, set all such information at this stage.

<Note>
Limitations on using the ITO1-PCR-L option
Only three dip level settings of 0, 40, and 70% at test voltage(UT)are available.

With a dip cycle setting above 250, test grades 3 and 4 cannot be set. When a test grade
1 and 2 is selected, make sure to have at least 3 minutes and 10 minutes intervals,
respectively, at starting a new test sequence after the completion of the preceding one.
An attempt to carry out test sequences in succession could trip the overheat protection
device in the ITO1-PCR-L.

Environment

Operator

Enter information about the test environment, including the ambient
temperature and humidity settings in the test room or laboratory, and checks
as to whether the atmospheric pressure is within tolerable limits and as to
electromagnetic conditions.

Enter information about the operator, such as the operator name, the location
where testing is carried out, and the date and time at which testing is carried
out.

Expectation

Enter the expected mode of operation of the EUT that may result from testing,
such as normal, failure, or burning.
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Sequence

Preview

Enter a test sequence. Just choose a grade other than 0 from the five test
grades recommended by us, and then select a time interval, plus the phase
under test if you are using a three-phase output system, and a test sequence
will be generated easily. You can also choose to enter test parameters for
each sequence item to carry out testing. Alternatively, you may right-click
the target cell in a sequence item generated to open a popup menu
containing a choice of test parameters for selection.

<Explanation>
About Grade

In this application, a choice of the number of test items to test is called a grade.

Grade 0 does not comply with the specifications of the IEC1000-4-11 standard, but is
executable at any time with user-defined parameters. If you wish to test EUT under
conditions conforming to the specifications of the standard, you need to select grade 1 at
least.

Grades 2 to 4 allow you to carry out testing with a greater repertoire of parameters than
does the |IEC standard.

<Note>

For three-phase output users, the phase angle setting for three-phase testing is set at
phase U.

<Note>

For three-phase output users, all voltages are set as phase voltages. Keep this in mind
this when testing under line-to-line voltages.

Preview the waveform appearing in a test sequence. Previews in three-
phase output testing are images of phase U.

Printing a Test Plan

Previewing the Printout

Choosing Flle | Print Preview | Plan will display a preview of a test plan
onscreen. Itis recommended to preview test plans for confirmation before
actually printing them out.

Report Language

Choosing View | Options and Report Language will let you select the
language in which test plans and result reports print out.
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Printing
Choosing File | Print | Plan will print out test plans.

Running a Test

When ready, start testing by controlling the PCR-L/LT through GPIB. Before
carrying out testing for the first time, check that the GPIB environment has
been set up correctly. To use the default settings of this software, therefore,
it is necessary to set peripheral devices to the following GPIB addresses:

Device name | GPIB address
PCR-L/LT DEV5 5
ITO1-PCR-L (single-phase/three-phase: phase U) DEV6 6
ITO1-PCR-L (three-phase: phase V) DEV7 7
ITO1-PCR-L (three-phase: phase W) DEVS8 8
Setting Up GPIB Devices

This application achieves GPIB communication with external devices by
means of device names. To use the GPIB facility with this application for the
first, therefore, it is necessary to set up a GPIB environment.

To check and alter GPIB settings, choose View | Options and then go to the
GPIB page to specify GPIB device names. Note that what you specify here
are GPIB device names, not GPIB device address. The GPIB device name
has been set by the GPIB board device driver. The software, when installed
for the first time, comes up with the device name DEVS5 for the PCR-L/LT,
DEVE for phase U of the ITO1-PCR-L, DEV7 for phase V, and DEVS for phase
W. Ifthe ITO1-PCR-L is connected, select Have IT0O1-PCR-L.

To use a single-phase PCR-L system, clear the Use 3P System check box; to
use a three-phase system, such as PCR-L + 3P02-PCR-L or PCR-LT, select
the Use 3P system check box.

The GPIB driver card manufactured by National Instruments Corporation
supports devices, ranging from DEV1 to DEV16, by default, with the
corresponding GPIB address settings from 1 to 16, respectively, unless
alterations have been made to the environmental settings of the GPIB driver.

GPIB device names are set in an application-specific manner. For more
information about the National Instruments GPIB interface, please refer to the
document accompanying the National Instruments GPIB card.

<Note>

Use front-panel SHIFT + F to set the GPIB address of the PCR-L/LT and the rear-panel
DIP switch to set the GPIB address of the ITO1-PCR-L. Both devices need to be turned
off, then on again when their setup is completed. For more details, refer to the relevant
User's Manual.
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Starting a Test

<Note>

Before proceeding with testing, verify the EUT input voltage, peripherals connections, the
GPIB interface cable connection to the PCR-L/LT, and the GPIB environment settings.

1. Click the Execute button on the toolbar (or choose Test | Execute) to
open the test execution screen.

2. Two modes of text execution are available: auto and manual.

3. Inthe auto mode, a test sequence is run automatically, beginning with a
specified test item. To start testing in the auto mode, select the Auto
Execution check box. There is no need to click the Execute button.
To cancel the auto mode, simply clear the Auto Executlon check box.
Testing in progress will not come to a halt immediately but after a while,
since the request to cancel testing itself has been accepted.

4. Inthe manual mode, a specified test sequence is run only once. Use
Back and Next to select a test sequence to run. Then, click the
Execute button to start the sequence. To run succeeding test
sequences, you need to click the Execute button for each sequence to
start.

5. To cancel testing in progress, click the Cancel button. Testing will
come to a halt.

6. Click the Emergency Stop button to turn off the PCR-L/LT output
immediately.

7. Once the last test sequence is completed, you can specify no more
sequences. [f you want to continue with further testing, close the test
execution screen once. When the last test sequence is finished, click
the Close button to close the test execution screen.

Each test sequence of Dip Interruption Tester consists of three test items.
Though test grade 0 appears 1-2-3 in the test execution window while it
involves only one test item, it iterates a single test item three times to form
one sequence. As for grade 1, the last test item appears as 7-8-9 in the test
execution window while it involves seven test items, it iterates the seventh
test item three times to form one sequence.

<Notes>

If an alarm condition, such as an overload, occurs with the PCR-L/LT while testing is in
progress, remove the cause of the alarm and then perform a local operation (SHIFT +
FSET) and an alarm clear operation (SHIFT + CLR) on the PCR-L/LT front panel. This
software will not clear alarms by itself.

Do not run another kind of test concurrently, which will be detrimental to each other.

Though you can use the Emergency Stop button to turn off the PCR-L/LT output, turn off
the PCR-L/LT and IT01-PCR-L power switches in times of emergencies.
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Test Results and Judgement

When testing is completed, enter the test results and judgement on the basis
of the checksheets already filled out.

Results

Select a particular state of EUT in the course of testing and enter information
as its safety or non-safety. Right-click the target cell in a sequence item
generated to open a popup menu, from which select the EUT state of interest.
To enter comments, also choose Edit Comments from the popup menu and
then enter a new comment or edit an existing one.

<Terminology>

Dangerous - Hazardous, or the state of wanting in safety. "Dangerous" or "unsafe"
according to the definition of the IEC1000-4-11 standard.

Judgement

Check to see whether EUT was able to restore its operational capability by
itself the period of time for which the EUT was totally disabled from
functionality. You can also enter the pass or fail evaluations and the name of
the person who verified the Judgement.

Test Report Output

Print Preview

Clicking the Print Preview Report button on the toolbar will display a
preview of a test report onscreen. It is recommended to preview test reports
for confirmation before actually printing them out.

Print
Clicking the Print Report button on the toolbar will print out test reports.

Page 16



IEC 1000-4-11 Immunity Testers User's Manual

Creating a New File

There are two ways to create a new file: creating a new file from a blank state
and creating a new file by using a predefined set of setup conditions and
entering required items only. The latter method is called a template facility.
Choose Flle | New.

Setting a Path to the Templiate File Directory

Choose View | Option and go to the Template page to set a path to reach the
directory in which a template file is stored. Though the default template
directory is Template under the application directory, you can change it by
clicking the Browse button.

The template facility will facilitate the task of performing a specific kind of
EUT under similar sets of environmental conditions. Template files are
similar to project files and have the extension .DIP. They function only if they
are placed in the directory specified here.

Saving Data

Dip Interruption Tester allows you to save test data to a disk. In addition to
test data,EUT information, environmental information, and all other input
information can be saved to data files.

To save data, choose File | Save or Flle | Save As. A dialog box will appear

prompting you to select a filename as needed. Assign an appropriate
filename. The extension .DIP is attached to the file by defauit.

Reading Existing Data

You can read already saved data files to verify the data. To read data,
choose Flle | Open. A dialog box will appear prompting you to select a
filename as needed. Assign an appropriate filename.
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Special Notice (To Comply with IEC1000-4-11)

Before running Dip Interruption Tester, run Peak Current Measurement
to verify that the PCR-L/LT possesses a sufficient peak current supply
capacity.

If the EUT has more than one typical mode of operation, test it all its
modes of operation. If the EUT has a wide range of voltage input (input
range exceeding the minimum input voltage by 20% or more), test it
under both the lower voltage (V lower) and the upper voltage (V upper) in
the input voltage range.

<Example>

If the EUT has two typical modes of operation, A and B, with a wide input
supply voltage range, four kinds of testing need to be carried out as
follows:

A + Vlower, A + V upper, B + V lower, and B + V upper,

EUT is said to comply with the specifications of the IEC1000-4-11
standard under the following three sets of conditions:

1. Dip phase: 0or 180°. If the ITO1-PCR-L option is used, the EUT
will meet the specifications in all phases.

2. The inrush peak current of the EUT does not exceed 70% of the
maximum output peak current of the PCR-L AC power supply unit (if
the peak current measurement test succeeds).

3. A PCRB8000L or higher is used as a test power supply unit or the
input current of the EUT does not exceed 20 A at dip levels of 40%
and 70% when a PCR4000L is used. If the ITO1-PCR-L option is
used, the EUT will meet the specifications unconditionally.
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Chapter 2 - Voltage Variations Tester

Overview

This program carries out the voltage variations immunity tests defined by the
IEC1000-4-11 standard.

Test Flow

Create a test plan by filling out the property pages with required information.
Then, run the test and enter the test results and judgements. Subsequently,
print out the test plan and a result report. While testing is in progress, take
notes of the status of the test in checksheets generated with Checksheet
Generator beforehand to ease the later jobs of entering test results.

Startup

To start Voltage Variations Tester, double-click Voltage Variations Tester in
the Kikusui Immunity Testers 2.0 folder.

Voltage Variations Tester startup screen
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Settings

EUT

Create a test plan by filling out the property pages with required information.
Some settings require you to enter comments. The English version of this
application software only supports English United Kingdom.1252 for report
language. Note that this version may not allow Using some of Asian
languages, such as Japanese, Chinese, or Hungeul.

Enter information about the EUT, including its name, relevant items, power
input ports, settings, attachments (such as plugs and terminals) and
associated cables, and peripherals, the performance criteria items defined
and used in technical specification notes, test settings, including test voltages,
upper and lower voltages applied to the EUT, and test frequencies. If the
ITO1-PCR-L option is used, set all such information at this stage.

Environment

Operator

Enter information about the test environment, including the ambient
temperature and humidity settings in the test room or laboratory, and checks
as to whether the atmospheric pressure is within tolerable limits and as to
electromagnetic conditions.

Enter information about the operator, such as the operator name, the location
where testing is carried out, and the date and time at which testing is carried
out.

Expectation

Sequence

Enter the expected mode of operation of the EUT that may result from testing,
such as normal, failure, or burning.

Enter a test sequence. Just choose a grade other than 0 from the two test
grades recommended by us, and then select a time interval, plus the phase
under test if you are using a three-phase output system, and a test sequence
will be generated easily. You can also choose to enter test parameters for
each sequence item to carry out testing.  Alternatively, you may right-click
the target cell in a sequence item generated to open a popup menu
containing a choice of test parameters for selection.

<Note>

For three-phase output users, the phase angle setting for three-phase testing is set at
phase U.
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Preview

<Note>

For three-phase output users, all voltages are set as phase voltages. Keep this in mind
this when testing under line-to-line voltages.

Preview the waveform appearing in a test sequence. Previews in three-
phase output testing are images of phase U.

Printing a Test Plan

As with Dip Interruption Tester described in Chapter 1, Voltage Variations
Tester provides facilities for previewing and printing test plans and setting
report languages. For more details, see "Printing a Test Plan" in Chapter 1,
"Dip Interruption Tester."

Running a Test

When ready, start testing by controlling the PCR-L/LT through GPIB. Before
carrying out testing for the first time, check that the GPIB environment has
been set up correctly.

Setting Up GPIB Devices

This application achieves GPIB communication with external devices by
means of device names. To use the GPIB facility with this application for the
first, therefore, it is necessary to set up a GPIB environment. For more
details, see "Printing a Test Plan" in Chapter 1, "Dip Interruption Tester."

Starting a Test

<Note>

Before proceeding with testing, verify the EUT input voltage, peripherals connections, the
GPIB interface cable connection to the PCR-L/LT, and the GPIB environment settings.

1. Click the Execute button on the toolbar (or choose Test | Execute) to
open the test execution screen.

2. Two modes of text execution are available: auto and manual.

3. Inthe auto mode, a test sequence is run automatically, beginning with a
specified test item. To start testing in the auto mode, select the Auto
Execution check box. There is no need to click the Execute button.
To cancel the auto mode, simply clear the Auto Execution check box.
Testing in progress will not come to a halt immediately but after a while,
since the request to cancel testing itself has been accepted.
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4. Inthe manual mode, a specified test sequence is run only once. Use
Back and Next to select a test sequence to run. Then, click the
Execute button to start the sequence. To run succeeding test
sequences, you need to click the Execute button for each sequence to
start.

5. To cancel testing in progress, click the Cancel button. Testing will
come to a halt.

6. Click the Emergency Stop button to turn off the PCR-L/LT output
immediately.

7. Once the last test sequence is completed, you can specify no more
sequences. If you want to continue with further testing, close the test
execution screen once. When the last test sequence is finished, click
the Close button to close the test execution screen.

Voltage Variations Tester iterates a single test item three times to form one
sequence.

<Notes>

If an alarm condition, such as an overload, occurs with the PCR-L/LT while testing is in
progress, remove the cause of the alarm and then perform a local operation (SHIFT +
FSET) and an alarm clear operation (SHIFT + CLR) on the PCR-L/LT front panel. This
software will not clear alarms by itself.

Do not run another kind of test concurrently, which will be detrimental to each other.

Though you can use the Emergency Stop button to turn off the PCR-L/LT output, turn off
the PCR-L/LT and ITO1-PCR-L power switches in times of emergencies.

Test Results and Judgement

When testing is completed, enter the test results and judgement on the basis
of the checksheets already filled out.

Resuits
Select a particular state of EUT in the course of testing and enter information
as its safety or non-safety. Right-click the target cell in a sequence item
generated to open a popup menu, from which select the EUT state of interest.
To enter comments, also choose Edlit Comments from the popup menu and
then enter a new comment or edit an existing one.

Judgement

Check to see whether EUT was able to restore its operational capability by
itself the period of time for which the EUT was totally disabled from
functionality. You can also enter the pass or fail evaluations and the name of
the person who verified the judgement.
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Test Report Output

As with Dip Interruption Tester described in Chapter 1, Voltage Variations
Tester provides facilities for previewing and printing test reports. For more
details, see "Generating a Test Report" in Chapter 1, "Dip Interruption
Tester."

Creating a New File, Saving Data, and Reading Existing Data

As with Dip Interruption Tester described in Chapter 1, Voltage Variations
Tester provides facilities for creating a new file, saving data, and reading
existing data. See "Creating a New File, "Saving Data," and "Importing
Existing Data," in Chapter 1.

The only difference is that Voltage Variations Tester files carry the
extension .VVR with them.

Special Notice (To Comply with IEC1000-4-11)

If the EUT has more than one typical mode of operation, test it all its
modes of operation. If the EUT has a wide range of voltage input (input
range exceeding the minimum input voltage by 20% or more), test it
under both the lower voltage (V lower) and the upper voltage (V upper)
the input voltage range.

<Example>

If the EUT has two typical modes of operation, A and B, with a wide input
supply voltage range, four kinds of testing need to be carried out as
follows:

A + Vlower, A + V upper, B + V lower, and B + V upper,

EUT is said to comply with the specifications of the IEC1000-4-11
standard under the following three sets of conditions:

1. The inrush peak current of the EUT does not exceed 70% of the
maximum output peak current of the PCR-L AC power supply unit (if
the peak current measurement test succeeds).

2. A PCR8000L or higher is used as a test power supply unit or the
input current of the EUT does not exceed 20 A at dip levels of 40%
and 70% when a PCR4000L is used.
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Chapter 3 - Peak Current Measurement

This program verifies whether the PCR-L/LT used in the execution of voltage
dips and short interruptions immunity tests possesses a sufficient peak
current supply capacity as required by the IEC1000-4-11 standard.

Be sure to run this test before carrying out any voltage dips and short
interruptions immunity tests.

Overview

Run Peak Current Measurement in accordance with the specifications of
IEC1000-4-11. Perform four cycles of measurement each at a different
phase angle on an off-to-on transition and on an on-to-off transition.

Test Flow

Create a test plan by filling out the property pages with required information.
Then, run the test and let Peak Current Measurement automatically measure
the peak current and evaluate the measurement results, which enable you to
verify the suitability for use in the execution of voltage dips and short
interruptions immunity tests as required by the IEC1000-4-11 standard.

Print out a result report after entering the test results.

Startup

To start Peak Current Measurement, double-click Peak Current Measurement
in the Kikusui Immunity Testers 2.0 folder.

b Zurrent Meazurement

Peak Current Measurement startup screen
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Settings

Create a test plan by filling out the property pages with required information.
Some settings require you to enter comments. The English version of this
application software only supports English United Kingdom.1252 for report
language. Note that this version may not allow Using some of Asian
languages, such as Japanese, Chinese, or Hungeul.

EUT

Enter information about the EUT, including its name, relevant items, power
input ports, settings, attachments (such as plugs and terminals) and
associated cables, and peripherals, the performance criteria items defined
and used in technical specification notes, test settings, including test voltages,
upper and lower voltages applied to the EUT, and test frequencies. If the
ITO1-PCR-L option is used, set all such information at this stage.

Environment

Enter information about the test environment, including the ambient
temperature and humidity settings in the test room or laboratory, and checks
as to whether the atmospheric pressure is within tolerable limits and as to
electromagnetic conditions.

Operator

Enter information about the operator, such as the operator name, the location
where testing is carried out, and the date and time at which testing is carried
out.

Running a Test

When ready, start testing by controlling the PCR-L/LT through GPIB. Before
carrying out testing for the first time, check that the GPIB environment has
been set up correctly.

Setting Up GPIB Devices

This application achieves GPIB communication with external devices by
means of device names. To use the GPIB facility with this application for the
first, therefore, it is necessary to set up a GPIB environment. For more
details, see "Printing a Test Plan" in Chapter 1, "Dip Interruption Tester."

Starting a Test

<Note>

Before proceeding with testing, verify the EUT input voltage, peripherals connections, the
GPIB interface cable connection to the PCR-L/LT, and the GPIB environment settings.

1. Click the Execute button on the toolbar (or choose Test | Execute) to
open the test execution screen.

2. Two modes of text execution are available: auto and manual.
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3. Inthe auto mode, a test sequence is run automatically, beginning with a
specified test item. To start testing in the auto mode, select the Auto
Execution check box. There is no need to click the Execute button.
To cancel the auto mode, simply clear the Auto Executlon check box.
Testing in progress will not come to a halt immediately but after a while,
since the request to cancel testing itself has been accepted.

4. Inthe manual mode, a specified test sequence is run only once. Use
Back and Next to select a test sequence to run. Then, click the
Execute button to start the sequence. To run succeeding test
sequences, you need to click the Execute button for each sequence to
start.

5. To cancel testing in progress, click the Cancel button. Testing will
come to a halt.

6. Click the Emergency Stop button to turn off the PCR-L/LT output
immediately.

7. Once the last test sequence is completed, you can specify no more
sequences. If you want to continue with further testing, close the test
execution screen once. When the last test sequence is finished, click
the Close button to close the test execution screen.

<Notes>

If an alarm condition, such as an overload, occurs with the PCR-L/LT while testing is in
progress, remove the cause of the alarm and then perform a local operation (SHIFT +
FSET) and an alarm clear operation (SHIFT + CLR) on the PCR-L/LT front panel.

This software will not clear alarms by itself.

Do not run another kind of test concurrently, which will be detrimental to each other.

Though you can use the Emergency Stop button to turn off the PCR-L/LT output, turn off
the PCR-L/LT and IT01-PCR-L power switches in times of emergencies.

Test Results and Judgement

When testing is completed, check the power supply unit information,
measurement current data, and test resuits.

Test Report Output

As with Dip Interruption Tester described in Chapter 1, Peak Current
Measurement provides facilities for previewing and printing test reports. For
more details, see "Generating a Test Report" in Chapter 1, "Dip Interruption
Tester."
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Creating a New File, Saving Data, and Reading Existing Data

As with Dip Interruption Tester described in Chapter 1, Peak Current
Measurement provides facilities for creating a new file, saving data, and
reading existing data. See "Creating a New File, "Saving Data," and
"Importing Existing Data," in Chapter 1. The only difference is that Peak
Current Measurement files carry the extension .PKM with them.
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Chapter 4 - Checksheet Generator

To facilitate testing with the test grades recommended by us, Checksheet
Generator generates a checksheet form, in which you can take notes of the
status of testing in progress.

Startup
To start Checksheet Generator, double-click Checksheet Generator in the
Kikusul Immunity Testers 2.0 folder.
e eckheel Generato
Checksheet Generator startup screen
Checksheet Output

1. Select either Dip Interruptions or Voltage Variations.
2. Select a Test Grade.

3. Click the Generate Checksheet button.
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Appendix 1 - Error Messages

Application Error Messages

This program requires PCR-L/LT ROM Version 2.04 or higher.

You are using PCR-L/LT ROM Version earier than 2.04. The SD03-IT01
(IEC1000-4-11 Immunity Testers) requires ROM Version 2.04 or later.

Insufficlent memory. This application requires at least 4MB of free memory. Quit
other needless applications and then try again.

This is not enough memory in your computer. Quit unnecessary application
software to increase free memory space.

GPIB Error Messages

Unable to open instrument In device [device-name].

GPIB access has failed in the initialization stage. (Device-name is filled with
a particular name, such as DEV1.) Check to see if GPIB drive has
been installed correctly or if the device name has been defined at GPIB driver
environment setup.

Error clearing Instrument In device [device-name]

A device clear to the GPIB device could not carried out. Check the device
name. Check to see if the GPIB cable is connected correctly or if the PCR-L
or PLR-LT is turned on.

Error writing to Instrument In device [device-name]

A communication error occurred while writing data to the GPIB device.
Check to see if the GPIB cable is connected correctly or if the PCR-L or PLR-
LT is turned on.

Error reading from Instrument In device [device-name]

A communication error occurred while reading data from the GPIB device.
Check to see if the GPIB cable is connected correctly or if the PCR-L or
PCR-LT is turned on.

Different model access In device [device-name]

An invalid GPIB device is connected. Other than PCR-L or PCR-LT may be
connected.

Signal cable problem with [device name].

The ITO1-PCR-L needs to be connected to the PCR-L/LT by a signal cable.
Check to see if the signal cable is not out of position.
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Overheat detected with [device name].

The overheat protection device in the ITO1-PCR-L has been tripped. Wait
for at least 1 hour before resuming the test.

Fuse blown with [device name].
ITO1-PCR-L failure. Contact your Kikusui agent.
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Appendix 2 - Application Specifications

Operating Environment

Personal Computer

IBM PC/AT compatible with an i486/66 or higher processor
At least 16 MB of memory

VGA or better display adapter and a color monitor

Floppy disk drive (3.5-inch, 1.44 MB)

CD-ROM drive (if the package is distributed on a CD-ROM)
Hard disk (13 MB of free hard disk space required)
Microsoft mouse or compatible pointing device

Printer compatible with Microsoft Windows

Operating System
Windows 95 or Windows NT4.0

Kinds of GPIB Card Supported

NIi-488.2M-compatible GPIB card manufactured by National Instruments
Corporation

(such as the AT-GPIB/TNT, PCMCIA-GPIB, or PCI-GPIB running NI-
488.2M For Windows 95/NT).

AC Power Supply Unit

PCR-L or PCR-LT Series AC power supply unit (ROM Version 2.04 or
higher required). (Alternatively, a PCR-L enhanced with the addition of a
three-phase output driver, 3P02-PCR-L, will also work. A PCR-L/LT
GPIB adapter is required.)

Option

ITO1-PCR-L. Three units would be required on a three-phase output
system.

Dip Interruption Tester

Measurement phases Single and three phases

Measurement data Voitage dips and short interruptions
immunity tests

Compliant standard IEC1000-4-11

Test sequences Up to 168 sequences (if the ITO1-PCR-L is
not used)

Dip levels

If the ITO1-PCR-L is used 0%UT, 40%UT, 70%UT

If the ITO1-PCR-L is not used 0%UT, 40%UT, 70%UT, and 0 to 100%UT
(Ut :Test Voltage)(in increments of 1%)

Dip cycles -0.5, 0.5, 1, 5, 10, 25, 50, and 2 to 3000 (in
increments of 1)

Dip phases

If the ITO1-PCR-L is used (three-phase output system set in phase U)
0°, 45°, 90°, 135°, 180°, 225°, 270°, 315°,
and 0 to 359° (in increments of 1°)

If the ITO1-PCR-L is not used, resolution is 18° (at 50 Hz)
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Time intervals

If the ITO1-PCR-L is used

10 to 999 seconds (in increments of 1
second)

If the ITO1-PCR-L is not used 1 to 999 seconds (in increments of 1

Trigger output settings
Operating voltage
Lower voltage

Upper voltage

Report generation

Voltage Variations Tester

second)

Pre-trigger and post-trigger
0to 300V

0to 300V

0to 300V

Test plans and test reports

Measurement phases
Measurement data
Compliant standard
Test sequences

Dip levels

Fall time

Duration

Rise time

Time interval

Trigger output settings
Operating voltage
Lower voltage

Upper voltage

Report generation

Peak Current Measurement

Single and three phases

Voltage variations tests

IEC1000-4-11

Up to 2 sequences

0%UT, 40%UT, 70%UT, and 0 to 100%UT
(Ut :Test Voltage)(in increments of 1%)
1 to 100 s (in increments of 1 s)

1 to 100 s (in increments of 1 s)

1 to 100 s (in increments of 1 s)

1 to 999 s (in increments of 1 s)
Pre-trigger and post-trigger

0to 300V

0to 300V

0to 300V

Test plans and test resuits

Measurement phases
Measurement data
Test items

Judgement
Operating voltage
Lower voltage
Upper voltage
Report generation

Single and three phases
Peak current supply capacity
4 kinds (on a three-phase output system,
phase angle of phase U)
OFF/ON (90°, 270°) operation
OFF time setting:
0 to 10 minutes (in increments of
1 minute) (The 0-minute setting
initiates an instantaneous
operation.)
ON/OFF/ON (90°, 270°) operation
ON time setting:
0 to 10 minutes (in increments of
1 minute) (The O0-minute setting
initiates an instantaneous
operation.)
OFF time setting:
Fixed at 5 seconds
Automatic Judgement
0to 300V
Oto300V
0to 300V
Test results
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Checksheet Generator

Checksheet generation Checksheets for voltage dips and short
interruptions immunity tests, and for
voltage variations tests
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Appendix 3 - Report Examples
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IEC1000-4-11 Test Plan for

Voltage Dips/Short Interruptions
Print Date: 17/10/1997

1, EUT

Name: Type a dlstinguishable model name as the EUT.
Connection Peripherals:

Type aquipment that Is connected to the instrument.
Input Power Port:

Type conditions such as using the supplied cable.
Typlical Operation Mode:

Type an operating condition of the EUT determined.
Performance Criteria:

Type the performance criterla specified on the specification.
EUT Setup Description:

Type a description about the setup for the EUT.

Test Voitage: 2300V Test Frequency: 50.00Hz
Lower Voltage: 1700V Upper Voltage: 250.0V
2 Expectation
Operation Modes As Results: Type an expectation of result about the operation mode.
3. Test Setup
Intervals: 108
ftem No Levels[%] Duration (period) Phase|°]
1 0 1.00 0
2 0 1.00 0
3 [v] 1.00 0
4 0 5.00 0
5 1] 10.00 V]
6 0 25.00 0
7 o] 50.00 0
page 1
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IEC1000-4-11 Test Report for

Voltage Dips/Short Interruptions
Print Date: 1997/10/17

1. EUT Judgement: Test Passed
Confirmed by
Name: Type a distinguishable model name as the EUT. Type a name of the person

who conflrmed a judgment. -
Connection Peripherals:
Type equlpment that Is connected to the
Instrument.
Input Power Port: Signature

Type conditions such as using the supplled cable.
Typical Operation Mode:
Type an operating condition of the EUT
determined.
Performance Criteria:
Type the performance criterla specified on the
specification.

Nominal Voitage:  230.0V Frequency: 50.00 Hz
Lower Voltage: i70.0 V Upper Voltage:  250.0 V

2. Environment

Temperature [°C]: 23.5

Humidity[%]: 67.0

Confirmation of Pressure 86-106[kPa]: Yes
Confirmation of Electromagnetic Condltions: Yes

3. Operator

Name: Type the name of the operator.

Location: Type the place where the test was performed.
Date/Time: Type the time and date when the test was performed.
Comment: Type comments about the test.

4. Test Instruments

Power Supply Model Name: PCR-2000L ROM Version 2.04

Optlon Supply Model Name: {T01-PCR-L ROM Version 1.00
5. Results

intervals: i0s

Test Voltage (Ut): 2300V
EUT could recover its operation by Itself: Yes

Time interval during lost functionality: 1
(Dangerous : dangerous or unsafe)

ltem No Levels Duration Phase State Dangerous Comment
(%] (period) [°]
1 0 1.00 0 Normal - No Type comments for the
result.
2 0 1.00 0 Normal No
3 0 1.00 0 Normal No
4 0 5.00 0 Normal No
page 1
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IEC1000-4-11 Peak Current
Measurement For PCR-L/LT

Print Date: 1997/10/17

1. EUT Judgement: Not Tested

Name: AC power supply PCR-W, S/NO.12345678
Connection Peripherals:
GPIB Interface was connected to PC with the GPIB
cable of 2m
Input Power Port:
Connected to the distribution board with the
supplled cable.
Typlcal Operation Mode:
Setting the output of 100 V repeatedly with the test
program
Performance Criterla:
No rise of output voltage

Nominal Voltage: 2300V Frequency: 50.00 Hz
Lower Voltage: 1700V Upper Voltage: 2500V

2. Environment

Temperature [°C]: 23.5

Humidity [%]: 67.0

Confirmation of Pressure 86-106[kPa]: Yes
Confirmation of Electromagnetic Conditions: Yes

3. Operator

Name: Hanako Klikusul

Location: Environmental test room
Date/Time: 1997/09/30 15:33:47
Comment: A sample for operation manual

4, Test Instruments

Power Supply Model Name: PCR2000L

ROM Version: 2.04
Serlal Number: BK123456
Range: 200V Range Used
S. Results
Abllity to supply peak current (In 100V Range) [A]: 80.0

Abllity to supply peak current (In 200V Range) [A]: 40.0

Peak Current Data [A]:

Test items Data
OFF/ON (90°) 0.00
OFF/ON (270°) 0.00
ON/OFF/ON (90°) 0.00
ON/OFF/ON (270°) 0.00

page 1
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IEC1000-4-11 Test Plan for

Voltage Variations
Print Date: 1997/10/17

1, EUT

Name: AC power supply PCR-W, S/NO.12345678
Connection Peripherals:

GPIB Interface was connected to PC with the GPIB cable of 2m
Input Power Port:

Connected to the distribution board with the supplied cable.
Typlcal Operation Mode:

Setting the output of 100 V repeatedly with the test program

Performance Criteria:
No rise of output voltage

Setup Description:

Ordinary setup
Test Voltage: 2300V Test Frequency: 50.00 Hz
Lower Voltage: 170.0V Upper Voltage: 2500V
2.Expectation

Operation Modes As Results: Normal operation

3. Test Setup

Intervals: i0s

Decreasing: is

Reduced: is

Increasing: 1s

item No Levels[%]
1 40
2 0

page |
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IEC1000-4-11 Test Report for
Voltage Varlations

Print Date: 1997/10/17

1, EUT
Name: AC power supply PCR-W, S/NO,12345678
Connection Peripherals:
GPIB Interface was connected to PC with the GPIB
cable of 2m
Input Power Port:
Connected to the distribution board with the supplled
cable,
Typical Operation Mode:
Setting the output of 100 V repeatedly with the test
program
Performance Criteria:
No rise of output voltage
Test Voltage: 2300V Test Frequency:  50.00 Hz
Lower Voltage: i700V Upper Voltage: 2500V
2. Environment
Temperature [°C]: 23.5
Humidity[%]: 67.0

Confirmation of Pressure 86-106[kPa}: Yes
Confirmation of Electromagnetic Conditions: Yes

3. Operator

Name: Jiro Kikusul

Location: Environmental test room
Date/Time: 1997/09/30 15:33:47
Comment: A sample for operation manual

4, Test Instruments

Power Supply Model Name: PCR-2000L ROM Verslon 2.04

5. Results
Intervals: i0s
Decreasing: 18
Reduced: 18
Increasing: 1s
Test Voltage (Ut): 2300V

EUT could recover its operation by itself: Yes
Time Interval during lost functionality: 1

Judgement: Test Passed
Confirmed by

Taro Klkusul

Signature

(Dangerous : dangerous or unsafe)

Item No Levels State Dangerous Comment
[%]
1 40 Normal No
2 0 Normal No
page 1
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Immunlity Tester Checksheet
For Dip / Short Interruptions

Test Grade: 2 State:
Intervals: s 1: Normal Performance
2: Temporary Degradation(Recoverable)
3: Temporary Degradation (Intervention Needed)
4. Fatal Degradation
Dangerous: dangerous or unsafe

ItemNo Level Duration Phase State Dangerous Comment
[%] (duration) [°] (No)

1 70  -05 0 [yes LINo
2 40  -05 0 CJves Lo
3 0 -05 0 (ves [no
4 70 0.5 0 Uyes UlNo
5 40 0.5 0 Oves Lo
6 0 0.5 0 Clyes [INo
7 70 1.0 0 Oyes [INo
8 40 1.0 0 (yes [INo
9 0 1.0 0 [(ves [INo
10 70 5.0 0 Oves CNo
11 40 5.0 0 (yes [UNo
12 0 5.0 0 (yes CiNe
13 70 10.0 0 Uyes Uno
14 40 10.0 0 Oves UNo
15 0 100 0 Cyes CIne
16 70 25.0 0 Oves [INo
17 40 250 0 Clyes CINe
18 0 250 0 Uyes [INo
19 70 50,0 0 Clyves [No
20 40  50.0 0 Oyes Line
21 0 500 0 Clyves (o
page 1

Page 40



IEC 1000-4-11 Immunity Testers User's Manual

Immunity Tester Checksheet
For Voltage Varlations

Test Grade: 1

State:

Intervals: s 1: Normal Performance
Decrease: s 2: Temporary Degradation(Recoverable)
Reduced: s 3: Temporary Degradation (Intervention Needed)
Increase: ] 4. Fatal Degradatlon
Dangerous: dangerous or unsafe
ItemNo Level State Dangerous Comment
[%] {No)
40 Oyes Clno
2 0 Oyes Clno
page 1
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