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Foreword
Thank you for purchasing the Harmonic Analysis Software (Model 761922).
This user’'s manual lists precautions that must be taken during use, and contains useful
information about the functions, and operating procedures of the software. To ensure
correct use, please read this manual thoroughly before beginning operation. After
reading the manual, keep it in a convenient location for quick reference whenever a
question arises during operation. For information about the handling precautions,
functions, and operating procedures of the WT1600 Digital Power Meter (model 760101),
WT2000 series digital power meters (the WT2010 model 253101, and the WT2030
models 253102 and 253103) and the handling and operating procedures for Windows,
see the manuals for those products.

Notes

» The contents of this manual are subject to change without prior notice as a result of
continuing improvements to the instrument’s performance and functions. The figures
given in this manual may differ from those that actually appear on your screen.

» Every effort has been made in the preparation of this manual to ensure the accuracy
of its contents. However, should you have any questions or find any errors, please
contact your nearest YOKOGAWA dealer as listed on the back cover of this manual.

» Copying or reproducing all or any part of the contents of this manual without the
permission of Yokogawa Electric Corporation is strictly prohibited.

« This software supports the WT1600 Digital Power Meter's firmware (ROM) version
2.07 or later.

» This software supports the WT2000 Digital Power Meter's firmware (ROM) version
1.41 or later.

» The TCP/IP software of this product and the document concerning the TCP/IP
software have been developed/created by YOKOGAWA based on the BSD
Networking Software, Release 1 that has been licensed from California University.

Trademarks

» Microsoft, Windows, Windows NT, Windows Me, and Windows XP are either
registered trademarks or trademarks of Microsoft Corporation in the United States
and/or other countries.

» Adobe and Acrobat are trademarks of Adobe Systems Incorporated.

» Other company and product names are trademarks or registered trademarks of their
respective companies.

» For purposes of this manual, the TM and® symbols do not accompany their
respective trademark names or registered trademark names.

Revisions
» 1stEdition  January 2003
« 2nd Edition June 2003

Disk No. BA47
2nd Edition : June 2003 (YK)
All Rights Reserved, Copyright © 2003 Yokogawa Electric Corporation
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Terms and Conditions of the Software License

NOTICE - PLEASE READ CAREFULLY BEFORE USE

Thank you very much for purchasing this medium containing a software program and related documentation provided by Yokogawa Electric
Corporation (hereinafter called “Yokogawa”), and the program contained, embedded, inserted or used in the medium (hereinafter called the
“Yokogawa Software Program”).

By opening this package or plastic wrapping (hereinafter called “Package”) enclosing the Yokogawa Software Program, you acknowledge that you
understand and agree to the “Terms and Conditions of the Software License” (hereinafter called “Terms and Conditions”) which is written in the
documentation and separately attached. Accordingly, the Terms and Conditions bind you.

The Yokogawa Software Program and its related documentation including ownership of copyright shall remain the exclusive property of Yokogawa
or those third parties from whom sublicensed software in the Yokogawa Software Program is licensed.

Yokogawa hereby grants you permission to use the Yokogawa Software Program on the conditions that you agree to the Terms and Conditions
before you open the Package and/or install it in or onto a computer.

IF YOU DO NOT AGREE TO THE TERMS AND CONDITIONS, YOU CANNOT OPEN THE PACKAGE, AND MUST IMMEDIATELY RETURN IT
TO YOKOGAWA OR ITS DESIGNATED PARTY.

Terms and Conditions of the Software License

Yokogawa Electric Corporation, a Japanese corporation (hereinafter called “Yokogawa”), grants permission to use this Yokogawa Software
Program (hereinafter called the “Licensed Software”) to the Licensee on the conditions that the Licensee agrees to the terms and conditions
stipulated in Article 1 hereof.

You, as the Licensee (hereinafter called “Licensee”), shall agree to the following terms and conditions for the software license (hereinafter called
the “Agreement”) based on the use intended for the Licensed Software.

Please note that Yokogawa grants the Licensee permission to use the Licensed Software under the terms and conditions herein and in no event
shall Yokogawa intend to sell or transfer the Licensed Software to the Licensee.

Licensed Software Name: Harmonic Analysis Software Model 761922

Number of License: 1

Article 1 (Scope Covered by these Terms and Conditions)

1.1 The terms and conditions stipulated herein shall be applied to any Licensee who purchases the Licensed Software on the condition that the
Licensee consents to agree to the terms and conditions stipulated herein.

1.2 The “Licensed Software” herein shall mean and include all applicable programs and documentation, without limitation, all proprietary
technology, algorithms, and know-how such as a factor, invariant or process contained therein.

Article 2 (Grant of License)

2.1 Yokogawa grants the Licensee, for the purpose of single use, non-exclusive and non-transferable license of the Licensed Software with the
license fee separately agreed upon by both parties.

2.2 The Licensee is, unless otherwise agreed in writing by Yokogawa, not entitled to copy, change, sell, distribute, transfer, or sublicense the
Licensed Software.

2.3 The Licensed Software shall not be copied in whole or in part except for keeping one (1) copy for back-up purposes. The Licensee shall
secure or supervise the copy of the Licensed Software by the Licensee itself with great, strict, and due care.

2.4 In no event shall the Licensee dump, reverse assemble, reverse compile, or reverse engineer the Licensed Software so that the Licensee
may translate the Licensed Software into other programs or change it into a man-readable form from the source code of the Licensed
Software. Unless otherwise separately agreed by Yokogawa, Yokogawa shall not provide the Licensee the source code for the Licensed
Software.

2.5 The Licensed Software and its related documentation shall be the proprietary property or trade secret of Yokogawa or a third party which
grants Yokogawa the rights. In no event shall the Licensee be transferred, leased, sublicensed, or assigned any rights relating to the
Licensed Software.

2.6 Yokogawa may use or add copy protection in or onto the Licensed Software. In no event shall the Licensee remove or attempt to remove
such copy protection.

2.7 The Licensed Software may include a software program licensed for re-use by a third party (hereinafter called “Third Party Software”, which
may include any software program from affiliates of Yokogawa made or coded by themselves.) In the case that Yokogawa is granted
permission to sublicense to third parties by any licensors (sub-licensor) of the Third Party Software pursuant to different terms and conditions
than those stipulated in this Agreement, the Licensee shall observe such terms and conditions of which Yokogawa notifies the Licensee in
writing separately.

2.8 In no event shall the Licensee modify, remove or delete a copyright notice of Yokogawa and its licenser contained in the Licensed Software,
including any copy thereof.

Article 3 (Restriction of Specific Use)

3.1 The Licensed Software shall not be intended specifically to be designed, developed, constructed, manufactured, distributed or maintained for
the purpose of the following events:

a) Operation of any aviation, vessel, or support of those operations from the ground;,

b) Operation of nuclear products and/or facilities;,

c) Operation of nuclear weapons and/or chemical weapons and/or biological weapons; or
d) Operation of medical instrumentation directly utilized for humankind or the human body.

3.2 Even if the Licensee uses the Licensed Software for the purposes in the preceding Paragraph 3.1, Yokogawa has no liability to or
responsibility for any demand or damage arising out of the use or operations of the Licensed Software, and the Licensee agrees, on its own
responsibility, to solve and settle the claims and damages and to defend, indemnify or hold Yokogawa totally harmless, from or against any
liabilities, losses, damages and expenses (including fees for recalling the Products and reasonable attorney’s fees and court costs), or claims
arising out of and related to the above-said claims and damages.

Article 4 (Warranty)

4.1 The Licensee shall agree that the Licensed Software shall be provided to the Licensee on an “as is” basis when delivered. If defect(s), such
as damage to the medium of the Licensed Software, attributable to Yokogawa is found, Yokogawa agrees to replace, free of charge, any
Licensed Software on condition that the defective Licensed Software shall be returned to Yokogawa’s specified authorized service facility
within seven (7) days after opening the Package at the Licensee’s expense. As the Licensed Software is provided to the Licensee on an “as
is” basis when delivered, in no event shall Yokogawa warrant that any information on or in the Licensed Software, including without limitation,
data on computer programs and program listings, be completely accurate, correct, reliable, or the most updated.

4.2 Notwithstanding the preceding Paragraph 4.1, when third party software is included in the Licensed Software, the warranty period and terms
and conditions that apply shall be those established by the provider of the third party software.
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Terms and Conditions of the Software License

4.3 When Yokogawa decides in its own judgement that it is necessary, Yokogawa may from time to time provide the Licensee with Revision
upgrades and Version upgrades separately specified by Yokogawa (hereinafter called “Updates”).

4.4 Notwithstanding the preceding Paragraph 4.3, in no event shall Yokogawa provide Updates where the Licensee or any third party conducted
renovation or improvement of the Licensed Software.

4.5 THE FOREGOING WARRANTIES ARE EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES OF QUALITY AND PERFORMANCE,
WRITTEN, ORAL, OR IMPLIED, AND ALL OTHER WARRANTIES INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED BY YOKOGAWA AND ALL THIRD PARTIES LICENSING THIRD
PARTY SOFTWARE TO YOKOGAWA.

4.6 Correction of nonconformity in the manner and for the period of time provided above shall be the Licensee’s sole and exclusive remedy for
any failure of Yokogawa to comply with its obligations and shall constitute fulfillment of all liabilities of Yokogawa and any third party licensing
the Third Party Software to Yokogawa (including any liability for direct, indirect, special, incidental or consequential damages) whether in
warranty, contract, tort (including negligence but excluding willful conduct or gross negligence by Yokogawa) or otherwise with respect to or
arising out of the use of the Licensed Software.

Article 5 (Infringement)

5.1 If and when any third party should demand injunction, initiate a law suit, or demand compensation for damages against the Licensee under
patent right (including utility model right, design patent, and trade mark), copy right, and any other rights relating to any of the Licensed
Software, the Licensee shall notify Yokogawa in writing to that effect without delay.

5.2 In the case of the preceding Paragraph 5.1, the Licensee shall assign to Yokogawa all of the rights to defend the Licensee and to negotiate
with the claiming party. Furthermore, the Licensee shall provide Yokogawa with necessary information or any other assistance for
Yokogawa’s defense and negotiation. If and when such a claim should be attributable to Yokogawa, subject to the written notice to
Yokogawa stated in the preceding Paragraph 5.1, Yokogawa shall defend the Licensee and negotiate with the claiming party at Yokogawa’s
cost and expense and be responsible for the final settlement or judgment granted to the claiming party in the preceding Paragraph 5.1.

5.3 When any assertion or allegation of the infringement of the third party’s rights defined in Paragraph 5.1 is made, or when at Yokogawa’s
judgment there is possibility of such assertion or allegation, Yokogawa will, at its own discretion, take any of the following countermeasures at
Yokogawa'’s cost and expense.

a) To acquire the necessary right from a third party which has lawful ownership of the right so that the Licensee will be able to continue to use
the Licensed Software;

b) To replace the Licensed Software with an alternative one which avoids the infringement; or

c) To remodel the Licensed Software so that the Licensed Software can avoid the infringement of such third party’s right.

5.4 If and when Yokogawa fails to take either of the countermeasures as set forth in the preceding subparagraphs of Paragraph 5.3, Yokogawa
shall indemnify the Licensee only by paying back the price amount of the Licensed Software which Yokogawa has received from the
Licensee. THE FOREGOING PARAGRAPHS STATE THE ENTIRE LIABILITY OF YOKOGAWA AND ANY THIRD PARTY LICENSING
THIRD PARTY SOFTWARE TO YOKOGAWA WITH RESPECT TO INFRINGEMENT OF THE INTELLECTUAL PROPERTY RIGHTS
INCLUDING BUT NOT LIMITED TO, PATENT AND COPYRIGHT.

Article 6 (Liabilities)

6.1 If and when the Licensee should incur any damage relating to or arising out of the Licensed Software or service that Yokogawa has provided
to the Licensee under the conditions herein due to a reason attributable to Yokogawa, Yokogawa shall take actions in accordance with this
Agreement. However, in no event shall Yokogawa be liable or responsible for any special, incidental, consequential and/or indirect damage,
whether in contract, warranty, tort, negligence, strict liability, or otherwise, including, without limitation, loss of operational profit or revenue,
loss of use of the Licensed Software, or any associated products or equipment, cost of capital, loss or cost of interruption of the Licensee’s
business, substitute equipment, facilities or services, downtime costs, delays, and loss of business information, or claims of customers of
Licensee or other third parties for such or other damages. Even if Yokogawa is liable or responsible for the damages attributable to Yokogawa
and to the extent of this Article 6, Yokogawa’s liability for the Licensee’s damage shall not exceed the price amount of the Licensed Software
or service fee which Yokogawa has received. Please note that Yokogawa shall be released or discharged from part or all of the liability under
this Agreement if the Licensee modifies, remodels, combines with other software or products, or causes any deviation from the basic
specifications or functional specifications, without Yokogawa’s prior written consent.

6.2 All causes of action against Yokogawa arising out of or relating to this Agreement or the performance or breach hereof shall expire unless
Yokogawa is notified of the claim within one (1) year of its occurrence.

6.3 In no event, regardless of cause, shall Yokogawa assume responsibility for or be liable for penalties or penalty clauses in any contracts
between the Licensee and its customers.

Article 7 (Limit of Export)
Unless otherwise agreed by Yokogawa, the Licensee shall not directly or indirectly export or transfer the Licensed Software to any countries other
than those where Yokogawa permits export in advance.

Article 8 (Term)

This Agreement shall become effective on the date when the Licensee receives the Licensed Software and continues in effect unless or until
terminated as provided herein, or the Licensee ceases using the Licensed Software by itself or with Yokogawa'’s thirty (30) days prior written notice
to the Licensee.

Article 9 (Injunction for Use)

During the term of this Agreement, Yokogawa may, at its own discretion, demand injunction against the Licensee in case that Yokogawa deems
that the Licensed Software is used improperly or under severer environments other than those where Yokogawa has first approved, or any other
condition which Yokogawa may not permit.

Article 10 (Termination)
Yokogawa, at its sole discretion, may terminate this Agreement without any notice or reminder to the Licensee if the Licensee violates or fails to
perform this Agreement. However, Articles 5, 6, and 11 shall survive even after the termination.

Article 11 (Jurisdiction)

Any dispute, controversies, or differences between the parties hereto as to interpretation or execution of this Agreement shall be resolved
amicably through negotiation between the parties upon the basis of mutual trust. Should the parties fail to agree within ninety (90) days after
notice from one of the parties to the other, both parties hereby irrevocably submit to the exclusive jurisdiction of the Tokyo District Court (main
office) in Japan for settlement of the dispute.

Article 12 (Governing Law)

This Agreement shall be governed by and construed in accordance with the laws of Japan. The Licensee expressly agrees to waive absolutely
and irrevocably and to the fullest extent permissible under applicable law any rights against the laws of Japan which it may have pursuant to the
Licensee’s local law.

Article 13 (Severability)
In the event that any provision hereof is declared or found to be illegal by any court or tribunal of competent jurisdiction, such provision shall be
null and void with respect to the jurisdiction of that court or tribunal and all the remaining provisions hereof shall remain in full force and effect.
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Chapter 1 Product Overview

1.1 Explanation of Functions

This software application (761922) measures harmonic currents of electrical equipment
according to an applicable IEC standard, (see section 1.3 for an overview) and displays/
saves the results of evaluations made according to the standard.

Applicable Measurement Instruments
This software can be used with Yokogawa's WT1600 Digital Power Meter (model
760101) and three of the WT2000 series of digital power meters (the WT2010 model
25301, or the WT2030 models 253102 and 253103). For information about the handling
precautions, functions, and operating procedures of the WT1600 or WT2000 series
digital power meters, see the manuals that came with those instruments.

Product User’s Manual Name User’s Manual No.
WT1600 WT600 Digital Power Meter IM760101-01E
(760101)

WT2010 WT2010 Digital Power Meter IM253101-01E
(253101)

WT2030 WT2030 Digital Power Meter IM253102-01E
(253102)

(253103)

Applicable Standard
The applicable standard of this software application is IEC 61000-3-2 (Electromagnetic
compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment
input current < 16 A per phase)) Edition 2:2000 consolidated with amendment 1:2001,
abbreviated as IEC 61000-3-2 Edition 2.1, and EN61000-3-2 Amendment 14. For an
overview of the standard, see section 1.3.

Retrieving and Loading of Measured Data/Waveform Data to Be Evaluated
Setting WT Measurement Conditions
This software application can be used to enter the same harmonic measurement
conditions that you can enter using the front panel keys of the WT.

Retrieving Measured Data from the WT Connected On-Line (On-Line Mode)
The measured data to be evaluated against the standard can be retrieved into your
PC via the GP-IB or Ethernet (WT1600 only) interface while making harmonic
measurements on the WT.

Loading Measured Data Already Saved (Off-Line Mode)
The measured data retrieved by the software can be saved. The saved measured
data/waveform data can be loaded to be evaluated against the standard.

IM 761922-01E 1-1
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1.1 Functional Explanation

Measurement Modes
Three measurement modes are available. The type of data retrieved and the operation
vary depending on the measurement mode.
Harmonic Measurement Mode
e When in On-Line Mode
Measurement and evaluation of harmonics conforming to IEC 61000-3-2 Edition
2.1 can be made while making harmonic measurements on the WT.

Measurement time

16 cycles at the 16 cycles at the
fundamental frequency | fundamental frequency |

Measures the harmonics Measures the harmonics
Measures the harmonics

using the measurement Retrieves the measured data Retrieves the measured data
conditions entered according  on the PC and stores them as on the PC and stores them as the
to the applicable standard instantaneous values next set of instantaneous values

One set of harmonic measurement data (handled as instantaneous values by the
software) consists of 16 cycles of measured data of the harmonic signal. The
instantaneous values, the mean value, and the maximum value of the measured
data retrieved within the measurement time (see next page) can be evaluated to
determine whether they are within the limits of the standard.

e When in Off-Line Mode
Evaluation can be made on the loaded measurement data according to the method
complying with IEC 61000-3-2 Edition 2.1.

Harmonic Monitor Mode
This mode can be selected only when in On-Line mode. Harmonic fluctuation can be
monitored on bar graphs and a numerical list while making harmonic measurements
on the WT. This mode is used to monitor the conditions of the harmonics and does
not evaluate against the standard as in Harmonic Measurement Mode. When the
next measured data is retrieved, the previous measured data is updated and does not

remain.

16 cycles at the 16 cycles at the
|fundamental frequency | |fundamental frequency |
\ /

Measures the Measures the
harmonics harmonics

Measures the harmonics Retrieves the measured data  Retrieves the measured data
using the measurement  on the PC and displays a bar  on the PC and displays a bar

conditions entered graph or numerical list graph or numerical list
according to the

applicable standard The previous measured data is

updated and does not remain.
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1.1 Functional Explanation

Waveform Monitor Mode
This mode can be selected only when in On-Line mode. The measured waveform
can be monitored while making harmonic measurements on the WT. This mode is
used to monitor the conditions of the waveform and does not evaluate against the
standard as in Harmonic Measurement Mode. When the next waveform data is
retrieved, the previous waveform data is updated and does not remain.

Approx. 2 cycles at the Approx. 2 cycles at the
fundamental frequency fundamental frequency

Samples the
waveform data

Samples the
waveform data

Retrieves the waveform Retrieves the waveform
data on the PC and data on the PC and
displays the waveform displays the waveform

The previous waveform data is
updated and does not remain.

Setting the Standard and Measurement Environment

Sets the classification of the equipment under test (EUT) as defined in IEC 61000-3-2
Edition 2.1 and evaluation conditions within each class.

Setting the Measurement Time

The measurement time is the time between the start of the measurement to the end of
the measurement. The time for measuring harmonics is set in units of 1 s in advance.
The harmonics can be measured continuously for the specified time. The measurement
time can be changed when equipment that emits harmonics that fluctuate over time is
measured or when confirming that the emitted harmonics do not change even when the
equipment is operated over extended time.

Setting the Title/Comment of Reports

A title or a comment of a report can be entered and saved or printed along with the
harmonic measurement data. When printing, you can select whether to use color or
black and white.

Starting/Stopping Measurements

Harmonic measurement on the WT can be started from your PC when in On-Line mode.

The measurement cannot be started when in Off-Line mode.

When in Harmonic Measurement Mode
When harmonic measurement on the WT is started from the PC, the harmonics data
measured on the WT is retrieved and stored on the PC. The next data is retrieved
and stored as next data. All the data retrieved within the measurement time are
stored. When the specified measurement time elapses, the measurement
automatically stops as well as the data retrieval. You can also abort the measurement
and data retrieval from the PC before the specified measurement time elapses.

When in Harmonic Monitor or Waveform Monitor Mode
When harmonic measurement on the WT is started from the PC, the harmonics data
or waveform data measured on the WT is retrieved and stored on the PC. When the
next data is retrieved, the previous data is updated and does not remain. These
modes are used to monitor the conditions of the harmonics and waveforms and do not
evaluate against the standard as in Harmonic Measurement Mode. To stop the
measurement and data retrieval in these modes, press the Stop button.

IM 761922-01E
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1.1 Functional Explanation

Displaying the Evaluation Results and Measured Data/Waveform Data

The result of the evaluation as to whether the harmonic current data up to order 40 is
within the limits of IEC 61000-3-2 Edition 2.1 and the corresponding measured data can
be displayed. Various displays below are possible only when in Harmonic Measurement
mode.

Display of the Evaluation Result within the Entire Measurement Time
Evaluation can be made as to whether all of the harmonic measurement data in the
measurement time are within the limits according to the settings specified in “Setting
the Standard and Measurement Environment” (as described earlier), and the results
can be displayed collectively.

Bar Graph Display of Harmonic Current/Voltage
Bar graphs of the harmonic measurement data and the standard limits can be
displayed for each order. Moreover, the evaluation as to whether harmonic current
data is within the limits can be displayed using different colors. The harmonic current
data to be evaluated is the mean value, the maximum value, and instantaneous
values (one set of harmonic measurement data) of the measured data within the
measured time. Both harmonic current and voltage can be displayed for each input
element of the WT.

List Display of Harmonic Current/Voltage
A list of the harmonic measurement data and the standard limits can be displayed for
each order. Moreover, the evaluation as to whether harmonic current data is within
the limits can be displayed using different colors. The harmonic current data to be
evaluated is the mean value, the maximum value, and instantaneous values
(individual measurement data) of the measured data within the measured time. Both
harmonic current and voltage can be displayed for each input element of the WT.

Fluctuation Graph Display of Harmonic Current
Graphs of the harmonic current fluctuation over time can be displayed for each order.
The lists can be displayed for each input element of the WT.

Waveform Display of Voltage/Current
The waveform immediately after the end of the measurement can be displayed.
Approximately 2 cycles of waveform is displayed using the WT2000, or approximately
4 cycles on the WT1600. You can place the cursor on the current waveform and read
the phase difference (phase angle) from the first zero-crossing point of the voltage
waveform and the current value of the phase. The list can be displayed for each input
element of the WT.

Fluctuation Graph Display of Voltage/Current/Active Power
Graphs of the fluctuation of the rms value of the voltage and current as well as the
active power that is determined from the measured fundamental frequency and all
harmonics can be displayed. The list can be displayed for each input element of the
WT.

Bar Graph Display of the Phase Angle of the Harmonic Current
Bar graphs of the phase angle of the harmonic current with respect to the
fundamental signal for each order can be displayed. The list can be displayed for
each input element of the WT.

List Display of the Phase Angle of the Harmonic Current
A list of the phase angle of the harmonic current with respect to the fundamental
signal for each order can be displayed. The list can be displayed for each input
element of the WT.
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1.1 Functional Explanation

Saving and Loading Setup Information, Measured Data, and Waveform Data
Saving and Loading Setup Information

Setup information such as the measurement mode, standard and measurement
environment settings, measurement time, display format of bar graph and numerical
list, titte/comment of reports (one-page reports containing the bar graph/numerical list
of the measured data and evaluation results) specified by the software can be saved.
The setup information saved to a file can also be loaded.

Saving and Loading Measured Data/Waveform Data

The harmonic measurement data or waveform data retrieved from the WT in
Harmonic Measurement mode into the PC using the software can be saved to a file.
In this case, the harmonic measurement conditions of the WT specified using the
software and the same data as the setup information described above are also saved.
The harmonic measurement data, waveform data, harmonic measurement conditions,
and setup information saved to a file can also be loaded.

Saving the Measured Data or Waveform Data in CSV Format

The harmonic measurement data or waveform data retrieved from the WT into the PC
using the software can be saved to a file in CSV format. The software cannot load the
data saved to a CSV file. Software applications installed on the PC that support files

in CSV format can open the data.

Saving and Printing Screen Images and Reports
Screen images and reports can be saved to files in BMP format or printed.

.

.

The active window among the displayed graph and list windows can be saved in BMP
format or printed.

A list or bar graph of the harmonic measurement data can be saved in BMP format or
printed as a report. A title or comment can be attached to a report (see “Setting the
Title/Comment of Reports” on page 1-3).
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1.1 Functional Explanation

Repeatability of Measured Data

The maximum value and mean value in the harmonics measurement data saved to files
can be compared, and the difference in the measured data can be displayed on a bar
graph or numerical list for each order. This function can be used to evaluate whether the
difference between data measured under the same measurement conditions when
harmonics are measured using the same product or same product model is within 5% as
defined in the standard (confirmation of repeatability).

File 1 File 2 File 3 File N

Comparison Using Maximum Values

,,,,,,,,,,,,,,,,, _ Mxmax — Mxmean _, 1o js the 5% line
Mxmax Mxmean

—>Harmonic orders (2 to 40)

o __Mxmin _ Mxmin — Mxmean _, 1qq js the 5% line
Mxmean

Mxmean = (Max1 + Max2 + Max3 + ... + MaxN)/N

(Mxmean: The value derived by summing the maximum values of each file (Max1,
Max2, Max3, ... MaxN) and dividing by the number of summed values (N). The value
can be determined for each order.)

Mxmax = [Max1, Max2, Max3, ..., MaxN]max

(Mxmax: The maximum value among the maximum values of each file. The value can
be determined for each order.)

Mxmin = [Max1, Max2, Max3, ..., MaxN]min

(Mxmin: The minimum value among the maximum values of each file. The value can
be determined for each order.)

Comparison Using Mean Values
Comparison using mean values is obtained by replacing Mxmean, Mxmax, and Mxmin
with Mnmean, Mnmax, and Mnmin, respectively in the figure of the comparison using
maximum values.

Mnmean = (Mean1 + Mean2 + Mean3 + ... + MeanN)/N

(Mnmean: The value derived by summing the mean values of each file (Mean1,
Mean2, Meang, ... MeanN) and dividing by the number of summed values (N). The
value can be determined for each order.)

Mnmax = [Mean1, Mean2, Mean3, ..., MeanN]max

(Mnmax: The maximum value among the mean values of each file. The value can be
determined for each order.)

Mnmin = [Mean1, Mean2, Mean3, ..., MeanN]min

(Mnmin: The minimum value among the mean values of each file. The value can be
determined for each order.)
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1.2 System Requirements

Hardware

PC
A PC with a Celeron 500 MHz CPU or higher.

Internal Memory
128 MB or more.

Hard Disk
Free space of 10 MB or more.

GP-IB Interface Card or Board

(Not Required When Connecting to the WT1600 via Ethernet)
A GP-IB card or board made by National Instruments (version 1.60 or later) must be
installed in the PC.

Ethernet Communication Port (WT1600 Only)
A 10BASE-T/100BASE-TX compatible Ethernet communications port is required for
connecting to the WT1600 via Ethernet.

Disk Drive
One CD-ROM drive. The drive is used to install the software.

Display
A display compatible with Windows 98, Windows Me, Windows XP Professional,
Windows NT 4.0 Workstation, or Windows 2000 Professional. A resolution of 1024x
768 dots or higher analog RGB with 65,536 colors or more recommended.

Mouse or Pointing Device
A mouse or pointing device compatible with Windows 98, Windows Me, Windows XP
Professional, Windows NT 4.0 Workstation, or Windows 2000 Professional.

Printer
A printer compatible with Windows 98, Windows Me, Windows XP Professional,
Windows NT 4.0 Workstation, or Windows 2000 Professional. A printer driver
compatible with Windows 98, Windows Me, Windows XP Professional, Windows NT
4.0 Workstation, or Windows 2000 Professional is required. A color printer is
recommended.

oS

Windows 98, Windows Me, Windows XP Professional, Windows NT 4.0 Workstation, or
Windows 2000 Professional is required.

WT Digital Power Meter
WT2000 Series
The WT2010 or WT2030 Digital Power Meter with firmware (ROM) version 1.41 or
later, a GP-IB interface, and the harmonic analysis function.
WT1600
The WT1600 Digital Power Meter with firmware (ROM) version 2.07 or later, and a
GP-IB or Ethernet interface.

IM 761922-01E 1-7
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1.3 Applicable Standard (IEC 61000-3-2 Edition 2.1)

The applicable standard of this software application is IEC 61000-3-2 (Electromagnetic
compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment
input current < 16 A per phase)) Edition 2:2000 consolidated with amendment 1:2001,
abbreviated as IEC 61000-3-2 Edition 2.1, and EN61000-3-2 Amendment 14. This
section gives an overview of the standard. For further details, see the actual text of the
applicable standard.

Scope and Classification

Limits

The limits for harmonic current emissions (IEC61000-3-2) are applicable to electrical and
electronic equipment having an input current of up to 16 A per phase and connected to
public low-voltage distribution systems. Classification is made depending on the type of
equipment. |IEC 61000-3-2 Edition 2.1 does not define the limits for some types of
equipment. For details, see the applicable standard.

-Electrical and electronic equipment having an input current up to 16 A per phase -

r N D

Class A Class B Class C

« Balanced three-phase equipment Portable tools Lighting equipment

* Household appliances, excluding
equipment identified as Class D 2

» Tools excluding portable tools
(portable tools are Class B)

o Dimmers for incandescent lamps Class D

e Audio equipment . .
« Equipment not specified in one Television receivers, personal computers (PCs),

of the other three classes (B, C, and PC monitors with a rated power of 600 W or
and D)

The limits are specified for each class. IEC 61000-3-2 assumes a phase voltage of 220
V, 230 V, and 240 V for specifying the limits. For equipment of differing rated voltage,
conversion may be necessary. For the conversion equation, see “Conversion of Limits”
(page 1-10).

Limits for Class A Equipment

Harmonic order | Maximum permissible
n harmonic current [A]
Odd harmonics
3 2.30
5 1.14
7 0.77
9 0.40
11 0.33
13 0.21
15<n<39 0.15x(15/n)
Even harmonics
2 1.08
4 0.43
6 0.30
8<n<40 0.23%(8/n)

Limits for Class B Equipment

Limits for Class A equipmentx1.5
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1.3 Applicable Standard (IEC 61000-3-2 Edition 2.1)

Limits for Class C Equipment
Classification is made according to the active power of the equipment shown
below. For single-phase equipment, the classification is made using the active
power of the single-phase power. For multi-phase equipment, the classification is
made using the sum of the active powers all phases (three phases if three-phase).

o Equipment with active input power exceeding 25 W

Harmonic order Maximum permissible harmonic current
n expressed as a percentage of the input
current at the fundamental frequency [%]
2 2
3 30xA*
5 10
7 7
9 5
11<n<39 3
(Odd harmonics only)

* A is the power factor (circuit power factor).
For the fundamental current and power factor, use the measured values
under maximum load conditions of the equipment.

o Equipment with active input power less than or equal to 25 W

Shall meet one of the two conditions below.

1. Does not exceed the power ratio limits of Class D.

2. The third and fifth harmonics shall not exceed the limits given in the table below.
Moreover, the relationship of the fundamental voltage waveform and the input
current waveform shall be as shown in the figure below.

Harmonic order | Maximum permissible harmonic current
n expressed as a percentage of the input
current at the fundamental frequency [%]
3 86
5 61

The relationship of the fundamental supply voltage waveform and the input current
waveform is as follows, where the zero crossing of the fundamental supply voltage is
assumed to be at 0° (degrees).

¢ Beginning of the current flow: Before or at 60°

e Last current peak: Before or at 65°

e End of the current flow: 90° or after

60 65° 90°
N¥ ¥

Current JN

Limits for Class D Equipment V
Shall meet the maximum permissible harmonic current (power ratio limit) per watt and
the maximum permissible current given in the next table. The concept of power
(active power) of single- or multi-phase equipment is the same as Class C.

Voltage o

Harmonic order Maximum permissible harmonic | Maximum permissible
n current per watt [mA/W] harmonic current
(Power ratio limit) (Odd harmonics only)
[A]
3 3.4 2.30
5 1.9 1.14
7 1.0 0.77
9 0.5 0.43
11 0.35 0.33
13<n<39 3.85/n Same as class A.
(Odd harmonics only)
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1.3 Applicable Standard (IEC 61000-3-2 Edition 2.1)

Conversion of Limits
IEC 61000-3-2 assumes a phase voltage of 220 V, 230 V, and 240 V for specifying the
limits. For equipment of differing rated voltage, conversion may be necessary.
Convert the limits of all the classes using the following equations and apply them.
However, conversion to a phase voltage of 220 V or 240 V is not necessary.

Phase voltage

Line voltage of three-phase

Converted limit = Limit of each class x

Converted limit = Limit of each class x

230
Rated voltage of the equipment

400
Rated voltage of the equipment

Specifications of Supply Source, Measurement Equipment, Test Conditions, and
Application Method of Limits.

This section lists only the items. For detailed specifications, see the applicable standard.
Power Supply

Supply voltage and frequency range.

Permissible range of harmonics contained in the supply voltage.

Voltage peak value and phase offset between the waveform zero crossing and the
peak value.

Internal impedance of the supply source.

Angle between the fundamental voltage on each pair of phases in the case of a
three-phase source.

Measurement Equipment

Error of the measurement equipment.
Input impedance of the measurement equipment.
Time constant of the internal processing when measuring harmonics.

Test Conditions

Test conditions for television/audio equipment and lighting equipment.

Test conditions for general equipment not specified in the applicable standard.
For example, performing tests by setting the equipment to a condition that
produces the maximum total harmonic current (THC).

Specification of the repeatability of the measurement results.

Specification of the observation time (measurement time) to achieve the
repeatability of the measurement results.

Application Method of Limits

Derivation of the fundamental current and power factor (circuit power factor) of

class C equipment.

Derivation of the power (active power) used by class D equipment

Specifications when comparing the harmonic current limits and measured values

for each order.

» Compare the specified limit and the mean value of the harmonic current within
the measurement time and evaluate.

» Compare the value that is 1.5 times the specified limit and the maximum value
of the harmonic current within the measurement time and evaluate.

Relaxation of the specification

If the total partial odd harmonic currents (POHC) of order above and including 21 is

less than the specified POHC limit, the average of the odd harmonic currents of

order above and including 21 is permitted to be 1.5 times the specified limits.
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1.4 Flow of Operation (GP-IB)

To display and evaluate harmonic measurement data using this software, the WT Digital
Power Meter and PC must be connected via the GP-IB interface, the software must be
installed, WT measurement conditions must be set, and evaluation conditions of the
applicable standard must be set. Follow the steps below.

Preparation Flow Chart

|Connect the WT and PC via GP-IB (section 2.1)|
v

| Install the software (section 2.4) |

uonesedald

On-Line Mode Flow Chart

| Start the software (section 2.5) |

Select WT
(section 2.5)

Switch from
Offline tf Online

Online or Offline Select the WT GP-IBaddress
Offline (WT1600:section 3.1)
(see the next page) (WT2000:section 3.2)
Select the WT GP-IB Select Online
address (section 2.5) (section 3.3)

< I
Set the WT measurement
conditions (section 3.4)

elect the measurement
mode (section 3.5

Measurement mode: Harmonic
Monitor or Waveform Monitor

Measurement mode: Harmonic

SUOIJIPUOD UOIIEN|BAS PUB SUOIJIPUOI JUSWAINSEaW 189S

Measurement
Set the evaluation conditions of Set standard and measurement

the standard (sections 3.6 and 3.7) environment (section 3.6)
3o !
] P4 Execute the measurement Execute the measurement
S g (section 3.8) (chapter 5)
o T . p
3 -
23
3 Display the evaluation results and Monitor harmonlcs and
[ measured data (chapter 4) waveforms (chapter 5)
[7 =]
c O
:
= 0 Save setup information or Print Print screen images
= measured data (chapter 6) (chapter 7) _ Save screen (sections 7.3 to 7.5)
% ) Save screen images (section 7.1) \/—\ images (section 7.1) \/—\
)
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1.4 Flow of Operation (GP-IB)

Off-Line Mode Flow Chart

Switch from
Online to Offline

Select Offline
Start the software (section 2.5 (section 3.9)

v

Load the setup information or
measured data (sections 3.10 and 6.2)

Online or Offline
(section 2.5)

(See the previous page)

Measurement mode: Harmonic Measurement

SUOIIIPUOD UOIIBN|BAS dY] 19S

}

Set standard and measurement
environment (section 3.6)

A

Display the evaluation results and
measured data (chapter 4)

v

Print
(chapter 7)

Save the setup
information (section 6.1)

s)insaJ 9y} sS920.1d
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1.5 Flow of Operation (Ethernet : WT1600 Option)

To display and evaluate harmonic measurement data using this software, the WT Digital
Power Meter and PC must be connected via the GP-IB interface, the software must be
installed, WT measurement conditions must be set, and evaluation conditions of the
applicable standard must be set. Follow the steps below.

Preparation Flow Chart

| Connect the WT and PC via Ethernet (section 2.1) |

v

| Install the software (section 2.4) |

uonediedald

On-Line Mode Flow Chart

SUOIJIPUOD UOIIEN|BAS PUB SUOIJIPUOI JUSWAINSEaW 189S

oy} a1noaxg

oy} ssas0.id

| Start the software (section 2.5) |

Select WT
(section 2.5)

Online or
Offline

Select the WT Ethernet (TCP-IP)
(section 2.5)

[«

Offline

(see the next page)

Switch from
Offline tf Online

Select the WT Ethernet (TCP-IP)
(WT1600:section 3.1)
(WT2000:section 3.2)

v

Select Online
(section 3.3)

Set the WT measurement
conditions (section 3.4)

elect the measurement

Measurement mode: Harmonic
Monitor or Waveform Monitor

mode (section 3.5

Measurement

Measurement mode: Harmonic

Set the evaluation conditions of
the standard (sections 3.6 and 3.7)

Set standard and measurement
environment (section 3.6)

v

Execute the measurement
(section 3.8)

Ss}insaJ pajnseaw juawaJinseaw

Display the evaluation results and>

measured data (chapter 4)

Execute the measurement
(chapter 5)

Monitor harmonlcs and
waveforms (chapter 5)
v

Save screen images (section 7.1)

Save setup information or
measured data (chapter 6) (chapter 7)

Print Print screen images

Save screen (sections 7.3 to 7.5)

images (section 7.1)

\/_\
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1.5 Flow of Operation (Ethernet : WT1600 Option)

Off-Line Mode Flow Chart

Start the software (section

25

Online or Offline
(section 2.5)

(See the previous page)

SUOIIIPUOD UOIIBN|BAS dY] 19S

Measurement mode: Harmonic Measurement

Switch from
Online to Offline

Select Offline
(section 3.9)

v

Load the setup information or
measured data (sections 3.10 and 6.2)

}

environment (section 3.6)

Set standard and measurement

A

Display the evaluation results and
measured data (chapter 4)

v

Save the setup
information (section 6.1)

s)insaJ 9y} sS920.1d

Print
(chapter 7)
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Chapter 2 Preparation before Use

2.1

Connecting the WT Digital Power Meter and the

The WT digital power meter and PC are connected using the GP-IB or Ethernet
(WT1600 option) interface. Connect the GP-IB or Ethernet cable with the power to both
the WT digital power meter and the PC turned OFF.

Connecting the GP-IB Cable to the WT

Check that the power to the WT is turned OFF and connect the GP-IB cable to the GP-IB
connector on the WT rear panel.

Connecting the GP-IB Cable to the PC
Check that the power to the PC is turned OFF and connect the other end of the GP-IB
cable to the GP-IB connector on the PC.

GP-IB connector on the PC
WT rear panel

Setting the GP-IB Address of the WT2000

Turn ON the power to the WT. After an opening message appears, the WT is ready to
make measurements. Press the LOCAL key on the WT front panel. GP-IB
communication settings can now be entered. Set the items as follows.
Mode
Addr A (Addressable mode A)
Address
Addr _
Select the GP-IB address in the range of 1 to 30. Do not select 0, because address 0
is reserved for use on the PC.
Terminator
tErM Cr+LF

For the setup procedure, see the WT User’s Manual.
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2.1 Connecting the WT Digital Power Meter and the PC

Setting GP-IB the Address of the WT1600

IDISPLAVl HOLD ““‘;,g’,‘gf l I FILE “ STORE | copy

SINGLE STORE SET  MENU
oTRIGD © ©REMOTE

N
o
CURSOR g

CMAX HoLD L= [sHIFT

To exit the menu during operation, press ESC.

e

o o

o] e Jard
CAL

=

=
STAFIT STOP |m

INTEG SET  RESET

RANGE

MOTOR SET

Procedure

Press MISC to display the Misc menu.

Press the Communication soft key.

Press the Comm Device soft key to display the GP-IB menu.
Turn the jog shuttle to set the address.

H>owp -

|
|

FTSE, ESC w11 | ESC

[ conn Device ||

Infornation

Initialize
Settings

Communication

GP-1B
@ Address L

1

DateTime

{
Conf ig

[
Selftest

Next
12|

JUbbeud
JUbuod

Explanation

Carry out the following settings when using a controller to set information that can be
specified through key operation on the WT1600 or when outputting setting parameters or
output waveform display data to the controller.

Setting the Address

Set the address of the WT1600 within the following range for the addressable mode.
0to 30

Each device that can be connected via GP-IB has a unique address within the GP-1B
system. This address is used to distinguish the device from others. Therefore, when

you connect the WT1600 to a PC, for example, make sure to assign a unique address
to the WT1600.

Note

Do not change the address while the controller or other devices are using the GP-IB system.
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2.1 Connecting the WT Digital Power Meter and the PC

Network Connection (WT1600 Option)

To connect to a network, connect a UTP (Unshielded Twisted-Pair) cable or an STP
(Shielded Twisted-Pair) cable that is connected to a hub, for example, to the 10BASE-T
port on the rear panel of the WT1600.

10BASE-T HUB or router

%] J

o]
L

odod O O
UTP cable PC
or \
R = = TP oo
WT1600 g == —
e =5 10BASE-T port
\:—H E== H —/fofj RJ-45 modular jack
—J —J
NIC

One-to-One Connection (WT1600 Option)
Even when connecting the WT1600 and a PC in a one-to-one configuration, connect
them via a hub as shown below.

10BASE-T HUB

or router ——— |[ ]
O Odod O
\ uTP PC
cable
F‘% S or \
WT1600 cSaL'I’e == )
B (strai ===0
T ght) PEEEE
= = e —
L] L]

NIC

Note
*  When connecting the WT1600 and a PC in a one-to-one configuration, use a 10BASE-T/
100BASE-TX auto switching NIC or a 10BASE-T NIC on the PC side.
» Avoid connecting the WT1600 and a PC directly without going through a hub. Operations are
not guaranteed for communications using direct connection.
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2.2 Setting the Ethernet Interface (TCP/IP)

IDISPLAVl HOLD ““‘;j’,‘gf l I FILE “ STORE | copy
TORE SET MENU

SINGLE STORE S

D

@
©Q

OTRIGD © ©REMOTE o O
(=)
CORSOR X FoLONGLL

To exit the menu during operation, press ESC.

— VPUT e—

[=
RANGE

SCALING |
MOTOR SET
o
wer] e ]

CAL

H
H

o =

START | STOP |[SYNC SR
RESET

INTEG SET

: |III

Procedure

1. Press MISC to display the Misc menu.
2. Press the Next 1/2 soft key to display the Next 2/2 menu.
3. Press the Network soft key to display the Network menu.

|

&
o)

HisC,

Graph Color

Text Color

SC81
Setting

Netuork

I/ Output
Itens

Selftest

UouBouooy

8000000

4.  Press the TCP/IP Setup soft key to display the TCP/IP Setup dialog box.

Netuork,

TCP/IP
Setup

000000 me

2-4 IM 761922-01E



2.2 Setting the Ethernet Interface (TCP/IP)

When Using Only DHCP
5. Turn the jog shuttle to select DHCP.
Press SELECT to select ON.
Turn the jog shuttle to select DNS.
Press SELECT to display the DNS selection box.
Turn the jog shuttle to select OFF.

© o N

TCP-IP Setup,

IHCP
IP Address [8.[@.[9.( 9
Net Mask ESS.B59.B55.[ 9
Gate Way 8.8 4. g
s

When Using Only DNS
5. Turn the jog shuttle to select DHCP.
6. Press SELECT to select OFF.

Entering the IP Address
7. Turn the jog shuttle to select IP Address.
8.  Press SELECT to display the IP address entry box.
9. Turn the jog shuttle to enter the IP address of the WT1600.
10. Press SELECT or ESC to close the box.
11.  Enter all four octets of the IP address.

Entering the Subnet Mask
Enter the subnet mask according to the system or network to which the WT1600
belongs. If the subnet mask is not required, proceed to “Entering the Default
Gateway.”
12.  Turn the jog shuttle to select Net Mask.
13.  Enter all four octets of the subnet mask of the network to which the WT1600
belongs in the same fashion as the IP address.

Entering the Default Gateway
Enter the default gateway according to the system or network to which the WT1600
belongs. If the default gateway is not required, proceed to “Turning ON the DNS.”
14. Turn the jog shuttle to select Gate Way.
15.  Enter all four octets of the default gateway of the network to which the WT1600
belongs in the same fashion as the IP address.

TCP-IP Setup,

P

Em
[y
[ 8.[ 9

IP Address

Net Mask

Gate Way

DNS OFF
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2.2 Setting the Ethernet Interface (TCP/IP)

Turning ON the DNS
16. Turn the jog shuttle to select DNS.
17. Press SELECT to display the DNS selection box.
18. Turn the jog shuttle to select ON.
19. Press SELECT to confirm the DNS ON setting.

Entering the Domain Name
Enter the domain name of the system or network to which the WT1600 belongs.
20. Turn the jog shuttle to select Domain Name.

21. Press SELECT to display the keyboard.
22. Use the keyboard to enter the domain name of the network to which the
WT1600 belongs.

Entering the Address of the Primary DNS Server
23. Turn the jog shuttle to select DNS Server1.

24. Enter all four octets of the primary DNS server address in the same fashion as

the IP address.

Entering the Address of the Secondary DNS Server

Enter the information if the system or network to which the WT1600 belongs uses a
secondary DNS server. If a secondary server is not used, proceed to “Entering the

Primary Domain Suffix.”
25. Turn the jog shuttle to select DNS Server2.

26. Enter all four octets of the secondary DNS server address in the same fashion

as the IP address.

Entering the Primary Domain Suffix
Enter the information if a domain suffix is required.
27. Turn the jog shuttle to select Domain Suffix1.
28. Enter the primary domain suffix in the same fashion as the IP address.

Entering the Secondary Domain Suffix
Enter the information if a secondary domain suffix is present.
29. Turn the jog shuttle to select Domain Suffix2.
30. Enter the secondary domain suffix in the same fashion as the IP address.

TCP/IP Setup,

IHCP
IP pddress  [19.168.111.[29
Net Mask [E55.¢55.255. 4
Gate Way [9.C9.C 8.9
ms
Tomain Name | 1
NS serverl [ §.[@.[ 9.9
INS Serverz [ . @.[ 9.9

Tonain Suff ix1] 1

Domain Suff ixz] ]
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2.2 Setting the Ethernet Interface (TCP/IP)

When Using Both DHCP and DNS

Explanation

5. Turn the jog shuttle to select DHCP.

6.  Press SELECT to select ON.

7. Turn the jog shuttle to select DNS.

8.  Press SELECT to display the DNS selection box.

9. Turn the jog shuttle to select ON or Auto.
If you selected ON, you must enter information according to “Entering the
Domain Name” through “Entering the Secondary Domain Suffix” on the previous
page.
If you selected Auto, the entry information from “Entering the Domain Name” to
“Entering the Secondary Domain Suffix” is automatically set by the DHCP
server. Therefore, you do not have to enter the information.

TCP/IP Setup.
)

NS [@+Select—

IP Address [8.[@.[9.( 9
Met Mask 595,759, 9
Gate by (9[9[ 0[F

OFF 1
o fe.[9.[9.[9
Auto 8.8 9. g

Tomain Suff ix2[ 1

To use the Ethernet communication functions of the WT1600, DHCP, IP address, IP
address, subnet mask, default gateway, and DNS must be specified.
Consult your system or network administrator in setting these parameters.

DHCP (Dynamic Host Configuration Protocol)

The IP address, subnet mask, default gateway, and DNS can be automatically
specified by using DHCP.

To use DHCP, the network must have a DHCP server.

Consult your network administrator to see if DHCP can be used.

If you use DHCP, a different IP address may be assigned every time the WT1600
is powered up. You must be careful when using the FTP server function of the
WT1600.

IP Address (Internet Protocol Address)

Enter the IP address assigned to the WT1600. The default setting is “0.0.0.0.”

The IP address is used to uniquely identify a device on the Internet when using
TCP/IP. The address is a 32-bit value expressed using four octets (each 0 to 255),
each separated by a period as in [192.168.111.24].

A unique IP address must be obtained from the network administrator.

If DHCP can be used, the address is automatically assigned.

IM 761922-01E
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2.2 Setting the Ethernet Interface (TCP/IP)

Subnet Mask

.

Enter the mask value used when determining the subnet network address from the
IP address. The default setting is “255.255.255.0.”

Consult your network administrator for the appropriate value. You may not need to
set the value.

If DHCP can be used, the subnet mask is automatically assigned.

Default Gateway

Enter the IP address of the default gateway that is used when communicating with

other devices on a different segment (network unit). The default setting is “0.0.0.0.”
Consult your network administrator for the appropriate value. You may not need to
set the value.

If DHCP can be used, the default gateway is automatically assigned.

DNS (Domain Name System)
DNS is a system used to associate names used on the Internet called host names
and domain names to IP addresses. Given AAA.BBBBB.com, AAA is the host name
and BBBBB.com is the domain name. Instead of using the IP address, which is a
sequence of numbers, host name and domain name can be used to access the
network.

Note

Enter the domain name, the DNS server address, and the domain suffix. If DHCP
can be used, these values are automatically assigned.

When accessing a network drive or a network printer from the WT1600, a name
can be used to access the destination rather than an IP address.

Entering the domain name
+ Enter the network domain name that the WT1600 belongs to.
» Enter up to 30 characters.

» The characters that can be used are 0-9, A-Z, %,

sign).

() (parenthesis), - (minus

—

Entering the DNS server address

» Enter the IP address of the DNS server. The default setting is “0.0.0.0.”

* You can specify up to two DNS server addresses, primary and secondary.
When the primary DNS server is down, the secondary DNS server is
automatically looked up for the mapping of the host name/domain name and IP
address.

Entering the Domain Suffix

* When the IP address corresponding to the server name with the domain name
specified in the previous section is not found, the system may be set up to
search using a different domain name. Enter this alternate domain name as the
domain suffix.

* You can specify up to two domain suffixes, primary and secondary.

If you changed settings related to the Ethernet network, the WT1600 must be power cycled.
If the WT1600 is turned ON with the DHCP function enabled without an Ethernet cable
connected, communications and file functions may not operate properly. In this case, turn
DHCP OFF and power cycle the WT1600.
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2.2 Setting the Ethernet Interface (TCP/IP)

Configuring the TCP/IP Settings of the PC
Communication parameters such as the IP address must be specified also on the PC side.
Communication parameters are specified for each Ethernet NIC that is installed in the PC.

Here, the settings of the NIC required for connecting your PC and the WT1600 are explained.

If the IP address and other parameters are to be assigned dynamically using the DHCP
server, the following settings are not necessary.

Select Obtain an IP address automatically under the IP Address tab of the TCP/IP
Properties dialog box.

For example, if you are connecting a PC and the WT1600 to an independent Ethernet
network, you can specify parameters as indicated in the next table. For details on the
parameters, consult your system or network administrator.

Parameter Value Notes

IP address (Example) 192.168.21.128  IP address for the PC
Subnet mask (Example) 255.255.255.0 Set the same value as the subnet mask that was
specified for the WT1600.

Gateway None
DNS Not used
WINS Not used

The following procedure describes the steps for Windows 95/98. If you are using Windows

NT/2000 Pro carry out equivalent steps according to your operating system.

1. Select Start > Settings > Control Panel. The Control Panel opens.

2. Double-click the Network icon to display the Network dialog box.

3. Select TCP/IP corresponding to the Ethernet NIC that is connected to your PC and click
Properties. The TCP/IP Properties dialog box appears.

Metwork EHE

Configuration | Identificationl Aocess Eontroll

The following network components are installed:

Client for Microzoft Metworks

S8 3Com Fast EtherLink #L 10/100Mb T Ethemet NIC (30905
B8 Dial-Up Adapter

YTCR/ Com Fast EtherLink #<L 10/100Mb T3 Ethernet M

4~ TCP/IP -+ Dial-Up Adapter
4] | i
Add... Femove | Froperties |

4. Set the parameters such as the IP address according to the table above and click OK.

the space below.

" Obtain an IP address automatically Mew gateway:
% Specify an P address: 10. 0 .232. 1 Add |
P Address: 10. 0 .232.29 Installed g If

| Eemoye |

TCP/IP Properties EHE TCP/IP Properties EHE
Bindings | Advanced | Me®is | Bindngs | Advanced | NeBIOS |
DMS Configuration I Gateway I WINS Configuration P Address DNS Configuration  Gateway | WiMS Configuration I IP Address
An IP address can be automatically assigned to this computer. The first gateway in the Installed Gateway list will be the default.
If your network does not automatically assign IP addresses, ask The address order in the list will be the order in which these
your network. administrator for an address, and then tppe it in machines are uged.

IM 761922-01E
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2.3 Ethernet Control Settings

a
7—\ IDISPLAVl HoLp | V% PATE FILE | STORE | copy
SINGLE STORE SET MENU
3 STRIGD © CREMOTE

N
[ioal ) ]
©IMAX HOLDW LL= 4

CURSOR

To exit the menu during operation, press ESC.

CAL

o =

(o o e

INTEG SET _ RESET

rocedure

Select the communications interface to be used for controlling the WT.

1. Press MISC to display the Misc menu.

2 Press the Communication soft key to display the Comm menu.

3.  Press the Comm Device soft key to display the Comm Device menu.

4 Press the Network soft key. Doing so selects Ethernet as the interface for
controlling the WT.

For Suffix Code -C1 (GP-IB) For Suffix Code -C2 (Serial)
[ Fise____] ESC %; ESC [Comn Device_]]] ESC ‘CUE::%; ESC [Conm pevice_]TJ [ESC
Information GP-1B RS232
1 (. O e = O e T
Communication |:] D |:] ‘ E,:D:; D ‘ B,:::; |:]
Date Tine l:] l:] l:] CTS-RTS D TECTH:’S l:]
Terminator rhinator
Conf ig |: |: |:] cr Cr+Lf D Cr [f] CreLf |:]
selftest D D D D D
Note

Only the communications interfaces selected under Device are available. If commands are
sent using an unselected communications interface, the command will not be received.
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2.3 Ethernet Control Settings

Setting the User Name and Password

Press the User Account soft key to display the User Account dialog box.

Turn the jog shuttle to select User Name.

Press SELECT to display the keyboard.

Use the keyboard to enter the user name.

Turn the jog shuttle to select Password. The password setting is entered twice.
Press SELECT to display the keyboard.

Use the keyboard to enter the password. Password is not required if the user
name is anonymous.

- =2 © 0o N O

- O

Setting the Timeout Time

12.  Turn the jog shuttle to select Time Out.

13. Press SELECT to display the timeout time selection box.
14. Turn the jog shuttle to set the timeout time.

15.  Press SELECT or ESC to close the box.

Conn ]
| Comm Device

Network

]
User
Account

User Account,
User Nane
Passuord |
Tine Out(sec)

JUUDUE0E

Entering TCP/IP Settings

You must enter TCP/IP settings to control the WT from a PC using the Ethernet
interface. For instructions on entering settings, see section 2.2 “Setting the Ethernet
Interface (TCP/IP)”.

IM 761922-01E
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2.3 Ethernet Control Settings

Explanation

You can control the WT from a PC using the Ethernet interface. To enable this function,
you must confirm that your WT is running ROM version 2.07 or later, and that
YOKOGAWA'’s dedicated software has been installed on the PC according to the
instructions above.

Retail Software

WTViewer (Model 760122) version 2.00 or later.

A trial version is available and can be downloaded from the following URL.

http://www.yokogawa.com/tm/Bu/760122/

Free Software

Wirepuller version 1.02 or later.

Wirepuller can be downloaded from the following URL.
http://www.yokogawa.com/tm/Bu/DLsoft/wire/

Setting the User Name

» Enter the user name to allow access to the WT1600.

» Enter up to 15 characters.

» The characters that can be used are 0-9, A-Z, %, _, () (parenthesis), - (minus sign).

 If you specify anonymous, the WT1600 can be accessed from the outside (PC)
without a password.

Setting the Password

« Enter the password for the user name to allow access to the WT1600.

» Enter up to 15 characters.

» The characters that can be used are 0-9, A-Z, %, _, () (parenthesis), - (minus sign).

» If the user name is set to anonymous, the WT1600 can be accessed from the outside
(PC) without a password. The password setting is entered twice.

Setting the Timeout Time

The WT1600 closes the connection to the network if there is no access for a certain
period of time (timeout time).

The available settings are 0 to 3600 s, or Infinite. The default value is Infinite.

Note
The settings will not take effect until the unit is turned OFF then back ON again.
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2.4

Procedure

Installing the Software

The following procedures are for installing the software on Windows 2000 Professional.
The screens shown in the figure may vary depending on the OS that is running on the

PC.

w

Start Windows.
When using Windows NT 4.0 or Windows 2000, set the user name to Administrator
when starting up.

Place the installation CD-ROM containing the software into the CD-ROM drive.

Double-click My Computer, then the CD-ROM icon.
Double-click Setup.exe. InstallShield Wizard starts.

J File Edit View Favorites Tools  Help |-

J GBack » = - [&] | @search [Folders 2

JAddress |@ Compact Disc (F:) LI li'#GU
A [l & i
& A &y E
datal.hdr dataz.cab ikernel.ex_

=

layout, bin Setup.&e Setup.ini setup.in

|8 ohject(s) |1 71 MB |@. Iy Computer i

Start Screen of InstallShield Wizard

InstallShield Wizard )

e Harmanic Analysiz Software Setup iz preparing the [nstallShield®
‘whizard, which will guide you through the rest of the setup
process. Please wait.

(TITITI]] Cancel |
Click Next.
x

‘Welcome to the InstallShield Wizard for
Harmonic Analysis

The InztallShield® wWizard will install Harmonic Analysiz on
your computer. To continue, click Mext.

< Hack | Mext > I Cancel

IM 761922-01E
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2.4 Installing the Software

6.  If you accept the terms of the license agreement, select Yes. If you do not,
select No.

InstallShield Wizard

License Agreement

Fleaze read the following license agreement carefully.

Fresz the PAGE DOWHN key to see the rest of the agreement.

[Terms and Conditions of the Software Licenze -
‘r'okogawa Electric Corpaoration, a Japanese corporation [hereinafter called '*vokogawa'].
grants permigzion to uge this Yokogawa Software Frogram [hereinafter called the

"Licenzed Software"] to the Licensee on the conditions that the Licenzee agrees to the
terms and conditions stipulated in Article 1 hereof.

'T'ou, az the Licensee [hereinafter called "'Licenszee"], shall agree to the following terms

and conditions for the software licensze [hereinafter called the “Agreement™’] based on the

use intended for the Licensed Software.

Fleaze note that Yokogawa grants the Licensee permizsion to uze the Licensed Software
under the terms and conditions herein and in no event thall Yokogawa intend to sell or LI

Do you accept all the terms of the preceding License Agreement? If you choose Ma, the
setup will close. Taoinstall Harmonic Analysis, you must accept this agreement.

IrrstalShield

< Back es Mo |

When Yes is selected When No is selected

. v
Eatsetup
Proceed to step 7. -

Setup is not complete, IF you quit the setup pragram now, the components yvou requested to add/remove will not be installedfuninstalled.

‘fou may run the setup program at a later time to complete the operations.

Are you sure you wank to quit the setup?

Abort the installation.

Return to the previous screen.

7. Select the installation destination, and click Next.
If you click Browse, you can specify the installation destination. The default installation
destination is set to “C:\Program Files\Yokogawa\Harmonic Analysis.”

InstallShield Wizard

Choose Destination Location

Select folder where Setup will install files,

Setup will inztall Harmonic Analyziz in the following folder.

To inztall to this folder, click Mext. To install to & different folder, click Browse and select
another folder.

C:\Program Files\Yokogawa\Harmonic Analpsis Browse. . |

IrrstalShield

" Destination Folder

< Back | Mext > I Cancel |
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2.4 Installing the Software

8.

Select the program folder where the program icon is to be added and clickNext.

The installation starts.

The program icon (shortcut) of the software is added in the Programs menu within the

Start menu. The destination is selected here. The default program folder is

Yokogawa.

InstallShield Wizard |

Select Program Folder
Fleaze select a program folder.

Setup will add program icons to the Program Folder listed below. ‘You may twpe a new folder
name, or select one from the existing folders list. Click Next to continue.

Program Folders:

Existing Folders:

Administrative Tools

IrrstalShield

< Back | Mext > I Cancel |

If the installation completes successfully, a message “Setup has finished

installing” is displayed. Click Finish.

InstallShield Wizard Complete

Setup has finished instaling Harmonic Analysis on wour
computer.

< Hack | Finizh I Canee!

IM 761922-01E
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2.5 Starting and Exiting the Software

Procedure

Starting the Software
Starting the Software
1. From the Start menu, choose Programs > Yokogawa > Harmonic Analysis >
IEC61000-3-2. The software starts.
The procedure above applies when the default software installation destination and
program folder are used. If you changed the installation destination or program folder
at installation, select the corresponding location.

‘Windows Update

§  Programs » @ Accessories L4
@ SiSE30_730v2.03 »
Documents L4 @ Skarkup 3
5 e Internet Explorer
I‘_;ﬂ CQutlook Express
Seemidh » & TAISI Analysis 2
(5} winGrab 1.50

Settings

Help E Harmonic

Run...

Shut Down. ..

EFEFEIR

2. When you start the software, a dialog box appears for you to select the WT

model.
Selecting the WT Model
3. Select either WT2000 or WT1600.
select WT x|
& w1600
W T2000
QK I Cancel |

Selecting the Communications Mode
4. Select Online or Offline.
x

' Onling
= Dffline

()8 I Cancel |

« If You Selected Online
If you selected the WT2000, proceed to step 5.
If you selected the WT1600, proceed to step 6.
+ If you selected Offline, go to section 3.10.
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2.5 Starting and Exiting the Software

Selecting the Communication Address
5. Inthe Initialize Interface dialog box that is displayed, select the GP-1B address
of the WT.
X

Address =

()8 I Cancel |

Note

GP-IB address 0 cannot be selected because it is reserved for use by the PC.

Select the GP-IB address and click OK to start communications with the WT. After
automatically confirming that communications are possible, an acquisition data
window appears. Setup and execution of measurements are now possible.

Acquisition Data Window
For a detailed description of the acquisition data window, see section 3.7.

EE
Sample Count 1/ 93 MeasTime: 0325 A | o] e

1 Element1 ]

Order [[ Voltage | Curent | Phase [ [
1

104248Y 05N A 16.118 Freq

2 0.028v 0006s  127.021 50.023Hz
3 0.807 W 03164  -179577  Power

4 0.008 0.005 4 12.865 51.447 W
5 1.125% 01644 - 15805  WTHD

3 0.008% 0o05s  -115313 1.760 %
£ 0.893V 00774 129097  ATHD

g 0.004 0.004 4 £6.335 53332 %
] 0519 00348 - 75822 THC

10 0.003% o00zs  -105.733 0.3669 4
il 0.229v 0.0204 85177 FOHC

12 0.004 oomes - 0591 0.0033 4
13 0.448% 0M74  -150797  POHC Max
14 0.025% onmea 141951 001004
15 0.267 0014 15.537

16 0.036Y 000 s - 55163

17 0.168Y 00064 147530

18 0.0 0.001 & £3.851

13 0Nz 00064 -118516

20 0.003% 000 -133.508

21 0.023% 0.006 & 17.748

Note

If the power to the WT is not ON or the WT is not ready to make measurements, an error
occurs when communications are started after selecting the GP-IB address and clicking OK.
A communications error also occurs if the GP-IB address is not correct or if there is no
response from the WT.

Selecting the Communications Interface (WT1600 Only)
6.  Select GP-IB or Ethernet.

Communication Int: x|
 GFIB
s Ethernst
Ok I Cancel I

If you selected GP-IB, proceed to step 5.
If you selected Ethernet, proceed to step 7.
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2.5 Starting and Exiting the Software

7. Inthe Connection dialog box, enter the IP address, user name, and password of
the target WT.

Connection{Ethernet) x|

IPAddiess | WL . 0 . 228 . 46

Uszer Mame Ianonymous
Passward I

oK I Cancel |

Select the GP-IB address and click OK to start communications with the WT. After
automatically confirming that communications are possible, an acquisition data
window appears. Setup and execution of measurements are now possible.

Acquisition Data Window
For a detailed description of the acquisition data window, see section 3.7.

EE
Sample Count 1/ 339 MeasTime: 0,325 4 | o] e

[ Elemert 1 |

Order [[ Vokage [ Cument | Phase | |
1 04248V 05114 16118 Fieg
0oy 000eA  12R.020 50.023Hz
0807y 03164 173577 Power
0o0gy  0005A 12865 51.447 W

2

3

4

g 1125y 01644 - 15805 Y¥THD

[ nooey 0o0sa  -115.313 1.760%
7 0833y 0077 A 128087  ATHD

] 0004y 0.0044 85.335 58332 %
9 0513y 00344 - 75822 THC

10 0.003Y 00024 -105.733 0.3669 4
n 0.229Y 0.0204 55177 FOHC

12 0.004% 00014 - 0591 0.0039 4
13 0.448Y 00174  -180.757  POHC Max
14 0.025Y 00014 141551 0moda
15 0.267 0014 15537

16 0.038Y 00014 - 55169

17 0.168Y 00084 147530

13 0021y 0.0014 83.851

13 0Ny 00084  -118516

20 0.003Y 00004  -133.508

21 0.023v 0.0084 17748

Note

If you enter settings in the Connection dialog box then click OK to begin communications, an
error will occur if the power to the WT is not ON or if it is not ready to perform measurement.
An error also occurs if the IP address, user name, or password is not correct, or if no
response was received from the WT.

Exiting the Software
Choose Exit from the File menu or click the I button at the upper right corner of the
Harmonic Analysis Software window. The software closes.

File Communications Setting Measure _ | Dlﬂ
Load 3
Save 3

Repeatability of Measured Data...

Print 3
Preview 3
Prink Setup...
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2.5 Starting and Exiting the Software

Explanation

A shortcut is located in the Programs folder of the Start menu. You can start the
software by selecting the shortcut. The software is saved to the installation destination
that was specified during installation described earlier.

Selecting the WT Model

Select WT2000 or WT1600.

e WT1600
When a communication mode is selected, you can download saved data or settings
from a WT1600 that is online.

e WT2000
When a communication mode is selected, you can download saved data or settings
from a WT2000 that is online.

Selecting the Communications Mode

You can select Online or Offline.

e Online
If Online is selected, you must select the GP-1B address of the target WT. (If you
selected the WT1600, you must select a communication interface.)

e Offline
If Offline is selected, communications cannot be performed with the WT. However,
you can load, display, and print measured data or settings that have been previously
saved. Continue on to section 3.9.

Selecting the Communications Interface
* GP-IB
You must select the GP-IB address of the target WT1600.
e Ethernet
You must enter the IP address, user name, and password of the target WT1600.

Selecting the Communications Address
* GP-IB
* You can select the GP-IB address of the target WT.
The selectable range is 1 to 30.
¢ Ethernet
» Enter the IP address of the target WT.
You can enter an address from 0.0.0.0 to 255.255.255.255.
* You can enter the user name and password of the target WT.
Characters That Can Be Used on the WT1600

Starting Communication
When you select a communication address and click OK, communications with the WT
are started.
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Chapter 3 Retrieving and Loading Measured Data/Waveform Data to Be Evaluated

3.1 Initialize Interface (WT1600)

Procedure

1. From the Communications menu, choose Initialize Interface. The Initialize
Interface dialog box opens.

File | Communications Setting  Measure  View

On-Line
v Off-Line

L

Initialize Communication Interface. ..

2. Select the communications interface.

Communication Int x|

" GPIB
+ Ethernet

oK I Cancel |

If you selected GP-IB, proceed to step 3.
If you selected Ethernet, proceed to step 4.

3.  Ifyou selected GP-IB in step 2, select the GP-IB address for the target WT.
x

Address =
()8 I Cancel |

Note

GP-IB address 0 cannot be selected, because it is reserved for use by the PC.

4, If you selected Ethernet in step 2, enter the IP address, user name, and
password of the target WT.

Connection{Ethernet x|

IPAddiezs | OB . 0 . 228 . 46

Uszer Mame Ianonymous
Passward I

oK Cancel
I I

Explanation

When changing the communication mode from Off-Line to On-Line, the GP-IB address of
the target WT must be selected.

Selecting the Communications Address
GP-IB
* You can select the GP-IB address of the target WT.
The selectable range is 1 to 30.
Ethernet
» Enter the IP address of the target WT.
You can enter an address from 0.0.0.0 to 255.255.255.255.
» Enter the user name and password of the target WT.
Characters That Can Be Set on the WT

IM 761922-01E 3-1
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3.2

Initialize Interface (WT2000)

Procedure

1. From the Communications menu, choose Initialize Interface. The Initialize

Interface dialog box opens.
File | Communications Setting  Measure  View

On-Line
v Off-Line

L

Initialize Communication Interface. ..

2. Select the GP-IB address of the target WT.
x

Address =
()8 I Cancel |

Note

GP-IB address 0 cannot be selected, because it is reserved for use by the PC.

Explanation

When changing the communication mode from Off-Line to On-Line, the GP-IB address of
the target WT must be selected.

Selecting the Address
You can select the GP-IB address of the target WT.
The selectable range is 1 to 30.
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3.3 Enabling On-Line Mode

Procedure

Use the following procedure after entering settings on the target instrument
according to the procedures given in sections 3.1 and 3.2.

From the Communications menu, choose On-Line. Communications start with n
the target WT.

File: Communlcatlons Setting Measure  View

v Off-Line t!

Initislize Communication Interface. .

On the status bar of the window, check that Online is indicated.

Online

| [ [wT1600 [Measure Time : 00:02:30 Eo_nlﬁ A|

Note

When starting communications, an error will occur if the power to the WT is not ON or the WT
is not ready to perform measurement. An error also occurs if the GP-IB address, IP address,
user name, or password is incorrect, or if no response was received from the target
instrument.

Explanation

When changing the communication mode from Offline to Online, select Online from the
menu after entering settings on the target WT. When you select Online from the menu,
communication with the target WT begins. When communication begins, harmonic
measurement conditions of the WT are loaded into the software.

pajenjen ag 0} ejeq Wiojonep/eleq painses|y Buipeo pue BuirsLey
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3.4 Setting the Measurement Conditions of the WT

From the Setting menu, choose WT Setting. The WT Setting dialog box

opens. You can also choose WT Setting from the Setup icon on the toolbar.
You can set the measurement conditions of the target WT.

‘Window Help
File Communications | Setting Measure View ‘Window Help e
rem— IR B (B = > 2
= & Mode  Setup Start  Stop Help
Measurement Mode. .,
Load Save
Standard and Measurement Environmental Setup. .. - W
W Acquisition datal Measurement Time Setup... Standard and surement Environmental Setup. ..
Measurement Time Setup...
| Re t Setup...
Sample Count 1./ 6 SRR Repart Setup...

Explanation

The measurement conditions of the WT can be set from this software via the GP-IB or
Ethernet interface (WT1600 option). For information about the settings, see “Setting
Measurement Conditions of the WT” in chapter 8.
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3.5 Setting the Measurement Mode to Harmonic
Measurement

Procedure

1. From the Setting menu, choose Measurement Mode. The Measurement mode

. . Ll
setup dialog box opens. You can also click == on the toolbar.

File Communications | Setting Measure  View Window Help
D’* n WT Setking...

Measurement Mode. ..

Standard and Measuremet Environmental Setup. ..
Measurement Time Setup. ..

Report Setup...

Load Save

[l Acquisition data

Sample Count 174

2. Choose Harmonic Measurement.
3.  Click OK. The Acquisition data window opens.
For details on the Acquisition data window, see section 3.7.

Measurement mode s ﬂ

& Harmaric Measurement
7 Harmariic: M onitor

7 wiaveborm Maritor

()8 I Cancel

Explanation

To retrieve harmonic measurement data from the WT and evaluate the data according to
the IEC standard (see section 1.3), you must set the measurement mode to Harmonic
Measurement. For a description of the function used to display the evaluation results

and measured data, see chapter 4.

Measurement Mode
The following three measurement modes are available.

e Harmonic Measurement Mode
This mode is used to retrieve harmonics measurement data from the WT and
evaluate the data according to the IEC standard (see section 1.3). When the
communication mode is set to On-Line, evaluation can be made according to the
IEC standard while making harmonic measurements on the WT. When the
communication mode is set to Off-Line, evaluation can be made on the
measurement data loaded from files according to the IEC standard.

¢ Harmonic Monitor Mode
Harmonic fluctuation can be monitored on bar graphs and numerical lists while
making harmonic measurements on the WT. This mode can be selected only
when in On-Line mode.

¢ Waveform Monitor Mode
The measured waveform can be monitored while making harmonic measurements
on the WT. This mode can be selected only when in On-Line mode.

Note

When you switch the measurement mode, all the data retrieved and loaded up to that point
are cleared. It is recommended that the data retrieved using Harmonic Measurement Mode
be saved (see section 6.1) before changing the measurement mode.
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3.6 Setting the Standard and Measurement
Environment

Procedure

From the Setting menu, choose Standard and Measurement Environmental
Setup. The Standard and Measurement Environmental Setup dialog box
opens. You can also choose Standard and Measurement Environmental
Setup from the Setup icon on the toolbar.

Windaow  Help
Rl @ ng| M View ‘Window Hel
ile wummuru:a ions | Setting Measure Yiew ‘Window Help u I ) B ) ?
= = T Setting... Mode  Setup Stark  Stop Help
Load Sarve e M - WT Setting. .

— Standard and Measurement Environmental Setup, .. R
W Acquisition datal Measurement Time Setup...

Report Setup...

ment Environmental Setup. .. »

Measurement Time Setup...
Report Setup...

Samole Count 1./

From the Evaluate Class list in the Standard and Measurement Environmental
Setup dialog box, select the class of the EUT from A, B, C, and D according to
the specifications in the applicable standard. The setup information varies
depending on the selected class.

Setting Class A or Class B
Set the class according to the explanation in the figure below.

x|
— Regulation
Regulation IEG ¥ %
Evaluate Class Im
= Class [Elazs [
Power Range for Class © |- 25/ v To an electric power

;I 0% awimur s used

€ Setting value is used I 0.0000 W

I-':pp!_\l limnit walue of Class 0

Current at the fundamental frequency.
il 0000 5 oof G000 4 oof OO0 »  pre-

— s | fes
Circuit power Factor I 0.000 5

To an electic power Power Lirmit |?5 > I ‘W [Class C removes]
1% Wawimu is used

7 Setting walis iz used) | 0.0000 W

System Voltage I'IDD 'I W Phase wiring 1P
|

Select the supply voltage Select the lower power limit for

Select the phase voltage or line voltage  applying the limits

of the EUT. You can also enter the Select 50 W or 75 W. When the active
value. The limits are derived from to power of the EUT is less than the

the specified system voltage. selected power, the limits are not applied.
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3.6 Setting the Standard and Measurement Environment

Setting Class C

Set the class according to the explanation in the figure below.
When the active power from the equipment exceeds 25 W (>25 W)

Fundamental current
The measured current at the fundamental Measure the fundamental current and power

frequency is displayed for each input factor
element of the WT (e1, €2, and e3 denote Set the load of the EUT to the maximum and click
element 1, element 2, and element 3, Pre-Meas. The fundamental current and power
respectively). You can also enter the factor are measured, and the values are displayed.
Standard and Measurement Environmental Setup 5[
r— Regulation
Regulation m
Evaluate Class C j'

ClassC Class

To an electric powel

Power Range for Class C
) Marimum igused

Jiudge with curent wave pattemn of 3dtAth x|

& Eetting valfe is used, (2000000 W
Current gt the fundameftal frequency.
a1l 0529/ g7 0000 4 oof 0000 o pre-
3 Mea
Circuit power factor 0.793 ||
|
To an electic power Power Limit |50 = | W [Class C removes|

1= I e is used

€ Getting valie s used, | 50,0000 W

System Voltage I'IUU 'I Y Phase Winng :1F2w

I
oK I Cancel |
Power factor Set the supply voltage
The measured power Set the phase voltage or line voltage of the EUT. You can also enter

factor is displayed. You the value. The limits are derived from the specified system voltage.

can also enter the

When the active power from the equipment is less than or equal to 25 W (<=25 W)
You can select whether to evaluate by applying the power ratio limit of class D or to
evaluate on the conditions of harmonic order 3 and 5.

Evaluating by applying the power ratio Evaluating on the conditions of

limits of Class D harmonic order 3 and 5
Select the power o Measure the fundamental current
When applying the power ratio limits of Set the load of the EUT to the maximum and
Class D, select to use the maximum power click Pre-Meas. The fundamental current is
measured by the EUT or a specified power )
value measured, and the values are displayed.
r— Fegulation — Regulation
egulation I|EC 'I Regulation IEC =
valuate Class IE j‘ Evaluate Class £ j'
r~Class Class C
Power|Range for Class © | <= 25w 'I Power Range for Class © | <=25W ¥
Eunenithe fundamental frequency. Current at the fundamental frequency.
ot 0529 4 o 0000 4 o 0000 4 o= i 0523 g o 0000 4 o D000 5 pre!
s | Mea 5 Mea
Circuit paver Factor 0.793 5 Circuit power factor I 0.793 3
Ta an electric power To an electic power
& Marimum is used. @ Waimu s ussd,
™ Setting value is used, | £0.0000 ) {7 Seffing value iz used I £0.0000 W
Spstem Yaltage mul Ty Phase System Voltage 100 'l Y Phase
|
Select the supply voltage Select the supply voltage

Select the phase voltage or line voltage
of the EUT. You can also enter the of the EUT. You can also enter the
value. The limits are derived from to value. The limits are derived from to
the specified system voltage. the specified system voltage.

Select the phase voltage or line voltage

IM 761922-01E
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3.6 Setting the Standard and Measurement Environment

Explanation

Setting Class D
Set the class according to the explanation in the figure below.

Select the power

When applying the power ratio limits of
Class D, select to use the maximum
power measured by the EUT or a
specified power value.

Standard and Measurement Environmental Setup ﬂ

r— Fegulation
Fegulation |=E i
Evaluate Class x
PREEAE Class D

Power Range for Class © | o= 259 7 Toan electric paver

" Maimum is used

|\i idge with current wave pattern of 21dtSth ;I & 00,0000
'+ Sefting value is used. I . W

Current at the fundamental frequency.

o1f 0525 4 o D000 4 o OO0 o pie-
— > Hea

Circuit power factor 0793 5

To an electric power Power Limit |50 > | W [Class C removes)
& Baimum is used

alue s used) | B0.0000 W

5 Setting v

System Yoltage 100 'I v Phaze Wiring : TP2w

Cancel J
Select the supply voltage Select the lower power limit for

Select the phase voltage or line voltage  applying the limits

of the EUT. You can also enter the value. Select 50 W or 75 W. When the active
The limits are derived from to the power of the EUT is less than the selected
specified system voltage. power, the limits are not applied.

To retrieve harmonic measurement data from the WT and measure/evaluate the data
according to the |IEC standard (see section 1.3), you must select the class of the EUT
according to the specifications of the applicable standard and set the evaluation
conditions in each class. Here, the procedure for switching the evaluation conditions for
each class is explained. For a description of the classification specified in the standard
and the harmonic limits for each class, see section 1.3 or the applicable standard.

Standard (Regulation)
The software can make measurements and evaluations according to the IEC standard
(see section 1.3). This item cannot be switched.

Class (Evaluate Class)
Select the class from A, B, C, and D, according to the classifications specified in the
standard. The setup information varies depending on the class selected here.

Setting Class A
¢ Selecting the System Voltage
You can select the system voltage of the EUT or enter the value. If the wiring
system is single-phase two-wire (1P2W), single-phase three-wire (1P3W), or three-
phase four-wire (3P4W), select or enter the phase voltage; if the wiring system is
three-phase three-wire (3P3W) or three-voltage three-current (3V3A), select or

enter the line voltage. The limits are derived from the specified system voltage.
* Depending on the model, the “phase” is denoted as ¢ not P.

e Selecting the Lower Power Limit for Applying the Limits
Select 50 W or 75 W. When the active power of the EUT is less than the selected
power, the limits are not applied.
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3.6 Setting the Standard and Measurement Environment

Setting Class B
The setup information is the same as class A. The limits applied are 1.5 times the
limits for class A.

Setting Class C When the Active Power of the EUT Exceeds 25 W (>25 W)

Selecting the System Voltage

Same as class A.

Measuring the Fundamental Current and Power Factor

Measure the fundamental current and the power factor of the EUT that are required
for defining the limits. Make the measurement by setting the load of the EUT to the
maximum.

Displaying the Current at the Fundamental Frequency

The measured current at the fundamental frequency is displayed for each input
element of the WT (e1, e2, and e3 denote element 1, element 2, and element 3,
respectively. You can also enter the value.

Displaying the Power Factor

The measured power factor is displayed. You can also enter the value.

Setting Class C When the Active Power of the EUT Is Less Than or Equal to 25 W
(<=25 W)
The IEC standard specifies that either “the power ratio limits of class D” or “the
conditions of harmonic order 3 and 5” are met.

Evaluating by Applying the Power Ratio Limits of Class D

The same power ratio limit of class D is applied.

Selecting the System Voltage

Same as class A.

Selecting the Power

You can select to use the maximum power measured by the EUT or a specified
power value.

Evaluating on the Conditions of Harmonic Order 3 and 5

The IEC standard specifies the current ratio of harmonic order 3 and 5 to the
fundamental frequency and the relationship between the fundamental current and
the current waveform (see page 1-9).

Selecting the System Voltage

Same as class A.

Measuring the Fundamental Current

Measure the fundamental current of the EUT that is required for defining the limits.
Make the measurement by setting the load of the EUT to the maximum.
Displaying the Current at the Fundamental Frequency

The measured current at the fundamental frequency is displayed for each input
element of the WT (e1, e2, and e3 denote element 1, element 2, and element 3,
respectively. You can also enter the value.

Setting Class D

Selecting the System Voltage

Same as class A.

Selecting the Power

You can select to use the maximum power measured by the EUT or a specified
power value.

Selecting the Lower Power Limit for Applying the Limits

Select 50 W or 75 W. When the active power of the EUT is less than the selected
power, the limits are not applied.
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3.7 Setting the Measurement Time

Procedure

Explanation

1. From the Setting menu, choose Measurement Time Setup. The Measurement
Time Setup dialog box opens. You can also chooseMeasurement Time Setup
from the Setup icon on the toolbar.

Window  Help
File Communications | Setting Measure View ‘Window Help
= WTgS Ei {U; - ! o ?
= . & etting. .. ’ Mode  Sehup Start  stop Help
Measurement Mode. ..
Load Save i
— Standard and Measurement Environmental Setup. .. - \;T S:tt:g'ém oE e

[ Acauisition datal™ 1-2c rement e 55, k | andard and Measurement Environmental Setup. ..

Measurement Time Setup...
R b Setup...
Sample Count 1/ & CETE =) Report Setup... k

2. Set the measurement time.

x
W=y 2 =lw [o=ls
()8 Cancel |

Measurement Time
The measurement time is the time between the start of the measurement to the end of
the measurement. The time for measuring harmonics can be set in advance. The
harmonics can be measured continuously for the specified time. The measurement
time can be changed when equipment that emits harmonics that fluctuate over time is
measured or when confirming that the emitted harmonics do not change even when
the equipment is operated over extended time.

Selectable range: 0OHOM 1 St0 24 HOM 0 S in units of 1 s.

» An error occurs if a time exceeding 24 hours is specified.

+ If the measurement time is setto 0 HO M 0 S and the measurement is started,
measurement continues until you choose Stop from the Measure menu or click
Stop on the toolbar.

Note

Depending on the characteristics of the PC onto which this software was installed, an error
occurs if you specify a time longer than the amount of memory that can be reserved. In this
case, you may be able to increase the available time by exiting other applications or by
increasing the amount of memory available to the PC.
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3.8 Starting and Stopping Measurements
(Retrieving Measured Data/Waveform Data)

Procedure

To start measurements and retrieve measurement data, the communication
mode must be set to On-Line and the measurement mode must be set to
Harmonic Measurement.

Starting Measurements
From the Measure menu, choose Start. The retrieval of the harmonic
measurement data measured on the WT starts. The retrieved measurement
data is displayed in the Acquisition data window (see the explanation given
later). You can also click s@ﬁ on the toolbar.

File Communications Setting | Measure Wi

@,n,§%|

Load Save Print

Stopping Measurements
¢ Automatically Stopping Measurements
When the specified measurement time elapses, measurements automatically
stop.

e Aborting Measurements
From the Measure menu, choose Stop. If the WT is in the middle of
measurement, measurement stops after the measurement correctly ends and
the retrieval of waveform data is finished. You can also click S?p on the toolbar.

File Communications Setting | Measure Wi

= n @ Stark

Load Save Print

Explanation

Starting/Stopping Measurements
When in On-Line mode, measurement can be started. Measurement cannot be
started in Off-Line mode. When measurement is started in Harmonic Measurement
mode, the retrieval of the harmonic measurement data measured on the WT starts.
When the specified measurement time elapses, measurement is automatically
stopped. You can also abort the measurement before the specified measurement
time elapses. The waveform data is retrieved immediately after the measurement
stops. For a description of the function used to display the measured data and
evaluation results, see chapter 4.

Note

When measurement is started in Harmonic Monitor or Waveform Monitor mode, the retrieval
of the harmonic measurement data or waveform data measured on the WT starts. These
modes are used to monitor the conditions of the harmonics and waveforms and do not
evaluate against the standard as in Harmonic Measurement Mode. To stop the measurement
and data retrieval in these modes, click Stop. For details, see chapter 5.

IM 761922-01E 3-11

pajenjen ag 0} ejeq Wiojonep/eleq painses|y Buipeo pue BuirsLey n



3.8 Starting and Stopping Measurements (Retrieving Measured Data/Waveform Data)

Displayed Contents of the Acquisition (Measurement) Data Window

Measurement (acquisition) data number

The measured data of harmonics per 16 cycles of the fundamental frequency is one set of harmonic
measurement data (instantaneous values). The software retrieves this data and displays the data as
measured data. This example indicates that 472 sets of data have been retrieved and the first measured
data is being displayed.

WT input element
The displayed input
elements vary depending
on the wiring system

configuration of the WT.

Meas Time
Indicates the time when the measured data was retrieved. This example
indicates the time (0.32 s) when the first measured data was retrieved.

Scroll bar

Drag the _|(slider) or click 4] | to select the measured data
you wish to display. The Meas Time and the Sample Count
number change in sync with the slider position.

Up/Down button

Click to select the displayed measured data one by one. The
Meas Time, Sample Count number, and the slider position
change in sync each time the Up/Down button is clicked.

T
MeasTime: 0.00s 4

Far Help, press F1

|
——— Fundamental frequency of the PLL source

T Active power
\Sum of all the active powers of orders 1 to 40

Harmonic distortion factor of voltage
Ratio of the total harmonic voltage with respect to the
fundamental voltage

Harmonic distortion factor of current
Ratio of the total harmonic current with respect to the
fundamental current

Total harmonic current
Sum of harmonic currents of orders 2 to 40 (rms value)

Sum of odd harmonic currents of order above and
including 21
This example indicates the value of the first measured data

Sum of odd harmonic currents of order above and
including 21 (maximum value)

This example displays the maximum value among the 472
sets of measured data.

” Element 1 |
Order II Waoltage: | Current | Phase
1 0.000% 0.000 & 0.000 Freq
2 0.000% 0.000 4 0.000 0.000Hz
3 0.000% 0.000 4 0.000 Pawer
4 0.000% 0.000 & 0.000 0,000
5 0.000% 0.000 & 0.000 W THD
E 0.000% 0.000 & 0.000 0.000 %
7 0.000% 0.000 & 0.000 ATHD
2 0.000% 0.000 & 0.000 0.000 %
] 0.000% 0.000 & 0.000 THC
10 0.000% 0.000 4 0.000 0.0000 &
1 0.000% 0.000 & 0.000 POHC
12 0.000% 0.000 & 0.000 0.0000 &
13 0.000% 0.000 & 0.000 POHC Max
14 0.000% 0.000 & 0.000 0.0000 &
15 0.000% 0.000 & 0.000
16 0.000% 0.000 & 0.000
17 0.000% 0.000 4 0.000
13 0.000% 0.000 & 0.000
13 0.000% 0.000 & 0.000
20 0.000% 0.000 4 0.000
21 0.000% 0.000 & 0.000
22 0.000% 0.000 4 0.000
23 0.000% 0.000 & 0.000
24 0.000% 0.000 & 0.000
25 0.000% 0.000 4 0.000
26 0.000% 0.000 & 0.000
27 0.000% 0.000 4 0.000
23 0.000% 0.000 & 0.000
29 0.000% 0.000 4 0.000
a0 0.000% 0.000 & 0.000
a1 0.000% 0.000 & 0.000
32 0.000% 0.000 & 0.000
a3 0.000% 0.000 & 0.000
34 0.000% 0.000 4 0.000
35 0.000% 0.000 & 0.000
36 0.000% 0.000 & 0.000
¥ 0.000% 0.000 & 0.000
33 0.000% 0.000 & 0.000
23 0.000% 0.000 & 0.000
40 0.000% 0.000 & 0.000

Indicates Online or Offline

A= Conds progress... |_|WT1600 [Measure Time @ 00:02:30 nline Al

Model of WT Under Operation Preset measurement time

Time elapsed since the start of
measurement (displayed during
measurement)

Phase angle of the current of each order with respect to the fundamental current
However, the phase angle displayed on the 1st order line (9.974° in this example) is
the phase angle of the fundamental current with respect to the fundamental voltage.

Current value of each order (rms value)

Harmonic orders (orders 1 to 40)

Voltage value of each order (rms value)
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3.9 Switching to Off-Line Mode (Switching from
On-Line Mode to Off-Line Mode)

Procedure

Explanation

From the Communications menu, choose Off-Line. Communications with the
target digital power meter is disconnected and a message “Communication with
GPIB was ended” appears.

File | Communications Setting  Measure  View
Wi on-Line ‘
W offire |

Initialize Communicatiovn\glnterface. an

IECA1000-3-2 x|

'.\1') Communication with GPIB was ended.

On the status bar of the window, check that Offline is indicated.

Offline

| [ [wT1600 [Measure Time : 00:02:30 Eﬁﬂ% A|

When the communication mode is changed from On-Line to Off-Line, communications
with the target digital power meter is disconnected. You can also make evaluations
according to the IEC standard (see section 1.3) by loading measured data already saved
to a file in Off-Line mode. For a description of the function used to display the evaluation
results and measured data, see chapter 4.

Note

To change the communication mode from Off-Line back to On-Line, follow the procedures
given in sections 3.1, 3.2 and 3.3.
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3.10 Loading Setup Information, Measured Data,
and Waveform Data

Procedure

Note

Setup information, measured data, and waveform data cannot be loaded when the
measurement mode is set to Harmonic Monitor or Waveform Monitor.

If an error occurs while loading the setup information, the settings are reset to thier default values.

If an error occurs while loading setup information, measured data, or waveform data, the data
may not be loaded properly. Check the file name and extension, and load the data again.
Setup information, measured data, and waveform data cannot be loaded while measurement

is in progress.

Loading Setup Information

1. From theFile menu, point to Load then choose Load Setup Information. The
Open dialog box opens. You can also select Load Setup Information from the
Load icon on the toolbar.

’ﬁ Communications  Setting  Measure  View Window Help

Load Setup Information. .. k |
3ave | e e B File Commurications Setting M
Repeatability of Measured Data. .. ; = [ =] &
Print 4 b Load ¥ Save y Print
Previgw L4 Load Setup Information. .. k
Print Setup... | Load Measured Data. ..

- hase
Bl 16118 Freq
2. Select a file name and click Open. The setup information of the selected file is

loaded.

open 20X

Lok, ir: |'§ﬂ Data j = & EB-

o
8] Dakashort. cf
|§| Setting#s.cfg

[#] Settingc3_5.cfa

File: name: I

Open I
j Cancel |

Files af type: | Conf Files [*.cf)

oA

Loading Measured Data, Waveform Data, and Setup Information
Measured data, waveform data, and setup information can be loaded when the
measurement mode is set to Harmonic Measurement.

1.

From the File menu, point to Load then choose Load Measured Data. The
Open dialog box opens. You can also select Load Measured Data from the
Load icon on the toolbar.

File Communications Setting Measure  Yiew ‘Window Help

Save 4 File Communications Setting M

Load Measured Data, .. k

Repeatability of Measured Data... = [ n @
Print » | Load Save Print
Preview 3 Load Setup Information. ..
Prink Setup... &

- hase
Bl 16118 Fieq
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3.10 Loading Setup Information, Measured Data, and Waveform Data

2. Select a file name and click Open. The measured data, waveform data, or
setup information of the selected file is loaded.
Look in: | =4 Data e B k-

] Datashort.bt3
28] Datashort. brs

@ Datalong.bt3
@ Datalong.bt4
[#] Datashart b1
[#] Datashort btz

File name: I Open I
Files of type: IData file [7.%] j Cancel |

oA

Explanation

Loading Setup Information
The setup information saved in section 6.1 can be loaded.
» The extension of the loaded file is .cfg.
+ The details of the setup information are as follows.
* Measurement mode (see section 3.5).
+ Standard and measurement environment settings (see section 3.6).
The measurement data retrieved from the WT or loaded from a file can be
evaluated using the loaded evaluation conditions.
» Measurement time (see section 3.7).
» Display settings (chapters 4 and 5).
+ Title/Comment of Reports (see section 7.2).
Reports of measurement data retrieved from the WT or loaded from a file can be
saved or printed by attaching the loaded title or comment. For the saving and
printing procedure, see chapter 7.

Loading Measured Data, Waveform Data, and Setup Information

» The measurement data, waveform data, and setup information saved in section 6.1
can be loaded.

* Measured data can be loaded when the measurement mode is set to Harmonic
Measurement.

» When one of the files with .bt1, .bt2, .bt3, and .bt4 extension is selected in the
Open dialog box and loaded, the data of all the files with the same file name in the
same directory is loaded. See the following table.

Data Type Extension
WT2000 Measured data of input element 1 .bt1
Measured data of input element 2 .bt2
Measured data of input element 3 .bt3
Measured data common to all input elements .bt4
Waveform data of input element 1 .bw1
Waveform data of input element 2 .bw2
Waveform data of input element 3 .bw3
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3.10 Loading Setup Information, Measured Data, and Waveform Data

Data Type Extension

WT1600* Measured data on the left side of the acquisition data window  .bt1
Measured data in the center of the acquisition data window .bt2
Measured data on the right of the acquisition data window .bt3
Measured data common to all input elements .bt4

Waveform data on the left side of the acquisition data window .bw1

Waveform data in the center of the acquisition data window .bw2

Waveform data on the right side of the acquisition data window .bw3

Harmonic measurement conditions of the WT

.inf

 If the communication mode is On-Line, the harmonic measurement conditions of the loaded
file are applied to “WT Setting” (chapter 8) of the software and transmitted to the WT. If the
transmitted harmonic measurement conditions do not match the configuration of the WT, an
error message appears. Check the configuration of the connected WT.

« If the communication mode is Off-Line, the harmonic measurement conditions of the loaded file are
applied to “WT Setting” of the software, but not transmitted to the WT. If the mode is switched from
Off-Line to On-Line, the harmonic measurement conditions is loaded from the WT into the software.

Setup information of specifications, evaluation, etc. .cfg
Same data as those described in “Setup Information” above.
*: For WT1600
'@ Harmonic Analysis Software - Acquisition data - |EI|1|
File Communications Setting Measure View Window Help
= . H & L T ([ ?
Load Save Print Wit Mode  Setup Skark Stop Help
i
Sample Count 1/ 0 MeazTime: 000z A | j E'Down_ Up |
Element 1 Element 2 Element 3

Order || Yoltage | Curent | Fhaze | Yoltage | Curent | Fhaze | Yoltage | Curent | Fhaze |
1 0.000% 0.000 4 0.000 Freq 0.000% 0.000 4 0.000 Freq 0.000% 0.000 4 0.000 Freq
2 0.000% 0.000 & 0.000 0.000Hz 0.000% 0.000 & 0.000 0.000Hz 0.000% 0.000 & 0.000 0.000Hz
3 0.000% 0.000 & 0.000 Power 0.000% 0.000 & 0.000 Power 0.000% 0.000 & 0.000 Power
4 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 %
5 0.000% 0.000 & 0.000 Y THD 0.000% 0.000 & 0.000 Y THD 0.000% 0.000 & 0.000 Y THD
g 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 %
7 0.000% 0.000 & 0.000 ATHD 0.000% 0.000 & 0.000 ATHD 0.000% 0.000 & 0.000 ATHD
g 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 %
| 0.000% 0.000 & 0.000 THC 0.000% 0.000 & 0.000 THC 0.000% 0.000 & 0.000 THC
10 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 &
1 0.000% 0.000 & 0.000 POHC 0.000% 0.000 & 0.000 POHC 0.000% 0.000 & 0.000 POHC
12 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 &
13 0.000% 0.000 & 0.000 POHC Max 0.000% 0.000 & 0.000 POHC Max 0.000% 0.000 & 0.000 POHC Max
14 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 &
15 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
18 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
17 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
18 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
19 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
20 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
21 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
2 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
23 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
24 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
28 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
28 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
27 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
28 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
29 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
30 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
il 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
32 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
33 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
34 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
38 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
36 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
a7 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
38 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000

Left side of the acquisition

data window
Of the elements displayed here:

Measured Data .bt1

Waveform data .ow1

Center of the acquisition
data window

Of the elements displayed here:

Measured Data .bt2

Waveform data .bw2

I
Right side of the acquisition
data window
Of the elements displayed here:
Measured Data .bt3
Waveform data .bw3

IM 761922-01E



Chapter 4 Displaying the Evaluation Results and Measured Data/Waveform Data

4.1 Displaying the Evaluation Results over the
Entire Measurement Time

Procedure

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The evaluation
of whether the results are within the limits of the applicable standard are made by
considering all the input elements specified in the WT wiring system. Below a procedure
is given in which the wiring system of the WT2000 is set to single-phase two-wire (1P2W
or 102W, indication on the front panel varies depending on the model) and one input
element is used.

1. From the View menu, point to Overall Evaluation Graph then choose
Element1. The Overall Evaluation Graph (Element 1) window opens. You can
also choose View > Overall Evaluation Graph > Element1 from the toolbar.

Measurs | view Window Hslp Measure View Window Help

o om

Setup

B &

Stark Stop

Harmonic Current Bar Graph Element2:

Harmonic Current Measure Value List Element3:

Element2 !

Elements

Harmonic Current Measure ¥alue List

Hatmonic Current Fluctuation Graph

Wave Graph

Voltage, Current, and Electric Power Fluctuation Graph
Harmonic Yaltage Bar Graph

Hatmonic Yoltags Meastre Valus List

Harmonic Phase Angle Bar Graph

Hatmonic Phase Angle Measure Valus List

Harmonic Current Fluctuation Graph
Wave Graph

»
»
»
»
»
»
»
»
. Voltage, Current, and Electric Power Fluctuation Graph
»

Hatmonic Yoltags Bar Graph

Harmonic Yoltage Measure Walue List
Hatmonic Phass Angls Bar Graph
Harmonic Phase Angle Measure Value List

v Toolbar
v Status Bar

2. Use the scroll bar to set the time zone to be displayed. The evaluation graph of
the specified time zone is displayed.

Scroll bar

Drag the _I(slider) or click 21 | to select the time zone you wish to display. The time
zone of the evaluation graph changes in sync with the slider position. Active when the
measurement time is greater than 150 s.

Display range bar
Displays the position of the time zone specified with the scroll bar with respect to
the measurement time.

valuation Graph {Element 1) = |Ij ll
| Evaluation result digplay time zone For 0,00 gecond to 150.00 seconds | et 1
a [geconds] 300
Standard  |EC
| I -
_I" I I _'l Judgment  PASS
Frequency 50.076Hz
Result{for 2.5 min] For 0.00 second to 150.00 seconds is analpzed  Cursor position 0,32 seconds
[zeconds]
1} 9 19 29 38 48 57 B7 7|5
N-— - - - ——— |
g 10
]
E a0
R
40
.
75 a4 94 103 13 123 132 142 'IEIEEI
N - ——
g n_————
o 20
E 2
R
40
I

|
Evaluation graph
Of the measured date, the evaluation results over the time span of 150 s are
displayed. The bars of each order are displayed using different colors depending
on the result. If you change the time zone to be displayed using the display range
bar, the time zone displayed on the evaluation graph changes accordingly. The
time span of the evaluation graph, 150 s, does not change.

IM 761922-01E
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4.1 Displaying the Evaluation Results over the Entire Measurement Time

Explanation

Evaluation can be made as to whether all of the harmonic measurement data in the
measurement time are within the limits according to the settings specified in section 3.6
“Setting the Standard and Measurement Environment,” and the results can be displayed
collectively.

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The evaluation
of whether the results are within the limits of the applicable standard are made by
considering all the input elements specified in the WT wiring system.

e Overall Evaluation Graph Window
Scroll bar
Drag the L (slider) or click 4| | to select the time zone you wish to display. The time
zone of the evaluation graph changes in sync with the slider position. Active when the
measurement time is greater than 150 s.
Display range bar
Displays the position of the time zone specified with the scroll bar with respect to
the measurement time.

Measurement time (setting value)
Number of the input element being

Time zone of the evaluation graph Measurement time displayed _ .
In this example, input element 1 is
Fratotion Groph (Fement 1) | i X being evaluated.
/
Evvaluati It display f For 00K d to 150.00 i _ .
|EI SalUalon result dizplay Ume zone [Soercond ]SEDDH (a) FEConds S __/ ;Ea:dean:d IE-IC _—/ App||cab|e standard
| S — This software can make evaluations
L I~ .
Ll | ||| e e —— according to the IEC standard.
Frequency 50.016Hz =\
Resultffor 2.5 min] For 0.00 second t0[15D.UUd s]aconds isanalpzed  Cursor position 0,32 seconds Class
FECONds, . .
i § 0 5 - 4 = 7w Indicates the class of equipment as
- — - ——— specified by the applicable standard.
I e ]
E an If evaluation of all the data points
A —Cursor

40

5 Click int within th luati ht over the measurement time is blue,
75 Ick a point within the evaluation graph to 150 bright green, turquoise, or aqua as

| pm—0Ve the cursor to the data position (time). = described on the next page, PASS is
w1 indicated. If the evaluation of any
- data point is yellow, orange, pink, or

jﬂ red, FAIL is indicated.
I

DmoDo

Fundamental frequency of the PLL
source (average)

Evaluation graph Displays the average fundamental

Of the measured data, the evaluation results over the time span of 150 s (2.5 frequency of the PLL source of the
minutes) are displayed. The bars of each order are displayed using different colors Measured data.

depending on the result. If you change the time zone to be displayed using the

display range bar, the time zone displayed on the evaluation graph changes

accordingly. The time span of the evaluation graph, 150 s, does not change.

4-2
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4.1 Displaying the Evaluation Results over the Entire Measurement Time

Evaluation Colors

The meaning of the evaluation colors indicated in the evaluation graph is shown in the
following table. Below are the conditions of Condition 1, Condition 2, and Relaxation
Condition.

¢ Condition 1
The maximum harmonic current over the measurement time is within 1.5 times the

specified limit. Evaluation is made on each order.

e Condition 2

The mean harmonic current over the measurement time is within the specified limit.

Evaluation is made on each order.

* Relaxation Condition
If the maximum value of the sum of partial odd harmonic currents (POHC) of order
above and including 21 is less than the specified POHC limit, the mean of the odd
harmonic currents of order above and including 21 is permitted to be 1.5 times the
specified limit.

M Blue
Both Conditions 1 and 2 are met. Or, no applicable limits are specified.
(If no applicable limits are specified, white is displayed only for the bar graph display
described in section 4.2.)

[ ] Bright green

» Condition 1 is met.

« Condition 2 is not met.

* Relaxation Condition is met.

[ ] vellow

* Condition 1 is met.

« Condition 2 is not met.

» Relaxation Condition is not met.

[ | Orange
« Condition 1 is not met.
» Condition 2 is met.

M Pink

» Condition 1 is not met.
« Condition 2 is not met.
* Relaxation Condition is met.

M Red

None of Condition 1, 2, and Relaxation Condition is met.

] Turquoise
The measured data is less than the larger of the two values, 0.6% of the mean rms current
and 5 mA.

] Aqua

+ None of Condition 1, 2, and Relaxation Condition is met.

+ Excluded from applying the limits because the maximum active power is less than the
minimum power (75 W or 50 W) for applying the limits.

The names of the sample colors of Microsoft Word or Excel are used for the names of the
evaluation colors.

If the evaluation of all the data points over the measurement time is blue, bright green,
turquoise, or aqua, Judgment on the Overall Evaluation Graph window indicates
PASS. If the evaluation of any data point is yellow, orange, pink, or red, Judgment
indicates FAIL.

IM 761922-01E
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4.1 Displaying the Evaluation Results over the Entire Measurement Time

Convenient Way of Using the Overall Evaluation Graph
You can select a section of the measured data of interest on the Overall Evaluation
Graph and display the instantaneous values on a bar graph or in a list. Below is an
example for displaying a bar graph of the harmonic current of input element 1.

1. Onthe Overall Evaluation Graph, click the section of interest using the mouse.
The cursor moves to the data position (time) that was clicked.

Resultlfor 2.5 min] For 0,00 second to[15EI.EIEI s]econds iz analyzed Cursor pogition 0,32 second:
seconds

Displays the cursor
position (time)

I

The cursor moves to the position (time)
where the mouse is pointed and clicked.

'
Resultlfot 2.5 min] For 0.00 second to 150 00 secands is analyzed Cursor posiion 117 seconds
' [seconds]
; 0 g 13 29 ] 48 57 EF 75
o 1o ——
b e
E‘ a0 -
n 4

\Cursor

2. From the menu, choose View >Harmonic Current Bar Graph > Instant Value
> Element1. The instantaneous values of the harmonic currents at the cursor
position (time) are displayed on a bar graph.

For a detailed description of the bar graph, see section 4.2.

The section where the level of the harmonic component of order 4 differs
and the Judgment changes from blue to turquoise

10.0004 10,000

1.00004

1.00004

010004 010004

0.01002 0.0700
0.00704, 6 0.0 s
1 1
Element 1 Standard IEC Element 1 Standard IEC
Range 1500/ B4 Frequency B0.023 H: Range 150W/ 54 Frequency 50.022 H:
Power P 51.45W Power 5§ E5.58 ¢ Pawer P 51.44'% Power 5 E5.58 WY
T.HDM] 1.76% THDI) B33 % TH.OM] 176% THDA BRI %
Sigma W 51.45W SetP e Sigma ' 5144 SetP e
[~ LimtVaue [ [ Limitalue [
MeasTime: 0.32s 4 | | MeasTime : 0,64 5 LI_I

N\

Displays the time corresponding to the cursor position (time)
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4.2 Displaying the Bar Graph of Harmonic Current/
Voltage

Procedure

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The evaluation
of whether the results are within the limits of the applicable standard are made by
considering all the input elements specified in the WT wiring system. Below a procedure
is given in which the wiring system of the WT2000 is set to single-phase two-wire (1P2W
or 102W, indication on the front panel varies depending on the model) and one input
element is used.

Displaying the Bar Graph of Harmonic Current
From the View menu, point to Harmonic Current Bar Graph then point to
Maximum, Average Value, or Instant Value, and then choose Element1. The
Harmonic Current Bar Graph (Element 1) window opens. You can also select
View >Harmonic Current Bar Graph > Maximum, Average Value, or Instant
Value > Element1 from the toolbar.

Yigw MWindow Help wre  View Window Help
Ovall Eva\umn rh | : i L{.J; 7 ) ! ) ?
D2 5 et Mairaum D View Mode  Setup Statt  Stop Help

Harmonic Current Measure Yalue List

HEiels Ve Orverall Evalustion Graph
Harmanic Current Fluctuation Graph =

Wave Graph

Woltage, Current, and Electric Power Fluckuation Graph
Harmanic Yoltage Bar Graph

Harmonic Yoltage Measure Value List

Harmonic Phase Angle Bar Graph

Harmanic Phase Angle Measure Yalue List

Harmonic Current Bar Graph Maximum 3

Awerage Value »

Elementz k

Elementz !

Harmonic Current Measure Yalue List
Elgments

Harmanic Current Fluctuation Graph

Wave Graph

Woltage, Current, and Electric Power Fluckuation Graph
Harmanic Yoltage Bar Graph

Harmonic Yoltage Measure Value List

Harmonic Phase Angle Bar Graph

Harmanic Phase Angle Measure Yalue List

Elgments

 Toolhar
 Status Bar

Display Example: Harmonic Current Instant Bar Graph (Element 1)
el

10.0004

1.00004,

0.10004

001008,

0.007104
1 10 20 20 40
[Qrder]

Element 1 Standard IEC Class A Judagment  PASS

Range 1500/ BA Frequency B0023Hz Voltagefrms]  104.26% Curentfims] 028394

Power P 51.45'% Power S E5.58%a PF 07845  POHC 00099 4

T.HDM) 176% TH.DA] B8.33% THC 036634 POHC Limit 057824

Sigrna W 51.45W SetP ~  SetFundl SEERERE
m [~ Percentage Display Y-axis ILDG 'i <0 -

MeasTime: 0132 ¢ LI_I _’I Close |
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4.2 Displaying the Bar Graph of Harmonic Current/Voltage

Selecting the Y-Axis (Current Magnitude) Scale
¢ Selecting the Type of Y-Axis Scale
Select LIN (linear) orLOG (logarithmic).

‘Y-awiz | LOG '
mL\N
[0G ﬂl

¢ Selecting the Magnification
When the type of scale is LIN, select *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, or *0.1.
When the type of scale is LOG, select *100.0, *10.0, *1.0, or *0.1.

Yeaas |LOG @] |71
_bl -

¢ Enabling Percentage Display
Select the Percentage Display check box. Y-axis scale, THC, POHC, POHC
maximum and POHC limit are displayed in percentages. The relative harmonic
content of current of each order can be displayed on bar graphs with the
specified fundamental current (fundamental current specified in advance when
making Class C evaluation, see section 3.6) taken to be 100%.

Note

The Percentage Display check box becomes selectable under given conditions. The
Percentage Display check box becomes selectable when the EUT is of Class C, and ratios
are used to evaluate the limits.

Displaying the Limits
Select the Limit Value check box. The limits specified in the applicable
standard are displayed using yellow bars for each order.

Displays the limits using yellow bars

Element 1 Standard IEC Class A Judgment  PASS
Fange 1500/ B4 Frequency B0.023 Hz Yoltage(ims]  104.26%  Cumentfims]  0.6289 4
Power P 51.45% Power S5 EG.68 WA PR 07845  POHC 0.0039 4
T.H.DMN) 1.76% THDA) B8.33% THC (0.36694 POHC Limit 057824
Sigrna W 51.45' SetP SetFundl - SetPF -

e |7 | Feicentage Display ‘-axis [LOG 'I 1.0 -

wi
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4.2 Displaying the Bar Graph of Harmonic Current/Voltage

Selecting the Instantaneous Values
On the Harmonic Current Instant Bar Graph window, use the scroll bar to select
the instantaneous value to be displayed.

Harmonic Current Instant Bar Graph(Element1) oY ] 54 |

10.0004

1.00004,

0.10004,

001008,

0.00104
1 10 20 30 40
[Qrder]

Element 1 Standard IEC Class A Judgment  PASS

Range 1500/ 58 Frequency 50.023 Hz Voltagelrms] 104.26% Cumentfms] 0.6283 A

Pawer P 51.45%/ PowerS E5.58%A PR 07245  FOHC 0.0093 4

TH.DW) 176% THDA) B8.33% THC 036634 POHC Limit 05782 A

Sigrna W 51.45W SetP SetFundl SECRERE
H [T Percentage Display Y-asis ILDG 'I =0 =

MeasTime: 0,32 ¢ L‘_I _'l Cloze |

[
Scroll bar

Drag the _|(slider) or click#] 2] to select the instantaneous value you
wish to display. Meas Time changes in sync with the slider position.

Displaying the Bar Graph of Harmonic Voltage
From the View menu, point to Harmonic Voltage Bar Graph then point to
Maximum, Average Value, or Instant Value, and then choose Element1. The
Harmonic Voltage Bar Graph (Element 1) window opens. You can also select
View >Harmonic Voltage Bar Graph > Maximum, Average Value, or Instant
Value > Element1 from the toolbar.

ure Wiew window Help

View ‘Window Help

i = e
i Overall Evaluation Graph F CERC R )
{ Harmonic Current Bar Graph View Mode  Setup Start  Stop

Harmanic Current Measure Yalue Lisk Overall Evaluation Graph

Harmanic Current Fluctuation Graph Harmonic Current Bar Graph

‘Wave Graph Harmonic Current Measure VYalue List
VYolkage, Harmonic Current Fluctuation Graph

vent, and Electric Power Fluctuation Graph
Gray Maximum 3 Wave Graph
voltage, Current, and Electric Power Fluctuation Graph

Graph

eleq wiodARA\/BIed PaJnseay\ pue s}nsay uolienjeay sy} Buikeidsig

Harmonic Yaoltage Measure Valug List
Harmonic Phase &ngle Bar Graph
Harmanic Phase Angle Measure Value List

Average Value »

Element2

- Harmaonic Phase Angle Bar Graph
Harmonic Phase Angle Measure Value List

Itage Bar Graph Maximum »

LR ~ BRI

Harmonic Woltage Measure alue List

Average Value ¥

Element2 !

Elsments

v Taolbar
v Status Bar

The operations on the Harmonic Voltage Bar Graph window are the same as the
operations on the Harmonic Current Bar Graph window. However, because the
voltage does not need to be compared and evaluated against the limit,

operations for percentage display and limit display are not present. Judgment is
not displayed.
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4.2 Displaying the Bar Graph of Harmonic Current/Voltage

Explanation

Evaluation can be made as to whether all of the harmonic data in the measurement time
are within the limits according to the settings specified in section 3.6 “Setting the
Standard and Measurement Environment,” and the results can be displayed on bar
graphs.

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The evaluation
of whether the results are within the limits of the applicable standard are made by
considering all the input elements specified in the WT wiring system.

Here, explanation is given for the bar graph of harmonic current. In the case of the bar
graph of harmonic voltage, read “harmonic current” as “harmonic voltage” in the following
explanation. However, because the voltage does not need to be compared and
evaluated against the limit, the explanation of percentage display and limit display are
not applicable.

Harmonic Current Bar Graph Window
Window title
The title is "Harmonic Current Maximum Bar Graph" when the window displays the
maximum values of the harmonic current, "Harmonic Current Average Bar Graph"
when the window displays the averages, and "Harmonic Current Instant Bar Graph"
when the instantaneous values.

Displays the limits using yellow bars

Harmonic Current Instant/Bar Graph(Element1)

[Drder]

Element 1 Standard IEC Class A Judgment  PASS
Range 150/ B4 Frequency B0.023 Hz Yoltagerms] 104.26% Curentfms) 0.B2834
Power P 5145 Fower S EE.6B8 Va4 FF 07845  POHC 0.0083 &
T.H.DMW) 1.76% THDA) 58.33% THC 036694 POHC Limit 057824
|SigmaW’ 51.45% SetP e SetFund| = SetPF e
i alue [T Fercentage Display Y-axis m M0 =
MeasTime : 0.32 5 ;I_I _’I Close |

I Select the Y-axis scale
Scroll bar (not displayed for maximum and average.)
Drag the L] (slider) or click 4| | to select the instantaneous value
you wish to display. Meas Time changes in sync with the slider
Meas Time (not displayed for maximum and average.)

Indicates the time when the measured data was retrieved. This example
indicates the time (0.32 s) when the first measured data was retrieved.

¢ Element
Number of the input element being displayed. In this example, input element 1 is being displayed.
e Standard
Applicable standard. This software can make evaluations according to the IEC standard.
e Class
Class of equipment under evaluation Indicates the class of equipment as specified by the
applicable standard.
¢ Judgment
If evaluation of all the data points over the measurement time is blue, bright green, turquoise,
or aqua as described on page 4-3, PASS is indicated. If the evaluation of any data point is
yellow, orange, pink, or red, FAIL is indicated.
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4.2 Displaying the Bar Graph of Harmonic Current/Voltage

Range

Measurement range selected in the WT configuration (see chapter 8).

Frequency

Fundamental frequency of the PLL source.

* In the case of the Harmonic Current Maximum Bar Graph (or list), the frequency at which

the harmonic current measurement data is maximum within the measurement time

(fundamental frequency of the PLL source) is indicated.

In the case of the Harmonic Current Average Bar Graph (or list), the average value of all

frequencies (fundamental frequency of the PLL source) within the measurement time is indicated.

» In the case of the Harmonic Current Instant Bar Graph (or list), the frequency of the
individual measurement data point within the measurement time (fundamental frequency
of the PLL source) is indicated.

Voltage (rms)

40
Y uk?
k=1
U(k): rms voltage of each order, k: harmonic order

Current (rms)
40

Y w2

k=1
I(k): rms current of each order, k: harmonic order
Power P

40
Y P(k)
k=1

P(Kk): active power of each order, k: harmonic order
Power S

=

Voltage (rms) x current (rms)

PF
Active power

Apparent power
For multi-phase equipment, the power factor is derived from the active power and

apparent power of all phases. The computing equation of the active power and apparent
power of all phases varies depending on the wiring system (see the next page).

x 100

U(k): rms voltage of each order, k: harmonic order, U(1): rms voltage of the
fundamental signal
A THD

70
\/ Y 12
k=2

I(1)

I(K): rms current of each order, k: harmonic order, I(1): rms current of the fundamental signal

THC
70

\/ Y I(ky?
k=2

k)
I(k): rms current of each order, k: harmonic order

x 100

POHC

Displayed on Instant Bar Graph (or list).
39
Y, Iy
k=21,23
I(k): rms current of odd harmonics above and including order 21, k: harmonic order,

odd value above and including 21

IM 761922-01E
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4.2 Displaying the Bar Graph of Harmonic Current/Voltage

e POHC Max
Displayed on Maximum and Average Bar Graphs (or lists). POHC maximum derived from
individual measured data points within the measurement time. If this value is less than the
POHC Limit, the relaxation condition (see page 4-3) is applied.

¢ POHC Limit

39
\/ ¥ Lw?
K=21,23

IL(k): Limits of even harmonics above and including 21 as specified by the applicable
standard
k: harmonic order, odd value above and including 21
e SigmaW
The computing equation of the active power of all phases, Sigma W, varies depending on the
wiring system.

WT2000

Wiring System Sigma W Equation Apparent Power of All Phases

1P2W (162W) Active power of each input element  Apparent power of each input element
1P3W (163W) W1+W3 VA1+VA3

3P3W(303W) W1+W3 (VA1+VA3) xv/3/2

3V3A W1+W3 (VA1+VA2+VA3)xy/3/3

3P4W(3p4W) W1+W2+W3 VA1+VA2+VA3

*

W1, W2, and W3 are active powers of input elements 1, 2, and 3, respectively (see the active
power section on the previous page). VA1, VA2, and VA3 are apparent powers of input
elements 1, 2, and 3, respectively.

WT1600

Wiring System Sigma W Equation Apparent Power of All Phases

1P2W Active power of each input element  Apparent power of each input element
1P3W W1+W2 VA1+VA2

3P3W W1+W2 (VA1+VA2) >#/3/2

3V3A W1+W2 (VA1+VA2+VA3)xy/3/3

3P4W W1+W2+W3 VA1+VA2+VA3

*

W1, W2, and W3 are the active power values displayed in the corresponding position in the
acquisition data window. VA1, VA2, and VA3 are the apparent power values displayed in the
corresponding position in the acquisition data window.

Note
»  When applying the power ratio limit on Class C or D multi-phase equipment, the harmonic
current per watt derived from the total active power (Sigma W) of all phases (three phases if
three-phase) and the power ratio limit are compared and evaluated.
» Equipment whose Sigma W exceeds 600 W is considered Class A equipment under the
standard. Use caution because the software makes evaluations using the class selected in
standard and measurement environment settings (see section 3.6).

e Set P, Set Fund |, and Set PF
For Set P, the power value (see section 3.6) specified in advance is displayed when making
Class C or D evaluations.
For Set Fund | and Set PF, the fundamental current and power factor values (see section 3.6)
specified in advance are displayed respectively when making Class C evaluations.

Note

If the Percentage Display check box is selected, the Y-axis scale, THC, POHC, POHC
maximum and POHC limit are displayed in percentages.

Displaying the Limits
« If the Limit Value check box is selected, the limits specified in the applicable
standard are displayed using yellow bars for each order.
+ The limits are applied only to harmonic current.
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4.2 Displaying the Bar Graph of Harmonic Current/Voltage

« When limits are specified by the relative harmonic content of order 3 and 5 such as
the limits for Class C equipment with active input power less than or equal to 25 W,
bars of magnitude corresponding to the current values converted from the relative
harmonic content of order 3 and 5 with the fundamental current specified in
advance (see section 3.6) taken to be 100% are displayed.

Bar Graph Type and Displayed Contents

Three types of harmonic current bar graphs are available: maximum bar graph,

average bar graph, and instantaneous bar graph. The meanings of the displayed

items which vary depending on the bar graph are explained below.

¢ |tems Displayed on the Maximum Bar Graph
+ Bar displayed for each order

For each order, the individual measured data points (instantaneous values)
within the measurement are compared, and the maximum value is displayed.
+ ltems displayed at the bottom section of the bar graph
The items described on pages 4-8 and 4-10 are displayed.
For each item, the values derived from individual measured data points
(instantaneous values) within the measurement are compared, and the
maximum value is displayed.
+ Limit bar
Yellow bars that are 1.5 times the magnitude of the limits specified by the
applicable standard are displayed.
¢ [tems Displayed on the Average Bar Graph
» Bar displayed for each order
For each order, the individual measured data points (instantaneous values)
within the measurement are averaged, and the average value is displayed.

+ Measurement items displayed at the bottom section of the bar graph
The items described on pages 4-8 and 4-10 are displayed.
For each item, the values derived from individual measured data points
(instantaneous values) within the measurement are averaged, and the average
value is displayed.

+ Limit bar
Yellow bars that correspond to the magnitude of the limits specified by the
applicable standard are displayed.
¢ |tems Displayed on the Instantaneous Bar Graph
» Bar displayed for each order
For each order, the individual measured data points (instantaneous values)
within the measurement time are displayed.

+ Measurement items displayed at the bottom section of the bar graph
The items described on pages 4-8 and 4-10 are displayed.
Values derived from individual measured data points within the measurement
time are displayed.

+ Limit bar
Yellow bars that are 1.5 times the magnitude of the limits specified by the
applicable standard are displayed.

+ Instantaneous values
You can use the scroll bar to select the instantaneous values to be displayed.

Selecting the Y-Axis (Current Magnitude) Scale

¢ Type of Y-Axis Scale
You can select LIN (linear) or LOG (logarithmic).

¢ Selecting the Magnification
When the type of scale is LIN, you can select *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, or *0.1.
When the type of scale is LOG, you can select *100.0, *10.0, *1.0, or *0.1.

IM 761922-01E
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4.2 Displaying the Bar Graph of Harmonic Current/Voltage

+ When set to *1.0, the maximum value of the Y-axis LIN scale is the value of the
measurement range selected in the WT configuration (see chapter 8). The
maximum value of the LOG scale is one digit above the measurement range,
value that is 10 to an integer power.

+ If Auto range is selected in the WT configuration, the maximum value of the LIN or LOG
scale is determined using the same principle described above using the measurement
range of the WT that was used when measurement was made as a reference.

¢ Percentage Display

If the Percentage Display check box is selected, the Y-axis scale, THC, POHC,

POHC maximum and POHC limit can be displayed in percentages. The relative

harmonic content of current of each order can be displayed on bar graphs with the

specified fundamental current (fundamental current specified in advance when

making Class C evaluation, see section 3.6) taken to be 100%.

+ When the magnification of the Y-axis scale is *1.0, the maximum scale of Y-axis
is 100.00%.

» The Percentage Display check box becomes selectable under given conditions.
The Percentage Display check box becomes selectable when the EUT is of
Class C, and ratios are used to evaluate the limits (see section 1.3).

» The percentage display is applied only to harmonic current.

* When limits are specified by the relative harmonic content of order 3 and 5 such
as the limits for Class C equipment with active input power less than or equal to
25 W, bars corresponding to the magnitude of the values are displayed.

Color of Bars
The bar graph that is displayed for each order is displayed using a length converted
from the magnitude of the measured data. The meaning of the colors is indicated in
the following table.

M Biue

Limit not exceeded.

[ | Bright green (applies only to average bar graph)
When the same conditions of bright green on page 4-3 applies.

M Red

Limit exceeded.

[ white
No applicable limit is specified.
(The bar graph of the fundamental frequency and orders that are not applicable is displayed
in white.)

[ vellow
Limit specified by the applicable standard.

] Turquoise
The measured data is less than the larger of the two values, 0.6% of the mean rms current
and 5 mA.

] Aqua

» Limit exceeded.

+ Excluded from applying the limits because the maximum active power is less than the
minimum power (75 W or 50 W) for applying the limits.

The names of the sample colors of Microsoft Word or Excel are used for the names of the
colors.

Bar graphs of harmonic voltage are displayed in white. Harmonic voltage does not
need to be compared and evaluated against the limit.

Mutual Relationship of Graphs and Lists
When using the scroll bar to select the time of acquisition and displaying the measured data
on a graph window or list window displaying a certain instantaneous value, the other graph
window or list window also shows the measured data at the same time of acquisition.
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4.3 Displaying the List of Harmonic Current/
Voltage

Procedure

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The evaluation
of whether the results are within the limits of the applicable standard are made by
considering all the input elements specified in the WT wiring system. Below a procedure
is given in which the wiring system of the WT2000 is set to single-phase two-wire (1P2W
or 102W, indication on the front panel varies depending on the model) and one input
element is used.

Displaying the List of Harmonic Current
From the View menu, point to Harmonic Current Measure Value List then
point to Maximum, Average Value, or Instant Value, and then choose
Element1. The Harmonic Current List (Element 1) window opens. You can
also select View >Harmonic Current Measure Value List > Maximum,
Average Value, or Instant Value > Element1 from the toolbar.

View ‘Window Help e View ‘Window Help
¢ Owerall Evaluation Graph 4 =
" emeric Curent Bar Greph » = s = | B & | 2
armanic Lurrent Bar Grap Wigw Mode  Setup Start Stap) Help
Ha = List » Maxinmum » = e
werall Evaluation Gray
Harmanic Current Fluckuation Graph » Average Walue » 4
Harmonic Current Bar Graph
Wave Graph [  Instant Valus  » m H: a b 1M Li Maxi >
larmonic Current Meas ist aximun
voltage, Curvent, and Elactric Power Fluctuation Graph Elemnent2 o ——
Harmonic Current Fluctuation Graph Awerage Value ¥
Harmanic Yoltage Bar Graph 3 Elements
‘Wave Graph Instal e ¥
Harmonic Yaoltage Measure Valug List L4
N Voltage, Current, and Electric Power Fluctuation Graph Element2
Harmonic Phase &ngle Bar Graph » o o s Gt S
Harmanic Phase Angle Measure Value List 3 =M TR e (e EIEN

Harmonic Yoltage Measure Yalue List
Harmonic Phase Angle Bar Graph
Harmonic Fhase Angle Measure Value List

v Taolbar
v Status Bar

Display Example: Harmonic Current Instant Value List (Element 1)

eleq wiodARA\/BIed PaJnseay\ pue s}nsay uolienjeay sy} Buikeidsig

il Harmonic Current Instant Yalue List{Element1}) = |EI 5[
Order | Measwre[A] | Limit[4] | Magin[%] | Element 1
1 D508 Standard EC
2 0.0080 37260 998
3 0155 7 9350 560 Ho 6
4 0.0051 1.4835 597 Judgment PASS
5 01641 39330 958
6 0.0052 10350 395 Hage S o
7 0.0756 26565 571 Frequency  50.023Hz
g e ? gggg ggg Volkage(ms) 10426
10 G B34 99'7 Currert(ms] 06283 4
1 nogs 1.1385 883 Power P 51.45W
12 05290 598
13 0oeg 07245 377 ot s
14 0.4534 99,7 EE: 0.7845
15 o114 05175 978 T.H.DM) 1762
16 03967 997 i
17 0.0084 04565 36 el Fake
18 03527 597 THC 03863 A
19 0.0084 04086 8.4
5 i o POHC 000394
bl 0.0083 03695 983 POHC Limit 057824
2 02885 598 Sigma ' 5145W
2 03375 389 e
24 0 2645 EE by e
5 03105 587 Set Fund |
% 02442 L e
27 02875 7 Stk
2 02267 598
2 02577 592
kil 02116 997
kil 02504 532
2 01984 598
k2] 02352 593
34 01867 998
k3 02218 595
* 01763 598
¥ 02098 395
3 01671 598
] 01990 594
40 01867 598

MeasTime : 032 s Ll_l _’I [T Fercentzoe Display
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4.3 Displaying the List of Harmonic Current/Voltage

Enabling Percentage Display
Select the Percentage Display check box. Measured value, limit, THC, POHC,
POHC maximum and POHC limit are displayed in percentages. The relative
harmonic content of current of each order can be displayed in the Measure and
Limit columns with the specified fundamental current (fundamental current
specified in advance when making Class C evaluation, see section 3.6) taken to
be 100%.

Note

The Percentage Display check box becomes selectable under given conditions. The
Percentage Display check box becomes selectable when the EUT is of Class C, and ratios
are used to evaluate the limits.

Selecting the Instantaneous Value
On the Harmonic Current Measure Value List window, you can use the scroll bar
to select the instantaneous values to be displayed.

] Harmonic Current Instant ¥alue List{Element1}) = |D|ﬂ
Oider | Measwe[A] [ Limk[A] [ Magn[2] | Element 1
1 05108 Standard EC
2 0.0080 37260 398
3 03155 7.9380 950 Cass A
4 00051 1.4875 997 Judgment PASS
5 01641 35330 958
B 00052 1.0380 935 Hangei it o
7 00766 2E585 97.1 Fiequency  50.023Hz
g s 10 ;ggg gg g Yollagelms] 104,26
10 06348 aa7 Curentims] 052894
n 0mse 11305 963 Poiwer P 51 45
12 05230 998
13 00163 07245 977 ) LR
14 0.4534 997 FF 07845
15 o004 05175 978 THDM 1.76%
16 0.3967 937 :
17 00054 0.4566 95 Jina] TS
10 03527 997 THE 03669 A
139 01,0054 0.4086 954
20 0374 939 el DA
ol 0.0063 0.3696 983 POHLC Limit 05782 4
22 0.2885 998 Sigma W 51,45
23 0.3375 959 -
24 02645 938 =
75 03105 957 Set Fund|
26 0.2442 s MRS
7 0.2875 %7 itk
20 02267 994
29 0.2677 932
30 02116 997
kil 0.2504 992
32 01984 998
k2 02352 933
34 01867 998
%5 02218 995
% 01783 998
Eid 0.203% 935
38 01671 995
39 01330 934
40 01587 998
MeasTime: 0.32 = Ll_‘ ﬂ I Percartags Display
| ]
[
Scroll bar

Drag the _] (slider) or click 4] *|to select the instantaneous value you
wish to display. Meas Time changes in sync with the slider position.
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4.3 Displaying the List of Harmonic Current/Voltage

Displaying the List of Harmonic Voltage

From the View menu, point to Harmonic Voltage Measure Value List then
point to Maximum, Average Value, or Instant Value, and then choose
Element1. The Harmonic Voltage List (Element 1) window opens. You can
also select View >Harmonic Voltage Measure Value List > Maximum,
Average Value, or Instant Value > Element1 from the toolbar.

ue View ‘Window Help

view Window Help 144_1; ! @ 74
i Overal Evaluation Graph View Mode  Setup Start  Stop Help

Harmonic Current Bar Graph

Harmonic Current Measure Value List

Harmonic Current Fluctuation Graph

Wave Graph

Yolkage, Current, and Electric Power Fluctuation Graph

Overall Evaluation Graph

Haimanic Current Bar Graph

Harmonic Current Measure Yalue Lisk

Harmonic Current Fluctuation Graph

wave Graph

woltage, Current, and Electric Power Fluctuation Graph
st Maximum L3 Harmonic Yoltage Bar Graph

Harmonic Phase Angle Bar Graph

Harmonic Phase Angle Measure Walue List

Harrnoi value List

Maxirnurn

»
»
»
»
»
»
»
»
3
»

Harmonic Phase Angle Bar Graph

Average Value ¥
Elzment2 g

Harmonic Phase Angle Measure Value List

 Toolbar
w Status Bar

Element2 !

Element3

Elements

The operations on the Harmonic Voltage List window are the same as the
operations on the Harmonic Current List window. However, because the
voltage does not need to be compared and evaluated against the limit,
operations for percentage display are not present. Judgment, limit, and margin
are not displayed.

IM 761922-01E
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4.3 Displaying the List of Harmonic Current/Voltage

Explanation

Evaluation can be made as to whether all of the harmonic data in the measurement time
are within the limits according to the settings specified in section 3.6 “Setting the
Standard and Measurement Environment,” and the results can be displayed in a list.

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The evaluation
of whether the results are within the limits of the applicable standard are made by
considering all the input elements specified in the WT wiring system.

Here, explanation is given for the list of harmonic current. In the case of the list of
harmonic voltage, read “harmonic current” as “harmonic voltage” in the following
explanation. However, because the voltage does not need to be compared and
evaluated against the limit, the explanation of judgment, percentage display, limit, and
margin are not applicable.

Harmonic Current List Window

Window title

The title is "Harmonic Current Maximum List" when the window displays the
maximum values of the harmonic current, "Harmonic Current Average List" when the
window displays the averages, and "Harmonic Current Instant List" when the
instantaneous values.

ol x|
Order | Measure [4 ] | Limit [ & ] | Margin [ % ] | Element 1
1 05108 Standard  IEC
2 10,0060 37260 938
3 03155 7.9380 950 Cass A
4 0.0051 1.4835 997 Judgment PASS
5 01841 39330 958
B 00052 1.0380 935 Hangei i o
7 0.0768 2565 7.1 Frequeney  50.023Hz
g e 10 SSSE gg g Yollagefms] 104,26
10 06348 a9y Curentims] 052894
11 00198 11385 983 Pruer P 51,45 w/
12 0.52a0 938
13 00163 0.7245 977 e LR
14 0.4534 997 FE. 07845
15 004 05175 578 THDM 1.76%
16 0.3967 997 :
17 00054 0.4586 35 JiEEa] TR
18 03527 997 THC 03663 &
13 00054 0.4086 5.4
20 03174 929 PERCE S Lo
21 00063 0.36% 983 POHE Limic  0.5782 4
22 0.2885 998 Sigma W Bl 45 W
2 0.3375 989 o
24 0.2645 928 Seph e
25 03105 a7 SetFurdl e
2 02442 @as el
7 0.2875 %7 it
28 02267 93@
2 0.2677 932
an 02116 997
a1 02504 992
2 01984 938
3 02352 933
34 01867 938
5 02218 995
* 01763 938
7 02098 935
a0 01671 938
9 01940 934
40 01567 938

MeasTime : 0325 4 ¥| I Perceritane Disglay £ B

Scroll bar (not displayed for maximum and average.)

Drag the _] (slider) or click 4 *Ito select the instantaneous value
you wish to display. Meas Time changes in sync with the slider
position.

Meas Time (not displayed for maximum and average.)
Indicates the time when the measured data was retrieved. This example
indicates the time (0.32 s) when the first measured data was retrieved.

For a description of the items from Element to Set PF in the list window, see the
explanation in section 4.2, “Displaying the Bar Graph of Harmonic Current/Voltage”
(page 4-8).
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4.3 Displaying the List of Harmonic Current/Voltage

Limit

« The limits specified in the applicable standard are displayed in a list for each order.

» The limits are applied only to harmonic current.

+ Ifthe Percentage Display check box is selected, the relative harmonic content of
the limit of each order can be displayed with the specified fundamental current
(fundamental current specified in advance when making Class C evaluation, see
section 3.6) taken to be 100%.

« When limits are specified by the relative harmonic content of order 3 and 5 such as
the limits for Class C equipment with active input power less than or equal to 25 W,
the current value converted from the relative harmonic content of order 3 and 5
with the fundamental current specified in advance (see section 3.6) taken to be
100% is displayed.

Margin
Indicates the margin to the limit. For each order, the margin is derived from the
following equation using the limits and measured values displayed in the list.

Limit — measured value «
Limit

100

List Type and Displayed Contents
Three types of harmonic current lists are available: maximum list, average list, and
instantaneous list. The meanings of the displayed items which vary depending on the
list are explained below.

¢ Items Displayed on the Maximum List

» Measured value displayed for each order
For each order, the individual measured data points (instantaneous values)
within the measurement are compared, and the maximum value is displayed.

+ ltems displayed in the right column of the list
The items described on pages 4-8 and 4-10 are displayed.
For each item, the values derived from individual measured data points
(instantaneous values) within the measurement are compared, and the
maximum value is displayed.

« Limit
Indicates values that are 1.5 times the limits specified by the applicable
standard.

¢ |tems Displayed on the Average List

» Measured value displayed for each order
For each order, the individual measured data points (instantaneous values)
within the measurement are averaged, and the average value is displayed.

+ ltems displayed in the right column of the list
The items described on pages 4-8 and 4-10 are displayed.
For each item, the values derived from individual measured data points
(instantaneous values) within the measurement are averaged, and the average
value is displayed.

« Limit
Indicates the limits specified by the applicable standard.

IM 761922-01E
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4.3 Displaying the List of Harmonic Current/Voltage

¢ Items Displayed on the Instantaneous List
» Measured value displayed for each order
For each order, the individual measured data points (instantaneous values)
within the measurement time are displayed.
+ ltems displayed in the right column of the list
The items described on pages 4-8 and 4-10 are displayed.
Values derived from individual measured data points within the measurement
time are displayed.
» Limit
Indicates values that are 1.5 times the limits specified by the applicable standard.
+ Instantaneous values
You can use the scroll bar to select the instantaneous values to be displayed.

Percentage Display

If the Percentage Display check box is selected, the THC, POHC, POHC maximum

and POHC limit can be displayed in percentages. The relative harmonic content of

the measured value or limit of each order can be displayed with the specified

fundamental current (fundamental current specified in advance when making Class C

evaluation, see section 3.6) taken to be 100%.

» The Percentage Display check box becomes selectable under given conditions.
The Percentage Display check box becomes selectable when the EUT is of Class
C, and ratios are used to evaluate the limits (see section 1.3).

» The percentage display is applied only to harmonic current.

+ When limits are specified by the relative harmonic content of order 3 and 5 such as
the limits for Class C equipment with active input power less than or equal to 25 W,
the values are displayed.

Color of Measured Values
The meaning of the colors of the measured values displayed for each order is
indicated in the following table.

M Biue

Limit not exceeded.

[ ] Bright green (applies only to average list)
When the same conditions of bright green on page 4-3 applies.

M Red

Limit exceeded.

M Black
No applicable limit is specified.
(The measured value of the fundamental frequency and orders that are not applicable is
displayed in black.)

] Turquoise
The measured data is less than the larger of the two values, 0.6% of the mean rms current and 5 mA.

L] Aqua

+ Limit exceeded.

+ Excluded from applying the limits because the maximum active power is less than the
minimum power (75 W or 50 W) for applying the limits.

* The names of the sample colors of Microsoft Word or Excel are used for the names of the
colors.

The measured value of harmonic voltage are displayed in black. Harmonic voltage
does not need to be compared and evaluated against the limit.

Mutual Relationship of Graphs and Lists
See the explanation in section 4.2, “Displaying the Bar Graph of Harmonic Current/
Voltage” (page 4-12).
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4.4 Displaying the Bar Graph of the Harmonic
Current Fluctuation

Procedure

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. Below a

procedure is given in which the wiring system of

the WT2000 is set to single-phase two-

wire (1P2W or %H2W, indication on the front panel varies depending on the model) and

one input element is used.

Displaying the Harmonic Current Change Graph Window
From the View menu, point to Harmonic Current Fluctuation Graph then
choose Element1. The Harmonic Current Fluctuation Graph (Element 1)
window opens. You can also choose View >Harmonic Current Fluctuation

Graph > Element1 from the toolbar.

View Window Help

ure View ‘Window Help

¢ Owerall Evaluation Graph
| Harmonic Current Bar Graph
Harmonic Current Measure Yalue List

Harmanic Current Fluctuation Graph

‘Wave Graph

Woltage, Current, and Electric Power Fluctuation Graph
Harmaonic Voltage Bar Graph

Harmonic Yolkage Measure Yalue List

Harmonic Phase Angle Bar Graph

Harmanic Phase Angle Measure Yalue List

Elzment2 !

Elementa

»
»
3
»
»
3
»
L3
»
3

v Toolhar

ST R < %
Wig Mode  Setup Stark: Stop. Help

Overall Evaluation Graph
Harmenic Current Bar Graph
Harmonic Current Measure Value List

Harmonic Current Fluckuation Graph

Elzment2 g

Elzments

‘\Wave Graph

Yoltage, Current, and Electric Power Fluckuation Graph
Harmanic Yaltage Bar Graph

Hatmonic Yoltage Measure Yalue List

Harmenic Phase Angle Bar Graph

r v v+ v vEiv -

v Status Bar Harmonic Phase Angle Measure Value List

Display Example: Harmonic Current Fluctuation Graph (Element 1)

#1 Harmonic Current Fluctuation Graph{Element1) o ] B3|

5.0004

25004

0,000
0.00 10.00 20,00 30.00 40,00 50.00 £0.00 70.00 80.00
[seconds]
B o
3 I v i3 I [
ENNE ) NN Y N Y AN ) I ) EEI|
‘Y-awis |LIN 'I I"‘I.U 'I I" Fercentage Close |

Selecting the Order of Current to Be Displayed
From the order selection box, select a value from 1 to 40 or THC.
The maximum number of graph lines that can be displayed is 6.

IM 761922-01E
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4.4 Displaying the Bar Graph of the Harmonic Current Fluctuation

Showing/Hiding the Graph
Use the show/hide check box to select whether to show or hide the graph.

Show/Hide check box

vads [UN =] [

Selecting the Y-Axis (Current Magnitude) Scale
¢ Selecting the Type of Y-Axis Scale
Select LIN (linear) orLOG (logarithmic).

Yeads |LOG | |*

¢ Selecting the Magnification
When the type of scale is LIN, select *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, or *0.1.
When the type of scale is LOG, select *100.0, *10.0, *1.0, or *0.1.

Yeads |LOG x| |*

¢ Enabling Percentage Display
Select the Percentage Display check box. The Y-axis scale is displayed in
percentages. The relative harmonic content of current of each order can be
displayed on graphs with the specified fundamental current (fundamental current
specified in advance when making Class C evaluation, see section 3.6) taken to
be 100%.

Note

The Percentage Display check box becomes selectable under given conditions. The
Percentage Display check box becomes selectable when the EUT is of Class C, and ratios
are used to evaluate the limits.
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4.4 Displaying the Bar Graph of the Harmonic Current Fluctuation

Explanation

Selecting the Time Zone

Use the scroll bar to set the time zone to be displayed. The harmonic current
fluctuation graph of the specified time zone is displayed.

The left end position (time) corresponds to the cursor position (time,
see page 4-4) of the Overall Evaluation Graph.

5.0004 i

N

.. HI .

N
IR

0.oo 10.00 20.00 30.00 40.00 50.00 E0.00 F0.00 8
[zeconds]

Scroll bar

Drag the _| (slider) or click *I *|to select the time zone you wish to
display. The time zone of the graph changes in sync with the slider
position.

The harmonic current fluctuation over time can be displayed on graphs.

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The bar graph
can be displayed for each input element of the WT.

Harmonic Current Fluctuation Graph Window

i Harmonic Current Fluctuation Graph{Element1) ] P[] |

0.0004

0.00 1000 20.00 20,00 40,00 50.00 £0.00 70.00 80,00
[eeconds]

Al 2
& 7 W~ % 5 5
o 2 IS XN 1 N G GG 1 XN ) KIS
l_J:Y—ams LIM 'l “1.0 'l I Percente play Cloze l
éelect the Y-axis Scroll bar
scale Drag the _I(slider) or click 2 ] to select the time zone

you wish to display. The time zone of the graph changes in
sync with the slider position.

—Order selection box
—— Show/Hide check box

IM 761922-01E
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4.4 Displaying the Bar Graph of the Harmonic Current Fluctuation

Selecting the Order
The maximum number of graph lines that can be displayed is 6. For each graph, you
can select which order of harmonic current to be displayed.
Selectable range: 1 to 40 or THC

Selecting Show/Hide
You can select whether to show or hide each graph.

Selecting the Y-Axis (Current Magnitude) Scale
e Type of Y-Axis Scale

You can select LIN (linear) or LOG (logarithmic).

Selecting the Magnification

When the type of scale is LIN, you can select *100.0, *10.0, *5.0, *2.0, *1.0, 0.5, or

*0.1.

When the scale type is LOG, you can select *100.0, *10.0, *1.0, or *0.1.

* When set to *1.0, the maximum value of the Y-axis LIN scale is the value of the
measurement range selected in the WT configuration (see chapter 8). The
maximum value of the LOG scale is one digit above the measurement range,
and is a value that is an integer power of 10.

+ If Auto range is selected in the WT configuration, the maximum value of the LIN
or LOG scale is determined based on the same principle described above using
the measurement range of the WT that was used when measurement was made
as areference.

Percentage Display

If you select the Percentage Display check box, the Y-axis scale can be displayed

in percentages. The change in the relative harmonic content of current of each

order can be displayed on graphs with the specified fundamental current

(fundamental current specified in advance when making Class C evaluation, see

section 3.6) taken to be 100%.

+ When the magnification of the Y-axis scale is *1.0, the maximum scale of Y-axis
is 100.00%.

» The Percentage Display check box becomes selectable under given conditions.
The Percentage Display check box becomes selectable when the EUT is of
Class C, and ratios are used to evaluate the limits (see section 1.3).

Color
The colors of the 6 graphs are as follows:
[ white, I turquoise, I blue, M bright green, [ ] yellow, and M red.

The names of the sample colors of Microsoft Word or Excel are used for the names of the
colors.

Mutual Relationship between the Harmonic Current Change Graph and Measured
Value Judging Graph (see section 4.1)
The left end position (time) of the Harmonic Current Change Graph corresponds to
the cursor position (time, see page 4-4) of the Measured Value Judging Graph. If you
move the cursor on the Measured Value Judging Graph, the time at the cursor
position becomes the time at the left end of the Harmonic Current Change Graph.
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4.5 Displaying the Voltage/Current Waveforms

Procedure

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. Below a
procedure is given in which the wiring system of the WT2000 is set to single-phase two-
wire (1P2W or %2W, indication on the front panel varies depending on the model) and
one input element is used.

The waveform data retrieved immediately before the measurement was stopped in
Harmonic Measurement Mode (see section 3.5) is displayed as voltage or current
waveform on the waveform graph.

Displaying Waveforms
From the View menu, point to Wave Graph then choose Element1. The
Waveform Graph (Element 1) window opens. You can also chooseView >
Wave Graph > Element1 from the toolbar.

View Window  Help ure View ‘Window Help
t Overal Evaluation Graph Lo = E [>]
Harmonic Current Bar Graph Yigw Mode  Setup Start Stop.

Harmonic Current Measure Value List

»
3
»
" @ A ———— " Owerall Evaluation Graph »
= armo "E" ucuation Grap 5 Harmanic Current Bar Graph 3
ol =v|:- i ¢, nd Electric B Fluckuation Graph F B = Harmanic Current Measure Yalue List >
oltage, Current, and Electric Power Fluctuation Grap emen Harmonic Current Fluctuation Graph b
Harmonic Yoltage Bar Graph > Element3 S m
3
:‘3”“”"‘[ :E'GQZM‘T?’E;E"“: =2 ¢ g2, Current, and Electric Power Fluctuation Graph b Element2
MEIE [PUES (AIELS (T (] . Harmanic Yoltage Bar Graph 3 Element3
Harmonic Phase Angle Measure Walue List » .
Harmanic Yolkage Measure Yalue List [3
w Toolbar Harmanic Phase Angle Bar Graph 3
v Status Bar Harmaonic Phase Angle Measure Value List r

Display Example: Wave Graph (Element 1)

Waveform Graph{Element1 =0} X

i h(El )] I ]
Cument Efide: Vo\tagﬂa
504 Suce — ——

0oa ooy
R -180.0%
T i
Element 1 Frequency 50.01EHz ¥ Voltage wave
Fange 150V B Cuirent Peak[+] 1.4978 4 ¥ Current wave
Class Cl=25w Current Peak[-] - 1.4B66 4

“oltage 145924

“oltage Peak() - 14603V Yeaxis |1.0 ¥ Close |

Showing/Hiding Waveforms
Use the show/hide check box to select whether to show or hide the waveform.
The selection can be made for the voltage and current individually.

Show/Hide check box

[ “idltage wave
[w/ Current wave

Yeauis |10 7 Close |
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4.5 Displaying the Voltage/Current Waveforms

Explanation

Selecting the Magnification of the Y-Axis (Voltage or Current Magnitude) Scale
Select a value from *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, and*0.1.

Displaying the Current Value and Phase Angle Using the Cursor
Drag the slider with the mouse to move the cursor. The current value and
phase angle at the new cursor position are displayed.
The phase angle is the phase difference with respect to the first zero crossing of the
voltage waveform as 0 degrees within the waveform display area.

Current value

Current

e
S04 bud

004

504

Woltage
__ 15EI.EEIV

0oy

-1500%

| Element 1

Slider

Frequency

Phase angle

50.01

& wrltane wave

Cursor

The waveform data retrieved immediately before the measurement was stopped in
Harmonic Measurement Mode (see section 3.5) is displayed as voltage or current
waveform on the waveform graph. The bar graph can be displayed for each input
element of the WT. The data is also different from the data displayed in Harmonic
Monitor or Waveform Monitor Mode. When evaluating Class C equipment with active
input power less than or equal to 25 W using the limits of the harmonics of order 3 and 5,
view the waveform data here and check whether the relationship of the voltage and

current waveforms is within the limits.

Waveform Graph

First zero crossing point of the voltage waveform

Indicates the position of the phase angles of 60, 65, and 90 degrees, which are used in
the evaluation of Class C equipment with active input power less than or equal to 25 W.

Current value

[ waveform Grhph(Elem P ] [51 |
Current Voltagﬂe
504 —, R
0oa 00w
o 1500V
Element 1 Freguenc; B0.076Hz ¥ Woltage wave
Range 15047 54, Current Peak| 1.4978 A I Copti s
Class Cle =25 Current Peal(-]
Waoltage
Yoltage Peak() aris [T ]-' _EJEie_I
Slider Phase angle Cursor

Voltage waveform

Current waveform

Select the magnification of the Y-axis scale
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4.5 Displaying the Voltage/Current Waveforms

Element
Number of the input element under evaluation. In this example, input element 1 is being
displayed.

Range
Measurement range selected in the WT configuration (see chapter 8).

Class
Class of the applicable standard.

Frequency
The average value of all frequencies (frequency of the fundamental signal of the PLL source)
within the measurement time.

Current Peak (+)
Maximum positive value of the current waveform displayed.

Current Peak (-)
Maximum negative value of the current waveform displayed.

Voltage Peak (+)
Maximum positive value of the voltage waveform displayed.

Voltage Peak (-)
Maximum negative value of the voltage waveform displayed.

Selecting Show/Hide
You can select whether to show or hide the voltage and current individually.

Selecting the Magnification of the Y-Axis (Voltage or Current Magnitude) Scale

The scale type is fixed to LIN (linear). LOG (logarithmic) scale is not supported.
You can select the magnification from *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, and *0.1.

Displaying the Current Value and Phase Angle Using the Cursor
When evaluating Class C equipment with active input power less than or equal to 25
W using the limits of the harmonics of order 3 and 5, you can check whether the
relationship of the voltage and current waveforms is within the limits.

Note

You can display the current value and phase angle at the new cursor position.

The phase angle is the phase difference with respect to the first zero crossing of
the voltage waveform (0 degrees) within the waveform display area.

Fixed vertical lines are displayed at the phase angles 60, 65, and 90 degrees used
in the evaluation. You can check the evaluation conditions (see section 1.3) by
viewing the fixed lines and the current waveform.

If the PLL frequency differs from the voltage frequency being displayed, for the element, the
display may be incorrect since the phase angle value is displayed according to the PLL
frequency. Measurements should be taken only when the PLL frequency and voltage
frequency are the same.

IM 761922-01E
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4.6 Displaying the Graph of Voltage, Current, and
Power

Procedure

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. Below a
procedure is given in which the wiring system of the WT2000 is set to single-phase two-
wire (1P2W or %H2W, indication on the front panel varies depending on the model) and
one input element is used.

Displaying the Voltage, Current, and Power Fluctuation Graph
From the View menu, point to Voltage, Current, and Electric Power
Fluctuation Graph, and then choose Element1. The Voltage, Current, Electric
Power Fluctuation Graph (Element 1) window opens. You can also choose
View > Voltage, Current, and Electric Power Fluctuation Graph > Element1
from the toolbar.

Yiew Window Help

e View Window Help

i COwerall Evaluation Graph L{d; @ ! e r?
Harmenic Current Bar Graph view Mode  Setup Start  Stop Help
H; Cl £ M Walue Lisk
armonic Current Measure Yalue Lis Overall Evaluation Graph 5
Harmonic Current Fluctuation Graph
—— Harmonic Current Bar Graph 3
ove rp — Harmonic Current Measure Yalue List 13
K urrent, and Electric Power Fluctuation Graph .
2 Harmaonic Current Fluctuation Graph 3
Harmonic Yoltage Bar Graph Elementz
H jic Yoltage M Value List El it3 Wave craph 4
armonic Yoltage Measure Value List lement
" o DA e Yoltage, Current, and Electric Power Fluctuation Graph m
armonic Phase Angle Bar Gra)
H oh & gl e B Valu List Harmonic ¥oltage Bar Graph 13 Elementz:
larmonic Phase Angle Measure Value Lis!
9 Harmanic ¥oltage Measure Walue List b Eement3
v Toolbar Hatmonic Phase Angle Bar Graph »
v Status Bar Harmonic Phase Angle Measure Value List 3

Display Example: Voltage, Current, and Electric Power Fluctuation Graph
(Element 1)

i Yoltage, Current, and Electric Power Fluctuation Eraph(_.: 1ent1 :{ — o x|
5.0004, 5
- --------I b
3.7604
o ----I N
25004 e
. --------I b
1.2604, -
- ----I -
0.0004, T
000V g gy 10.00 20,00 30,00 40.00 50,00 £0.00 70.00 80,00

[seconds]

K| i
i~ Cunent[rms} ¥ Volktage(ms) ¥ Pawer P Y-axis!LlN |10 = Close: I

Showing/Hiding the Graph
Use the show/hide check box to select whether to show or hide the waveform.
Selection can be made for voltage (rms), current (rms), and active power
individually.

[ Waltage(ms) [¥ Power P

Show/Hide check box
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4.6 Displaying the Graph of Voltage, Current, and Power

Selecting the Y-Axis (Current Magnitude) Scale
¢ Selecting the Type of Y-Axis Scale
Select LIN (linear) orLOG (logarithmic).

¢ Selecting the Magnification
When the type of scale is LIN, select *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, or *0.1.
When the type of scale is LOG, select *100.0, *10.0, *1.0, or *0.1.

Yeawis | LIM 'I *

Selecting the Time Zone
Use the scroll bar to set the time zone to be displayed. The voltage, current,
and electric power fluctuation graph of the specified time zone is displayed.
The left end position (time) corresponds to the cursor position (time,
see page 4-4) of the Overall Evaluation Graph.

5.0004

v
N .
ke s
-

25008
7500V

1.2504
3760V

(0.0008

00w
000V g gy 10.00 20,00 30,00 40,00 50,00 £0.00 70.00 £0.00
[zeconds]
‘ Al = ‘
| ]
[
Scroll bar

Drag the _| (slider) or click 4l *|to select the time zone you wish to
display. The time zone of the graph changes in sync with the slider
position.
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4.6 Displaying the Graph of Voltage, Current, and Power

Explanation

The fluctuation of the voltage, current, and power data over time can be displayed on
graphs. The input element on which harmonic measurement is made varies depending
on the wiring system configuration of the WT (see chapter 8) that you are using. The bar
graph can be displayed for each input element of the WT.

Voltage, Current, and Electric Power Fluctuation Graph Window

5 0002

. --------I N
- ----I -

11250

2.5008

37.a0

0000
0.00Y ¢ og 10,00 20,00 0,00

e --------I -
- .--.-I -

[l voltage, Current, and Electric Power Fluctuation Graph{Ele: 3 o ] B3|

00w
40.00 50,00 E0.00 70.00 20,00
[seconds]

I

Scroll bar

Drag the _| (slider) or click 4] *Ito select the time zone you wish to
display. The time zone of the graph changes in sync with the slider

position.
Show/Hide check box

Selecting Show/Hide

2]
v Currentfrms) v Woltage(ms) v F‘nwelF‘ I_[\(,agis LIM vl Iﬂ 0 vl Cloze ‘

Select the Y-axis scale

You can select whether to show or hide the voltage (rms), current (rms), and active

power individually.

Selecting the Y-Axis (Current Magnitude) Scale

* Type of Y-Axis Scale

You can select LIN (linear) or LOG (logarithmic).

¢ Selecting the Magnification
When the type of scale is LIN, you can select *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, or

*0.1.

When the scale type is LOG, you can select *100.0, *10.0, *1.0, or *0.1.

+ When set to *1.0, the maximum value of the Y-axis LIN scale is the value of the
measurement range selected in the WT configuration (see chapter 8). The
maximum value of the LOG scale is one digit above the measurement range,
and is a value that is an integer power of 10.

+ If Auto range is selected in the WT configuration, the maximum value of the LIN
or LOG scale is determined based on the same principle described above using
the measurement range of the WT that was used when measurement was made

as a reference.
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4.6 Displaying the Graph of Voltage, Current, and Power

Color
The colors of the voltage (rms), current (rms), and active power graphs are as follows:
M blue: current (rms), M red: voltage (rms), M dark yellow: active power
* The names of the sample colors of Microsoft Word or Excel are used for the names of the
colors.

Mutual Relationship between the Voltage, Current, and Electric Power Fluctuation
Graph and Overall Evaluation Graph (See Section 4.1)
The left end position (time) of the Voltage, Current, and Electric Power Fluctuation
Graph corresponds to the cursor position (time, see page 4-4) of the Overall
Evaluation Graph. If you move the cursor on the Overall Evaluation Graph, the time
at the cursor position becomes the time at the left end of the Voltage, Current, and
Electric Power Fluctuation Graph.

IM 761922-01E
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4.7 Displaying the Bar Graph of the Harmonic
Phase Angle

Procedure

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. Below a
procedure is given in which the wiring system of the WT2000 is set to single-phase two-
wire (1P2W or %H2W, indication on the front panel varies depending on the model) and
one input element is used.

Displaying the Bar Graph of the Harmonic Phase Angle
From the View menu, point to Harmonic Phase Angle Bar Graph then choose
Element1. The Harmonic Phase Angle Bar Graph (Element 1) window opens.
You can also choose View >Harmonic Phase Angle Bar Graph > Element1
from the toolbar.

wre Wiew Window Help

A
iew Mode  Setup
Owerall Evaluation Graph
Harmonic Current Bar Graph
Harmanic Current Measure YValue List

Harmonic Current Fluckuation Graph

Wave Graph

Yoltage, Current, and Electric Power Fluctuation Graph
Harmonic Yolkage Bar Graph
Harmonic Volkage Measure Yalue List
Harmaonic gle Bar Graph
Harmonic Phase Angle Measure Yalue List

[ View window Help

i Owerall Evaluation Graph
Harmenic Current Bar Graph

Harmenic Current Measure Yalue List

Harmonic Current Fluctuation Graph

Wave Graph

Woltage, Current, and Electric Power Fluctuation Graph
Harmonic Yoltage Bar Graph

E o

Stark  Stop

Element2. !

Elements:

Element2 g

Elements:

v Toolbar
v Status Bar

Display Example: Harmonic Phase Angle Value Bar Graph (Element 1)

Harmonic Phase Angle Yalue Bar Graph{Element1}) ! o ][5 |

180.0deg

120.0deg

E0.0deg

- 60.0deg

120, 0deg

-180.0deg

Element 1 Standard  |EC Class A

Range 1500/ B&  Frequency A0023Hz YWoltagefrms]  104.26% Curentfims]  0.B2B9 4
Power P 51.45% Power § E5.58%4 PF 07845 POHC 0.0099 &
T.HDM) 176% TH.DA B833% THC 036694 POHC Limit  0.5782 4
| Sigma 4t 51.45%W SetP e SetFundl e SR

‘ MeasTime: 0132 _ﬂ__' _’I

Selecting the Instantaneous Value
On the Harmonic Phase Angle Value Bar Graph window, you can use the scroll
bar to select the instantaneous values to be displayed.

| MeaszTime U.32s|;|_| _’I
|
I
Scroll bar
Drag the _| (slider) or click 4| *|to select the instantaneous value you
wish to display. Meas Time changes in sync with the slider position.
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4.7 Displaying the Bar Graph of the Harmonic Phase Angle

Explanation

You can display the bar graph of the harmonic phase angle. The phase angle is not
used to evaluate whether the limits of the applicable standard are met.

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The bar graph
can be displayed for each input element of the WT.

Harmonic Phase Angle Value Bar Graph Window

Eﬁ]Harmnnit Phase Angle Yalue Bar Graph(Element1) =& x|

180.0deg

120 0deg

B0.0deg

- B0.0deg

-120.0deg

-180.0deg

|
| Element 1 Standard  [EC Class A
i Range 150/ 58 Frequency 50.023Hz Voltage[rms) 104.26% Currentims] D.E283 A
| Pawer P 51.45% Power S E5.58 W4 PP 0.7845 POHC 0.0033 4
T.H.D) 1.76% THDA) B833% THC 036694 POHCLimit 057824
| Sigma s/ 51.45W SetP SetFundl  — CECRERRE
MeasTime: 0.32s ‘I I _'J
| |
t | i
Scroll bar

Drag the _|(slider) or click 41 *|to select the instantaneous value you
wish to display. Meas Time changes in sync with the slider position.

Meas Time
Indicates the time when the measured data was retrieved. This example
indicates the time (0.32 s) when the first measured data was retrieved.

« Bar graphs of the phase angle of the harmonic current with respect to the
fundamental current for each order can be displayed. However, the phase angle with
respect to the fundamental voltage is displayed on the bar graph for the fundamental
current.

* When the harmonic phase is leading the fundamental current, a positive phase
angle is indicated; when the harmonic phase is lagging the fundamental current, a
negative phase angle is indicated.

When the fundamental current is leading the fundamental voltage, a negative

phase angle is indicated; when the fundamental current is lagging the fundamental

voltage, a positive phase angle is indicated.

» For a description of the items from Element to Set PF in the bar graph window, see
the explanation in section 4.2, “Displaying the Bar Graph of Harmonic Current/
Voltage” (page 4-8). However, because the phase angle does not need to be
compared and evaluated against the limit, the Judgment item is not present.

» Bar graphs of phase angle are displayed in white.

Mutual Relationship of Graphs and Lists
See the explanation in section 4.2, “Displaying the Bar Graph of Harmonic Current/
Voltage” (page 4-12).
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4.8 Displaying the List of the Harmonic Phase

Angle

Procedure

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. Below a
procedure is given in which the wiring system of the WT2000 is set to single-phase two-
wire (1P2W or %H2W, indication on the front panel varies depending on the model) and

one input element is used.

Displaying the List of the Harmonic Phase Angle
From the View menu, point to Harmonic Phase Angle Measure Value List
then choose Element1. The Harmonic Phase Angle Value List (Element 1)
window opens. You can also choose View >Harmonic Phase Angle Measure

Value List > Element1 from the toolbar.

[view window Help
i COwerall Evaluation Graph
Harmenic Current Bar Graph
Harmanic Current Measure Yalue Lisk
Harmonic Current Fluctuation Graph
Wave Graph
Woltage, Current, and Electric Power Fluctuation Graph
Harmonic Yoltage Bar Graph
Harmanic Wolkage Measure Yalue List
Harmanic Phase Angle Bar Graph

Harmonic Phase Angle Me 2 Yalue List

v Toolbar
v Status Bar

Element3

e Wiew window Help

s B S
Yigw Mode  Setup Start Stop.

=l

lementz.

Overall Evaluation Graph
Harmanic Current Bar Graph
Harmonic Current Measure Yalue List

Harmanic Current Fluctuation Graph

Wawe Graph

Valtage, Current, and Electric Power Fluctuation Graph
Harmonic Yoltage Bar Graph

Harmanic Yolkage Measure Yalue List

Harmanic Phase Angle Bar Graph
Harmanic A

Element2. !

Element3

Display Example: Harmonic Phase Angle Measure Value List (Element 1)

il Harmonic Phase Angle ¥alue List{Element1) ==l 1[
COirder | Measure [ deg | | Element 1
1 161181 Standard [EC
2 127.0211
3 179,972 Gleas B
4 12,8651
5 - 15,8088
G 15154 Range 1500/ b
7 129.0972 Frequency 50.023 Hz
g gg gggg Yolage(ms)  104.26%
10 05 7354 Cunentfms) (62894
1 55.1775 Power P 5145 %/
12 - DB
13 50 7379 Power 5 E5.58 VA
14 141,9512 FF 0.7845
15 15.5367 T.H.DM| 176%
16 -55.1696 2
17 1475301 T.H.DfA) 5833%
18 338513 THC 0.3669 4
19 1185160
% Y POHC 00093 4
# 17.7485 POHC Limit 057824
22 -B4.E433 Sigma W 5145
23 1387860 Getp
24 105 9510 diph e
25 -120.5001 SetFundl e
% 244803 eime
7 16.2843 SN
28 -41.2323
29 1442146
30 1239644
il 1081720
32 -97.4383
33 372618
34 14.0421
i) 174.7530
* 15385594
7 - 46,6996
) -80.0743
] 1006071
40 52,8751

MeasTime: 0323 LI_I LI
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4.8 Displaying the List of the Harmonic Phase Angle

Selecting the Instantaneous Value
On the Harmonic Phase Angle Measure Value List window, you can use the
scroll bar to select the instantaneous values to be displayed.

MeasTime : 0.32 ¢ Iﬂ—l _’II
[
Scroll bar
Drag the _| (slider) or click 4| *]to select the instantaneous value you
wish to display. Meas Time changes in sync with the slider position.

Explanation

A List of the harmonic phase angles can be displayed. The phase angle is not used to
evaluate whether the limits of the applicable standard are met.

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The list can be

displayed for each input element of the WT.

Harmonic Phase Angle Measure Value List Window

i
Order | Measure [ deg | | Element 1
1 BT Standard IEC
2 127.021
3 79,9772 Clasz &
4 12,8651
5 - 15,6058
I 1152134 Range T By
7 129.0972 Frequency B0.023 Hz
g Eg gggg Vahagelms) 10426V
0 057394 Cumentfms] 062834
n 551775 Power P 51 45w
12 - 05910
13 150.7979 Power 5 B5.58 VA
14 141.9513 PF 07845
}g ;g ?ggg THDM) 176%
17 1475301 T.H.DiA) 5333 %
18 838513 THE 03663 4
19 185160
5 P POHC . 0.0099 4
21 17.7485 POHC Limit  0.57824
2 -64.6433 Sigma W 51.45W
2 138.7860 e
24 105.9510 eth e
. 120 5001 Set Fund |
% AM4803 e
7 16.2843 S
2 -41.2323
2 144, 2145
0 123 9544
kil 1081720
32 - 974388
) 37.2618
34 14.0421
k3 174 7530
® 153,8594
7 - 46,6996
B -80.0748
k3] 100.6071
40 52 8751
MeasTime: 0.32 ‘l l Ll
\ ;
I
Scroll bar

Drag the _(slider) or click £ 2l to select the instantaneous value you wish
to display. Meas Time changes in sync with the slider position.

Meas Time
Indicates the time when the measured data was retrieved. This example
indicates the time (0.32 s) when the first measured data was retrieved.
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4.8 Displaying the List of the Harmonic Phase Angle

» Alist of the phase angle of the harmonic current with respect to the fundamental
current for each order can be displayed. However, the phase angle with respect to
the fundamental voltage is displayed in the list for the fundamental current.

» When the harmonic phase is leading the fundamental current, a positive phase
angle is indicated; when the harmonic phase is lagging the fundamental current, a
negative phase angle is indicated.

+ When the fundament current is leading the fundamental voltage, a negative phase
angle is indicated; when the fundamental current is lagging the fundamental
voltage, a positive phase angle is indicated.

» For a description of the items from Element to Set PF in the list window, see the
explanation in section 4.2, “Displaying the Bar Graph of Harmonic Current/Voltage”
(page 4-8). However, because the phase angle does not need to be compared and
evaluated against the limit, the Judgment item is not present.

Mutual Relationship of Graphs and Lists
See the explanation in section 4.2, “Displaying the Bar Graph of Harmonic Current/
Voltage” (page 4-12).
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Chapter 5 Harmonic Monitor and Waveform Monitor

5.1 Monitoring Harmonics

Procedure

The input element on which harmonic monitor is performed varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. Below a
procedure is given in which the wiring system of the WT2000 is set to single-phase two-
wire (1P2W or %2W, indication on the front panel varies depending on the model) and
one input element is used.

To select the Harmonic Monitor mode used to monitor the fluctuation of the
harmonics while making measurements on the WT, you must set the
communication mode to On-Line (see section 3.3).

Selecting the Harmonic Monitor Mode
1. From the Setting menu, choose Measurement Mode. The Measurement mode

. . L=
setup dialog box opens. You can also click e on the toolbar.

File  Communications i_STeEHﬂg_ Measure  Wiew ‘Window Help
= =] WT Setting. .. |
T [+ nent Mo jEf. " ‘
Standard and Measurement Environmental Setup. .. k |
Measurement Time Setup. .,
Report Setup...

Load Save

[lll] Acquisition data|

Samnle Cront 14

2. Choose Harmonic Monitor. The Harmonic Monitor window opens.

Measurement mod I 5}

7 Hammaric Measurement
& Hammariic: Monitor

7 whaveborm Mariitor

()8 I Cancel |

Display Example: Harmonic Monitor Window
[Harmonictontor o

¥ Limit Value

rch. e jv L I~ | Percentage Display

A | vais[l0G 7] [0 > Sttt
iEIass A
i Range 150V/ B4 Freguency B0.029 Hz Yolkage[rms] 10283% Cumentfrms] 077464
| Power P 61.06'W Power 5 TI.70VA FF 07661 FOHC 0.0296 &
W THD 375% 4THD E1.47% THC 047624 POHC Limt 057824
ESlgmaW B1.0EW SetP e SetFund| e SetPF e

Note

When you switch the measurement mode, all the data retrieved and loaded up to that point
are cleared. It is recommended that the data retrieved using Harmonic Measurement Mode
be saved (see section 6.1) before changing the measurement mode.
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5.1 Monitoring Harmonics

Selecting the Monitored Contents
e Selecting Bar or List
Select Graph View (bar graph) orList View (list).

e Selecting Current, Voltage, or Phase Angle
Select A (current), V (voltage), or Deg (phase angle).

¢ Selecting the Input Element
Select the input element to be monitored.
The input element on which harmonic monitor is performed varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using.

i Element 1 i

e Selecting the Type of Y-Axis Scale
Select LIN (linear) orLOG (logarithmic).

¢ Selecting the Magnification of the Y-Axis Scale
When the type of scale is LIN, select *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, or *0.1.
When the type of scale is LOG, select *100.0, *10.0, *1.0, or *0.1.

Y-axileDG 'I il

50,023 Hz Vol

e Setting the Y-Axis Scale to Percentage Display
Select the Percentage Display check box. The Y-axis scale is displayed in
percentages. The relative harmonic content of current of each order can be
displayed on graphs with the specified fundamental current (fundamental current
specified in advance when making Class C evaluation, see section 3.6) taken to
be 100%.

Note

The Percentage Display check box becomes selectable under given conditions. The
Percentage Display check box becomes selectable when the EUT is of Class C, and ratios
are used to evaluate the limits.
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5.1 Monitoring Harmonics

¢ Displaying the Limits
Select the Limit Value check box. The limits specified in the applicable
standard are displayed using yellow bars for each order.
The operation of the limit display is selectable only when the monitored item is current.

Displays the limits using yellow bars

/ =101x

10,0004

[Drdder]
[V Limit allie

lGraph Wiew ;] |Elemsnt 1 ﬂ ] Pttt

A = vais[l0G 7] [0 ¥ Shatt
Class A
Range 150V/ 54 Freguency B0.029 Hz Yolkage[rms] 10283% Cumentfims) 077464
Power P 61.06'W Power 5 TI.70%A PF 07661  FOHC 0.0296 &
W THD 375% 4THD E1.47% THC 047624 POHCLimt 057824
Sigma W B1.06W SetF e SetFundl e EEETS e

Starting/Stopping the Monitor Operation
e Starting the Monitor Operation
Click Start. The monitor operation starts.

¢ Stopping the Monitor Operation
Click Stop. The monitor operation stops.

IM 761922-01E
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5.1 Monitoring Harmonics

Explanation

The Harmonic Monitor mode is selectable only when in On-Line mode. Harmonic
fluctuation can be monitored on bar graphs and numerical lists while making harmonic
measurements on the WT. This mode is used to monitor the conditions of the harmonics
and does not evaluate against the standard as in Harmonic Measurement Mode. When
the next measured data is retrieved, the previous measured data is updated and does

not remain.

The input element on which harmonic monitor is performed varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The harmonics
can be monitored for each input element of WT.

Harmonic Monitor Window
The figure below shows a bar graph example.

Displays the limits using yellow bars
/ S|

1.00004

IV Limit % alue

—!Glaph View | |Elemen - -F Display

!A ]' -I:‘f-axls Lo = I‘T.U ¥ Start
Class A
Fange 150/ 58 |Frequerjcy B0.029 Hz Yoltagelims]  102.83% Cunentlims] 07744
Power P E1.06 '/ | Pawer 79.70VA PF 0.7EE1  POHC 0.0296 &
vV THD 375% [ATHD E1.47% THC 047624 POHCLimit 057824
Sigma EBLOEW|SetP | e SetFund| - SN e

Select the Y-axis scale

Select the input element

Select the voltage, current, and phase angle
Select bar graph or list

* You can monitor the bar graph or list of the voltage, current, or phase angle for each
order.

»  When monitoring the current, the limits of the applicable standard can be
displayed. When monitoring the voltage or phase angle, the limits are not
displayed, because the voltage or phase angle does not need to be compared
against the limits.

» The concept of the phase angle reference is the same as the explanation given in
section 4.7, “Displaying the Bar Graph of the Harmonic Phase Angle” (page 4-31)

« For a description of the items from Class to Set PF in the window, see the explanation

in section 4.2, “Displaying the Bar Graph of Harmonic Current/Voltage” (page 4-8).

However, Standard, Judgment, and Element items are not present.
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5.1 Monitoring Harmonics

Displaying the Limits

Comparison and evaluation are not made against the limits in Harmonic Monitor

mode. The limits specified by the applicable standard are displayed for reference.

Since the harmonic data monitored in the Harmonic Monitor mode is an instantaneous

value, the values (list) and yellow bars (bar graph) of the limits are 1.5 times the actual

limits.

« If the Limit Value check box is selected, the limits are displayed using values or
yellow bars for each order.

+ The limits are displayed only for harmonic current.

+ When limits are specified by the relative harmonic content of order 3 and 5 such as
the limits for Class C equipment with active input power less than or equal to 25 W,
bars of magnitude corresponding to the current values converted from the relative
harmonic content of order 3 and 5 with the fundamental current specified in
advance (see section 3.6) taken to be 100% are displayed.

Selecting the Y-Axis (Current Magnitude) Scale
e Type of Y-Axis Scale
You can select LIN (linear) or LOG (logarithmic).

¢ Selecting the Magnification

When the type of scale is LIN, you can select *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, or

*0.1.

When the scale type is LOG, you can select *100.0, *10.0, *1.0, or *0.1.

+ When set to *1.0, the maximum value of the Y-axis LIN scale is the value of the
measurement range selected in the WT configuration (see chapter 8). The
maximum value of the LOG scale is one digit above the measurement range,
and is a value that is an integer power of 10.

+ If Auto range is selected in the WT configuration, the maximum value of the LIN
or LOG scale is determined based on the same principle described above using
the measurement range of the WT that was used when measurement was made
as areference.

¢ Percentage Display

If you select the Percentage Display check box, the Y-axis scale, THC, and POHC

can be displayed in percentages. The relative harmonic content of current of each

order can be displayed on bar graphs or lists with the specified fundamental current

(fundamental current specified in advance when making Class C evaluation, see

section 3.6) taken to be 100%.

+  When the magnification of the Y-axis scale is *1.0, the maximum scale of Y-axis
is 100.00%.

» The Percentage Display check box becomes selectable under given conditions.
The Percentage Display check box becomes selectable when the EUT is of
Class C, and ratios are used to evaluate the limits (see section 1.3).

» The percentage display is applied only to harmonic current.

» When limits are specified by the relative harmonic content of order 3 and 5 such
as the limits for Class C equipment with active input power less than or equal to
25 W, bars corresponding to the magnitude of the values are displayed on the
bar graph or the values are displayed in the list.
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5.1 Monitoring Harmonics

Color of Bars
See the explanation in section 4.2, “Displaying the Bar Graph of Harmonic Current/
Voltage” (page 4-12). Bright green is not available.

Color of Measured Values Displayed in the List
See the explanation in section 4.3, “List Display of Harmonic Current/Voltage” (page
4-18). Bright green is not available.

Color of Phase Angles
Bar graphs of phase angle are displayed in white. The values displayed in the list are
black.
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5.2 Monitoring Waveforms

Procedure

The input element on which waveform monitor is performed varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. Below a
procedure is given in which the wiring system of the WT2000 is set to single-phase two-
wire (1P2W or %2W, indication on the front panel varies depending on the model) and
one input element is used.

To select the Waveform Monitor mode used to monitor the waveforms while
making measurements on the WT, you must set the communication mode to
On-Line (see section 3.3).

Selecting the Waveform Monitor Mode
1. From the Setting menu, choose Measurement Mode. The Measurement mode
setup dialog box opens. You can also click Mfi on the toolbar.

File  Communications i_S;tEHg Measure  Wiew ‘Window Help

B’* n WT Setking. ..
tead it chie surement Made. .,
———————  Standard and Measurement Environmental Setup, ., k

llll Acquisition data Measurement Time Setup. .,

Report Setup...

Samnle Cront 14

2. Choose Waveform Monitor. The Waveform Monitor window opens.

™ Harmaric Measurement
™ Harmaric: Monitar

& wiaveborm Maritor

oK Cancel
l |

Display Example: Waveform Monitor Window
o e

[data / Range Full Scale]
1.0

oo

Element 1 Element : 2 Element : 3
Range 1500 54 Fange :150V/ 54 Fange :150V/ 54
Vvl VoAl I 2w F vi ¥ A3

Vo [10 =] st

Note

When you switch the measurement mode, all the data retrieved and loaded up to that point is
cleared. Itis recommended that the data retrieved using Harmonic Measurement Mode be
saved (see section 6.1) before changing the measurement mode.

IM 761922-01E
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5.2 Monitoring Waveforms

Showing/Hiding Waveforms
Use the show/hide check box to select whether to show or hide the waveform.
The selection can be made for the voltage and current individually.

Show/Hide check box

Pyl oAl vz Fiaz e
Voltage (V1) and Voltage (V2) and Voltage (V3) and
current (A1) of input current (A2) of input  current (A3) of input
element 1 element 2 element 3

Selecting the Magnification of the Y-Axis (Voltage or Current Magnitude) Scale
Select a value from *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, and*0.1.

Y-anis |*1 0

Starting/Stopping the Monitor Operation
e Starting the Monitor Operation
Click Start. The monitor operation starts.

¢ Stopping the Monitor Operation
Click Stop. The monitor operation stops.
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5.2 Monitoring Waveforms

Explanation

The Waveform Monitor mode is selectable only when in On-Line mode. The measured
waveform can be monitored while making harmonic measurements on the WT. This
mode is used to monitor the conditions of the waveform and does not evaluate against
the standard as in Harmonic Measurement Mode. When the next waveform data is
retrieved, the previous waveform data is updated and does not remain.

The input element on which waveform monitor is performed varies depending on the
wiring system configuration of the WT (see chapter 8) that you are using. The
waveforms of relevant input elements can be monitored simultaneously.

Waveform Monitor Window

e 3

[data / Fiange Full Scale]

1.0

Voltage waveform

Current waveform
0o

Element : 1 Elemert : 2 Elemert : 3
Fange 1500/ B4 Fange 1500/ B4 Fange 1500/ B4
¥ w1 v Al [k T F y3 = 23

f-avis I"'I.U 'I Start |

Select the magnification of the Y-axis scale

¢ Element
The number of the input element under observation. In this example, input element 1 is
under observation.

* Range
Measurement range selected in the WT configuration (see chapter 8).

Selecting Show/Hide
You can select whether to show or hide the voltage and current individually for each
input element.

Selecting the Magnification of the Y-Axis (Voltage or Current Magnitude) Scale
» The scale type is fixed to LIN (linear). LOG (logarithmic) scale is not supported.
* You can select the magnification from *100.0, *10.0, *5.0, *2.0, *1.0, *0.5, and *0.1.
+ Waveforms are displayed with the measurement range selected in the WT Setting
(chapter 8) is taken to be the maximum value (1.0) of the Y-axis scale

Color
The colors of the voltage/current waveforms for each element are as follows.
WT2000

Element Voltage Current
Input element 1 M Pink [ ] Bright green
Input element 2 M Bie ] vellow

Input element 3 ] Turquoise M Red

*

The names of the sample colors of Microsoft Word or Excel are used for the names of the colors.

WT1600
The element under evaluation changes depending on the WT wiring system setting.

IM 761922-01E
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Chapter 6 Loading/Saving Data and Repeatability of Measured Data

6.1

Saving Setup Information, Measured Data, and
Waveform Data

Procedure

Note

Setup information, measured data, or waveform data cannot be saved when the
measurement mode is set to Harmonic Monitor or Waveform Monitor or when no setup
information, measured data, or waveform data is present.

Setup information, measured data, and waveform data cannot be saved while measurement
is in progress.

Saving Setup Information

1.

From the File menu, point to Save, then choose Save Setup Information. The
Save As dialog box opens. You can also select Save Setup Information from
the Save icon on the toolbar.

File Communications Setting Measure View ‘Window Help mications  Sething  Measure  Wiew
CHEE
Save Print Wigw

Save Measured Data,

R ability of ) d Data...
Shealabily of Feasured Bsta Save Harmonic Data{icsy). ..

Save Measured Data. .

Prink 3 Save Wave DatalCSy)...
- D = Display T (EME) Save Harmonic DatalCsy)...
ave Display Image
revien EIkE o Save Wave Data(Csv)...
Print Setup. .. Save Report(BMPY...

Save Display Image(BMP).. .
Save Report{BMP)...

Exit

After setting the Save in box, enter the name of the file you wish to save in the
File name entry box.
Click Save. The setup information is saved.

pavens 20|
Saveim:lfﬁ]Dala j - cF B3
I;'IDataLong.ch
@Datashort‘cfg

|;'| Settinga. cfg
28] settingC3_s.cfg

File: name: | Save I
Save as type: ICunl Files [*.cig) j Cancel

2
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6.1 Saving Setup Information, Measured Data, and Waveform Data

Saving Measured Data, Waveform Data, or Setup Information
When the measurement mode is set to Harmonic Measurement and the measured
data or waveform data has been retrieved (or loaded), the measured data or
waveform data can be saved.

1.

From the File menu, point to Save, then choose Save Measure Data. The
Save As dialog box opens. You can also select Save Measure Data from the
Save icon on the toolbar.

File Communications Setting Measure View Window Help nications  Setting  Measure  View
Load 3 l%s S|t J_.;-@F Jﬂ | (=] I =3
ave JeLp nornan. . Save Prink Wigw
Repeatability of M d Dat. sured Data. i
epeatability of Measured Data, .. Save Harmenic Data(Cs . Save Setup Ini urmat\un...
Print »  Save Wave Data(CSw)... \
. Save Harmonic Dataficsyh,
Presisw 3 Save Display Image(BMP)...
Prink Setup... Save Report(BMF)... S BeiEs ). .
Save Display Image{BMF). ..

After setting the Save in box, enter the name of the file you wish to save in the
File name entry box.
Click Save. Measured data, waveform data, or setup information is saved.

savens 2l
Saveim:lejData j 4 cf Ed-
iﬁlDataLong.btl EDataLang.bWS |§|Data5hort.bt2
|#] Diatalang. btz =] Datalong.cfg |#] Datashert. bt3
|#] Diatalang. bt =] Datalong.csv |#] DataShart. be4
|38 iatal omg. b4 [] petalong.inf ] Dt ashart. but
aDataLnng.bwl @DataLnngW.csv DataShnrt.bw2
|#] Datalang. b2 @Dataﬁhnrt.htl @DataShnrt.wa
< | =l

Filename: | Save I
Save as type: IDala file: =) j Cancel

4
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6.1 Saving Setup Information, Measured Data, and Waveform Data

Explanation

Saving Setup Information
Various setup information configured using the software including the measurement
mode (see section 3.5), standard and measurement environment settings (see section
3.6), measurement time (see section 3.7), display settings (chapters 4 and 5), title/
comment of reports (see section 7.2) can be saved to a file.

File Name, Extension, and Data Size

The file name can be any legal file name as defined by the PC that you are using.
+ Extension: .cfg

+ Data size: Approx. 3 KB

Saving Measured Data, Waveform Data, or Setup Information

» The harmonic measurement data or waveform data retrieved from the WT in
Harmonic Measurement mode into the PC using the software can be saved to a
file. In this case, the harmonic measurement conditions of the WT specified using
the software and setup information described above are also saved.

* When the measurement mode is set to Harmonic Measurement and the measured
data or waveform data has been retrieved (or loaded), the measured data or
waveform data can be saved.

File Name, Extension, and Data Size

» The file name can be any legal file name as defined by the PC that you are using.

+ When the save operation is executed, all the files with the extensions shown in the
following table are created using the same file name. Even when only the
measured data or waveform data of input element 1 is present, the files with
extensions .bt1 to 4, .bw1 to 3, .inf, and .cfg are created. However, in such case,
data corresponding to zero is saved in the .bt2 to 4 and .bw2 to 3 files.

Data Type Extension Data Size (Bytes)

Measured data of input element 1 .bt1 Approx. 240 K (when the
measurement time is 2 min. 30 s)

Measured data of input element 2 .bt2 Approx. 240 K (when the
measurement time is 2 min. 30 s)

Measured data of input element 3 .bt3 Approx. 240 K (when the
measurement time is 2 min. 30 s)

Measured data common to all input elements  .bt4 Approx. 12 K (when the
measurement time is 2 min. 30 s)

Waveform data of input element 1 .bw1 Approx. 8K
Data displayed as voltage/current waveforms (see section 4.5).

Waveform data of input element 2 .bw2 Approx. 8K
Data displayed as voltage/current waveforms.

Waveform data of input element 3 .bw3 Approx. 8K
Data displayed as voltage/current waveforms.

Harmonic measurement conditions of the WT  .inf Approx. 1K
For details on the measurement conditions, see chapter 8.

Setup information of specifications, .cfg Approx. 3K
evaluation, etc.
Same data as those described in “Saving Setup Information” above.
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6.2 Loading Setup Information, Measured Data,
and Waveform Data

Procedure

Note

Setup information, measured data, and waveform data cannot be loaded when the
measurement mode is set to Harmonic Monitor or Waveform Monitor.

If an error occurs while loading the setup information, the settings are reset to their default
values.

If an error occurs while loading setup information, measured data, or waveform data, the data
may not be loaded properly. Check the file name and extension, and load the data again.
Setup information, measured data, and waveform data cannot be loaded while measurement
is in progress.

Loading Setup Information

1.

From the File menu, point to Load then choose Load Setup Information. The
Open dialog box opens. You can also select Load Setup Information from the
Load icon on the toolbar.

File Communications Setting Measure  Wiew ‘Window Help

Save »  Load Measured Dat.

File Communications Setting I

s 8 &

Load Save Print

Repesatability of Measured Data. ..

Prink
Prewiew

Prink Setup...

Exit

Select a file name and click Open. The setup information of the selected file is
loaded.

pen 2lx
Lok ir: |aDala j Lo % Ed-
Iil Datalong.chg
28] Datashort.cfg
|E7| Setting#.cfg
SettingC3_S.cfg

File name: |\ Open I
Files of type: | Conf Files (~.cfa) =l Cancel

4

Loading Measured Data, Waveform Data, and Setup Information
Measured data, waveform data, and setup information can be loaded when the
measurement mode is set to Harmonic Measurement.

1.

From the File menu, point to Load, and then choose Load Measure Data. The
Open dialog box opens. You can also select Load Measure Data from the
Load icon on the toolbar.

File Communications Setting Measure  Yiew Window Help

Save » Sile  Communications  Setting
Repeatability of Measured Data. ., = E - é
Load Save Print

Print 3
Presiew 3
Prink Setup...

Load Setup Informatio

Load Measured Data...

Exit
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6.2 Loading Setup Information, Measured Data, and Waveform Data

2.

Explanation

Select a file name and click Open. The measured data, waveform data, or
setup information of the selected file is loaded.

open 2lx|
Lok ir: |EﬂData j L £ E-
[ Datalong. b1 [l Datashort bt

28] Datalong. btz =] Datashort.bt4
@ Datalong.bes
@ Datalong. bt
] Dakashart be1
] atashart btz

File name: || Open I
Files of type:  [Diata il (=] =l Cancel

Loading Setup Information
The setup information saved in section 6.1 can be loaded.
» The extension of the loaded file is .cfg.
» The contents of the setup information are as follows:

Measurement mode (see section 3.5).

Standard and measurement environment settings (see section 3.6).

The measurement data retrieved from the WT or loaded from a file can be
evaluated using the loaded evaluation conditions.

Measurement time (see section 3.7).

Display settings (chapters 4 and 5).

Title/Comment of Reports (see section 7.2).

Reports of measurement data retrieved from the WT or loaded from a file can be
saved or printed by attaching the loaded title or comment. For the saving and
printing procedure, see chapter 7.

Loading Measured Data, Waveform Data, and Setup Information

» The measurement data, waveform data, and setup information saved in section 6.1
can be loaded.

» Measured data can be loaded when the measurement mode is set to Harmonic
Measurement.

» When one of the files with .bt1, .bt2, .bt3, and .bt4 extension is selected in the
Open dialog box and loaded, the data of all the files with the same file name in the
same directory is loaded. See the following table.

Data Type Extension
WT2000 Measured data of input element 1 .bt1
Measured data of input element 2 .bt2
Measured data of input element 3 .bt3
Measured data common to all input elements .bt4
Waveform data of input element 1 .bw1
Waveform data of input element 2 .bw2
Waveform data of input element 3 .bw3

IM 761922-01E
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6.2 Loading Setup Information, Measured Data, and Waveform Data

Data Type Extension

WT1600* Measured data on the left side of the acquisition data window  .bt1
Measured data in the center of the acquisition data window .bt2
Measured data on the right of the acquisition data window .bt3
Measured data common to all input elements .bt4

Waveform data on the left side of the acquisition data window .bw1

Waveform data in the center of the acquisition data window .bw2

Waveform data on the right side of the acquisition data window .bw3

Harmonic measurement conditions of the WT

.inf

 If the communication mode is On-Line, the harmonic measurement conditions of the loaded
file are applied to “WT Setting” (chapter 8) of the software and transmitted to the WT. If the
transmitted harmonic measurement conditions do not match the configuration of the WT, an
error message appears. Check the configuration of the connected WT.

« If the communication mode is Off-Line, the harmonic measurement conditions of the loaded file are
applied to “WT Setting” of the software, but not transmitted to the WT. If the mode is switched from
Off-Line to On-Line, the harmonic measurement conditions is loaded from the WT into the software.

Setup information of specifications, evaluation, etc. .cfg
Same data as those described in “Setup Information” above.
*: For WT1600
'@ Harmonic Analysis Software - Acquisition data - |EI|1|
File Communications Setting Measure View Window Help
= . H & L T ([ ?
Load Save Print Wit Mode  Setup Skark Stop Help
i
Sample Count 1/ 0 MeazTime: 000z A | j E'Down_ Up |
Element 1 Element 2 Element 3

Order || Yoltage | Curent | Fhaze | Yoltage | Curent | Fhaze | Yoltage | Curent | Fhaze |
1 0.000% 0.000 4 0.000 Freq 0.000% 0.000 4 0.000 Freq 0.000% 0.000 4 0.000 Freq
2 0.000% 0.000 & 0.000 0.000Hz 0.000% 0.000 & 0.000 0.000Hz 0.000% 0.000 & 0.000 0.000Hz
3 0.000% 0.000 & 0.000 Power 0.000% 0.000 & 0.000 Power 0.000% 0.000 & 0.000 Power
4 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 %
5 0.000% 0.000 & 0.000 Y THD 0.000% 0.000 & 0.000 Y THD 0.000% 0.000 & 0.000 Y THD
g 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 %
7 0.000% 0.000 & 0.000 ATHD 0.000% 0.000 & 0.000 ATHD 0.000% 0.000 & 0.000 ATHD
g 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 % 0.000% 0.000 & 0.000 0.000 %
| 0.000% 0.000 & 0.000 THC 0.000% 0.000 & 0.000 THC 0.000% 0.000 & 0.000 THC
10 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 &
1 0.000% 0.000 & 0.000 POHC 0.000% 0.000 & 0.000 POHC 0.000% 0.000 & 0.000 POHC
12 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 &
13 0.000% 0.000 & 0.000 POHC Max 0.000% 0.000 & 0.000 POHC Max 0.000% 0.000 & 0.000 POHC Max
14 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 & 0.000% 0.000 & 0.000 0.0000 &
15 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
18 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
17 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
18 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
19 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
20 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
21 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
2 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
23 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
24 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
28 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
28 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
27 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
28 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
29 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
30 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
il 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
32 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
33 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
34 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
38 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
36 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
a7 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000
38 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000 0.000% 0.000 & 0.000

Left side of the acquisition

data window
Of the elements displayed here:

Measured Data .bt1

Waveform data .ow1

Center of the acquisition
data window

Of the elements displayed here:

Measured Data .bt2

Waveform data .bw2

I
Right side of the acquisition
data window
Of the elements displayed here:
Measured Data .bt3
Waveform data .bw3
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6.3 Saving Harmonic Measurement Data in CSV
Format

Procedure

When the measurement mode is set to Harmonic Measurement and the measurement
data has been retrieved (or loaded), the harmonic measurement data can be saved in
CSV format.

Note
» Harmonic measurement data cannot be saved in CSV format when the measurement mode
is set to Harmonic Monitor or Waveform Monitor or when no measured data is present.
» Harmonic measurement data cannot be saved in CSV format when measurement is in
progress.

1. From the File menu, point to Save, then choose Save Harmonic Data (CSV).
The Save As dialog box opens. You can also select Save Harmonic Data
(CSV) from the Save icon on the toolbar.

File ©Communications Setting Measure Yiew ‘Window Help Inicakions  Setting  Measure  View
Load = | we i [ (=] =

Save Setup Information. ..
Save Measured Data.

Save Prink Wigw

Repeatability of Measured Data, . Save Setup Information, ..

Save Measured Dal

Save Harmonic
Prink 3 Save Wave DatafCSy
Preview 3 Save Display Image(BMP)...
Prink Setup, ., Save Report(BMP)...

manic
Save Wave Data(Csy
Save Display Image(BMP). ..
Save ReportBMPY. .,

Exit

Selecting the Data to Be Saved

2. Select Current orVoltage.

3.  Select the Element (input element).
The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT that you are using (see chapter 8). Therefore,
input element to be saved also varies.

4, After selecting a folder in the Save in box, enter the name of the file you wish to

save in the File name box.
5. Click Save. The harmonic measurement data is saved in CSV format.

pave s 21|

Save Data IEurranl 'I Element : IT 'I

Save i I\___'I Data j dm =5 B2

@ Datalong.csw
@ Datalang'.csv

File name: | Save I
Save as lype: |Data file [* 5] LI Cancel |
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6.3 Saving Harmonic Measurement Data in CSV Format

Explanation

When the measurement mode is set to Harmonic Measurement and the measurement
data has been retrieved (or loaded), the harmonic measurement data can be saved in
CSV format. A file in CSV format can be opened using a spreadsheet application (such
as Microsoft Excel) on your PC.

File Name, Extension, and Data Size
The file name can be any legal file name as defined by the PC that you are using.
+ Extension: .csv
+ Data size: Approx. 190 K (when the measurement time is 2 min. 30 s)

Example When the Harmonic Measurement Data Saved in CSV Format Is Opened
Using Excel

Data being measured
Current in this example.

Date/Time the Input element being measured
file was saved Element 1 in this example.
|
— T - ]
[ A B [ Jc [ o [ E [ oder [ H [ 1 3
1 JDATE : MonlCurrent  Element 1 =l
| 2 | 1 2 3 4 5 6 7 B
| 3 | 1 05108 0006 03155  0.0051 01641 00052 00766 0.004
| 4 | 2 05108 00057 03155 0005 01643 00052 Q0769 0.004
| 5 | 3 05108 00058 03155 00048 01643 0.0051 0.0768 0.004
| 6 | 4 05107 00058 03154 00052 0164 00053 00766 0.004
17| o 5 05106 00062 03153 0.0051 0164 00053 (0767 0.004
| 8 | § 6 05105 00058 03153 0005 01638 00052 (0764 0.004
la | © 7. 05107 00058 03153 00048 01635 00052 00764 (.0039
10| ©@ 8 05105 00058 03153 00043 0164 0.0051 00766 00039
111 | 9 8 05105 00057 03152 00047 01638 0005 00763 (00039
12 S 10 05103 00 : 0051 0.0765 0.004
113 | 5" 11 05103 000E fHarrch)ln Iic measure merﬁ Xualuesu.o%z 00765 00039
14| £ 12 05101 0.0059 0315 00048 0164 0005 00766 (0.003%
| 15 | g_ 13 05102 00056 03151 0.0047 0164 0.0051 00766 00039
|16 | ® 14 05103 00058 03151 00043 01638 0.0051 00763 00039
117 | 15, 05102 0.006 0315 0005 01638 00052 Q0764 0.004
| 18 | 16 05102 00058 0315 0.0051 01638 00052 00764 0.004
| 19 | 17, 05103 0006 03151 00054 01637 00054 00763 0.004
| 20 | 18 05101 0.0063 0315 00058 (1637 00057 00764 0.004
| 21 | 19 05101 0.0061 0315 00057 (1636 00057 00763 0.004
| 22 | 20, 05103 0006 03151 00055 01635 00055  0.0761 0.004
| 23 | 21 05101 0.0061 03148 00052 01634 00053 0.076 0.004
| 24 | 22 051 0006 03148 00055 01633 00055 00759 0.004
| 25 | 23 05102 0.0061 0315 00055 (1634 00055 00758 0.004
| 26 | 24 05101 0.0063 0315 00056 (1633 00056 00758 0.004
| 27 | 25 05102 0006 03151 00056 01636 00056 00762 0.004
| 28 | 26, 05103 0.0061 0.3151 00056 01635 00055 0076 0.0041
| 29 | 27 05101 0.0063 0315 00057 01635 (00056  O.0761 0.0042 _
H 4 >I|\_D_ataL-D;1g Jil T I T T . --_;”_J
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6.4 Saving Waveform Data in CSV Format

Procedure

When the measurement mode is set to Harmonic Measurement and the waveform
data has been retrieved (or loaded), the waveform data can be saved in CSV format.

Note
+ Waveform data cannot be saved in CSV format when the measurement mode is set to
Harmonic Monitor or Waveform Monitor or when waveform data in Harmonic Measurement
Mode is not present.
+ Waveform data cannot be saved in CSV format when measurement is in progress.

1. From theFile menu, point to Save, then choose Save Wave Data (CSV). The
Save As dialog box opens. You can also select Save Wave Data from the Save
icon on the toolbar.

File Communications Setting  Measure  Yiew Window Help Inications  Setting  Measure  View
Load v e (=] &

Save Setup Information...
Save Measured Data...
Save Harmonic Datafcsy), ..

Save Print View

Save Setup Information, ..
Save Measured Data...

Repeatability of Measured Data, .,

Print 3 k
Preview » Save Display Image(BMP). ..
Print Setup... Save Report(BMPY...

Save Display Image{EMP), .,
Save Report(EMP).

Exit

Selecting the Data to Be Saved

2. Select Current or Voltage.

3.  Select the Element (input element).
The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT that you are using (see chapter 8). Therefore,
input element to be saved also varies.

4, After selecting a folder in the Save in box, enter the name of the file you wish to

save in the File name box.
5. Click Save. The waveform data is saved in CSV format.

savens 21|
Save Data IEurranl 'I Element : IT 'I
Save i I\___'I Data j dm =5 B2

@ Datalong.csw
@ Datalang'.csv

File name: || Save I
Save as lype: |Data file [* 5] LI Cancel |

IM 761922-01E 6-9

ele@ paJnseay Jo Aujiqeleadsy pue eleq buineg/buipeo ﬂ



6.4 Saving Waveform Data in CSV Format

Explanation

When the measurement mode is set to Harmonic Measurement and the waveform data

has been retrieved (or loaded), the waveform data can be saved in CSV format. A file in

CSV format can be opened using a spreadsheet application (such as Microsoft Excel) on

your PC.

+ The data that is saved is the waveform data that is retrieved immediately after the
measurement is finished with the measurement mode set to Harmonic Measurement.

* Approximately 2 periods of the waveform data are saved using 1024 data points.

File Name, Extension, and Data Size
The file name can be any legal file name as defined by the PC that you are using.
+ Extension:.csv
+ Data size: Approx. 18 KB

Example When the Waveform Data Saved in CSV Format Is Opened Using Excel

Data being measured
Current in this example.

Date/Time the Input element being measured
file wasI saved Ellemenﬂ in this example.
[ B | Jc | o [ e [ F | & | H [3F
1 [DATE : Molcurrent  Element 1 |
[ 2 | 1 01951
R 2 017793
4 | =z a3 ote182
5] 5 4 o144
|6 | T 5 012425
| 7 | = 6 010430
8 | & 7 008775 OF
|5 | § 8 oo7es 3 %
(10| s 9 oose6z 3 g
(11| 10 008535 3 3
12 3 11 00373 33
13| 2 12 003086 B B
114 | & 13 002925 @ ®
(15| B 14 oozees 8§
(16| 8 15 003032 B &
17| 3 18 0033 ® 0
18| © 17 003461
(18| 5 18 003461 l
|20 | ~ 13 003461
|21 | © 20 003515
(22| Q 21 003481
|23 | & 22 003461
24 23| 003837
25 24| 003944
| 26 | 25 00M05
| 27 | 26| 00M5D
| 28 | 27 00M05
29 28| 00M59 -
M 4 b W[y Datalongti |«] I wiE
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6.5 Checking the Repeatability of the Measured

Data

Note

You cannot check the repeatability of the waveform data while measurement is in progress.

Selecting the Files to Be Compared

1.

From the File menu, choose Repeatability of Measured Data. The-
Repeatability of Measurement Data dialog box opens.
File Communications Setting  Measure

Load 2
Save 3

Print 3
Preview 3
Prink Setup. ..

Exit

Click the file to be compared or enter the name of the file to be compared in the

File name box.

Click Open. The file shown in the File name text box is displayed in the list of

files to be compared.

Repeat steps 2 and 3 to select all the files to be compared.

Click Exec. Repeatability of Measurement Data window opens.

» For multi-phase equipment, it is recommended that files of the same input element
(same phase) be selected and the data be compared. The repeatability cannot be
evaluated correctly when using measured data of different phases.

» Evenif only one file is selected, the Repeatability of Measurement Data window will
open. In this case, no comparison is made.

Repeatability of Measurement Data ﬂﬂ
Loak in: I‘&]Data ﬂ = EF Ea-

Short.br1
] Datashort btz
#] Datashart btz

File name: — [DataShort bl Open |
Files of type:  [Data file [.br) | Cancel |
Mame I Path Exec l

DataLong.btl D:Aenglish_programsyokogawatHarmonic &
DataShortbtl  D:english_programsyokogawatHamonic &

4 | ﬂ Delete |

Files to be compared

IM 761922-01E
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6.5 Checking the Repeatability of the Measured Data

Evaluating the Repeatability
6.  Select Average comparison or Maximum comparison. The result of the
comparison using the selected values is displayed on the bar graph and list.

Example of Average Comparison: The difference in all harmonics is within 5%.

Efﬂ Repeatability of Measurement Data [l = = 51
- I----
- I----
5.0%
- IH_—mi
- I----I
- - -
16.0%
1
[Drder]
Order | Masimum | Minimum | Average | +Max Enor%) | MaxEnoil] | -
1 05131 05100 05116 031 030
% 0.0060 0.0053 0.0060 1.36 - 138
2 03166 03148 03157 nz4 - n2s —
4 0.0053 0.0052 0.0052 1.33 - 133
5 01639 01635 01837 01z - on
E 0.0055 0.0053 0.0054 123 - 123
7 0.0781 0079 0.0780 012 - on
8 0.0041 0.0040 0.0040 0.4z - 04
] 0.0334 0.0332 0.0333 kK] - 032
10 0007 00017 00017 nz4 - n2s
n 0.0199 0.0138 0.0198 029 - 02 _v‘!
an A P AAnae A mn A )
= pAverage comparison € Makimum comparison Close ‘

Example of Maximum Comparison: The difference at order 26 exceeds 5%.
Order 26 component

Repeatability of Measurement Data [ =10] x|
16.0%
100
5.0%
0.0%
B.0%
10.0%
15.0%
[Order]
Order M axirmum l Minimur ! Average ! +hax Error%) I Max Errorf %] i -
1 05137 05108 05123 nze 0z
2 0.0068 0.0067 0.0067 1.14 - 1.8
3 03171 03155 03163 024 - 024 -
4 0.0088 0.0082 0.0065 466 - 4EB
5 01643 01643 01643 o0 - oo
E 0.0064 0.0050 0.0062 310 - 310
7 0.0772 0.0784 0.0768 05z - 052
2 0.0044 0.0043 0.0043 1.2 - 138
] 0.033s 00334 00336 051 - 08
10 0.001e 0.001g n.001e n7a - 078
1 0.0201 00153 0.0200 nes - OE7 =l

 Average comparison € Maximum comparisan Close i
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6.5 Checking the Repeatability of the Measured Data

Explanation

Aejdsip ydeib 1eg

Aeidsip 1s11

The maximum value and mean value in the harmonics measurement data saved to files
can be compared, and the difference in the measured data can be displayed on a bar
graph and list for each order. This function can be used to evaluate whether the
difference between data measured under the same measurement conditions when
harmonics are measured using the same product or same product model is within 5% as
defined in the standard (confirmation of repeatability).

Repeatability of Measurement Data Window
The following figure shows an example when maximum values are compared.

Red when the 5% line is exceeded

Eﬂ Repeatability of Measurement Data

=1E]x]

15.0%

+Max Error 10.0%

(blue)
+5% line | 50%
Averagej 00%

—Max Error —5% line - 50%

o .| I S
1 10 20 a0 40

-16.0%

[Dider]

Order I M awimum I Minimurm | Awerage | +hax Error(%] | -hdar Error(%] I | i

1 05137 05108 05123 0.zg - nze

2 0.0068 0.0067 0.0067 118 - 118

3 0317 03155 03163 024 - 024 —
4 0.0068 0.0062 0.0085 4B6 - 4BB

5 01643 01643 01643 0.0 - om

5 0.0064 0.0080 0.0082 310 - a0 Scroll bar

7 00772 0.0764 0.07es 05z - 052

g 0.0044 0.0043 00043 138 - 138

9 0.0338 0.0334 0.0336 051 - 051

10 00018 00018 0.0ms nre - 078

1 0.0z 00153 0.0200 0Eg - DOEF =l

" Awerage companison  Maximum comparison Cloge |

e When Maximum Values Are Compared
Maximum (Mxmax)
Maximum value among the maximum values of each order
Minimum (Mxmax)
Minimum value among the maximum values of each order
Average (Mxmean)
Average of the maximum values of each order of the selected file
+Max Error
Ratio (%) of the difference between Mxmax and Mxmean of each order
Mxmax — Mxmean_. 1og
Mxmean
—Max Error
Ratio (%) of the difference between Mxmin and Mxmean of each order

Mxmin — Mxmean %100
Mxmean

IM 761922-01E
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6.5 Checking the Repeatability of the Measured Data

When Using Average Values Are Compared
Maximum (Mnmax)
Maximum value among the average values of each order
Minimum (Mnmin)
Minimum value among the average values of each order
Average (Mnmean)
Average of the average values of each order of the selected file
+Max Error
Ratio (%) of the difference between Mnmax and Mnmean of each order
Mnmax — Mnmean_, 109
Mnmean
—Max Error
Ratio (%) of the difference between Mnmin and Mnmean of each order

Mnmin — Mnmean %« 100
Mnmean

Color

Bar Graph

The bar graph that is displayed for each order is displayed using a length
converted from the +Max Error or -Max Error. The meaning of the colors is
indicated in the following table.

M Blue

Difference (error) less than the +5% line for +Max Error.

[] Yellow

Difference (error) less than the —-5% line for -Max Error.

M Red

Difference (error) greater than the +5% line for +Max Error.
Difference (error) greater than the —5% line for —-Max Error.

The names of the sample colors of Microsoft Word or Excel are used for the names of the
colors.

List
The maximum, minimum, average, +maximum error, and —maximum error for each
order are displayed using values in black.

Number of Files That Can Be Compared
To evaluate the repeatability of the measured data, multiple files must be selected.
Number of files that can be compared: 2 to 10

Note

For multi-phase equipment, it is recommended that files of the same input element (same
phase) be selected and the data be compared. The repeatability cannot be evaluated
correctly when using measured data of different phases.

Even if only one file is selected, the Repeatability of Measurement Data window will open. In
this case, no comparison is made.

To evaluate the repeatability, check that the measured data saved to the file to be compared
was measured under the following conditions.

« Same DUT (not the same model, but the same equipment).

+ Same test conditions.

« Same test equipment.

+ Same atmospheric conditions (when the DUT is affected by them).

6-14
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6.6 FTP Client Function

Procedure

By connecting to the FTP client (WT1600), data that is stored in the WT's internal hard

disk or floppy disk can be saved directly on the PC.
Setup the FTP server function on the WT1600. For details, see the WT1600 User's
Manual (IM 760101-01E).

1. Choose File > FTP Client from the menu bar.

File Communications Setting Measure

Load 3
Save 3

Reproducibility of Measure Data...

Print 3
Preview 3
Prink Setup...

Exit |

2. The FTP Client dialog box is displayed. ClickSetting.

[wiEnn <] comeot [ Seting.. | Close |

E; e )
<25 My Computer L= 'WT1600-1 10.0.228 46
IE:\Documents and SettingsiksdociDesktoph0305 [:Il | I

File Namel SizeI Time | File M ame | SizeI Time

D SC4-00 2003/08/05 1728
|
-

l

|+

When connecting with the GP-IB interface.
3. Enter the IP address, user name, and password of the target WT.

Connection{Ethernet) x|

IPAddiess | WL . 0 . 228 . 46

Uszer Mame Ianonymous
Passward I

oK I Cancel |

When Connecting with the Ethernet Interface (WT1600 Option)
4.  Proceed to step 5.

5. Click Connect. A server connection is opened with the WT.

FTP Client

[wiEnn = [ comnest | Seting.. |
(=)

IM 761922-01E
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6.6 FTP Client Function

6.  When saving data on the PC that was saved on the WT, select the data you
wish to save and click «|. When saving data on the WT that was saved on the

PC, select the data you wish to save and click [=|.

Specifying a Save Destination for Measured Data

IW’T‘IBDD-‘I j | Dizconnect I Setting,.. | Cloze |
E_J )
<2 My Compliter L5 'WT1E00-1 10.0.228.46
IE:\Documents and SettingsiksdochDesktoph0305 g I.-"
File Namel SizeI Time | File Namel SizeI Time -
[C3sc400 2003/06/05 17:28 CaFoo 2000/03/31 16:00
[C3sc400 2000/03/31 16:00
[Casc4m 2000/03/31 16:00
ﬂ [Casce02 2000/03/31 16:00
[Casc403 2000/03/31 16:00
[Casc404 2000/03/31 16:00
ﬂ (3 sc405 2000/03/31 16:00
[C3sc408 2000/03/31 16:00
[Casce07 2000/03/31 16:00 |
[Casc408 2000/03/31 16:00
5409 2ONNA03451 1R0N LI

To cut the server connection, click the Disconnect button.
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Chapter 7 Saving/Printing Screen Images and Reports

7.1 Saving Screen Image Data in BMP Format

Procedure

From theFile menu, point to Save, then choose Save Display Image (BMP).
The Save As dialog box opens. You can also select Save Display Image from
the Save icon on the toolbar.

File Communications Setting Measure View Window Help File Communications Setting Measure  Yiew

Load vl e m | = = &
Save Setup Information. .. Load Save Print View

Save Measured Data...

Save Harmanic DatalC5y)...
Print 3 Save Wave Data(C:
Previgw 3 5 '
Print Setup, .. Save Repork{BMP)

Save Setup Information. ..
Save Measured Data. ..
Sawe Harmonic DatafC5y). ..
Save Wave Data{icsy)..,

Reepeatability of Measured Data. ..

Exit

After selecting a folder in the Save in box, enter the name of the file you wish to
save in the File name box.
Click Save. The screen image data that is present when Save is clicked is
saved to a file in BMP format.
If you attempt to save the file using an existing file name, an overwrite warning
message appears. In this case, the screen image data that is present when Yes is
clicked is saved to a file in BMP format.

pavens 21|
Savein |'§‘jData ﬂ L o rj( Eg-
%Ima.bmp
%Ima-l‘bmp
ﬁlma-lp.bmp

%Ima-lpz.bmp
ﬁlmageDataLong.bmp
ﬁlmageDataLW.bmp
§glma-Pint.bmp
‘gReportAval brmp
‘gReportMaxl bmp
ﬁReportMaleB‘bmn
ﬁReportWavel bmp

File name: || Save I
j Cancel |

Save as type: Ilmage file: [7.bmp) /
&

IM 761922-01E
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7.1 Saving Screen Image Data in BMP Format

Explanation

The screen image data of an active window such as acquisition data, bar graph, list, and
waveform windows can be saved to a file in BMP format.

File Name, Extension, and Data Size
The file name can be any legal file name as defined by the PC that you are using.
» Extension: .bmp
+ Datasize: Approx. 2.5 MB maximum. The data size varies depending on the
window being saved and the display setting of your PC.

Example When the Saved Screen Image Data Is Inserted in a Word Processor

Application (Such as Microsoft Word)

File Edit ‘iew Insert Format Tools Table Window Help

DA &@Q %Y L BB v-o- @O 100% « [3) 2 TimesNewRoman » 12
B All Entries = [

Final Showing Markup = Show>  &p & & » K v | [ J ~ 2 H.

[c] *---|-'-2l'l"-|"-40"-|"-6l'l' R R T T T TR SRR IS "

s azgr e

| &0 |
o
g
E
e — ——
- ———
" L
R = = =15 e

Ve e e

0 2
[Order]

7 Eloment 1 Standard  IEC Clazs A Judgment  PASS

: Range 150V/SA  Frequency  S0.023Hz Vokagefms) 10426V O 062894

g Power P 51.45W Powet S 6558 VA PF 07845 POHC 0.00994

: THDM) 176% THDIA) 5833% THC 036694 POHCLimit 057824

i Sigma W B1.45W SetP SelFund| e (Y - R —

. ¥ Lim I Pecertags Dapay Y-ans [LOG ¥] [10 =]

& MeasTime: 0325 4] | il | Cose |

Note

You may not be able to open the BMP file saved using the software depending on the image
processing software.
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7.2 Setting Titles/Comments of Reports and
Saving Reports in BMP Format

Procedure

Note
» Reports cannot be saved in BMP format when the measurement mode is set to Harmonic
Monitor or Waveform Monitor or when no measured data or waveform data is present.
* You cannot set the title/comment of reports or save reports to BMP format while
measurement is in progress.

Setting the Title/Comment of Reports
1. From the Setting menu, choose Report Setup. The Report Setup dialog box
opens. You can also choose Report Setup from the Setup icon on the toolbar.

w  Help
Sefting Measure Wiew ‘Window Help ; @ n @ '?
I W Setking, .. e Setup 7 Statk Stop: Help
Measurement Mode. .. AT SEtking
Standard and Measurement Erwviranmental Setup, .. Standard and Measurement Environmental Setup...
Measurement Time Setup. ., IMeasurerment Time Setup...

2. Enter appropriate text in the Report Title and Report Comment text boxes.
3. Select Color or Mono for the print mode.
4.  Click OK.

Report Setup 1‘

The character zequence et up here iz displaped on each column of & report.

Repart Title

IHalmon\c current analysis evaluation

Report Comment

Harmonics of equipment  Equipment Mame: 24-BB-CC

Print Mode ———————
’V & Color (" Mono ]
ancel |

Saving Reports in BMP Format
When the measurement mode is set to Harmonic Measurement and the measurement
data has been retrieved (or loaded), reports can be saved in BMP format.
1. From theFile menu, point to Save, then choose Save Report (BMP). The
Save Report File dialog box opens. You can also selectSave Report from the
Save icon on the toolbar.

File Communications Setting Measure Wiew ‘Window Help s Conmorelions Sing Geaae e
Load vl s m =  JH | &
Save Setup Information. .. Load Save Print Wiew

Save Measured Data...
Repeatability of Measured Data, .. . S S Tl
Save Harmanic Data(C5Y)... Save Measured Data...
Print »  Save Wave Data{Csv)... Save Harmonic Data(Csy)...
Preview Save Display Image(BMP). .. Save Wave DakalCSv). .
Print Setup... ave Display Image(BMP)...
Exit I k
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7.2 Setting Titles/Comments of Reports and Saving Reports in BMP Format

¢ Selecting the Data for Creating the Report and Setting the Save Destination

A

8.

of the Report

Select the Element (input element).

The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT that you are using (see chapter 8). Therefore,

the selectable input element to be saved also varies.

Select the Average, Maximum, or Wave check box to select the data for

creating the report.
* You can select multiple items.

» The Wave check box becomes selectable only for Class C equipment with active input
power less than or equal to 25 W, because the waveform data is used for evaluation

only in this case.

Check the save destination of the report selected in step 3. To change the save
destination, click File on the same line. The Save As dialog box opens.

Save Report File x|
Elemerit : IW 'I

¥ Average ID ‘english_programshy'okogawaiHarmonic Analy File... |
¥ Maximum ID ‘\english_programs*'okogawatHaimonic Analy File... |

™ Wave ID \english_programeyY okogawasHammonic Analy File... |
oK I Cancel |

After selecting a folder in the Save in box, enter the name of the file you wish to

save in the File name box.

Click Save. The screen returns to the Save Report File dialog box.

Repeat steps 4 to 6 to set the save destination of all reports to be created.

savens 20|
Savein: |23 Data BB
Ima.bmp QEIma—P\nt‘bmp
Ima-1.brmp Qﬁ"Ra:nDrl:.ﬂw'el bmp
Ima-1P.bmp %’Repnrtmaxl.bmp
Ima-1P2.brap bg"RE|:|Drl:I\"Ia><1WB.bmp

Imagelatalong.bmp ﬂREpDrtWavel.bmp
ImageDatalw'.bmp

WV Average ID ‘english_pragramsiy'okogawatHarmonic Analy File... I
¥ Masimur ID ‘enalish_programs’T okogawatHamanic Analy File... |

I Wave ID ‘\english_programsh''okogawatHaimonic Analy File... |

Ok Cancel |

Filename: | Save I
Save as ype: Ilmage file [*.bmp] j Cancel b
Z
Executing the Save Operation
Click OK.
x
Element : IT 'I
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7.2 Setting Titles/Comments of Reports and Saving Reports in BMP Format

Explanation

Reports can be created and saved to BMP format using the data measured by the
software.

Setting the Title/Comment of Reports
As necessary, you can enter a title and comment of the report that are saved along
with the report when the report is saved to BMP format.

Number of Characters That Can Be Entered
See the table below.

Item Number of Characters That Can Be Entered
Title Up to 50 characters.

Comment Up to 50 characters.

¢ Print Mode

You can select whether to print the report in color or in black and white. To print
the bar graph using different colors, it is recommended that the printing be done in
color. For a description of the print preview and print procedure, see sections 7.4
and 7.5, respectively.

Saving the Report in BMP Format
When the measurement mode is set to Harmonic Measurement and the measurement
data has been retrieved (or loaded), reports can be saved in BMP format.

Selecting the Data for Creating Reports

Reports can be created for each input element. The print preview (see section 7.4)
of the report can be displayed using the software. The saved report can also be
inserted into a word processing (such as Microsoft Word) document to be
displayed or printed (see sections 7.3 to 7.5).

* You can select average, maximum, and/or waveform data for creating the

report.

* You can select multiple items.

» The Wave check box becomes selectable only for Class C equipment with
active input power less than or equal to 25 W, because the waveform data is
used for evaluation only in this case.

* Average: Average of the individual data points (instantaneous values) within the

measurement time for each order.
Maximum: The maximum value among the individual data points (instantaneous
values) within the measurement time for each order.
+ The input element on which harmonic measurement is made varies depending
on the wiring system configuration of the WT that you are using (see chapter 8).
Therefore, the selectable input element to be saved also varies.

Saving the Report

The title/comment (see above) entered in advance can be saved along with the
report. When saving the average, maximum, and wave reports, assign a separate
name for each report.

File Name, Extension, and Data Size

The file name can be any legal file name as defined by the PC that you are using.

+ Extension: .bmp

+ Datasize: Approx. 2.5 MB maximum. The data size varies depending on the
window being saved and the display setting of your PC.

IM 761922-01E
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7.2 Setting Titles/Comments of Reports and Saving Reports in BMP Format

Example When the Saved Report (Average) Is Loaded to a Word Processor
Application (Such as Microsoft Word)
For a description of the items displayed within the report, see the explanation in
section 4.2, “Displaying the Bar Graph of Harmonic Current/Voltage” (page 4-8).
Ble Edk Yew [nset Fgmat Jook Tgble Window Heb
D4 SRAY BRT o- @O 0% ~[E 2 TmesNewRoman - 12 - B T
& Al Entries ~ New.. ,
Findl Showing Markup = Show~ | &> w2 73 - 3 - | (3~ | H .

[ PR TR TREE AT TR TR - R R . |
.=
= Harmonic current analysis evaluation (Average)
8 (=0 Tue Jan 07 135604 2000
4 Comment AABRCC
= Bapiztoe IBC
33 e CLASS & PASS
] M gpre T 200 39 See
5 Model W ORI WTZD IR Furdsmartsl Curart JR——
2 Fameg btage 10000 V St Power Factor
Y ng srgh-phase Tanre Sagma W
Bemam 1 Sagma W M LIE L
FRarge A0 A Destonien tacton’™) 13
- Cumentima) oaTe A Dustontion facton(A) 8N
. hkageims ) 10428 vV POMC Limit DAL A
. Tequency S0e M POMC M 000 A
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a
. Order  Munsure[] Limajy Margn ] Order  Mupsura[d]  Umajy Margn(1]
% 1 LE1 ) 2 0 00%% 1849 s
) 3 LR 52900 M0 4 00052 06890 s
L] 01834 1850 e L 00083 0 6800 L
T oot 1770 “ur L] 0 870 [ F]
=3 L) 00034 0 w200 -a w oan we
* ] ey 0.7%0 e ” 0.7 ?
n (L, 040 ws " 0223 .
% oon4 03450 -7y " 02045 1]
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g o) 02000 3 ) 0.1 wi
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» 01Te wa » 0141 we
* n 0.1980 e n 0.0 Wy
bl n 01548 wo E2 ] 01248 wr
" % 0.1ae w3 » o w7y
” 01me w3 » o1e ws
- » 0.1m7 W ] 01058 "
& Clisr  Eow D waow B vrpnng
3 P — P — P — 1 Pr—
= mEl= al

Note

You may not be able to open the BMP file saved using the software depending on the image
processing software.
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7.3 Setting the Printer

Procedure

1. From theFile menu, choose Print Setup. The Print Setup dialog box opens.

File Communications Sething  Measure
Load 2
Save 3

Repestability of Measured Data. ..

Prink 3
Previeu »

Exit

2. Enter appropriate settings for Printer, Size, Source, and Orientation.

3. Click OK.
Print setwp 20 x|

— Prirter
Mame; lhp deskjet 5550 series j Froperties... |
Status: Fieady
Type: hp deskjet 5550 series
‘where:  LPT1:
Camment:

— Paper — Orientation
Size: |A4 [210 % 257 mm] j &+ Poitrait
Source; I_ 'I " Landscape
Metwork. .. | ok I Cancel

Note

Always use A4-sized paper when printing. Depending on the printer, some portions of the
document may not be printed on the page if paper smaller than A4 is used.

Explanation

Set the printer according to the environment of the system that you are using.
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7.4 Previewing the Printout

Procedure

Note
» Print preview of reports cannot be displayed when the measurement mode is set to Harmonic
Monitor or Waveform Monitor or when no measured data or waveform data is present.
« Print preview of reports cannot be displayed when measurement is in progress.

Displaying the Print Preview of the Screen Image
1. From the File menu, point to Preview and then choose Display Image. The
screen image that is present when Display Image is selected is previewed.

The screen image data of an active window such as acquisition data, bar graph, list,
and waveform windows is previewed.
m Communications  Setting  Measure  View  Window H

Load 2
Save

=
iew

Ll
Es
Mode

Repesatability of Measured Data. ..

Prink

Prink Setup...

Exit

2. You can perform various operations such as Next Page/Prev Page, One Page/
Two Page, and Zoom In/Zoom Out. Click Print to print the image (see section
7.5).

Display Example: Print Preview Window
MextPage | PrevPare | TwoPage | Zoomin | oomiu | Cese |

[ Dverall Evaluation Graph (Element 1) — (o]
Evaluationresul display time zone For 0,00 s=cond to 15000 seconcs lemert 1
i) 300
Standarc  [EC
Class A
1 | | | dudamert pass

Frequency  50.013Hz

Resulifor 2.5 min] Fo 0.00 second to 150.00 seconds is anayzed  Cusor position 0,32 secands
[se=onds]

i o ) 19 23 38 48 57 B7 75

10

=
0
40

Tmozno

75 84 94 103 113 123 132 142 150

Imozo
=
]
Hﬂll ‘

Page 1 I [Measure Time ; 00:02:30 520ffine 2

7-8 IM 761922-01E



7.4 Previewing the Printout

Displaying the Print Preview of Reports
The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT that you are using (see chapter 8). Therefore,
the selectable input element to be previewed also varies. Below a procedure is given
in which the wiring system of the WT2000 is set to single-phase two-wire (1P2W or
162W, indication on the front panel varies depending on the model) and one input
element is used.

When the measurement mode is set to Harmonic Measurement and the measured

data or waveform data has been retrieved (or loaded), the print preview of the report

can be displayed.

1. Choose File > Preview > Report >Element1. The report is previewed on the
Report Preview window.

File Communications Setting Measure Yiew Window Help

Load » @ . l
B

3348 Pk Made  Setup Sk

L=
|

Repeatability of Measured Data, .,

Display Image

Elernentz

Exit

Elernents

2. You can perform various operations such as Next Page/Prev Page, One Page/
Two Page, and Zoom In/Zoom Out. Click Print to print the image (see section
7.5).

Display Example: Print Preview Window
=10l

Hedt Fane | FievFage | | OnePage || Zoomin | Zoomii || Clse |

Harmonic curent anahysis evaluation (Average) i current

T 17 1 03 E T A 17 1D 03

Ol Mesuefa] Imgs]  Magrs]

.5
smm ez
e
o w2
IME e

EE

e
]
@2

5 BB B

E
@
£l
Bl
=&

45

BHHYHEE RS HB 5T noe o
BEHY W EE RS HE 5T noe o

O gy
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7.4 Previewing the Printout

Explanation

You can preview the print image on the screen. Perform various operations on the print
preview window according to the PC environment that you are using.

Print Preview of the Screen Image
The screen image data of an active window such as acquisition data, bar graph, list,
and waveform windows is previewed.

Print Preview of Reports

When the measurement mode is set to Harmonic Measurement and the measured

data or waveform data has been retrieved (or loaded), the report can be previewed.

» The report that uses the average and maximum data can be previewed for each
input element.

* Average: Average of the individual data points (instantaneous values) within the
measurement time for each order.
Maximum: The maximum value among the individual data points (instantaneous values)
within the measurement time for each order.

» For Class C equipment, the limit that was used is also displayed.

+ For Class C equipment with an active input power less than or equal to 25 W,
waveforms as described in section 4.5 are also previewed, if waveforms are being
used for evaluation.

» The input element on which harmonic measurement is made varies depending on
the wiring system configuration of the WT that you are using (see chapter 8).
Therefore, the selectable input element to be previewed also varies.

Selecting Color/Mono for Reports
The print mode is selected in the title/comment setting of reports (see section 7.2). If
Color is selected there, the preview is displayed in color. If Mono is selected, the
preview is displayed in black and white.
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7.5 Printing

Procedure

Note

+ Printing of reports cannot be displayed when the measurement mode is set to Harmonic
Monitor or Waveform Monitor or when no measured data or waveform data is present.
» Reports cannot be printed when measurement is in progress.

Printing Screen Images
1. From theFile menu, point to Print and then choose Display Image. The Print
dialog box opens. You can also choose Display Image from the Print icon on
the toolbar.
m Communications  Setting Measure  Wiew Window H

Load
Save

Repestability of Measured Data. ..

BT NI
Previevs »  Report

Report g

Prink Setup...

Exit

2. Set the Printer, Print range, and Copies.
3.  Click OK. The screen image that was present when Display Image was
selected in step 1 is printed.
The screen image data of an active window such as acquisition data, bar graph, list,
and waveform windows is printed.

Pint 2]
~ Printer
Statuz: Ready
Tupe: HF DeskJet 500
Wherer  LPTT:
Comment I Fiint to file
r— Piint range: — Copi
o Al Number of copies: 1 3:
" Pages from: |1 tol
Tel2l el FiEdEE
{7 Selection 1
coes |

suoday pue sabew] uaalos Bunuiid/buines H
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7.5 Printing

Print Example

| Harmonic Current Instant Bar Graph{Element1)

|

s

0.01004

e
==

—'""'-""“"'_J

i ————

0.00104 = -
1 10 20 0 40
[Drder]

Element 1 Standard  IEC Class A Judgment  PASS

Range 1508/ 54 Frequency 50,023 Hz Voktage{mms) 104,26V Curentfms) 062894

Power P 51.45W Power S 65.53 VA PF 0.7845 POHC 000994

THDNM) 176 % T.HD(A) 58.33% THC 0.36694 POHCLimit 0.57824

Sigma W 51.45W SetP Set Fund | e BEtPF e -

1 “ [~ Percentags Display Y-axis |LUG ¥ I"1.U ']
MeasTime: 0.32s 4] | | Close I
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7.5 Printing

Printing Reports
The input element on which harmonic measurement is made varies depending on the
wiring system configuration of the WT that you are using (see chapter 8). Therefore,
the selectable input element to be printed also varies. Below a procedure is given in
which the wiring system of the WT2000 is set to single-phase two-wire (1P2W or
162W, indication on the front panel varies depending on the model) and one input
element is used.

When the measurement mode is set to Harmonic Measurement Mode and the

measurement data has been acquired (or loaded), the report can be printed.

1. Choose File > Print > Report > Element1. The Print dialog box opens. You
can also choose Print > Report > Element1 from the toolbar.

File Communications Setting Measure Yiew Window Help

Load 4 | I{J; @ . I ications  Setting Measure  View Window Hel
S > biew Mode  Setup 5t (=] =1 J&dz
Repeatabilty of Measured Data, ., Save T Prink Wigw Mode 5

Print Setup... Elermentz Elementz

Elemnents

Elernents
Exit

2. Set the Printer, Print range, and Copies.
3.  Click OK. The reports that use the average and maximum data are printed on
separate pages.

Pane 2l x|
-~ Printer
Mame: HP Desk)et 500 Properties, |
Status:  Feady
Type: HP DeskJet 500
Where:  LPTT:
Comment ™ Pint to fle
i~ Print range Copie:
Lo Number of copies: 1 3:
" Pages from: [1 to: IE
¥ Collst=
7 Selection

Caniel |
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7.5 Printing

10,0004

1.0000A

0.1000A

0.01004

0.0010A

Print Example

Harmonic current analysis evaluation (Average)

Date
Comment

Regulation
Class
MeasureTime
Model

Rating Voltage
Wring
Element
Range
Current{rms)
Voltage(rms)
Frequency
Power Factor

: AA-BB-CC
: [EC
: CLASS A
: 300.39 Sec
: YOKOGAWA WT2030/HRM
: 100.00 V
: single-phase 2-wire
|
: 150V/ A
: 0.6276 A
104.26 V
50.016 Hz
0.7850
Order Measurs[A] Limit[A] Margin[%]
0.5100
0.3148 5.2000 840
0.1635 2.6220 938
0.0761 1.7710 95.7
0.0334 0.9200 96.4
0.0199 0.7590 97.4
0.0169 0.4830 96.5
0.0114 0.3450 96.7
0.0065 0.3044 97.9
0.0064 0.2724 7.7
0.0063 0.2484 97.5
0.0036 0.2250 98.4
0.0040 02070 98.1
0.0036 0.1917 98.1
0.0021 0.1784 98.8
0.0019 0.1669 98.9
0.0015 0.1568 99.0
0.0011 0.1479 933
0.0010 0.1329 993
0.0012 0.1327 99.1
[ Limit . Over
N ok 1A

: Tue Jan 07 13:19:23 2003

=i

il

PASS
Fundamental Current :
Set Power Factor
Sigma W
Sigma W Max
Distortion factor(V)
Distortion factor(A)
POHC Limit
POHC Max
THC
Order
2 0.0059
4 0.0052
6 0.0053
] 0.0040
10 0.0017
12 0.0011
14 0.0015
16 0.0012
18 0.0010
20 0.0004

0.0002

Measure[A] Limitfa]

24840
0.9880

Margin[3]

99.8
99.5
99:2
99.2
99.6
89.7
99.5

B A (ue) B Under (odd 21+4)
I A (Power) (N/A = Not applicable)
Harmonic current analysis evaluation (Maximum)
Date : Tue Jan 07 13:19:23 2003
Comment -BB-CC
Regulation : [EC
Class : CLASSA PASS
MeasureTime : 300.39 Sec
Model 1 YOKOGAWA WT2030/HRM Fundamental Current :
Rating Voltage  : 100.00 V Set Pawer Factor
Wring + single-phase 2-wire Sigma W
Element Cn| Sigma W Max
Range 150V/ 5A Distortion factor(V)
Current(rms) 0.6290 A Distortion factor(A)
Voltage(rms) 104.39 V POHC Limit
Frequency 50.044 Hz POHC Max X
Power Factor 0.7858 THC. 0.3670 A
Order Measure[A] Limit{A] Margin[%] Order Measure[A] Limit[A] Margin[%]
1 0.5108 2 0.0088 3.7260 938
3 03165 7.9350 96.0 4 0.0068 1.4835 99.5
5 0.1843 3.9330 95.8 ] 0.0084 1.0350 994
T 0.0772 2.8565 97.1 -] 0.0044 0.7935 994
9 0.0338 1.3800 97.6 10 0.0018 0.5348 99.7
1 0.0201 1.1385 98.2 12 0.0014 0.5290 997
13 00171 0.7245 97.6 14 0.0016 0.4534 99.6
15 0.0116 0.5175 97.8 18 0.0012 0.3967 99.7
17 0.0087 0.4566 98.5 18 0.0011 0.3527 99.7
19 0.0066 0.4086 8.4 20 0.0006 0.3174 99.8
21 0.0065 0.3696 8.2 22 0.0007 0.2885 99.8
23 0.0039 0.3375 98.9 24 0.0007 0.2645 99.7
25 0.0041 0.3105 98.7 26 0.0003 0.2442 99.9
27 0.0036 0.2875 98.7 28 0.0005 0.2267 99.8
29 0.0023 0.2677 992 30 0.0006 0.2116 99.7
a 0.0020 0.2504 992 32 0.0004 0.1984 99.8
33 0.0016 0.2352 993 34 0.0004 0.1867 99.8
35 0.0011 0.2218 995 36 0.0004 0.1763 99.8
a7 0.0011 0.2098 99.5 38 0.0003 0.1671 99.8
a9 0.0013 0.1990 99.4 40 0.0003 0.1587 99.8
[ Limit I Over A (rule)
" NiA (Power (h/A = Not applicable)
tocoon g Hemeniccurent NI OK Cna I A (Power) : applicable)

1.00004

0.1000A

0.0100A

0.00104

20
[Order]
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7.5 Printing

Explanation

Set the printer according to the environment of the system that you are using.

Printing Screen Images
The screen image data of an active window such as acquisition data, bar graph, list,
and waveform windows is printed.

Printing Reports

When the measurement mode is set to Harmonic Measurement and the measured

data has been retrieved (or loaded), the report can be printed.

+ The report that uses the average and maximum data can be printed for each input
element.

* Average: Average of the individual data points (instantaneous values) within the
measurement time for each order.
Maximum: The maximum value among the individual data points (instantaneous values)
within the measurement time for each order.

» For Class C equipment, the limit that was used is also printed.

» For Class C equipment with an active input power less than or equal to 25 W,
waveforms as described in section 4.5 are also printed, if waveforms are being
used for evaluation.

» The input element on which harmonic measurement is made varies depending on
the wiring system configuration of the WT that you are using (see chapter 8).
Therefore, the selectable input element to be printed also varies.

Selecting Color/Mono for Reports
The print mode is selected in the title/comment setting of reports (see section 7.2). If
Color is selected there, the report is printed in color. If Mono is selected, the report is
printed in black and white.
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Chapter 8 Setting WT Measurement Conditions

8.1 Setting the Measurement Conditions of the
WT2010/WT2030

Procedure

1. Select WT2000 in the WT selection area, and when online, chooseSetting >
WT Setting. You can also choose WT Setting from the Setup icon on the
toolbar. You can set the measurement conditions of the target WT.

wWindow Help
File Communications | Setting Measure View Window Help i,
(ErEE— i = ‘ B o | 2
= - u Mode  Setup Start Skop: Help

Measurement Mode. ..

Load Save
[ ————  Standard and Measurement Environmental Setup. .. - w
mncquisitinn datal Standard and surement Environmental Setup...

Measurement Time Sekup... " ¢ Time Set
zasurement Time Setup,..
Report Setup...

Report Setup...

Sample Count 1/

2. Set the measurement conditions of the WT on the WT Setting dialog box. When
an item is changed on the dialog box, the corresponding measurement condition
of the WT is changed.

PLL source

Select the signal source of the Display format

fundamental period used as a reference  Select Value (measured value) or Cont

for determining the harmonic orders. (relative harmonic content)

L .
Display format of the phase
(— Harmonic angle
PLLSowce [N <] Displey  [vae 3 Select 360° or 180° format.
Phaze Anele |180deg :VI Crest factor

Fixed to 3.

Wiring m\
Wiring system

Select the wiring system of the

Filter measurement circuit
’7 Frequency Filter m\ ‘ .

Frequency filter

Dizplay & Display B |Display Ol Dizplay D| Select On or Off.
Function I\.-‘ vI Element |1 vI —Display items
s Select for each display A
Element 1 | Element 2 | Element 3 | through D.
Waoltage L
[ L —— - | Measurement range of

voltage/current
Set for each element.

Current |

Range 54 -
e ¢ Select the voltage range and
: : current range.
~ | 1.0000
AL & e e Select scaling On or Off.
GT Ratio | 1.0000 Scaling Factor | 1.0000 e Set the PT ratio, CT ratio,
and scaling factor.
B St T e Set the scaling value of the
L external shunt.
Note
»  When taking measurements with this software, the antialiasing filter cutoff frequency is fixed
at 5.5 kHz.

» The exponential average of the 1.5 second time constant (when the fundamental frequency is
50/60 Hz) is calculated internally by the software. (the exponential average function on the
WT2000/WT1600 is turned OFF).
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8.1 Setting the Measurement Conditions of the WT2010/WT2030

Explanation

The measurement conditions of the WT2010 or WT2030 can be set from the software
via the GP-IB interface.

For a description of the setting of the conditions used when retrieving the measured
harmonic data into the PC, see chapter 3. For a description of the procedure of
displaying the retrieved measurement data and waveform data, see chapters 4 and 5,
respectively.

The menu used to select the input element of the target data varies depending on the
wiring system specified here when displaying or saving measured data/waveform data
or creating, saving, or printing (see chapter 7) reports.

When an item is changed on the dialog box, the corresponding measurement
condition of the WT is changed.

The software starts communications with the target instrument when the software is
started, the communication mode is set to On-Line mode, and the GP-IB address is
selected. At this point, the software loads the measurement conditions of the WT and
applies the conditions to the settings shown on the WT Setting dialog box. If
communication fails and the measurement conditions of the WT cannot be retrieved,
the settings shown on the WT Setting dialog box become factory default settings of
the WT.

For the setting details and setup procedure on the WT of the following parameters, see
the referenced sections in the WT2010 User’'s Manual IM253101-01E or the WT2030
User’'s Manual IM253102-01E.

Parameter Reference Section in the User’s Manual
PLL source Section 9.1
Display format Section 9.1
Display format of the phase angle Section 5.6
Wiring system Section 3.2

(Since the WT2010 is a digital power meter for single-phase circuits, only the single-phase,
two-wire system (1602W) is supported on the WT2010.)

Frequency filter Section 9.1

Display items Section 9.2

Measurement range of voltage/current ~ Section 4.2

Line filter Section 4.1

Averaging Section 7.5
Note

*  When set to On-Line mode, the crest factor of the WT is fixed to 3. If Off-Line mode is
selected or the software is closed, the crest factor returns to the original setting.

+ If the crest factor is changed to 6 from the front panel of the WT when in On-Line mode, the
measurement is executed using a crest factor of 6. Errors increase if measurement is made
with the crest factor set to 6. Do not change the crest factor to 6.

8-2
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8.2

Setting the Measurement Conditions of the
WT1600

Procedure

1. Select WT1600 in the WT selection area, and when online, choose Setting >
WT Setting. You can also choose WT Setting from the Setup icon on the
toolbar. You can set the measurement conditions of the target WT.

wWindow Help

om0 E @ ?

Measursment Mode. .. Made  Setup Start Stop Help

Load Save
[ ————  Standard and Measurement Environmental Setup. .. - w
mncquisitinn datal Standard and surement Environmental Setup...

Measurement Time Sekup...
Repart Setup... Measurement Time Setup., ..
Report Setup...

File Communications | Setting Measure View Window Help

= (=]

Sample Count 1/

2. Set the measurement conditions of the WT on the WT Setting dialog box. When
an item is changed on the dialog box, the corresponding measurement condition
of the WT is changed.

PLL source
Select the signal source of the
fundamental period used as a

reference for determining the Display Format
harmonic orders. Selecting the Display Format

|

—Wwiring
Patt I@ﬁ /.
= Wiring System

Signas|334 1| Sigmab [3F3w | sigmac[1P2w =] J Select the wiring system pattern or wiring system
for the circuit under test.

— Harmanic
PLL Source IF 'l Objec ISigmaA 'l
L Measured ltems
B Select the wiring unit for the item to undergo

. - ; harmonic measurement.
ormat W Dretail... |

—— Display Detail Settings

Element1 | Element2 | Element3 | _ Detailed settings for the selected display format.
Fiter————————————
Zerno Cross Filker IDFF 'l Filter Copy Exec |
—Woltage

Range Imw -] Range Copy Exec | Measuring range for voltage and current

Set for each input element.

- Current « Voltage and current range selection.
Teminal [Dieet = « Turn scaling ON or OFF.
Fange  [20mé ¥|  Sensor Ratiofmiiéa) 10.0000 « Set the PT ratio, CT ratio, and the scaling factor.
» Set the scaling value for the external shunt.
- Sealing « Select the current input method.
Scaing [0 x| PTRato | 1.0000 * Select a zero cross fFi)Iter of 500 Hz or OFF.
CT Ratio m el Rty IW - Copy filter to the same wiring unit.
» Copy range to the same wiring unit.

o EKEC' « Copy scaling to the same wiring unit.

Cloze

When the wiring system is pattern 1 (when all are 1P2W), filter, range, and scaling copy

applies to all other elements.

» Inrange copy, when you copy a 5A input element set to the 10 mA-50 mA current range, 50
A input elements are set to their smallest range of 1 A-50 A.

» Inrange copy, when you copy a 50 A input element set to the 10 A-50 A current range, 5 A
input elements are set to their highest range starting on 5A.

» When taking measurements with this software, the antialiasing filter cutoff frequency is fixed
at 5.5 kHz.

» The exponential average of the 1.5 second time constant (when the fundamental frequency is

50/60 Hz) is calculated internally by the software. (the exponential average function on the

WT2000/WT1600 is turned OFF).

IM 761922-01E
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8.2 Setting the Measurement Conditions of the WT1600

Display Detail Settings

¢ Numeric
Mumeric | Bar I Vectorl Trend I Waye I Infomationl
Select the number of display
Bl = items, or the list display
Item Mo. | Function | Element | Order | -
1 u 1 Total
2 | 1 Total _—
3 F 1 Total
4 5 1 Total
: l ] Jol L Click to display the combo box,
7 I 1 1 then select.
8 P 1 1
E] g 1 1
10 ] 1 1
1 FF 1 1
12 Angle 1 1
13 Anglel 1 2 ==
— Single List & Dual List = . . L
List Mo, Function Element List Mo, Function Element L L When Slngle List or Dual List is
1 Jo = [ = > [ = T = selected, select the measurement
i functions and elements here.
Sigma List =
{ Order |1 - L+ Select the Sigma List order.
e Bar
MHumeric - Bar |Vect0r| Trend I Waye I Infomationl
BarFormat |Single Set the number of screen divisions.
Start Order I‘I
Set the display range for the order.
Stop Order |100
Iterm Mo, Function Element
1 U =l I =
2 | = | Set the measurement function and
element of the bar graph to be displayed.
s - d o grap play
e Vector
Numericl Bar Wector |Tre

Numeic [In  =—— Set the zoom factor.

u I 1.000
| I 1.000

Turn numeric data ON or OFF.
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8.2 Setting the Measurement Conditions of the WT1600

e Trend

Set the time axis.
Set the number of screen divisions.

Numericl EET I Weclor Trend |W’ave I Infomationl
Faormal Restart Trend Exrecute |
P/Div Trend Sampiing [ 0FF ] Select whether or not

to sample trend data.

Element Vertical Scale
W § 1 1 :
M2 I 1 1 Auto 100.0000 -100.0000
M 3 P 1 1 Auto 100.0000 -100.0000
M 4 3 1 1 Auto 100.0000 -100.0000
M 5 0 1 1 Auto 100.0000 -100.0000
M & FF 1 1 Auto 100.0000 -100.0000
M 7 Angle 1 1 Auto 100.0000 -100.0000
M s Freqll 1 1 Auto 100.0000 -100.0000
o3 u 2 1 Auto 100.0000 -100.0000
[T I 2 1 Auto 100.0000 -100.0000
o1 P 2 1 Auto 100.0000 -100.0000
oz 3 2 1 Auto 100.0000 -100.0000 =
[z 0 2 1 Auto 100.0000 -100.0000
[ o FF 2 T, huo 100.0000 1000000 =
If you select Manual, you can change the Upper and Lower settings.
Click to display a combo box.
e Wave

Set the graticule.

Set the number of screen divisions.
Select whether or not to display waveform labels.

Numericl Bl torl Trepd  wWave |Inf0mati0n|
Format Interpolate [Line x| Select whether or not to interpolate the display.
Graticule ScaleVaue[On <] Select whether or not to display scale values.
Trace Mapping  |EXVER ~ | Select the method for dividing up the waveform.
‘wave Display

U111 U2 12 U3 13 U4 14 US IS UE  IE SpeedTorque
ON/OFF W & W &+  F T T - ¢ © ¢ &

e o o e e e

anon | anore |

|

Clear all check boxes.
Select all check boxes.

¢ Information
Display a table of WT screen settings.

suonIpuo) juswalnsesly LM Bumes

Numericl Biar I Vectorl Trend I Wave  Infomation |

Information is indicated in W T.
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8.2 Setting the Measurement Conditions of the WT1600

Explanation

You can enter WT1600 measurement conditions from this software using the GP-IB or
Ethernet interface.

For a description of the setting of the conditions used when retrieving the measured
harmonic data into the PC, see chapter 3. For a description of the procedure of
displaying the retrieved measurement data and waveform data, see chapters 4 and 5,
respectively.

The menu used to select the input element of the target data varies depending on the
wiring system specified here when displaying or saving measured data/waveform data
or creating, saving, or printing (see chapter 7) reports.

When an item is changed on the dialog box, the corresponding measurement
condition of the WT is changed.

When you start the software, set the communication mode to online, and select the
communication address, the software opens communication with the target
instrument. At this point, the software loads the measurement conditions of the WT
and applies the conditions to the settings shown on the WT Setting dialog box. If
communication fails and the measurement conditions of the WT cannot be retrieved,
the settings shown on the WT Setting dialog box become factory default settings of
the WT.

For the setting details and setup procedure on the WT of the following parameters, see
the referenced sections in the WT2010 User’'s Manual IM253101-01E or the WT2030
User’'s Manual IM253102-01E.

Parameter Reference Section in the User’s Manual
PLL source Section 7.4
Display format Section 4.1
Wiring system Section 5.1
Frequency filter Section 5.5
Display items Section 7.2
Measurement range of voltage/current Section 5.2
Line filter Section 5.5
Averaging Section 5.6
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Chapter 9 Other Functions

9.1 Cascading/Tiling Graph and List Windows

Procedure

Cascading Windows

Cascading and tiling window functions are convenient for arranging the display.

From the Window menu, choose Cascade. Windows are cascaded so that the

titles of all displayed windows can be seen.

Setting Measure  Wiew | Window Help

= I ——
Tile:

Print Wigw

Arrange Icons

1 Acquisition data
v 2 Owerall Evaluation Graph (Element 1}
3 Harmonics Current Inskant Bar Graph(Element1}
4 wiaveform GraphiElement1)
5 Harmonics Phase Angle Walue Bar Graph(Element1}

Display Example

=2 ~ - & 8 B
Load Save Made  Setup | SEArE

Print

Tiling Windows

From the Window menu, choose Tile. All the displayed windows are tiled so

that the windows do not overlap each other.

Setting Measure  Wiew | Window Help

| 1=} | Cascade
Print igw

Arrange Icons

1 Acquisition data
v 2 Owerall Evaluation Graph (Element 1)
3 Harmanics Current Instant Bar Graph{Element1}
4 Wavefarm Graph{Element1)
5 Harmaonics Phase Angle Yalue Bar Graph{Element1}

IM 761922-01E
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9.1 Cascading/Tiling Graph and List Windows

Display Example

@vﬂ_é,-!%‘;ﬂ,‘
Load Save Print Wigw | Mode  Setup
E Overall Evaluation Graph (Eles 1) - '"_'I_Ej

Evvaluation result dizplay time zone For 0,00 second to 150.00 secomdf;
[zeconds]

0 5 19

1]
I
Resultffor 2.5 min] Faor 0.00 zecond to 150.00 seconds is analy
FECONOS,
29 48

38

Explanation

Window functions are useful, when the measurement mode is set to Harmonic

Measurement, the measured data is retrieved (or loaded), and multiple graphs or lists

are displayed.

Cascade

» Windows are cascaded so that the title of all displayed windows can be seen.
+ The active graph or list window becomes the front window after the cascade

operation.

» The cascade order varies depending on the type of displayed window.

+ All the displayed windows are tiled so that the windows do not overlap each other.
+ The active graph or list window becomes the active window after the tile operation.
» The arrangement order varies depending on the type of displayed window.

9-2
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9.2 Arranging lcons

Procedure

Explanation

From the Window menu, choose Arrange Icons. All the minimized windows
(icons) are arranged at the lower left corner of the main window of the software.

Measure Wiew | Window Help

Cascade
Tile

= T

1 Acquisition data
v 2 Owerall Evaluation Graph (Element 13

# Harmonic Analysis Software - Overall Evaluation Graph (Element 1) =0 Iz[
Flle Communications Setting Measure View ‘Window Help
= = ol
= H & . o = B @ ?
Load Save Print View Mode  Setup Start: Stop Help

= =l S| P overall Eval=] ] 5]

For Help, press FL | [Measure Time ; 00:02:30 % 4

Minimized windows (icons)

This function is useful when various windows such as acquisition data, bar graph, and
list windows have been minimized (icons) and the icons have been moved (within or
outside the main window of the software).

IM 761922-01E
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9.3 Using the Help Function

Explanation

1. From the Help menu, choose Help Topics. The Help dialog box opens. You

can also click Hzp on the toolbar.

Measure  Wiew Window | Help

M
Wigw Mode about. .

Finding the Topic from the Help Contents
2. Click the Contents tab. Find the topic from the menu.

&? Harmonic Analysis Software Hel -3 x|

H - &

Hide Back nl DOptions

Contents |Inde>< | % ) : : —
Overview of Harmonic Analysis Software
=1 [ Getting Started ; ; ’
0 Ge \':,ilc;:m Werenie Al Gaflies This software reads in data being measured onto
[£] System Requirements personal computer through communications or files from
Installing H ic: Analysis 5 aft - )
@ EiaF:ea na riamans Ansysis spltware “okogawa's Digital \Wattmeter, and performs analysis
@ Setting according to IECE1000-3-2 (limits for harmonic current
@ Measuwement Mods o
@ Display EMmissions).
Menus
Toalb _—
E Si:tu::aa[ *INWT1600, only the GPIB of the communication interface
5] Repeatability of Measured Data at the time of using WWT2000 is possible for analysis by
Fieport Print Pres )
E F:SOCII‘E:F e GPIB or Ethernet {option).
| | LlJ

Finding the Topic by Keyword Search
2. Click the Keyword tab. Enter or select the keyword to find the topic.

E? Harmonic Analysis Software Help : -3 x|

H - &

Hide Back Frint  Options

Contents  Index | ] 5 5
Overview of Harmonic Analysis Software
Type in the keyward to find: [}\

I This software reads in data being measured onto a

-

personal computer through communications or files from

{epeatability of Measured Data
Choosing the Communication Interface [T 1600) Yokogawa's Digital Wattmeter, and performs analysis
Chaoosing the Communications Mode
Choosing the Connection Madel according to IECE1000-3-2 (limits for harmonic current
Detailed setup the Communication Interface L
FTP Client EMissions).

Harmonic Curent Bar Graph
Harmonic Current Fluctuation Graph
Harrnamic: Current Measure Value List

! *In ¥WT 1600, only the GPIB of the communication interface
Harmonic Measurement Mode
Harmanic: konitor Mode

Hamonic Fhase Anals Bar Graph at the time of using YWT2000 is possible for analysis by
Harmonic Phase Angle Measure Value List GPIB or Ethernet (option).
Harmonic Yaltage Bar Graph
Harmonic Yoltage Measure Value List ;I
Lotk ale i e d 1 niee t i
|
Display

=
4 | »

On the PC while using the software, you can find information about the operating
procedures and terminology of the software.

Explanation

From the Help Contents
You can select a topic from the contents and find information about the operating
procedure and terminology.

Keyword Search

* You can find information about operating procedures and terminology using
keywords.

* You can enter the keyword or select the keyword from a list.
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9.4 Viewing Version Information

Procedure

From the Help menu, choose About. The Harmonic Analysis Software version
information dialog box opens.

Measure  Wiew Window | Help

. l&“; Help Topics
Wiew

Mode

Harmonic Analysis Software Version Dialog Box

Harmonic Analysis Software x|

. Harmonic Analysis Software Yersion 2.01
Copyright [C] 2003 Y'okogawa Electric Corporation

Explanation

The name and version information of the software is displayed.

suoljoung 1Byl =
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Chapter 10 Specifications

Specifications

Item

Specifications

Software*

The Harmonic Analysis Software measures harmonic currents of electrical equipment according to
the IEC Standard and indicates/saves the results of evaluations made according to the standard.
The executable file name is IEC61000_3_2.exe.

Applicable measurement

The WT1600 Digital Power Meter (model 760101), or three of the WT2000 series of digital power
meters (the WT2010 model 253101, or the WT2030 models 253102 and 253103) by YOKOGAWA.

Applicable standard*

IEC 61000-3-2 (Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current
emissions (equipment input current < 16 A per phase)) Edition 2.1 and EN61000-3-2 Amendment 14.

Functions

Retrieving and loading of measured data/waveform data to be evaluated

» Setting of WT measurement conditions.

+ Retrieving of measured data or waveform data from the WT connected online (On-Line Mode).
+ Loading of measured data or waveform data already saved (Off-Line mode).

Measurement mode*
» Harmonic Measurement Mode
*  When in On-Line Mode
Measures and evaluates harmonics on the measurement data retrieved from the WT
according to the method complying with IEC61000-3-2 Edition 2.1.
*  When in Off-Line Mode
Evaluates the measurement data loaded from files according to the method complying
with IEC61000-3-2 Edition 2.1.
» Harmonic Monitor Mode
Monitor harmonic fluctuation on bar graphs and numerical list while making measurements on
the WT only in On-Line mode.
+  Waveform Monitor Mode
Monitor waveforms while making measurements on the WT on in On-Line mode.

Standard and measurement environment
Sets the classification of the equipment under test (EUT) as defined in IEC 61000-3-2 Edition
2.1 and evaluation conditions within each class.

Measurement time
Time from measurement start to measurement stop.
Selectable range:0H2M 1 St024 HOMO Sin units of 1 s.

Title/Comment of reports
Sets the title/comment of reports. You can select color or black and white for reports. Saved/
Printed along with the measured data.

Starting/Stopping of measurements
Starts measurements when in On-Line mode.

Displaying of the evaluation results and measured data/waveform data
Only when the measurement mode is set to Harmonic Measurement, displays the result of
the evaluation as whether the harmonic current data up is within the limits of IEC 61000-3-2
Edition 2.1 and the corresponding measured data.
+ Display of the evaluation result within the entire measurement time
Evaluates as to whether all of the harmonic measurement data in the measurement time
are within the limits and display the results.
+ Bar graph display of harmonic current/voltage
Displays bar graph of the harmonic measurement data and the standard limits for each order.
+ List display of harmonic current/voltage
Displays a list of the harmonic measurement data and the standard limits for each order.
» Fluctuation graph display of harmonic current
Displays the graph of the harmonic current fluctuation over time for each order.
»  Waveform display of voltage/current
Display the waveforms occurring just after stopping measurement (approximately 2 periods of the
waveform using the WT2000, or approximately 4 periods on the WT1600). Place the cursor on
the current waveform and read the phase difference (phase angle) from the first zero-crossing
point of the voltage waveform and the current value.
» Fluctuation graph display of voltage/current/active power
Displays the graph of the fluctuation of the rms value of the voltage and current as well as the
active power that are determined from the measured fundamental signal and all harmonics.
+ Bar graph display of the phase angle of the harmonic current
Displays the bar graph of the phase angle of the harmonic current with respect to the
fundamental signal for each order.
+ List display of the phase angle of the harmonic current
Displays a numerical list of the phase angle of the harmonic current with respect to the
fundamental signal for each order.

IM 761922-01E
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Specifications

Item

Specifications

Loading of setup information, measured data, and waveform data

» Saving and loading of data
Save to a file setup information including the measurement mode, standard and
measurement environment settings, measurement time, title/comment of reports. Loading of
the setup information is also possible.

* Loading of measured data and waveform data
Save measured data or waveform data of harmonics to files. Setup information such as the
measurement mode, standard and measurement environment settings, measurement time,
titte/lcomment of reports and the harmonic measurement conditions of the WT specified by the
software are also saved. Loading of the saved measured data, waveform data, harmonic
measurement conditions, and setup information is also possible.

+ Saving of the measured data or waveform data in CSV format
Save the measured data or waveform data of harmonics to a file in CSV format. The saved
data can be loaded on a PC software application supporting CSV format.

Saving/Printing of screen images and reports
Save screen images or reports to a file in BMP format. Printing also possible.

Repeatability of measured data
Compares the harmonic measurement data that is saved to files, and displays the difference
in the measured data on a bar graph and numerical list. Enables confirmation of whether the
difference between data measured using the same product is within 5% as defined by the
standard (confirmation of repeatability)

System requirements

Hardware

- PC
PC on which Windows 98, Windows Me, Windows XP Professional, Windows NT 4.0
Workstation, or Windows 2000 Professional runs. Celeron 500 MHz CPU or higher.

* Internal memory
128 MB or more.

+ Hard disk
Free space of 10 MB or more.

+ GP-IB port
A GP-IB port made by National Instruments (Version 1.60 or later) must be installed in the
PC.

» Ethernet communication port (WT1600 only)
10BASE-T/100BASE-T compatible Ethernet communications port required.

» Disk drive
One CD-ROM drive. The drive is used to install the software.

+ Display
Display compatible with Windows 98, Windows Me, Windows XP Professional, Windows NT
4.0 Workstation, or Windows 2000 Professional. A resolution of 1024 x 768 dots or higher
Analog RGB with 65,536 colors or more recommended.

* Mouse or pointing device
Mouse or pointing device compatible with Windows 98, Windows Me, Windows XP
Professional, Windows NT 4.0 Workstation, or Windows 2000 Professional.

* Printer
Printer compatible with Windows 98, Windows Me, Windows XP Professional, Windows NT
4.0 Workstation, or Windows 2000 Professional. Printer driver compatible with Windows 98,
Windows Me, Windows XP Professional, Windows NT 4.0 Workstation, or Windows 2000
Professional is required. A color printer recommended.

Operating System
Windows 98, Windows Me, Windows XP Professional, Windows NT 4.0 Workstation, or
Windows 2000 Professional is required.

WT Digital Power Meter

+ The WT2010 or WT2030 Digital Power Meters with firmware (ROM) version 1.41 or later and
a GP-IB interface.

+ The WT1600 Digital Power Meters with firmware (ROM) version 2.07 or later, and a GP-IB or
Ethernet interface.

* Only the WT2000 supports judgment according to standards. The WT1600 supports analysis based on standards, but
measurement accuracy is limited in some parts so measurements cannot be taken that are in full compliance with standards.
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