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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/Flicker 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

¢) 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 measurement instruments listed below. This
user's manual (IM761922-02E) describes the case when this software is used in
combination with the WT3000. For information regarding the case when WT1600 or
WT2000 series is used, see IM761922-01E. For information about the handling
precautions, functions, and operating procedures of each WT, see the respective

MBIAIBAQ 19Npo.d H

manuals.
Product Model
WT3000 760301, 760302, 760303, and 760304
WT1600 760101

WT2000 series 253101, 253102, and 253103

Applicable Standard

For the applicable standards, 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 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 761922-02E 1-1



1.1 Explanation of Functions

Measurement Modes

This software has three measurement modes: Harmonic Measurement, Harmonic
Monitor, and Waveform Monitor. The type of data retrieved and the operation vary
depending on the measurement mode.
Harmonic Measurement Mode
¢ When in On-Line Mode
Measurement and evaluation of harmonics conforming to “IEC 61000-3-2 Edition
3.0” or JIS can be made while making harmonic measurements on the WT.

Measurement time

10 cycles (for 50 Hz) 10 cycles (for 50 Hz)
12 cycles (for 60 Hz) 12 cycles (for 60 Hz)
of the fundamental frequency | of the fundamental frequenc¥|

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 harmonic data measured every 200 ms (10 cycles for 50 Hz
and 12 cycles for 60 Hz). 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 3.0 or JIS.

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.
10 cycles (for 50 Hz) 10 cycles (for 50 Hz)
12 cycles (for 60 Hz) 12 cycles (for 60 Hz)
of Ithe fundamental frequenlcy of Ithe fundamental frequenlcy

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.

1-2
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1.1 Explanation of Functions

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 3.0 or JIS 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 761922-02E
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1.1 Explanation of Functions

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 3.0 or JIS 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. 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 Explanation of Functions

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, title/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 Explanation of Functions

Repeatability of Measured Data
The 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% of the limits (confirmation of
repeatability).

File 1 File 2 File 3 File N

Mnmax — Mnmean , g js the 5%

line
Mnmean

—>Harmonic orders (2 to 40)

Mnmin — Mnmean_, 1o s the -5% line
Mnmean

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

(Mnmean: The value derived by summing the mean values of each file (Mean1,
Mean2, Mean3, ... 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

PC
CPU
Pentium 11l 1 GHz or equivalent or faster

Memory
256 MB or more

HDD
Free space of at least 2 GB.

Operating System
Windows 2000 Professional, Windows XP Home Edition, or Windows XP Professional.

Communication card
GP-IB
PCI-GPIB/PCI-GPIB+/PCMCIA-GPIB/PCMCIA-GPIB+ by National Instruments with
NI-488.2 driver version 1.60 or later (however, version 2.3 is not supported).

Ethernet
A 100BASE-TX Ethernet port.

Display, Printer, and Mouse
Must be compatible with the operating systems listed above.

WT3000
WT3000 firmware version 3.01 or higher with the following functions.
» Advanced computation function (option)
» GP-IB interface (standard) or Ethernet interface (option)

IM 761922-02E 1-7
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1.3 Applicable Standards

The applicable standards of this software application are as follows:

+ |EC 61000-3-2(Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for
harmonic current emissions (equipment input current < 16 A per phase)) Edition 3.0
and A1 of the Edition 3.0

» EN61000-3-2 (2006)

» IEC61000-4-7 Edition 2

» JIS C61000-3-2 (2005) JIS: Japanese Industrial Standard

This section gives an overview of the standards. For further details, see the actual text of

the applicable standard.

Scope and Classification

Limits

The limits for harmonic current emissions (IEC61000-3-2 or JIS) are applicable to
electrical and electronic equipment having an input current of up to 16 A (up to 20 A for
JIS) per phase and connected to public low-voltage distribution systems. Classification is
made depending on the type of equipment. IEC 61000-3-2 Edition 3.0 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-

[ Class A ) Class B Class C )
* Balanced three-phase equipment Portable tools Lighting equipment
* Household appliances, excluding Arc welding equipment
equipment identified as Class D which is not professional

* Tools excluding portable tools equipment
(portable tools are Class B)

* Dimmers for incandescent lamps

+ Audio equipment Class D

* Equipment not specified in one of Television receivers, personal computers (PCs),
the other three classes (B, C, and and PC monitors with a rated power of 600 W or
D) less

\ Wy

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). The limits of JIS C-61000-3-2(2005) are the same as those of IEC61000-3-
2. However, limits indicated on the next page apply to air conditioners of class A whose
active power exceeds 600 W.

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
1
13

0.33
0.21
15=n<39 0.15x(15/n)
Even harmonics

2 1.08

4 0.43

6 0.30
8<n<40 0.23x(8/n)
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1.3 Applicable Standards

In JIS C61000-3-2(2005), the limits below apply to air conditioners whose active
power exceeds 600 W.

Harmonic order | Maximum permissible harmonic
n current

[A]

Odd harmonics

3 2.30+0.00283(W-600)

5 1.14+0.00070(W-600)

7 0.77+0.00083(W-600)

9 0.40+0.00033(W-600)

11

13

0.33+0.00025(W-600)
0.21+0.00022(W-600)
(0.15+0.00020(W-600))x(15/n)
Even harmonics
2 1.08+0.00033(W-600)
4 0.43+0.00017(W-600)
6 0.30+0.00012(W-600)
(0.23+0.00009(W-600))x(8/n)

Limits for Class B Equipment

Limits for Class A equipmentx1.5

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).
* 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 30x\*
5 10
7 7
9 5
11=n=<39 3
(Odd harmonics only

* M 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.

* 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

1-9
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1.3 Applicable Standards

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°

» Last current peak: Before or at 65°

» End of the current flow: 90° or after

60° 65° 90°
¥ ¥

Voltage o

Current /M\

Limits for Class D Equipment

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.

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
3<n<39 3.85/n Same as class A.
(Odd harmonics only)

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

230
Converted limit = Limit of each class x

Rated voltage of the equipment

Line voltage of three-phase
400

Rated voltage of the equipment

Converted limit = Limit of each class x
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1.3 Applicable Standards

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.

+ 200% short-term relaxation conditions

If all of the following conditions are met, up to 200% of the specified limits is

permitted.

+ The EUT belongs to Class A for harmonics.

+ The excursion beyond 150 % of the applicable limits lasts less than 10 % of the
test observation period or in total 10 min (within the test observation period),
whichever is smaller.

+ The average value of the harmonic current, taken over the entire test
observation period, is less than 90 % of the applicable limits.

+ POHC 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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1.3 Applicable Standards

Decision Process for Determining Whether 200% Short-Term Relaxation or POHC
Relaxation Is Applicable

Measurement execution

Meets the limits specified in the
standard (Edition 2.2)

The EUT is of class A.

Yes (Class A)

Meets the POHC relaxation
condition’

No (> 90%)

The average value is less than
or equal to 90% of the limits.

Yes (£ 90%)

The maximum value is less
than or equal to 200% of the
limits.

No (> 200%)

Yes (< 200%)

Period during which 150% is
exceeded? < Excursion period
limit®

¢

1 The 200% short-term relaxation and POHC relaxation cannot be applied together to a single test.
2 Period during which instantaneous values exceed 150% of the applicable limit.
3 10% of the test observation period or 10 minutes (within the test observation period), whichever is smaller.

Window Function of the WT3000 and WT2000/WT1600 (Measurement Period)
» The width of the window function (measurement period) for the measurements on the
WT3000 is 200 ms (10 cycles at 50 Hz and 12 cycles at 60 Hz) as defined by
IEC61000-4-7 Edition 2.
» The width of the window function (measurement period) for the measurements on the
WT2000/WT1600 is 16 cycles as defined by IEC61000-4-7 (1991).
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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

(7]
@
Online or ;
5 Offline Offline Select the WT GP-IBaddress
2 (see the next page) (section 3.1)
: v
@
3 -
S Select the WT GP-IB Select Online
o address (section 2.5) (section 3.2)
S
=3 [ |
=
S
» Set the WT measurement
g conditions (section 3.3)
o
®
3
c Measurement mode: Harmonic
Q Monitor or Waveform Monitor
5 elect the measurement
=] mode (section 3.4
2]
g Measurement mode: Harmonic
2 Measurement
=
a Set the evaluation conditions of Set standard and measurement
the standard (sections 3.5 and 3.6) environment (section 3.5)

— v
Execute the measurement Execute the measurement
(section 3.7) (chapter 5)

Display the evaluation results and Monitor harmonlcs and
measured data (chapter 4) waveforms (chapter 5)

oy} alnoexg

s}insal paJnseaw juawaJilnseaw

3

o

8 v

» Save setup information or Print Print screen images
5 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

SUOIPUOD UOIBN[BAS 3y} 19S

s]|nsa. 8y} ssa90.1d

Switch from
Online to Offline

Select Offline

Start the software (section 2.5 (section 3.8)

v

Load the setup information or
measured data (sections 3.9 and 6.2)

Online or Offline
(section 2.5)

(See the previous page)

Measurement mode: Harmonic Measurement

Set standard and measurement
environment (section 3.5)

Display the evaluation results and
measured data (chapter 4)

A l

Print
(chapter 7)

Save the setup
information (section 6.1)
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1.5 Flow of Operation (Ethernet : WT3000 Option)

To display and evaluate harmonic measurement data using this software, the WT and
PC must be connected via the Ethernet 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) |

uonesedald

On-Line Mode Flow Chart

| Start the software (section 2.5) |

Select WT
(section 2.5)

Switch from
Offline t¢o Online

Online or
Select the WT Ethernet (TCP-IP)
(see the next page) (section 3.1)
Online ‘L
Select the WT Ethernet (TCP-IP) Select Online
(section 2.5) (section 3.2)

[ J
v

Set the WT measurement
conditions (section 3.3)

Measurement mode: Harmonic

Monitor or Waveform Monitor
elect the measurement

mode (section 3.4

Measurement mode: Harmonic

SUOIIPUOD UOIIEN|BAS PUE SUOIIIPUOD JUSWSINSEaW 19S

Measurement v
et the evaluation conditions of Set standard and measurement

the standard (sections 3.5 and 3.6) environment (section 3.5)
3o !
§ 4 Execute the measurement Execute the measurement
3 g. (section 3.7) (chapter 5)
S
S L
R —
3 Display the evaluation results and Monitor harmonlcs and
® 3 measured data (chapter 4) waveforms (chapter 5)
"mw =
c O
39 v v

1] . . .

3 » Save setup information or Print Print screen images
= measured data (chapter 6) (chapter 7) _ Save screen (sections 7.3 to 7.5)
c® Save screen images (section 7.1) images (section 7.1)
7]
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1.5 Flow of Operation (Ethernet : WT3000 Option)

Off-Line Mode Flow Chart

SUOIPUOD UOIBN[BAS 3y} 19S

s]|nsa. 8y} ssa90.1d

Switch from
Online to Offline

Select Offline
Start the software (section 2.5 (section 3.8)

v

Load the setup information or
measured data (sections 3.9 and 6.2)

Online or Offline
(section 2.5)

(See the previous page)

Measurement mode: Harmonic Measurement

Set standard and measurement
environment (section 3.5)

Display the evaluation results and
measured data (chapter 4)

A l

Print
(chapter 7)

Save the setup
information (section 6.1)
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1.6 Terminology Related to Harmonics

Harmonics refer to sine waves whose frequency is an integer multiple of the fundamental
wave (normally sine waves of commercial frequency 50-Hz or 60-Hz) excluding the
fundamental frequency.

Fundamental Signal (Fundamental Component)
The sine wave with the longest period among the different sine waves derived from
the periodic complex wave. Or the sine wave that has the fundamental frequency
within the components of the complex wave.

Fundamental Frequency
The frequency corresponding to the longest period in the periodic complex wave. The
frequency of the fundamental wave.

Distorted Wave
A wave that differs from the fundamental wave.

Higher Harmonic
A sine wave with frequency that is an integer multiple (twice or greater) of the
fundamental frequency.

Harmonic Component
Waveform component with frequency that is an integer multiple (twice or greater) of
the fundamental frequency.

Harmonic Order
Integer ratio of the harmonic frequency with respect to the fundamental frequency.
IEC defines the maximum harmonic order that is measured to be 40.

PLL Source
When measuring harmonics, the fundamental period (period of the fundamental
signal) must be determined in order to analyze the higher orders. The PLL (Phase
Locked Loop) source is the signal that is used to determine the fundamental period.

THC (Total Harmonic Component)
Sum (rms value) of harmonic currents of orders 2 to 40.

40

Y w2

k=2
I(k): rms current of each order
k:  harmonic order
THD (Total Harmonic Distortion)
The ratio of the rms value of all harmonics of orders 2 to 40 and the rms value of the
fundamental wave.

*VTHD e ATHD * PTHD
20 30 40
2 ug? PN L PG
———x100 ———x100 ————|x 100
um ORI PA) |
U(k): rms voltage of each order, U(1): rms voltage of the fundamental signal
I(k): rms current of each order, 1(1): rms current of the fundamental signal
P(k): active power of each order, P(1): active power of the fundamental signal
k:  harmonic order
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1.6 Terminology Related to Harmonics

Interharmonics
If the input signal is 50 Hz in IEC harmonic measurement, Fourier transform is taken

on 10 periods of the input signal to derive frequency components of 5-Hz resolution.
Thus, the section between each harmonic order is divided into 10 frequency
components. The components between each harmonic order are called

interharmonics.

When the fundamental signal is 50 Hz

Rms component Fundamental
signal 2nd harmonic 3rd harmonic 4th harmonic 5th harmonic

dc 50 100 150 200 250
2nd harmonic Interharmonics 3rd harmonic
¢ r A N\ ¢
100 150
If the input signal is 60 Hz, 12 periods of the input waveform are divided into
frequency components of 5-Hz resolution. Thus, the section between each harmonic

order is divided into 12 frequency components.

Frequency [Hz]

When the fundamental signal is 60 Hz

Rms component
Fundamental signal 2nd harmonic  3rd harmonic  4th harmonic

dc 60 120 180 240

Frequency [Hz]

IM 761922-02E



1.6 Terminology Related to Harmonics

Harmonic Group
The combined value of a harmonic and its adjacent interharmonics (rms value). The
computing method to combine the harmonic and its two adjacent interharmonics is not
simple addition, but the square root of the sum of the square of each component. A
half of the amplitude is included for the interharmonic that is in the middle of two
harmonics.

When the fundamental signal is 50 Hz
Harmonic group Include a half of the amplitude

l 1
l Ck 1
l 1
l 1
Py L
1
1
1
1

1k-5 k-4 k-3 k-2 k-1 k k+1 k+2 k+3 k+4 k+5

When the fundamental signal is 60 Hz

Harmonic group
I
I
Ik
I

X Ck
1
1
k-5 K

k-4 k-3 k-2 k-1 k k+1 k+2 k+3 k+4 k+5 k+(~)I

=

Ck: frequency component for every 5 kHz

Harmonic Subgroup
The combined value (rms value) of a harmonic and its two adjacent interharmonics.
The computing method to combine the components is the average of the sum of the
squares as with the harmonic group.

When the fundamental signal is 50 Hz
Harmonic subgroup

1 Ck I

1 1

[ 1

| |

1 1

1 1

[ 1

1 1

L . >
I

1
Gsg,n= 21 C2k+i
=
THDG (Group Total Harmonic Distortion)
The ratio of the sum of all harmonic groups of orders 2 to 40 with respect to the group
related to the fundamental wave.

Ck: frequency component for every 5 kHz

* VTHDG * ATHDG
40 40
kZZUQ(k)z kX:ZIg(k)2
L 100 L2 100
Uq(1) Ig(1)

Ug(k), lg(k): rms value of the harmonic group of each order
k: harmonic order
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1.6 Terminology Related to Harmonics

THDS (Subgroup Total Harmonic Distortion)
The ratio of the sum of all harmonic sub groups of orders 2 to 40 with respect to the
sub group related to the fundamental wave.

* VTHDS * ATHDS

40 40
V Z Usg(k)? V Z lsg(k)?
dk=2 100 dk=2

Usg(1) sg(1)

Usg(k), Isg(k): rms value of the harmonic subgroup of each order
k: harmonic order

x100

Interharmonic Group
The combined value (rms value) of all interharmonic components between two

consecutive harmonic frequencies.

I
X i

I
1

I
1

I
1

I
1

I

J

When the fundamental signal is 50 Hz
Interharmonic group
When the fundamental signal is 60 Hz
Interharmonic group

Interharmonic Center Subgroup
The combined value (rms value) of all interharmonic components between two
consecutive harmonic frequencies excluding the frequency components adjacent to
the harmonic frequencies.

When the fundamental signal is 50 Hz
Interharmonic center subgroup

When the fundamental signal is 60 Hz

Interharmonic center subgroup
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1.6 Terminology Related to Harmonics

200% Short-Term Relaxation
Calculating the period during which 150% of the applicable limit is exceeded and
determining whether or not the relaxation condition applies

150% of the limits
\J/—\ Measured values

\J

- - -

t1 t2 t3

Harmonic current of each order

A
A

Test observation period

When the test observation period is less than 100 minutes
t1 + 12 + 13 x 10% of the test observation period

When the test observation period is greater than or equal to 100 minutes
t1 + 12 + t3 < 10 minutes

POHC: The combined value of all odd harmonic currents greater than or equal to
order 21 (Partial Odd Harmonic Current)

39

Y 1wy

k=21,23

I(k): rms current of odd harmonics above and including order 21
k: harmonic order, odd value above and including 21

PoHC Maximum: The maximum value of the combined value of all odd harmonic
currents greater than or equal to order 21
The POHC maximum derived from individual measured data points within the
measurement time. If this value is less than the POHC Limit below, the relaxation
condition (see page 4-3) is applied.

POHC Limit

39
\/ Y Ik
k=21,23

IL(k): limits of odd harmonics above and including 21 as specified by
the applicable standard
k: harmonic order, odd value above and including 21
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1.6 Terminology Related to Harmonics

Crest Factor
The crest factor is defined as the ratio of the peak value of the waveform to the rms
value.

Peak val

Peak value

RMS value

Input signal waveform

The crest factor on the WT is determined by the maximum peak value that can be
applied for rated input in terms of a multiplication factor.

Peak value that can be input

Crest factor (CF) = Measurement range

You can select a crest factor of 3 or 6 on the WT3000. For details on the
measurement accuracy and crest factor of the IEC standard, see chapter 10,
“Specifications.” Highly accurate measurements can be performed by setting the crest
factor to 3.
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Chapter 2 Preparation before Use

2.1 Connecting the WT3000 and the PC

CAUTION

When connecting or disconnecting communication cables, make sure to turn
OFF the PC and the WT. Otherwise, erroneous operation or damage to the
internal circuitry may result.
. ______________________________________________________________________________________________________________________________|

When Controlling the WT through the GP-IB
The GP-IB connector used on the WT is a 24-pin connector that conforms to the IEEE
St'd 488-1978. Use a GP-IB cable that conforms to this standard. Connect the cable to
the GP-IB connector on the rear panel of the WT. For details on the connection
procedure and the specifications of the GP-IB interface, see the WT3000
Communication Interface User’s Manual IM760301-17E on the CD-ROM. Use an
appropriate connector for your PC to connect the other end of the GP-IB cable.

IM 761922-02E 2-1
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2.1 Connecting the WT3000 and the PC

When Controlling the WT through the Ethernet Interface

Connect the WT and your PC through a hub using straight UTP (Unshielded Twisted-
Pair) or STP (Shielded Twisted-Pair) cables. Connect the cable to the ETHERNET port
on the rear panel of the WT. Use hubs, cables, and Ethernet NIC that are appropriate for
the data rate. For details on the connection procedure and the specifications of the
Ethernet interface, see the Expansion Function User’'s Manual IM760301-51E of the
WT3000 and the WT3000 Communication Interface User's Manual IM760301-17E on
the CD-ROM.

100BASE-TX port

RJ-45 modular jack

Hub or router

O
g TUUT O

\ /
UTP cable or
STP cable (straight)

WT

Ethernet NIC

Note

» Use UTP (Unshielded Twisted-Pair) or STP (Shielded Twisted-Pair) cables of category 5
or better when connecting to a 100BASE-TX network.

» Do not directly connect the WT to the PC without using a hub. Operations are not
guaranteed for communications using direct connection.
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2.2 Setting the GP-IB Control

Procedure

»

Press MISC to display the Misc menu.

Press the Remote Control soft key to display the Remote Ctrl menu.

Press the Device soft key to select GP-IB.

Only the communication interface selected here is enabled. The WT does not
accept commands that are transmitted to other unselected communication
interfaces.

Press the cursor keys to set the address.

isc, emu e Cort

[

[ Device
System
overview GP-1B

N

Address
| Initialize
Settinas 1

Rettio te
Control

DatesTime I

1

Config

selftest

Next
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2.2 Setting the GP-IB Control

Explanation

To use the software in On-Line mode through the GP-IB interface, operate the WT to
select GP-IB.

Setting the Address
Set the address of the WT within the following range.
110 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, make sure
that the WT address does not overlap with other devices when connecting the WT to the
PC.

Note

» Do not change the address while the controller (PC) or other devices are using the GP-IB
system.

+  When connecting the WT to a single PC and controlling the WT using this software,
multiple communication interfaces cannot be used simultaneously.

» Use a GP-IB card by National Instruments on the PC end. For details, see section 1.2.

» The software may not operate correctly, if an adapter is inserted in the middle of the
connection between the WT and the PC (for example, GP-1B-to-USB adapter). For details,
contact your nearest YOKOGAWA dealer.
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2.3 Setting the Ethernet Control

Procedure

Setting the Ethernet Interface

1.
2.
3.

Press MISC to display the Misc menu.

Press the Remote Control soft key to display the Remote Ctrl menu.

Press the Device soft key to select Network.

Only the communication interface selected here is enabled. The WT does not
accept commands that are transmitted to other unselected communication
interfaces.

ise__ Y\ 4 ___Sunn,

[

System
overview Network

| Initialize
Settinas

7
User
Account

N

Rettio te
Control

DatesTime I

1

Config

selftest

Next

Setting the User Name and Password

4.

5.
6.
7

Press the User Account soft key to display the User Account dialog box.
Press the cursor keys to select User Name..

Press SET to display the keyboard.

Use the keyboard on the WT to enter the user name.

For the keyboard operation of the WT, see the WT User's Manual.
Press the cursor keys to select Password.

Press SET to display the keyboard.

Use the keyboard on the WT to enter the password.

Enter the password twice for confirmation.

A password is not required if the login name is anonymous.

For the keyboard operation of the WT, see the WT User's Manual.

IM 761922-02E

asq a40jaq uonesedaid n



2.3 Setting the Ethernet Control

Explanation

Setting the Timeout Value
11. Press the cursor keys to select Time Out.
12. Press SET to display the timeout time selection box.
13. Press the cursor keys to set the timeout value.
14. Press SET or ESC to close the box.

Conn, []
{ Comn Device

Network

"
User
Account

USer Account,
User Name
Passuord ]
Time Out(sec)

Setting TCP/IP
You must enter TCP/IP settings to control the WT from a PC through the network. For
the setup procedure, see the Expansion Function User’s Manual IM760301-51E of the
WT3000.

To use the software in On-Line mode through the network, operate the WT to select
Network.

Setting the User Name

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

« Enter up to 15 characters.

» The characters that can be used are 0-9, A-Z, %, _, () (parentheses), - (hyphen).

« If you specify anonymous, the WT can be accessed from the PC without a password.

Setting the Password

» Enter the password of the user name to allow access to the WT.

» Enter up to 15 characters.

» The characters that can be used are 0-9, A-Z, %, _, () (parentheses), - (hyphen).

 If you set the user name to anonymous, the WT can be accessed from the PC without
a password.

Setting the Timeout Value

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

The available settings are 1 to 3600 s, or Infinite. The default value is Infinite.

Note

» To activate the settings, you must power cycle the WT.

»  When connecting the WT to a single PC and controlling the WT using this software,
multiple communication interfaces cannot be used simultaneously.

+ The software may not operate correctly, if an adapter is inserted in the middle of the
connection between the WT and the PC (for example, GP-1B-to-USB adapter). For details,
contact your nearest YOKOGAWA dealer.
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2.4

Procedure

Installing the Software

Have the CD-ROM containing the software ready. Exit all programs that are currently
running before starting the installation. If an older version of the Harmonic/Flicker
Measurement Software is installed, uninstall it first.
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

5.

Start Windows.

When using Windows 2000, Windows XP Home Edition, or Windows XP Professional,
set the user name as an 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
Jnddress |@ Compact Disc (F:) LI G0
& m @ |
datal.hdr dataz.cab ikernel.ex_
A f : 1 E |
layout, bin Setup.&e Setup.ini setup.in
|8 ohject(s) |1 71 MB |@. Iy Computer i

Startup window of the 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.

Cancel |

Click Next.

Setup of IEC61000 Analysis Software

‘Welcome to the InstallShield Wizard for
IECE1000 Analysis Software

The InztallShield® wizard will install IECE1000 Analysis
Software on your computer. To continue, click Mest.

Cancel

IM 761922-02E
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2.4 Installing the Software

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

Setup of IEC61000 Analysis Software

License Agreement

Fleaze read the following license agreement carefully.

Frezz the PAGE DOWH key to see the rest of the agreement.

[Terms and Conditionz of the Software Licenzse ﬂ

'r'okogawa Electric Corporation, a Japanese corporation [hereinafter called '*rokogawa'].
grants permiggion 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.

'r'ou, az the Licensee [hereinafter called “Licenzee"], 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.

Fleaze naote that Yokogawa grants the Licensee permizsion to use the Licensed Software LI

Do you accept all the terms of the preceding License Agreement? If you choose Mo, the
zetup will cloze. Toinstall [ECE1000 Analysis Software, pou must accept this agreement.

IrnztallShield

< Back Yes Mo |

. When No is selected
When Yes is selected !
_ .
Proceed to step 7.
& Setup is not complete, IF you quit the setup pragram naw, the components vou requested ko addiremove will nat be installedfuninstalled,
¥ou may run the setup program at a later time to complete the operations.

Are you sure you want to quit the setup?

Abort the installation.

Return to the previous screen.

7. Select the installation destination, and click Next.
Click Browse to specify the installation destination. The default installation destination
is set to “C:\Program Files\Yokogawa\lEC61000 Analysis Software.”

Setup of IEC61000 Analysis Software

Choose Destination Location

Select folder where Setup will install files.

Setup will inztall IECET 000 Analysiz Software in the following folder.

Ta inztall to this folder, click Mext. To install to a different folder, click Browse and select

another folder.
Destination Folder
’7 C:h. AYokogawat ECE1000 Analysis Software Browse... |
IrnztallShield

< Back

Cancel |
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2.4 Installing the Software

8.  Select the program folder where the program icon is to be added and click Next.
The installation starts.
The program icon (shortcut) of the software is added in the program menu of the Start
menu. The destination is selected here. The default program folder is Yokogawa.

Setup of IEC61000 Analysis Software : ll

Select Program Folder

Fleaze select a program folder.

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

PFrogram Folders:

Eisting Folders:

Administrative Tools
Capture [PRO Yersion2 &

Microsoft Office Tools

M=100 Standard

M ational [nstruments

COracle - OraHomed1

Oracle Installation Products

FC-cilin 2000 =l

asq a40jaq uonesedaid

IrnztallShield

< Back | Mest » I Cancel |

9.  If the installation completes successfully, a message “Setup has finished
installing” is displayed. Click Finish.

Setup of IEC61000 Analysis Software

InstallShield Wizard Complete

Setup has finished installing [ECE1000 Analysiz Software on
your computer.

< Back Cancel
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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 > IEC61000 Analysis >

IEC61000. 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

N (5 accessories
(5 Capturs HIPRO Wersion2 &

\‘fﬁ Documents ¥ (5§ mx100 Standard

-% o , B Screerprint Gald 3.5
| ettings
- (3 snagtt &
[ i »| 4 1Eceion0

. @ Search )

@ Shut Down...
dstart || [ & 2 [ ]

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

Selecting the Regulation
2. Select IEC61000-3-2.

Select Regulation x|

 |ECE1000-3-3

oK I Cancel |

Selecting the WT Model
3.  Select WT3000.

Select WT x|

w3000
w1600
£ W 2000

Cancel |

2-10
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2.5 Starting and Exiting the Software

Selecting the Communication Mode
4.  Select Online or Offline.

x

' Onling
= Dffline

()8 I Cancel |

» If you selected Online, proceed to step 5.
» If you selected Offline, proceed to section 3.9.

Selecting the Crest Factor (CF)
5.  Select CF3 or CF6.

Select Crest Factor x|
Fleaze select proper Crest Factor
&+ [CF3

& CFE

oK I Cancel

Selecting the Communication Interface
6.  Select GPIB or Ethernet.

Communication Inte x|

" GPIB
+ Ethernet

oK I Cancel |

If you selected GP-IB, proceed to step 7.
If you selected Ethernet, proceed to step 8.

Selecting the Communication Address
7. Inthe Initialize Interface dialog box that is displayed, select the GP-IB address
of the target WT.

Initialize Interface =
Address =

()8 I Cancel |

Note

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

IM 761922-02E 2-11
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2.5 Starting and Exiting the Software

Selecting the GP-IB address and clicking OK starts communications with the target
WT. After automatically confirming that communication is possible, an acquisition data
window appears. Setup and execution of measurements are now possible.

Ac

Note

quisition 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

104248V 05114 16118 Fieg

2 0.028Y 000sa  127.021 50.023Hz
3 0.807 v 03164 -179.577  Power
4 0.008Y 0.0054 12.865 51.447 W
5 1125 01644 - 15805 ¥ THD
[ 0.008Y 00054 -115.313 1.760%
7 0.893Y 00774 129037 ATHD
8 0.004% 0.0044 89.335 58.332%
THC

3 0519y 00344 - 79822

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

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

8.

In the 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 |
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2.5 Starting and Exiting the Software

Click OK to start communications with the target WT. After automatically confirming
that communication is 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 %
THC

] 0519 00348 - 75822

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 target WT is not ON or the WT is not ready to make measurements, a
communication error occurs when communication is started after setting the items in the
Connection dialog box and clicking OK. A communication error also occurs if the IP address,
user name, or password is not correct or if there is no response from the target WT.

Exiting the Software

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

File Communications Setting Measure _ | Dlﬂ
Load 3
Save 3

Repeatability of Measured Data...

Print 3
Preview 3
Prink Setup...

IM 761922-02E

2-13

asq a40jaq uonesedaid n



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 Regulation
To measure the harmonics, select IEC61000-3-2. If you select IEC61000-3-3, The
Voltage Fluctuation/Flicker Measurement Software starts.

Selecting the WT Model
You can select WT3000, WT1600, or WT2000.
If you are using the WT1600 or WT2000, see the Harmonic Analysis Software User’s
Manual IM761922-01E for the WT1600 or WT2000.

Selecting the Communication Mode

Select Online or Offline.

e Online
If you selected Online, you must set the communication interface of the target WT.

e Offline
If you selected Offline, communications with the WT is not possible. You can load
measured data and setup data that are already saved and display and print the
data. Proceed to section 3.8 and continue the operation.

Selecting the Crest Factor (CF)
You can select a crest factor of 3 or 6 on the WT3000. For details on the
measurement accuracy and crest factor of the IEC standard, see chapter 10,
“Specifications.” Highly accurate measurements can be performed by setting the crest
factor to 3.

Selecting the Communication Interface
e GP-IB
You must select the GP-IB address of the target WT.
e Ethernet
You must set the IP address, user name, and password of the target WT.

Selecting the Communication Address
e GP-IB
* You can select the GP-IB address of the target WT.
The selectable range is 1 to 30.
e Ethernet
» Set the IP address of the target WT.
Selectable range: 0.0.0.0 to 255.255.255.255
* You can set the user name and password of the target WT.
Characters that can be entered on the WT

Starting Communications
Selecting the GP-IB address and clicking OK starts communications with the target
WT.
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Chapter 3 Retrieving and Loading Measured Data/Waveform Data to Be Evaluated

3.1 Initializing the Communication Interface

The procedures described in sections 3.1 and 3.2 are not necessary immediately after
starting the software with the communication mode set to On-Line. To change the
communication mode from Off-Line to On-Line, follow the procedures given in sections
3.1and 3.2.

Procedure

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

File | Communications Setting  Measure  View

C On-Line
v Off-Line

L

Fleaze select proper Crest Factor
* CF3

& CFE

oK I Cancel |

3. Select the communication interface.

Communication Ink x|

" GPIB
+ Ethernet

oK I Cancel |

If you selected GP-IB, proceed to step 4.
If you selected Ethernet, proceed to step 5.

4.  If you 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.

5.  If you selected Ethernet in step 3, set the IP address, user name, and password
of the target WT.
X

IPAddiess | WL . 0 . 228 . 46

Uszer Mame Ianonymous
Passward I

oK I Cancel |

IM 761922-02E 3-1
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3.1 Initializing the Communication Interface

Explanation

When changing the communication mode from Off-Line to On-Line, you must set the
magnitude of the measured current and the communication interface of the target WT.

Selecting the Crest Factor (CF)

You can select a crest factor of 3 or 6 on the WT3000. For details on the
measurement accuracy and crest factor of the IEC standard, see chapter 10,
“Specifications.” Highly accurate measurements can be performed by setting the crest
factor to 3.

Selecting the Communication Address
GP-IB
+ Select the GP-IB address of the target WT.
The selectable range is 1 to 30.
Ethernet
+ Set the IP address of the target WT.
Selectable range: 0.0.0.0 to 255.255.255.255
+ Set the user name and password of the target WT.
Selectable characters: Characters that can be entered on the WT

3-2
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3.2 Enabling On-Line Mode

Procedure

Explanation

Carry out the procedure below after entering settings on the target instrument
according to the procedures given in section 3.1.

1. From the Communications menu, choose .

File: Communlcatlons Setting Measure  View

v Off-Line t!

Initislize Communication Interface. .

2. Select the crest factor (CF). Communications start with the target WT.

Select Crest Factor x|

Fleaze select proper Crest Factor
* CF3

& CFE

oK I Cancel |

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

[ [WT3000 [Measure Time : 000230 |52 Online A‘

When starting communications, an error will occur if the power to the target WT is not ON or
the WT is not ready to make measurements. A communication error also occurs if the GP-1B
address, IP address, user name, or password is incorrect or if there is no response from the
target WT.

Note

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

Selecting the Crest Factor (CF)

You can select a crest factor of 3 or 6 on the WT3000. For details on the
measurement accuracy and crest factor of the IEC standard, see chapter 10,
“Specifications.” Highly accurate measurements can be performed by setting the crest
factor to 3.

IM 761922-02E
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3.3 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-I1B or
Ethernet interface. For information about the settings, see “Setting Measurement
Conditions of the WT” in chapter 8.
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3.4 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 or JIS 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.

¢ Harmonic Measurement Mode
This mode is used to retrieve harmonics measurement data from the WT and
evaluate the data according to the IEC or JIS 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.

e 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.

IM 761922-02E 3-5
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3.5 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.

File Communications | Setting Measure ¥iew ‘Window Help Windaw Help
= =] WT Setting... y; C) . a & 7
Load T o Measurement Made. .. Mode  Setup Stark Stop Help

Standard and Measurement Environmental Setup. .. WT Settin
| Acquisition dataj R -

Measurement Time Setup...
Repark Setup... Measurement Time Setup... k
Report Setup...

Samole Count 1./

Select the applicable standard.

Select the applicable standard
Select IEC or JIS.

— Regulation
Fegulation ’@
Evaluate Class A j'

—Class [Clazs [

Pawer Range for Class © | 25 - To an electic paver
& W awimun is used,

Iappl_u lirmit walue of Clazs 0 ﬂ ) Setting valusjs us=d 00,0000 W

Current at the fundamental frequency.
g1 00000 5 0.00010 5 0.0000 5,

IW 5 | prefieas |

To an electic power Power Limit |75 ¥ | [Class C removes)

Circuit power factor

%) Wawimum i used.

7! Setting value is used. I 0.0000 W

Syztem Yoltage |23D 'I W Phaze Wwiting :1P2wW
caes|

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.

3-6
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3.5 Setting the Standard and Measurement Environment

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

Standard and Measurement Environmental Setup x|

— Regulation
Fiegulation IEC ¥ %
Evaluate Class |_ 'I
= Elass [Elazs [
Power Range for Class © | 25/ T Toan electic power
: 1% bl awimur s used,
Iappl_\l lirnit walue of Clasz D ;I

€ Setting value iz ugad, I 0.0000 W

Current at the fundamental frequency.

el 0000 4 oof G000 4 oof 0000 5 pre-
5 | hea

Circuit power factor I 0.000 g

To an electic power Power Limit |75 ™| % [Class C removes)

1% Wavimu ie used)

7 Setting walie iz used) | 0.0000 o

System Voltage I'IDD 'I W Phase \wiring - 1P2w
|

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 50W, 75W, None, or Infinity. When

value. The limits are derived from to the  the active power of the EUT is less than

specified system voltage. the selected power, the limits are not
applied.

Select Whether to Apply the Limit for Air Conditioners Exceeding 600 W for JIS
Class A

Select whether to apply the limit for air conditioners
exceeding 600 W for JIS Class A

x|

r— Regulation

Fegulation Im - I Class &

IA vI Air conditioner that exceeds effective pawer BOMW

Evaluate Class

pajenjens ag 0} ejeq W.ojonep/eleq painses|y Buipeo pue BuiasLey

PLEEE = Elasslr
Power Flange for Class C | > 259/ his T an electric power
- & favimum is used:
Iapply lirnit walue of Class [ j

 Setting valueis used I 0.0000 W

Current at the fundamental frequency.
1] 00000 4 0.0001 4, 0,000 4

IW » | predtieas

To an electic power Power Limit | 75w *| [Class C removes]

| airnum i used,

£ Setting value is used, I 0.0000 i

Circuit power factor

System Yoltage I1 oo 'I Yy Phase Wiring :1P2w!
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3.5 Setting the Standard and Measurement Environment

Setting Class C

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

Fundamental current

The measured current at the fundamental
frequency is displayed for each input
element of the WT (e1, e2, and €3 denote
element 1, element 2, and element 3,

Measure the fundamental current and
power factor

Set the load of the EUT to the maximum
and click Pre-Meas. The fundamental
current and power factor are measured, and

respectively). You can also enter the value. the values are displayed (only when online).

standard and Measurement Environmental Setup x|
— Regulation
Regulation IEC -~
Evaluate Class IC j'
~ClassC Class
Power Range for Clazs C mj’ oo ol
- - - € 1 arimur isfused
||udgs with current wave pattern of 3rdéSth LI —_—
% Getting walle is used ILD‘-' 0000 W
Current gt the fundamehtal frequency.
o1l 0.529/p oo D000 4 oo DOO0 A pre
5 Mea
Circuit power Factar 0.793 s,
|
To an electic power Paower Lirnit | 50 = | ¢ [Clazs C removes)
& faimum is used.
€ Setting value i< used, | E0.0000 W
System Yoltage I‘IDD T 1y Phase whiting 1 1P2w!
L
ok I Cancel |
Power factor Set the supply voltage
The measured power Set the phase voltage or line voltage of the EUT. You can

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

e 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
limits of Class D
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

— Fegulatior

valuate Class

egulation IEC 'l
C vl

Class [

Power|Range for Class C© [<=25W ¥

Current at the fundamental frequency.
ot 0529 4 of 0000 4 o D000 5 pre-

s | kdea
Circuit|power factor 0733 3.

To an electric power

@ Magimum is used.

™~ Setting valus i used. I £0.0000 W

Spstem Yoltage Iwul 'I W Phaze

Select the supply voltage

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

Evaluating on the conditions of
harmonic order 3 and 5
Measure the fundamental current
Set the load of the EUT to the maximum and
click Pre-Meas. The fundamental current is
measured, and the value is displayed (only
when online). You can also enter the value.

Standard and Measurement Environmental Setup

— Regulation

Fiegulation IIEC 'I
I[; vl

Evaluate Class

Class C

Power Range for Class © [<=28W ¥

Current at the fundamental frequency.

il 0529 4 o 0000 4 o 0000 5 pre!

5 Mea
Circuit power factar 0.793 s

To an electic power

% i is used,

! Setting walue is used I £0.0000 w

Swyster Voltage I'IDD Y| v Phase

Select the supply voltage

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

3-8
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3.5 Setting the Standard and Measurement Environment

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 x|

— Regulation

Regulation IIE\'_ o
Evaluate Class I ]'

= Llase L Class D

Power Range forClass © | o= 299 @

|\udge with current wave pattern of SidiSth ;I

Current at the fundamental frequency,

To an electic pawer
€ Masimum is used

% Setting value is used 200.0000 W

ol 0523 4 A 0000, J 0000 5 e

5 Mes
0793 3.

CireLit power factor

Ta an electric power

& b s used,

€7 Setting value iz used. | £0.0000 W

Power Limit |50 'IW’ [Class C removes)

System Voltage |100 T|y Phase ‘Wiring - 1P2w

0K I Canicel |

Select the supply voltage

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

Select the lower power limit for
applying the limits

Select 50W, 75W, None, or Infinity. When
the active power of the EUT is less than
the selected power, the limits are not
applied.
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3.5 Setting the Standard and Measurement Environment

Explanation

To retrieve harmonic measurement data from the WT and measure/evaluate the data
according to the IEC or JIS 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 or JIS
standard (see section 1.3).

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 50W, 75W, None, or Infinity. When the active power of the EUT is less than
the selected power, the limits are not applied.

* Selecting Whether to Apply the Limit for Air Conditioners Exceeding 600 W
for JIS Class A
In JIS Class A, special limits are defined for air conditioners that exceed 600 W.
You can select whether to apply this limit.

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.

e 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.
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3.5 Setting the Standard and Measurement Environment

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 50W, 75W, None, or Infinity. 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 Measurement Time

Procedure

Explanation

1. From the Setting menu, choose Measurement Time Setup. The Measurement
Time Setup dialog box opens. You can also choose Measurement 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 I 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 St024 HOMO S in units of 1 s.

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

+ If the measurement time is setto 0 H 0 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 environment of the PC onto which this software was installed, an error
occurs if you specify a time longer than the memory area 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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3.7 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
e 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.
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3.7 Starting and Stopping Measurements (Retrieving Measured Data/Waveform Data)

Displayed Contents of the Acquisition (Measurement) Data Window

WT input element
The displayed input

elements vary depending

on the wiring system
configuration of the WT.

Measurement (acquisition) data number

One set of harmonic measurement data (handled as instantaneous values) consists of harmonic data
measured every 200 ms (10 cycles for 50 Hz and 12 cycles for 60 Hz). The software retrieves this data
and displays the data as measured data. This example indicates that 751 sets of data have been
retrieved and the first measured data is being displayed.

Meas Time
Indicates the time when the measured data was retrieved. This example
indicates the time (0.20 s) when the first measured data was retrieved.

Scroll bar

Drag the | (slider) or click £ *lto 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.

Sample Count : 1/ 751 MeazTime: 020s A I I j Down | Up |
I1 Element 1 [T Element 2 [T Element 2
Crder || Woltage | Current | Phase | || e T ' e T e |
1 100646 v ose0 A - 4087 Freq Fundamental frequency of the PLL source
2 0060 v 0001 A - 83634 50.023Hz
3 1383 W 0183 A 170,707 Power ——— Active power
4 0034 v 0001 A - 47468 52073 W o .
& 8281 vV 0059 A -173084 (W THD Harmonic distortion factor of voltage
& 0032 v 0000 A - 164645 4020 %
7 1322 0046 A 2586 V THDG ——— Total harmonic distortion factor of voltage group
g 0019 v 0000 A 118583 4023 % e .
9 0267 v OMEA - 34681 (W THDS Total harmonic distortion factor of voltage subgroup
10 0022 v 0000 A 17278 4021 %
1 1166 W 044 - 157684 A THD Harmonic distortion factor of current
12 0024 v 0000 A - 93363 38580 % o .
13 0.421 W 0013 A 855877 A THDG Total harmonic distortion factor of current group
14 0018 v 0001 A 77789 38594 %
15 0230V 0004 A 10019 A THDS Total harmonic distortion factor of current subgroup
16 0024 v 0000 A 127.943 38590 % o .
17 0455 v 0M3 A - 104366 P THD Harmonic distortion factor of power
18 0022 v 0001 A - 130938 0081 %
19 0365 W 0005 A 124721 HG Total harmonic current
20 0018 v 0000 A 31907 02007 & :
21 oz 0.009 4 76.700 POHC Sum of odd harmonic currents of order above and
22 0024 v 0000 A 123822 00173 & including 21
23 0181 v ooog A - 3332 POHG Max
3; 31031? § gggl 2 - 15245913958 00m74 A Sum of odd harmonic currents of order above and
o ey 0ot o 1540 including 21 (maximum value)
77 0165 v 0008 A 157578
28 0025 v 0001 A 52668 . . .
29 RERY 0003 & - 153161 For details on each item, see section 1.6.
0 0019 v 0001 A - 168572
a 0093 v 0005 A - 2050 0091 v 0005 A - 397 0093 v
a2 0020 v 0001 A - 111785 0020 v 000t A - 8357 0020 v
3 0066 v 0004 A £2.404 0070 v 0004 A 62362 0067 v
34 0024 v 0001 A 11136 0025 v 0ot A - 1014 0024 v
i 0079 v ooz A - 111518 0077 v 000z A - 114102 0079 v
6 0022 v 0001 A 112394 0022 v 0001 A 137891 0022 v
a7 0114 v 0004 A - 71564 0112 v 0004 A - 72054 NN
8 0023 v 0001 A - 151160 0024 v 0001 A - 133502 0024 v
0 0054 v 0003 A 118701 0055 v 0003 A 118698 0055 v
40 0025 v 0001 A - 20298 0026 v 0ao1 ¢
Indicates Online or Offline
For Help, press F1 I [ [WT3000 Measure Time : 00:0230 =2 Online Al

Preset measurement time

Model of WT Under Operation

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 (—4.087° in this example) is
the phase angle of the fundamental current with respect to the fundamental voltage.

Current value of each order (rms value)

Voltage value of each order (rms value)
Harmonic orders (orders 1 to 40)
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3.7 Starting and Stopping Measurements (Retrieving Measured Data/Waveform Data)

Error Messages during Measurement
The following error message may appear when measurement is executed in Harmonic
Measurement mode.

i: Could not get harmonics data continuous|y.

Pleaze check

‘ihether PLL source synchronization was achieved.

‘ihether there are other applicationz run.

‘ihether there are other applications run in backeround that could be stoped.

Continue with this measurement?

Mo |

This software retrieves large amount of measured data from the WT. The error message
may appear if the CPU on the PC is overloaded and cannot keep up with the data
transfer. Lighten the load placed on the CPU on the PC by checking the points listed
below.

» Do not operate or run other programs.

» Close memory-resident programs (turn them OFF).

» Disable the standby mode.

* Use the software on a PC that satisfies the system requirements given in section 1.2.

IM 761922-02E
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3.8 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 oflne |
Initialize Communicatiovn\glnterface. .

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

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

Offl‘ine

[ w3000 [Measure Time : 00:0230 52 Offline Al

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 or JIS 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 and 3.2.
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3.9 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 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 3

Load Measured Data. ..

Load Setup Information. .. k |

File Communications Setting ™M

Repeatability of Measured Data. .. ;

Print 3 b
Preview 3
Prink Setup...
) hase |
Bl 16118 Fieq

=2 =

Load Save Print

Load Setup Information. .. k
Load Measured Data. ..

2. Select a file name and click Open. The setup information of the selected file is

loaded.

Look, in: | {34 Data

e B k-

21|

B Setting#s.cfg
28] SettingC3_5.cfg

File: name: I

Open I

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

j Cancel |

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 H

armonic 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  Wiew Window  Help

Save 3

Repeatability of Measured Data...

Load Setup Information, ..

Print 3 b
Preview 3
Prink Setup...
hase
Bl 16118 Fieq

File Communications Setting ™M

=2 =

Load Save Print

Load Setup Information, ..

IM 761922-02E
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3.9 Loading Setup Information, Measured Data, and Waveform Data

Explanation

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

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 3.4).

« Standard and measurement environment settings (see section 3.5).
The measurement data retrieved from the WT or loaded from a file can be
evaluated using the loaded evaluation conditions.

» Measurement time (see section 3.6).

» 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

WT3000 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.

3-18
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3

©

Loading Setup Information, Measured Data, and Waveform Data

Eile  Communications  Setting  Measure Wiew Window Help

=  H . & . Lo = B 3 ?
Load Save Print View Mode  Setup Start Stop: Help
=lofx|
Sample Gourt 1/ 751 MeasTime: 020s A ﬁ d Down Up
1T Element 1 1T Element 2 1T Element 3
Orderl Woltage I Current | Phase | II Woltage I Current | Phase | II Woltage I Current | Phase |
1 100,646 W U520 A - augy Freq 100,624 W [EEE - 4auM Freq 100617 W uodg A nooo Freq
2 0060 W 0001 A - 83634 B0.023Hz 0053 0001 A - 85536 B0.023Hz 0060 W 0000 A 0000 B0.023Hz
3 1353 0183 A 170707 Paower 12y 0182 A 170722 Paower 1344 0000 A 0000 Paower
4 0034 v 0001 A - 47468 52273 W 0034 v 0001 A - 4657 52,000 ¥ 0034 v 0000 A 0000 0.000
] 3281 W 0053 & - 173064 W THD 327 W 0053 & - 173303 W THD 3272 0000 A 0000 W THD
& 0oz 0000 A - 164.645 4020 % 0oz v 0000 A - 139.208 4020 % 0033 v 0000 A 0000 4020 %
7 1322 0046 A 2506 V THDG 1321 W 0046 A 2511 V THDG 1333V 0000 A 0000 V THDG
& 0ma 0000 & 1185683 4023 % 0ma 0000 & 104008 4022 % 0ma 0000 A 0000 4022 %
a 0257 v 001e A - 469 WV THDS 0262 001e A - 34183 W THDS 0257 v 0000 A 0000 W THDS
10 0022 v 0000 A 1727 A021 % 0022 v 0000 A G802 A020 % 0022 v 0000 A 0000 A020 %
1 1166 W 0014 A& - 167.fig4 A THD 1174 0014 A& - 168086 A THD 1174 0000 A 0000 A THD
12 0024 v 0000 A - 98369 30509 % 0025 v 0000 A - 112969 0503 % 0025 v 0000 A 0000 0000 %
13 0421 v 0013 A 8a877 A THDG 0436 W 0013 A 85,864 A THDG 0429 0000 A 0000 A THDG
14 0o v 0001 A 27784 38504 % 0ma 0001 A 04298 3R56E % 0ma 0000 A 0000 0000 %
15 0230 0004 A 100149 A THDS 22V 0004 A 9857 A THDS 22V 0000 A 0000 A THDS
16 0024 v 0000 A 127948 38500 % 0024 v 0000 A 33746 38004 % 0024 v 0000 A 0000 0000 %
17 0455 ' 0013 A - 104.366 P THD 0457 0013 A - 104679 P THD 0457 0000 A 0000 P THD
18 o022 0001 A - 130936 0081 % o022 v 0001 A - 120631 0088 % 0023 v 0000 A 0000 0000 %
19 036a v 0005 A 124721 HC 0367 v 0005 A 126288 HC 0369 v 0000 A 0000 THG
20 0og v 0000 A 31807 02007 A 0ma 0001 A 20633 01997 A 0ma 0000 A 0000 00000 A
21 011z 0009 A 76700 POHGC 011y 0009 A 76.245 POHGC 0113y 0000 A 0000 POHGC
2z 0024 v 0000 A 123822 00173 A 0024 v 0000 A 100721 00173 A 0024 v 0000 A 0000 00000 A
23 0181 W 0008 A - 333z POHC Max 0178 W 0008 A - 3411 POHC Max 0177 W 0000 A 0000 POHC Max
24 0021 v 0001 A - 125198 0074 A 0021 v 0001 A - 128556 0074 A 0021 v 0000 A 0000 00000 A
25 0137w 0004 A - 54886 0138w 0004 A - 56754 013w 0000 A 0000
26 0ma 0001 A 11743 0ma 0001 A - 1764 0020 W 0000 A 0000
27 0185 v 0008 A 157578 0176 W 0008 A 157182 0183 0000 A 0000
28 002s v 0001 A 58668 0025 v 0001 A 58911 0026 v 0000 A 0000
29 0132 v 0003 A - 163161 0134 W 0003 A - 163379 0132 v 0000 A 0000
an 0may 0001 A - 168572 0may 0001 A - 166431 0020 0000 A 0000
il | 0093y 0005 A - 295 0091 v 0005 A - 3me 0093y 0000 A 0000
32 0020 0001 A -111.765 0020 v 0001 A - 83579 0020 W 0000 A 0000
x| 0088 ' 0004 A 66.404 007y 0004 A 668,362 0087 0000 A 0000
4 0024 v 0001 A 11136 002s v 0001 A - 4 0024 v 0000 A 0000
35 007 0003 A - 111618 0077 v 0003 A - 114102 007 0000 A 0000
36 0022 0001 A 112294 o022 0001 A 137891 o022 0000 A 0000
37 0114w 0004 A - 71564 0112w 0004 A - J28nd 0113w 0000 A 0000
38 0023 W 0001 A - 161.160 0024 0001 A - 133602 0024 0000 A 0000
a9 0054 v 0003 A 18701 0055 v 0003 A 119638 0055 v 0000 A 0000
a0 0025 v 0001 A - 20296 0026 W 0001 A - 22584 0025 v 0,000 A 0000

Left side of the acquisition
data window

Of the elements displayed here:
Measured Data .bt1

Waveform data .bw1

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 761922-02E

pajenjens ag 0} ejeq W.ojonep/eleq painses|y Buipeo pue BuiasLey




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 WT3000 is set to single-phase two-wire (1P2W
) 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
- m‘ @ Lo s B & ?
Elaansric View Mode  Setup Start Stop Help

Elementa

Harmonic Current Measure Yalus List

n Grapl

Element2: g

Harmonic Current Fluctuation Graph

Wave Graph

Voltage, Current, and Electric Power Fluctuation Graph
Hatmonic Yoltage Bar Graph

Harmonic Yaltage Measure Value List

Hatmonic Phase Andgle Bar Graph

Harmonic Phase Angle Measure Value List

Time: Analysis Graph of Relaxation Condition

Harmonic Current Bar Graph

Harmonic Current Measure Value List

Hatmonic Current Fluctuation Graph

Wave Graph

Yoltage, Current, and Electric Power Fluckuation Graph
Harmonic Yoltage Bar Graph

Hatmonic Yoltags Measure Yalus List

Harmonic Phase Angle Bar Graph

Hatmonic Phase Angle Measre Valus List

Time: Analysis Graph of Relaxation Condition

3
3
3
3
3
b Element3
3
3
3
3
3

w Toolhar
w 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) I = |Ij ll
| Evaluation result digplay time zone For 0,00 gecond to 150.00 seconds | et 1
1] [seconds] 300 Standard  JEC
| 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]

DmoDno

DmoDo

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 761922-02E
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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 _| (slider) or click «I *| 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

rTTTE— ] SSE] being evaluated.
/

|UEvaIuat|on regult display time zone Esoécouﬁa ]second to 150.00 seconds o _l_/ ;Ea:dean:d IF:IC P | — Appllcable Standard
| Oase & — | This software can make evaluations
1 o || dudarent PASS —— \ according to the IEC or JIS standard.
Frequency 50.016Hz =\
Resultffor 2.5 min] For 0.00 second to[lESCDa?]UdSs]Bconds isanalpzed  Cursor position 0,32 seconds Class
i § 0 5 - 4 = e Indicates the class of equipment as
| S — specified by the applicable standard.
R
| Judgment
E 30 —Cursor If evaluation of all the dgta ppints
. Click a point within the evaluation graph to move over the measurement tlmg 's blue,
75 " ) 150 bright green, green, turquoise, or
1 the cursor to the data position (time). ' aqua as described on the next page,
B PASS is indicated. If the evaluation
E ig of any data point is yellow, orange,
R pink, or red, FAIL is indicated.
l Fundamental frequency of the PLL

source (average)

Displays the average fundamental
frequency of the PLL source of the
measured data.

Evaluation graph

Of the measured data, the evaluation results over the time span of 150 s (2.5
minutes) 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.

Evaluation Colors
The table below describes what the colors in the evaluation graph indicate. Condition
1, Condition 2, 200% short-term relaxation, and POHC relaxation conditions that
appear in the table are defined below.

e Condition 1
The maximum harmonic current over the measurement time is within 1.5 times the
specified limit. Evaluation is made on each order.

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

e Condition 2
The mean harmonic current over the measurement time is within the specified limit.
Evaluation is made on each order.

e 200% Short-Term Relaxation Conditions

If all of the following conditions are met, up to 200% of the specified limits is permitted.

+ The EUT belongs to Class A for harmonics.

» The excursion beyond 150 % of the applicable limits lasts less than 10 % of the
test observation period or in total 10 min (within the test observation period),
whichever is smaller.

+ The average value of the harmonic current, taken over the entire test
observation period, is less than 90 % of the applicable limits.

e POHC 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 Biue

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.

*  POHC Relaxation Condition is met.

[ ] vellow

« Condition 1 is met.

» Condition 2 is not met.

+ POHC Relaxation Condition is not met.

M Green

« Condition 1 is not met.

» Condition 2 is met.

* The 200% short-term relaxation conditions are met.

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

M Pink

» Condition 1 is not met.

» Condition 2 is not met.

» POHC Relaxation Condition is met.

M Red

None of the Condition 1, Condition 2, 200% short-term relaxation, or POHC relaxation
conditions 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 the Condition 1, Condition 2, 200% short-term relaxation, or POHC relaxation
conditions 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 or set to Infinity.

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,
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 761922-02E
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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. On the 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)

4-4 IM 761922-02E



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 WT3000 is set to single-phase two-wire
(1P2W) 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.

wigw MWindow Help wre  View Window Help
b =
Ovall Eva\u\un rh | J".‘_uz 7 . ! & ?
rrent Bar Graph L= ' View Mode  Setup Start  Stop Help
Harmonic Current Measure Yalue List 3 Awerage Yalue »
) Orverall Evalustion Graph
Harmonic Current Fluctuation Graph 3 = - - =
Harmonic Current Bar Graph Maximum 3
Wave Graph 3 Element2 2
) Harmenic Current Measure Yalue List Awerage Value »
Yoltage, Current, and Electric Power Fluctuation Graph  » Elementa
o A — ' Harmanic Current Fluctuation Graph 15t M
Harmumc vultage Mar rapv —— ' Wave Graph Elementz
ERITEE VG M EEHITE VG U Yoltage, Current, and Electric Power Fluctuation Graph Flements
Harmonic Phase Angle Bar Graph 3
Harmonic Yoltage Bar Graph
Harmonic Phase Angle Measure Yalue List 3
Harmanic Yoltage Measure Value List
Time Analysis Graph of Relaxation Condition 3
Harmonic Phase Angle Bar Graph
w Toolbar Harmonic Phase Anale Measure Yalue List
W Stabus Bar Time Analysis Graph of Relaxation Condition

0.100004 ;
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0.010004 ;

0.001004 1
[Order]

Standard IEC Class A Range  300W/104 Judgment PASS
Woltage(ms]  100.73% Current{rms] 055774 Power P B2273W  Power S 52,4094,
Frequency  S0.023Hz PR 0.9574 THC 0200734  POHC 0017344
W THD 40200%  ATHD 3859% PTHD 008%  POHC Limt 0.25137 &
W THDG 40228% W THDS 402%  ATHDG 3059%  ATHDS 3059 %
Sigma'w 522730  SetP e SetFundl e SEkFF

I Limit Value | Percentage Yais [LOG ~[[M0 =
MeasTime . 0.20s KN | 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

Ye-awis |LOG x| |1.0 =

Select LIN (linear) or LOG (logarithmic).

s |
Cloze

¢ Selecting the Magnification

Note

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 3.5) taken to be 100%.

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.

The Percentage Display check box becomes selectable under given conditions. The

are used to evaluate the limits.

Percentage Display check box becomes selectable when the EUT is of Class C, and ratios

Displaying the Limits

10,0000,

1.000004,

Displays the limits using yellow bars

-
u
]
0.100004, !
H
u
] 1
0.010004 ! !
H H
u [ ]
] 1
0.001004, 1I I
[Order]
Standard IEC Class A Range 000 A1 0, Judgment PASE
Voltage(rms]  100.73% Current{rms] 05677 A Power P 2273w PowerS B2 4094,
Frequency  B0.023Hz PF 0.9974 THC 0.200734  POHC 001734 &
W THD 40200%  ATHD 3859% PTHD 008%  POHCLimit 0.25137 &
Y THDG 40228% VW THDS 402% ATHDG 3859%  ATHDS 3859 %
Sigma'wf  B22730W  SetP e SetFundl s SEilflF
IV i I” Fercentage -axis ILDG v“ =10 vl

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

4-6
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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.

=101

t Bar GraphtElement1?

0100004,

|
i
i
|
0010004 |

0.001004, 1

10 20 an 40
[Order]
Standard IEC Class A Range  300W/104 Judgment PASS
Woltage(ms]  100.73% Current{rms] 055774 Power P B2273W  Power S 52,4094,
Frequency  S0.023Hz PR 0.9574 THC 0200734  POHC 0017344
W THD A0200%  ATHD 389%  PTHD 008%  POHC Limt  0.25137 A
W THDG A40228% W THDS A02%  ATHDG 3|09%  ATHDS 3089%
Sigma ' B22730% SetP e SetFundl - SetPF e
I Cimif Value I” Percentage Y-axis ILDG ~[[-1a =~
MeasTime: 0.20s 1 | Close
L 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.

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

: Overall Evaluation Graph v BE & ?
Harmanic Current Bar Graph View Mode  Setup Stark Stap Help

Harmanic Current Measure Yalue List

Harmanic Current Fluctuation Graph
Wave Graph

d Electric Power Fluctuation Graph
Graph

Maximum 3
Average Walue »

Harmanic Yolkage Measure Yalue List
Harmanic Phase Angle Bar Graph

Harmanic Phase Anale Measure Yalue Lisk
Time Analysis Graph of Relaxation Condition

Elementz

Element3

vy v v vBldv v v v~

v Toolbar
v Status Bar

Cwerall Evaluation Graph

Harmonic Current Bar Graph

Harmonic Current Measure Yalue List

Harmonic Current Fluctuation Graph

‘Wave Graph

Waltage, Currsnt, and Electric Pawer Fluctuation Graph
e Bar Graph

Harmonic Yolkage Measure Yalue Lisk

Harmonic Phase &ngle Bar Graph

Harmonic Phase Angle Measure Value List

Time Analysis Graph of Relaxzation Condition

Maximum 3
Average Value ¥

Element2 !

Elsments

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.

IM 761922-02E
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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 3.5 “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
nztant Bar Graphi(Elementl) 1 o ] |

0.10000.2

[ ]
1
0.01000.2 !
] E
[ ] [ ]
i i
LR 1 10 20 30 40
[Order]
Standard IEC Clazs A Range 3000108 Judgment PASS
Yoltage(rms] 100,73V Cuirent(rms] 05577 & Power P B2273WwW  PowerS 524094
Frequency  B0.023Hz PF 0.9374 THC 0.200734  POHC 0.01734 &
Y THD 40200%  ATHD 3889% PTHD 0.08%  POHCLimit 0.25137 &
Y THDG 40228% WV THDS 402% ATHDG 3853%  ATHDS 3859 %
Sigma ' 522730 SetP e SetFundl e SehlFF
[~ | Rercentage epis ILDG ,“ 10 vl
MeasTime: 0.20s 4 | | _>| Close

Select the Y-axis scale
Scroll bar (not displayed for maximum and average.)

Drag the _| (slider) or click 1] »]to 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 (0.2 s) when the first measured data was retrieved.

¢ 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.
* Range
Measurement range selected in the WT configuration (see chapter 8).
¢ Judgment
If evaluation of all the data points over the measurement time is blue, bright green, 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

* Voltage e Current * Active power < Apparent power
(rms value) (rms value)
40 40 40 40 2 40 2
Y uky? Y I(ky? Y PK) ( Y P + ( Y Q(k)
k=1 k=1 k=1 k=1 k=1
U(k): rms voltage of each order

): rms current of each order
P(k): active power of each order
Q(k): reactive power of each order
k:  harmonic order

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.

» Inthe 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.

PF

Active power
bl bbbt
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).

* THC *VTHD * ATHD . PTHD
40 40 40
Y ik \/ Y uge? \/ 12 Z P()
k=2 k=2 x 1
—U(1) x 100 |(1) —_—x 100 P(1) 00

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

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

P(k): active power of each order, P(1): active power of the fundamental signal
k:  harmonic order

* VTHDG * VTHDS
40 40
L gl L Usgll?
_— %100 _— %100
Ug) Usg(l)

Ug(k): Rms value of the harmonic group of each order
Usg(k): Rms value of the harmonic subgroup of each order
: harmonic order

* ATHDG * ATHDS
40 40
TS \/ O
T T

Ig(k): Rms value of the harmonic group of each order
Isg(k): Rms value of the harmonic subgroup of each order
k: harmonic order
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4.2 Displaying the Bar Graph of Harmonic Current/Voltage

POHC

Displayed on Instant Bar Graph (or list).
39

Y 1wy

k=21,23
I(k): rms current of odd harmonics above and including order 21

k: harmonic order, odd value above and including 21

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 below, the relaxation condition (see page 4-3) is applied.

POHC Limit

I.(k): Limits of even harmonics above and including 21 as specified by the applicable
standard
k: harmonic order, odd value above and including 21

Sigma W
The computing equation of the active power of all phases, Sigma W, varies depending on the
wiring system.

WT3000

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+VA3) xv/3/2

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

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

*

Note

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.

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 3.5).

Note

Set P, Set Fund |, and Set PF

For Set P, the power value (see section 3.5) 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 3.5)
specified in advance are displayed respectively when making Class C evaluations.

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.

4-10
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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 3.5) 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.
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 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 761922-02E
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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.

¢ 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 3.5) 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.

B Green (applies only to maximum bar graph and Instantaneous bar graph)
When the same conditions of 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.)

LI 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 or set to Infinity.

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 WT3000 is set to single-phase two-wire
(1P2W) 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

i Overal Evaluation Graph

I Harmonic Current Bar Graph
Hal Fred List
Harmanic Current Fluckuation Graph
‘Wave Graph

Harmanic Yoltage Bar Graph

Harmonic Yaoltage Measure Valug List
Harmonic Phase &ngle Bar Graph

Harmanic Phase Angle Measure Value List
Time Analysis Graph of Relaxation Condition

woltage, Current, and Electric Power Fluctuation Graph

sure Wiew Window Help

E o

Starb  Stop

A =
view

Mode  Setup

?

Help

Macimurm 3
Average Walue »

EEETIET MY
Element2

Element3

Overall Evaluation Graph
Harmonic Current Bar Grapt
Harm: Irren List
Harmonic Current Fluctuation Graph
‘Wave Graph

Yoltage, Current, and Electric Power Fluctuation Graph
Harmonic voltage Bar Graph

Harmonic voltage Measure Yalue List

Harmonic Phase Angle Bar Graph

ryrvyrvvvv-Blv~

v Taolbar
v Status Bar

Harmonic Phass Andle Meastrs Valus List
Time Analysis Graph of Relaxation Condition

Mazimurm 3
Average Valus ¥

Element2

Element3

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

Harm e ListiElement]} i =] |

Oider | Measwe[A] | Limit[A] | Margin [ %] [ S Element 1

1 052028

5 1 B2000 393 Standard IEC

3 018308 345000 947 B A

4 064500 333 Judgment PASS

5 005335 1.71000 %5

5 0.45000 999 Range SO0V

7 0.04593 115500 %50 Frequency 50023 Hz

8 0:34500 99.9 Yaltagefms) 10073 v

9 0.0155% 060000 973

10 0.27600 aqq Current{rms] 05577 A&

11 noteig 049500 371 Power P 52973 vy

12 0.23000 998

13 0.01234 031500 355 e ) O

14 019714 37 PR 0.9974

15 0.22500 98.4 W THD 402 %

16 017250 335

17 0.01303 019853 334 YRS 402z

18 015333 996 Y THOG 402 3

13 017763 37.4 .

;0 013800 337 ATHD B8 %

21 0.00892 016071 945 ATHDS 3|8z

2 012545 335 & THDG /E %

7 000815 014674 314 :

2 011500 995 P U wEs &

25 013500 37.2 THE 020073

% 010615 394

27 0.00784 012500 937 POHC BHIEES) &)

% 009857 3.4 POHCLimit 025137 4

23 011638 a7z Sigma 522730 W

a0 0.05200 992 P

El 010807 %56

2 008625 393 Set Fund |

S 010227 %5 et PR

M 008118 330

x 009643 372 |

® 007667 %9

7 009122 %56

] 007263 EEE] LI = Percentage Display
MeasTime: 0.20s 4 | ose
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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 3.5) 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.

B [ |
Order [ Measwe[A] [ Limit[A] [Magin[%] | ] [ Element i
1 052028
2 1.62000 EEE] Standard IEE
3 n1E308 245000 247 Class A
4 0.64500 999 Judgment PASS
5 005935 1. 71000 5
G 0.45000 999 AL ALY
7 0.04533 1.15500 96.0 Frequency 50023 Hz
8 0.34500 999 Yolkage(ms) 100.73 v
a 0.01536 0.60000 973
10 0.27600 999 Current(rms] 0.B577 &
11 0.01416 0.49500 7.1 Power P 52273 w
12 023000 298
13 0.01294 031500 %53 RazErd A W
14 013714 397 PF 0.9974
15 0.22500 98.4 W THD 402 %
16 017250 298
17 0.m303 019853 334 Bl 402 %
18 015333 996 ¥ THDG 402
19 017763 974 .
20 013800 297 A THD B %
21 0.00832 016071 45 ATHDS 8B9 %
22 012545 995 & THDG |ET %
23 0.00815 014574 94.4 ’
24 011500 335 [PUAD g
25 013500 7.2 THC 020073 4
% 010615 334
27 0.00784 012500 937 POHC QEE &
S8 009857 204 POHC Limt 025137 4
29 0116838 972 Sigma W 522730 w
0 0.09200 992 TP e
31 010887 BE
32 0.08625 993 Set Fund |
33 010227 965 SetFF
34 0.08118 330
35 0.09543 972 L
36 007667 %89
a7 009122 956
8 0.07263 983 LI I~ Fercentage Display
MeasTime: 0,20 4 | -
[
I
Scroll bar

Drag the _| (slider) or click #] *|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

View Window Help

Cverall Evaluation Graph
Harmonic Current Bar Graph
Harmonic Current Measure Value

Harmonic Current Fluctuation Graph

Wave Graph

Yoltage, Current, and Electric Power Fluckuation Graph

Harmonic Yolkage Bar Graph

Harmonic Phase Angle Bar Graph

Harmonic Phase Angle Measure Walue List
Time Analysis Graph of Relaxation Condition

Harme Walue List

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

oy
Yiew Mode  Setup
Overall Evaluation Graph
Haimanic Current Bar Graph
Harmonic Current Measure Yalue Lisk

BE o

Stark Stop

s

Help

List ’
3

r

Harmonic Current Fluctuation Graph 3

wave Graph »

Maximum 3 ’
3

»

r

3

Average Value b

Inst ue ¥ m
Element2

Harrnoi

Harmonic Phase Angle Bar Graph

v Toolbar
w Status Bar

Element3 Harmonic Phase Angle Measure Value List

Time Analysis Graph of Relaxation Condition »
Elements

Element2 !

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 761922-02E
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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 3.5 “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.

_lolx

Order | Messure[A] [ Limit[4] [Margin{%] | <1 [ Elerment 1

1 052028

2 1.62000 933 Standard IEC

3 018308 3.45000 w7 Class A

4 164500 939 Judgment PASS

5 0.05335 1.71000 95

6 0.45000 999 s LI

7 0.04533 1.16600 960 Frequency 50.023 Hz

8 0.34500 933 Voltags{ims) 100.73

g 0.015% 0,60000 7.3

10 0.27600 939 Current{rms] 0.5577 A

1 001416 0.43500 7.1 Power P 52273 w

12 0.23000 298

13 fmzas 031500 %3 REzERS B B

14 019714 997 ad 0.3374

15 0.22500 8.4 V¥ THD 402 %

16 017250 298

17 00303 015853 934 VDS 402 %

18 0.15333 996 V¥ THDG 402 %

13 017763 a7 4 .

a0 013800 97 A THD S

21 0.00892 016071 945 ATHDS 853 %

22 0.12545 936 ATHDG 3859 =

2 000815 014674 94.4 :

2 011500 5 PG g

25 0113600 72 THC 020073 4

] 110615 994

27 0.00784 0.12500 a7 POHC WO &

54 109357 a4 POHCLimt 025137 4

2 011638 7.2 S 522730 W

Ell 0.09200 992 e

31 010887 96 =

32 0.08625 993 SetFund |

2] 010227 965 SetFF

34 0.08118 a0

ki 1.03643 7.2 |

E 0.07667 8.9

7 0.09122 956

38 0.07263 383 (= I~ | Percentage Display
MeasTime: 0.20s 1 |

ScroIII bar (not displayed for maximum and average.)

Drag the | | (slider) or click 1| »|to 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 (0.20 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.

+ If the 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

— x 100
Limit

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.

¢ [tems 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.
Items 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.

¢ Items 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.
Items 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.

¢ [tems 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.

IM 761922-02E

eleq wiodARA\/Bled PaJnseay\ pue s}nsay uolenjeay ay) buikeidsig H



4.3 Displaying the List of Harmonic Current/Voltage

+ 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 3.5) 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 Green (applies only to maximum list and Instantaneous list)
When the same conditions of green on page 4-3 applies.

M Red

Limit exceeded.

M Bilack
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.

] 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 or set to Infinity.

* 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).

4-18
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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 WT3000 is set to single-phase two-
wire (1P2W) 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

t Owverall Evaluation Graph

| Harmonic Current Bar Graph
Harmonic Current Measure Yalue List
Harmanic Current Flucku; Graph
‘Wave Graph
Yoltage, Current, and Electric Power Fluctuation Graph
Harmanic Yoltage Bar Graph

Harmanic Voltage Measure Yalue List

Harmonic Phase Angle Bar Graph

Harmanic Phase Angle Measure Yalue List

Time Analysis Graph of Relaxation Condition

ure  View ‘Window Help

Lo = B © ?
Wiew Mode  Setup Start Stop. Help

Crverall Evaluation Graph

Harmanic Current Bar Graph
Harmonic Current Measure Yalue List
Harmonic Current Fluctu raph
Wave Graph

Volkage, Current, and Electric Power Fluctuation Graph
Harmonic Yoltage Bar Graph

Harmanic Yoltage Measure Value List

Harmonic Phase Angle Bar Graph

Elementz. !

- BTN
Elementz:

Elements

LR R - B

v Toolbar
w Status Bar

Harmonic Phase Angle Measure Yalue List
Time Analysis Graph of Relaxation Condition

Display Example: Harmonic Current Fluctuation Graph (Element 1)

#1 Harmonic Current Fluctuation Graph{Element1)

5.0004
27504 --------I

=]

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 2
ENNE ) NN Y N Y AN ) I ) EEI|
‘Y-awis |LIN 'I I"‘I.U 'I ™ Percentage Disglay Clase |

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.

Order selection box

IM 761922-02E
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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) or LOG (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 3.5) 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 L (slider) or click %] *|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 #I *]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 761922-02E
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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.

¢ 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, Il 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 WT3000 is set to single-phase two-
wire (1P2W) and one input element is used.

The waveform data retrieved immediately before the measurement was stopped in
Harmonic Measurement Mode (see section 3.4) 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 choose View >
Wave Graph > Element1 from the toolbar.

View Window Help ure View Mindow Help
Overall Evaluation Graph i J{J; L7 a [>] 7
Harmanic Current Bar Graph Yiew Mode  Setup Starh Stop: Help

Harmonic Current Measure Value List
Crverall Evaluation Graph

Harmonic Current Bar Graph
BN ok Curent Hoasure koo Lt
Elemnentz

H: jic Current Fluckuation Graph

Harmonic Current Fluctuation Graph
]

Yoltage, Current, and Electric Power Fluckuation Graph

Harmonic Yoltage Bar Graph

Harmonic ¥oltage Measure Yalue List

Harmonic Phase Angle Bar Graph

Harmonic Phase &ngle Measure Yalue List

Time Analysis Graph of Relaxation Condition

Element3

EETENY

r
2
3
3
>
valtage, Current, and Electric Power Fluctuation Graph  »  Elementz
r
2
3
3
2

Harmonic Yoltage Bar Graph Elements

Harmanic Voltage Measure Yalue List
Harmenic Phase Angle Bar Graph

v Toolbar
w Status Bar

Harmanic Phase Angle Measure Value List
Time Analysis Graph of Relazation Condition

Display Example: Wave Graph (Element 1)

2 Waveform Graph(Element1) =10] x|
Current Sodeg “oltage
254 ‘ leg 150.0%
008 0.0
258 - 150.0%

-t
Element 1 Frequency B0.021 Hz v ve
Range 150042 54 Current Peak(+] 1.0681 A V¥ Curment wave
Class A Current Peakl-] -0.81744 Y-amis Iq 0 -
Waoltage Peak[+] 135.03W
WVollage Peak(:] S5V 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

v Cunent wave
-axis I"1.El 'l
Close |
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4.5 Displaying the Voltage/Current Waveforms

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.
-axiz |*1.0 =~

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 S%?jdeg “Woltage
=
258 d 150,00

0.04 3 0.0%

Ea : ' | 1500

I / | o ERGY L-

Slider Phase angle Cursor

Explanation

The waveform data retrieved immediately before the measurement was stopped in Harmonic
Measurement Mode (see section 3.4) 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

 w 1 Graph {EIEen'uEenﬂ]'_ P ]

“Woltage
150.0%

Current
254

Voltage waveform

Current waveform

=B l - 150.0v

Element 1 Frequency B0.021 Hz
Range 1500 /2 B Current Peak[+ 1.0681 A ¥ Curent wave
Clazs b Current Peak|-] -0.8174 4 Yoawiz [0 -
Woltage Peak[+] 135.03% =
Woltage Peakl-] - N1LB3Y Cloze
Slider Phase angle Cursor 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 761922-02E
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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 WT3000 is set to single-phase two-

wire (1P2W) 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 > Elementi

from the toolbar.

Yigw ‘Window Help

re Wiew Window Help

+ Gverall Evaluation Graph

Harmenic Current Bar Graph
Harmonic Current Measure Yalue Lisk
Harmonic Current Fluctuation Graph

Wave Graph
woltage, Current, and Electric Powet Fluctuation Graph

Harmonic Yoltage Bar Graph Elementz
Harmanic Wolkage Measure Yalue List Elementa:

Harmanic Phase Angle Bar Graph
Harmanic Phase Angls Measure Yalue List
Time Analysis Graph of Relaxation Condition

v Toolbar
v Status Bar

T

Wiew Mode  Setup
Overall Evaluation Graph
Harmonic Current Bar Graph
Harmonic Current Measure Value List
Harmonic Current Fluctuation Graph

%

Help

B o

Stark Stap

uctusion Grash_+| e

Elementz:

Harmonic ¥oltage Measure Yalue List Elementa
Harmonic Phase &ngle Bar Graph
Harmonic Phase Angle Measure Value List

Time Analysis Graph of Relaxation Condition

3
3
3
3
3
3
3
3
3
3
3

Display Example: Voltage, Current, and Electric Power Fluctuation Graph

(Element 1)

# Voltage, Current and Electric Power Fluctuation Graph{Elementl)

250004
150,00

1.8750A

=101 x|

3T5.0W

112500 st
125004
Pk 187.5%
0.52504
37500 saau
0.00004
00w
000 g 00 10.00 20.00 30.00 40.00 50.00
[==cands]
i
¥ Current(ms) ¥ Yoltage(mns] ¥ Power P hptis ||_|N vl ENE: Cloze |

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.

¥ Valtage(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) or LOG (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.

-- I b
-- I b

250004
150,00

157504 -
» -
1.2500A

. - .

052504 ----I
. ---I
0.00004

000 g 00 10.00 20.00 30.00 40.00 50.00

23.8W

o.0w

[
Scroll bar

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

IM 761922-02E
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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

4 Voltage, Current and Electric Power Fluctuation Graph(Element]} =100 %

250004

150,00 EREILTT

1.8750A

112.50% e

1.2500A

15,00 187.5W

0.5250A

37.50W EEE

0.0000A

000 g 00 10.00 20.00 30.00 40.00 50.00

[2=cands]

|

¥ Current(ms)

¥ Yoltage(mns] ¥ Power P '-[Y-axis ||_|N j |*1_U j Cloze ' |

Select the Y-axis scale

Scroll bar

Drag the_| (slider) or clicls] | to 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
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.
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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 biue: 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 761922-02E
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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 WT3000 is set to single-phase two-
wire (1P2W) 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.

View Window Help e View Window Help
: overall Evaluation Graph o = R [} 7
Harmonic Current Bar Graph Wiew Mode  Setup Start Stop Help

Harmonic Current Measure Yalue Lisk .
Owerall Evaluation Graph »
Harmonic Current Fluctuation Graph N
Harmonic Current Bar Graph 3
i@ H Current M Value List v
larmanic Current Measure Yalue Lis
woltage, Current, and Electric Power Fluctuation Graph
5 Harmonic Current Fluckuation Graph 4
Harmonic Yoltage Bar Graph
i Ic Voltage M Value List Wave Graph r
armonic Yoltage Measure Value List
E2 Y Yoltage, Current, and Electric Power Fluctuation Graph #
Harmonic Phase Angle Bar Graph .
Harmonic Yolkage Bar Graph »
Haimonic Phase Angle Measure Yalue List Element2 i .
Harmonic Volkage Measure Yalue List 3
Time Analysis Graph of Relaxation Condition Elementa 2 2
i e g Do G T
v Toolbar Harmonic Phase Angle Measure Yalue List 4 Element2
v Status Bar Time Analysis Graph of Relaxation Condition > Elements

Display Example: Harmonic Phase Angle Value Bar Graph (Element 1)

180.0deg

120.0deg I
E0.0deg I
0.0deg I

-E0.0deg I
-120.0deg I

180.0deg 10 20 30 40
[Order]

Standard IEC Clazs A Fange  150W/2 54
Voltage(rms]  100.73% Current{rms] 05677 A Power P 2273w PowerS B2 4094,
Frequency  B0.023Hz PF 0.9974 THC 0.20073 & POHC 001734 &
W THD 40200%  ATHD 3859% PTHD 008%  POHCLimit 0.25137 &
Y THDG 40228% VW THDS 402% ATHDG 3859%  ATHDS 3859 %
Sigma'wf  104.273W  SetP e SetFundl s SEilflF
MeasTime: 0.20 = _>| Claze |

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.

_>| Close | ‘

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.

MeasTime: 0.20 5
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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
[ Har monic Phase Anele Value Bar Graph(Element]) s 9

180.0deg

120.0deg

E0.0deg

-60.0deg

-120.0deg

-180.0deg

Standard IEC Clazs A Fange  150W/2 54

Voltage(rms]  100.73% Current{rms] 05677 A Power P 2273w PowerS B2 4094,
Frequency  B0.023Hz PF 0.9974 THC 0.20073 & POHC 001734 &
W THD 40200%  ATHD 3859% PTHD 008%  POHCLimit 0.25137 &
Y THDG 40228% VW THDS 402% ATHDG 3859%  ATHDS 3859 %
Sigma 104.273%W  SetP e SetFund| s SetPF e

MeasTime: 0.20 5

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.

Meas Time
Indicates the time when the measured data was retrieved. This example
indicates the time (0.2 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 WT3000 is set to single-phase two-
wire (1P2W) 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 Overall Evaluation Graph

! Harmenic Current Bar Graph
Harmonic Current Measure Yalue List
Harmonic Current Fluctuation Graph
‘Wave Graph

Waltage, Currsnt, and Electtic Pawer Fluctuation Graph
Harmonic Woltage Bar Graph

Harmonic Yolkage Measure Yalue Lisk
Harmonic Phase Angle Bar Graph
Harmonic Phase Angle Measure Value List

Time Analysis Graph of Relaxzation Condition

v Toolbar

Element2 !

Elements

sure View Window Help

L B &
Yiew Mode  Setup Stert Stop

Owverall Evaluation Graph

Harmanic Current Bar Graph

Harmanic Current Measure Yalue Lisk

Harmonic Current Fluckuation Graph

Wave Graph

Waltage, Current, and Electric Power Fluctuation Graph
Harmanic Yolkage Bar Graph

Harmanic Yolkage Measure Yalue List

Hi i Angle

Time Analysis Graph of Relaxation Condition

v Skatus Bar

Harmonic = 5 =t (Elementl) =10 x|
Order | Measure [ deg | | - i — 1
1 -4,08770
2 o Standard IEC
3 170 707 Clasz A
4 -47.4689
5 -173.054
& 164 545 Range 150v/2.58
7 259589 Frequency BO023 Hz
g 118583 Vollagefims) 10073 v
9 34 6318
10 17.2782 Current{rms] 05577 A
il -157.604 Power P 52273 w
12 38 3698
13 58773 Power 5 52409 A
14 27.7866 PF 0.3574
18 1nmes W THD 402 3y
[ 127.948
17 104 66 W THDS 402 %
18 130938 W THDG 402 o
19 124,721 o
n 3 ang ATHD 3959 %
21 767000 ATHDS 3/ES %
22 123822 A THDG |EA %
23 33327 N
5 125158 P THD 0oe x
25 54,9865 THC 020073 4
% 11.7490
b 159278 POHC . 001734 4
28 586677 POHC Limit 025137 4
29 153161 Sigma W 104273
a0 BB E72 B e
3 -2.95922 ©
2 111785 SetFund|
k<] 52 4043 GetPE e
34 111362
k] 11518 _
3 112334
37 71,5644
] -151.160 =l

MeasTime: 0,205 4 _»I

Elementz: !

Elements:

Display Example: Harmonic Phase Angle Measure Value List (Element 1)
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4.8 Displaying the List of the Harmonic Phase Angle

Explanation

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: 0.20 5

2

[
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.

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

[0l x|
Order | Measure [ deg | | - Element 1
1 -4.08770
2 i Standard IEC
3 170,707 Cikss &
4 -47.4683
5 -173.054
g 164645 Range 150K/2.58
7 259589 Frequency 50,023 Hz
a 118583 Yokage(ims) 10073 v
| -34.6918
10 172702 Current{ms) 05577 A
1 -157.684 Power P 52273 w
12 -58.3698
13 a5 4773 Power 5 52.409 v
14 277385 PF 09374
15 lomas 4 THD 402 %
16 127.948
17 104,368 W THDS 402 z
18 130938 W THDG 402
19 124721 s
20 318072 A THD 3859
7 7E.7000 ATHDS 3859 %
22 123822 ATHDG 3|59
23 PeicRcibry .
24 425198 P THD 00
25 -54.9865 THC 0.20073 &
26 11.7490
- 157578 POHC . 001734 A
23 536677 FPOHC Limit 0.25137 A
29 153161 Sigma W 104273
a0 -168.572 SetP e
3 2.95922 s
32 -111.785 SetFundl e
33 £8.4043 SetPF e
k2 11.1362
ki -111.518 -
36 112394
7 -71.5644
33 151,160 =l

MeasTime : 0205 <| | j

T
Scroll bar
Drag the _|(slider) or click 1] | 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 (0.2 s) when the first measured data was retrieved.

IM 761922-02E
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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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4.9 Displaying the Time Analysis Graph of
Relaxation Condition

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 WT3000 is set to single-phase two-
wire (1P2W) and one input element is used.

¢ Displaying the Relaxation Period Analysis Graph Window
From the View menu, point to Time Analysis Graph of Relaxation Condition,
and choose Element1. The Time Analysis Graph of Relaxation
Condition(Element1) window opens. You can also choose View > Time
Analysis Graph of Relaxation Condition > Element1 from the toolbar.

Wiew Window Help

COrwerall Evaluation Graph

Harmonic Current Bar Graph

Harmonic Current Measure Value Lisk

Harmonic Current Fluckuation Graph

‘Wave Graph

‘oltage, Current, and Electric Power Fluckuation Graph
Harmonic Yoltage Bar Graph

Harmonic Yoltage Measure Value List

Harmonic Phase Angle Bar Graph

Harmonic Phase Angle Measure Yalue List

3
3
3
3
3
3
3
3
3
3
3

v Toolbar
v Status Bar

Elementz t!

Elements

wre  Wiew  Window Help
BT S ) %
Wigw Mode  Setup Stark Stop Help

COrwerall Evaluation Graph

Harmonic Current Bar Graph

Harmonic Current Measure Value Lisk

Harmonic Current Fluckuation Graph

‘Wave Graph

‘oltage, Current, and Electric Power Fluckuation Graph
Harmonic Yoltage Bar Graph

Harmonic Yoltage Measure Value List

Harmonic Phase Angle Bar Graph

fd ¥ T T ¥ v v v v v ¥

Harmonic Phase Angle Measure Yalue List
Time a io

Elementz t!

Elements

200004

050004

1.50004
1.00002

0.00002
. 1000 ki i 4000 il
[seconds]
KIS i
o B 7 Breyond 150% Linit Time Display I
Beyond 150% Total Time: 820 s
vais [N =10 = Beyond T50% Limit Time: 150 = Close |

¢ Selecting the Order of Current to Be Displayed
From the order selection box, select a value from 1 to 40.

Order I 3 j'

r-awiz

IM 761922-02E
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4.9 Displaying the Time Analysis Graph of Relaxation Condition

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

r-awiz mm

¢ 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.

Y-ais LN [0~

w0 -
20—
05

01>

* Selecting the Time Zone
Use the scroll bar to set the time zone to be displayed. The time analysis graph
of relaxation condition 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.

2.00004

[seconds]

Scroll bar

Drag the _| (slider) or click ] *| 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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4.9 Displaying the Time Analysis Graph of Relaxation Condition

Explanation

If the class was set to A according to the procedure in section 3.5, you can display a
graph that analyzes the period during which harmonic currents exceed 150% of the
applicable limits.

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. A bar graph
can be displayed for each input element of the WT.

¢ Time Analysis Graph of Relaxation Condition

The area in which the measured values exceed
’7 150% of the limit appears in pink.

D Time Analysis Graph of Relaxation Condition(Elizment1) =10 =]

2.00004

| T

limit specified
in the applicable

—Lstandard

1.50004

1.00004

050004, -----I
0.00002 -----I

Measured
values

0.00 10.00 20,00 30.00 40.00 50.00
[zeconds]
A 2
e 27 Beyond 150% Linit Time Display INEG_—_—_
Bepond 150% Tatal Time: 820 =
— ‘f-axiz ILIN '""1.0 'I — Beyond 150% Lirnit Time: 160 = Cloze |

Select the Y-axis scale — 10% of the test observation period or 10 minutes,
whichever is smaller.

—— Total period during which measured values exceed
150% of the limit.
This value turns red when it exceeds the period during

~Order selection box

Lscroll bar which the measured values are permitted to exceed 150%.

Drag the | (slider) or click 21 *I to select the time zone
you wish to display. The time zone of the graph changes in
sync with the slider position.

Note
If the class is set to B, C, or D, the graph operates as follows:
» It does not display the yellow line that indicates the 150% limit.
+ It does not fill the area in which the measured values exceed 150% of the limit in pink.
+ ltdisplays “...” for Beyond 150% Total Time and for Beyond 150% Limit Time.

IM 761922-02E
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4.9 Displaying the Time Analysis Graph of Relaxation Condition

Note

* Selecting the Order

You can select which order of harmonic current to be displayed.
Selectable range: 1 to 40

If you set the order to 1, there is no limit, and the graph operates as follows:
+ It does not display the yellow line that indicates the 150% limit.
It does not fill the area in which the measured values exceed 150% of the limit in pink.
« ltdisplays “...” for Beyond 150% Total Time and for Beyond 150% Limit Time.

* 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.

[] Yellow
150% of the limit specified in the applicable standard.

[ Bright green
Measured values.

M Pink

Area in which the measured values exceed 150% of the limit.

*

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.

4-38
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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 WT3000 is set to single-phase two-
wire (1P2W) 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 3.2).

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. The Measureme

File  Communications i_S;tEHg_ Measure  Wiew ‘Window Help

= =] WT Setting. .. |
Load it e y rement Mode., .. ‘
——————  Standard and Measurement Environmental Setup, ., k |

] Acquisition data Measurement Time Setup. .,

Report Setup...

Samnle Cront 14

2. Choose Harmonic Monitor. The Harmonic Monitor window appears.

Measurement mod

7 Hammaric Measurement

x|

& Hammariic: Monitor

7 whaveborm Mariitor

()8 I Cancel |

Display Example: Harmonic Monitor Window

=10l x|
1000004 Standard IEC
—— Class A
Fange 00 A2 5,
1.000004, Il-l .—== . Frequency B0.026Hz
— Yoltage(ms) 10260
Current{rms] 054804
| Paower P 5237w
0.1 00004 Power S B6.32YA
PF 0.9209
W THD 3.79%
| I I I I I I YW THDS 3.80%
0.01000A Y THDG 3.80%
ATHD 39.08%
i i ATHDS 39.06%
ATHDG 39.07%
0.001 004 e 20 40 F THD 0.20%
THC 019964
IW v I” Fercentage Display POHC 001524,

™ Hamoric Groups ¥ Limit Yalue P_UHC Lirnit 025144
[ | v [LOG [0 7| Sigma W B237W

™ Harmonic Subgroups SetP

IEIemenH jv ™ Intethamaric Groups Set Fund |
Start Stop | | setPE 0 e
™ Intethamaric SubGroups —I Set PF

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

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.

Selecting the Monitored Contents
e Selecting Bar or List
Select Graph View (bar graph) or List View (list).

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) or LOG (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

B02SHa Vol ]
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5.1 Monitoring Harmonics

¢ 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 3.5) 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.

The operation of the limit display is selectable only when the monitored item is current.

Displays the limits using yellow bars

] [
1000004 Standard IEC
Class A
Range 300072 B
1.000004 Frequency B0026Hz
“Waltage(ms] 102600
Current{rms] 054894
Fower P 5237w
0100004 Power 5 SE.32VA
PF 09299
W THD 379%
W THDS 380%
.o o0 W THOG a80%
ATHD 3905%
HEEH A THDS 29063
ATHDG 907%
oooraas 10 20 30 40 P THD 0.20%
X THC 019964
IG[aph Wiew T ¥ Hamong ™| Percentage Display POHC 0B
™ Hamonic Groups % Limit Value POHC Limit 025144
[ = Vidois [[0G [0 ¥ Sigma W 52370
I Hamonie Subaroups SetP
|E|Em5”” j' I Intethamoric: Groups Set Fund |
Start Stop | | SetPF 0000 e
I Intethamoric: SubGroups —I SEHIFF

¢ Displaying the Harmonic, Harmonic Group, and Harmonic Subgroup
Select the Harmonic, Harmonic Groups, and Harmonic Subgroups check
boxes. The measured value of each measurement item is shown using a bar

graph.
I ] 3
1000004 Standerd IEC
Class A
Range 3004258,
1.000004 Frequency 52036Hz
WYoltage(ims] 7990y
Current{rms] 039764
Fower P 3160
0.1 00004 Power 5 1.TTVA
PF 09946
I W THD 08
| ¥ THDS 1003%
0010004 ¥ THOG 1895%
i ATHD 1217%
i A THDS 4115%
A THDG 45447
0001004 P THD 070%
: THC 004794
[Giaphview P Hamanig I | Percertage Display FOHC 000414
W Hamonic Groups ¥ Limit Value POHC Limit 025144
[ = Vidois [[0G [0 ¥ Sigma W 31.60%
¥ Hamonie Subaroups SetP
|E|Em5”” j' I Intethamoric: Groups Set Fund |
Start Stop
I Intethamoric: SubGroups —I SEHIFF
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5.1 Monitoring Harmonics

Displaying the Interharmonic Group and Interharmonic Subgroup
Select the Interharmonic Groups and Harmonic Subgroups check boxes. The

measured value of each measurement item is shown using a bar graph.

=10l
Standard IEC
Class A
Range 300 /2.5
Frequency 62036Hz
; Voltage(rms] 7980V
{ Current{rms) 039764
‘ Power P 3160w
0100004 | Pawer 5 LTIV
| 5 PF 09946
I W THD 708%
| W THDS 1003%
OO1000A W THDG 1885%
| ATHD 1217%
i ATHDS 41.15%
ATHDG 45.44%
oomenA o PTHD 070%
1 20 30 40 THC 004794
oomanA POHC 000414
POHC Limit 025144
Sigma W 31.60W
P s
Set Fund |
SetPF e

IGraphView j IEIemenH j = Rercentage Display

IV Limit valus
A 'I Y-hwis | LOG vl*w |

ird

¥ Hamornic Subgroups
¥ Interharmonic Groups
¥ Interharmonic SubGroups

Start Stop.
N

aimonic Groups

— Clear the interharmonic group and interharmonic subgroup displays

5-4
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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 (Bar Graph)
The figure below shows a bar graph example.

— Clear the harmonic, harmonic group, harmonic subgroup, and limit displays
Displays the limits using yellow bars

=10l

10.00004 Standard IEC

Class A
Range 300 /2.5
Frequency 52036Hz
Voltage(rms] 7990V
Current{rms] 039764

1.000004

Pawer P 31.60W

1| ousoooa | Power § 31774
FF 19946

V¥ THD 708%

¥ THDS 1003%

0010004 | ¥ THDG 18.95%

ATHD 1217%

ATHDS 41152

ATHDG 45447

0001004 P THD 070%

i THC 004784

oooreaA POHC 000414

POHC Limit 025144

Sigma W 3160w

Sl
Set Fund |
SetPF e

0.01 0004

| 0100004 ¥ Hamanic

v Hamoric Groups
1.000004 ¥ Hamoric Subgroups
¥ Intetharmonic: Groups

V¥ Intetharmonic: SubGroups

L. 10.00004

_|G|aph\f\ew j IE'B ent 1 j I~ Fercentage Display
I Limit Value
IA | - T ‘-I:Y-Axis LG «[<1.0 - Start
I

T
| Select the input element Select the Y-axis scale
Select the voltage, current, and phase angle
Select bar graph or list

— Clear the interharmonic group and interharmonic center subgroup displays

* 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.

IM 761922-02E
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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 and green are not available.

¢ Color of the Harmonic Group and Harmonic Subgroup of Current
The harmonic, harmonic group, and harmonic subgroup are superimposed on the
bar graph.
* When the Measured Values Are within the Limit

Bar graph of the harmonic group
(deep blue)
-~<—— Bar graph of the harmonic subgroup
(ultramarine blue)
—~—— Bar graph of the harmonic
» I (blue)

e When Evaluation Is Not Made Because the Measured Data Is Less than the
Larger of the Two Values, 0.6% of the Mean Rms Current and 5 mA

Bar graph of the harmonic group (dark green)
I <——— Bar graph of the harmonic subgroup (aqua)
l I -~—— Bar graph of the harmonic (turquoise)

e Color of the Harmonic Group and Harmonic Subgroup of Voltage
The harmonic, harmonic group, and harmonic subgroup are displayed as shown
below. There is no need to compare with the limit to make evaluations.

Bar graph of the harmonic group (dark gray)

-——— Bar graph of the harmonic subgroup (gray)
' I H ~—— Bar graph of the harmonic (white)

e Color of the Interharmonic Group and Interharmonic Center Subgroup
The interharmonic group and interharmonic center subgroup are displayed as
shown below. There is no need to compare with the limit to make evaluations.

» I |:| <————— Bar graph of the interharmonic center

subgroup (white)

Bar graph of the interharmonic group
(dark gray)
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5.1 Monitoring Harmonics

Color of Phase Angles
Bar graphs of phase angle are displayed in white. The values displayed in the list are
black.

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.

¢ 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

Harmonic Monitor Window (List)

Harmonics

Harmonic group

Harmonic subgroup

Interharmonic group

Interharmonic center subgroup

9 [l 4
Order [ Measuie [A] [ MeasweG[4] [ MessureSG[A] [ Messurel [A] [ MessurelsG[a] [Limia] [ 2] [ o 00y EE
1 03547 06029 04800 01608 01001 Class s
S tmem  oen biora et b0izz by Rorge 3000725
1 00113 00369 0i9a 01553 00641 06450 \F,':fa“;![ﬁs] Eignggcz
5 00082 00546 0m4a gl ooz 1.7100 Corenimdl 030764
6 0.0083 00187 ooiog 00451 00437 0.4500 - ey
7 o077 00464 042 nmsr 0164 11560 !
8 10055 1087 00096 00211 00202 03450 EEWE' & 03919-1;"’*
g 00104 00002 06000 g
10 it nmia: 02760 Y THD woex
1 00095 00087 04950 Ykl Ui
12 00785 0o1en 02300 W THDG 1886%
13 00089 00079 02150 ATHD 1217%
14 00051 00073 01971 ATHDS 4115%
15 00085 00058 0.2250 ATHDG 45443
16 042 no1se 01725 P THD 070%
17 0007 00064 01985 THC 004794
18 00083 00078 01533 POHC 000414
13 i) nang2 01776 POHC Limit 026144
0 00098 00084 01380 Sigma W 1 Al
21 00048 00043 01607 SetP
22 00093 00052 01255 Set Fund |
2 00050 00045 01467 SelPF e
24 00048 00042 01150
25 00066 00037 01360 B 1
2 00054 00047 01062 LTS
27 00046 00042 01250 — & Hamonic Groups
2 00043 00039 00985
2 00066 00052 01164 ¥ Hamonie Subgroups
Ell 00045 00039 0.0920 = e e Emps
3 00039 0034 01083 )
32 00036 00033 0.0862 ¥ Intethamoric: SubGroups
2] 0.0043 00040 01023 v

IL\sl View 7| IEIsmenl 1 = I™| Percentage Display

Color of Measured Values Displayed in the List
See the explanation in section 4.3, “List Display of Harmonic Current/Voltage” (page4-
18). Bright green and green are not available.
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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 WT3000 is set to single-phase two-
wire (1P2W) 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 3.2).

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;ttlag Measure  Wiew ‘Window Help

= =] WT Setting...

rement Mode. .,

Load Save
[ Aca

Samnle Cront 14

Standard and Measurement Environmental Setup, .. k
Measurement Time Setup. .,
Report Setup...

data

2. Choose Waveform Monitor. The Waveform Monitor window opens.

Measurement mode seb x|

™ Harmaric Measurement
™ Harmaric: Monitar

& wiaveborm Maritor

oK Cancel
I |

Display Example: Waveform Monitor Window
0 tion E =il

[dats / Range Full Scale]
20

oo

Element :1
Range  : 300W/2 5.4

r_r r.r_
Yeawis |"20 ¥ Start

Note

When you switch the measurement mode, all the data retrieved and loaded up to that point is
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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5.2 Monitoring Waveforms

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.

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 oA F vz Finz W3 43
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

5-10 IM 761922-02E



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
i farm observation ;Iglll

[data / Range Full Scale]
2.0

oo

- Current waveform

- Voltage waveform

- 2.0

Element @1
Range F00WA25A

M1 a r_r i T
oais |20 vl].l 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 below are assigned in ascending order of input element number for which
the waveform is monitored. For example, the colors of voltage/current waveforms are
assigned as follows when the waveforms a wiring unit consisting of input elements 1,
2, and 3 are monitored:

Element Voltage Current
Input element 1 | Pink [ Bright green
Input element 2 WBlue [] Yellow

Input element 3 [[]Turquoise BRed

*

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

IM 761922-02E
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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 Wiew ‘Window Help

mnications  Setting  Measure  Wiew

Save Measured Data,

R ability of ) d Data...
Shealabily of Feasured Bsta Save Harmonic Data{icsy). ..

Prink 3 Save Wave DatalCSy)...
Preview 3 Save Display Image(BMPY. ..
Print Setup. .. Save Report(BMPY...

Exit

R
Save Prink Wiew

Save Measured Data. .
Save Harmonic DatalCsy)...
Save Wave Data(Csv)...
Save Display Image(BMP).. .
Save Report{BMP)...

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 (x|

Saveim:l'ﬁiData j - cF B3

I;'I Datalong.cfg
|§| Datashort.cfg
B Settinga. cfg
|ﬂ SettingC3_5.cfg

File: name: |

Save I
j Cancel

Save as type: ICunl Files [*.cfg)

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). ..

2. After setting the Save in box, enter the name of the file you wish to save in the
File name entry box.
3. 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

IM 761922-02E



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 3.4), standard and measurement environment settings (see section
3.5), measurement time (see section 3.6), 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.

+ The extensions .bt1 to .bt3 and .bw1 to .bw3 below are assigned in ascending
order of input element number for which the harmonics are measured.
For example, the file name extension and measured data correspond as shown
below when the harmonics of a wiring unit consisting of input elements 1, 2, and 3
are measured.

« 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 cases, 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. 400 K (when the
measurement time is 2 min. 30 s)

Measured data of input element 2 .bt2 Approx. 400 K (when the
measurement time is 2 min. 30 s)

Measured data of input element 3 .bt3 Approx. 400 K (when the
measurement time is 2 min. 30 s)

Measured data common to all input elements  .bt4 Approx. 18 K (when the
measurement time is 2 min. 30 s)

Waveform data of input element 1 .bw1 Approx. 18K
Data displayed as voltage/current waveforms (see section 4.5).

Waveform data of input element 2 .bw2 Approx. 18K
Data displayed as voltage/current waveforms.

Waveform data of input element 3 .bw3 Approx. 18K
Data displayed as voltage/current waveforms.

Harmonic measurement conditions of the WT  .inf Approx. 2K
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.

IM 761922-02E
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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. Select a file name and click Open. The measured data, waveform data, or
setup information of the selected file is loaded.

Lok ir: |::i Data 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

Explanation

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 3.4 ).
+ Standard and measurement environment settings (see section 3.5).
The measurement data retrieved from the WT or loaded from a file can be
evaluated using the loaded evaluation conditions.
+ Measurement time (see section 3.6).
+ 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 table on the next page.
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6.2 Loading Setup Information, Measured Data, and Waveform Data

Data Type Extension

WT3000 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.

=101
Sample Gount: 1/ 751 MeasTime - 020 ¢ 4 |5 | Do | up
1T Element 1 1T Element 2 1T Element 3 |

Order | Woltage | GCurrent | Phase I II Woltage | GCurrent | Phase I II Woltage | GCurrent | Phase I |

1 T00.546 W 05204 - 4087 Freq T00.624 W 0ol A - 404 Freq 100617 W 0000 A oooo Freq

2 (0060 W 0o A - 83634 50023Hz (0053 v oo A - 85536 50023Hz 0060 W 0ooo A 0000 50023Hz

3 1353 W 0183 A 170707 Power 1342 018z A 170722 Power 1344 W 0000 A 0000 Power

4 0034 v 0o A - 47468 52273 0034 v 0oo A - 4650 52,000 0034 v 0000 A 0000 0.000 w

5§ 3281 W 0059 A - 173054 W THD 3276 W 0059 A - 173303 W THD 3272 v 0ooo A 0000 W THD

g 0032 v 0000 A - 164645 4020 % 0032 v 0000 A -139.208 4020 % 0033V 0000 A 0000 4020 %

7 1322 W 0048 A 2506 W THDG 1321 W 0048 A 2511 W THDG 1333 W 0000 A 0000 W THDG

8 0018y 0ooo A 118583 4023 % 0018 v 0ooo A 104.008 4022 % 0018y 0ooo A 0000 4022 %

] 0257 v 0oE A - 34691 W THDS 0262 v oome A - 34183 W THDS 0257 v 0000 A 0000 W THDS

10 0ozz W 0000 A 17278 4021 % 0ozz v 0000 A G502 4020 % 0ozz v 0000 A 0000 4020 %

1 1166 W O0o4 A - 157684 & THD 117 O0o4 A - 153088 & THD 117 0ooo A 0000 & THD

12 0024 v 0000 A - 98369 39509 % 0025 v 0000 A -112969 30503 % 0025 v 0000 A 0000 0.000 %

13 0421 v 0013 A 6877 A THDG 0436 W 0013 A o086 A THDG 0429 0000 A 0000 A THDG

14 0018 v 0o A 27789 38534 % 0018y 0o A 04.208 38588 % 0018y 0ooo A 0000 01000 %

15 0230 0004 A 1009 A THDS 0232V 0004 A 9857 A THDS 0232V 0000 A 0000 A THDS

16 0024 v 0000 A 127948 30500 % 0024 v 0000 A 33748 30584 % 0024 v 0000 A 0000 0.000 %

17 (0455 03 A - 104366 P THD 0457 v oma A - 104679 P THD 0457 v 0ooo A 0000 P THD

18 00z2 v 000l A - 130938 0081 % 00zz v 000l A - 120831 0088 % 0023 v 0000 A 0000 0.000 %

19 0365 W 0005 A 124721 THG 0367 W 0005 A 126.288 THG 0369 W 0000 A 0000 THG

20 0018 v 0ooo A 31907 02007 0018 v 0o A 20693 01997 #4 0018 v 0ooo A 0000 00000 A

21 oz 0009 A 76,700 POHG ongy 0009 A 76.245 POHG [INERY 0000 A 0000 POHG

22 0024 v 0000 A 123822 00173 A 0024 v 0000 A 100721 00173 A 0024 v 0000 A 0000 00000 &

23 0181 v Ooog A - 33312 POHG Max 0178 v ooog A - 341 POHG Max 0177 W 0ooo A 0000 POHGC Max

24 0021 v 000l A -125198 0074 A 0021 v 0001 A - 128558 0074 A 0021 v 0000 A 0000 00000 A&

25 0137w 0004 A - 54986 0138 W 0004 A - 56754 0135w 0000 A 0000

2 0019 v 0o A 11.743 0019 v oom A - 1784 0020 v 0ooo A 0000

27 0165 W 0008 A 157578 0176 Y 0008 A 157182 0169 0000 A 0000

28 0025 v 0ot A 50.668 0025 v 0ot A 56911 0026 v 0000 A 0000

20 0132 v 0003 A - 153161 0134 v 0oo: A - 183379 0132 v 0ooo A 0000

30 gy 000l A - 168572 0a 000l A - 156431 0020 v 0000 A 0000

3 0093 v 0oos A - 2959 0091 v 0005 A - 39 0093 v 0000 A 0000

32 0020 v 0om A -111788 0020 v o0om A - 8357 0020 v 0ooo A 0000

33 0.066 0004 A 68,404 0070 0004 A 68,362 0067 W 0000 A 0000

34 0024 v 0ot A 11138 0025 v 0o A - 14 0024 v 0000 A 0000

36 0078 ooz A - 111518 0077 v o0oos A -114102 0078 0ooo A 0000

36 00zz v 000l A 112334 002z v 000l A 137891 002z v 0000 A 0000

37 INAERY 0ood A - 71564 oz o0ood A - 72954 INNERY 0000 A 0000

36 0023 v 0om A - 151160 0024 v 0o oA - 133692 0024 v 0ooo A 0000

39 0054 v 0003 A 1e701 0055 v 0003 A 116638 0055 v 0000 A 0000

40 0025 W 0001 A - 20296 0026 v 000 A - 22584 0025 W 0000 A 0000

Left side of the acquisition
data window

Of the elements displayed here:
Measured Data .bt1

Waveform data .bw1

Center of the acquisition

data window

Of the elements displayed here:
Measured Data .bt2

Waveform data .bw2

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 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 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. 300 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 [ oer [ 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 merltl Xualuesu.oom 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 the File 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 |
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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.

» The waveform data (approximately 2 periods) is expressed using 2200 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. 40 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 Ellement1 in this example.
[ A B | Jc | o [ e [ F | & | H [3F
1 JDATE : MolCurrent  Element 1 =
[ 2 | 1 01951
R 2 017793
4 | =z 3 olele2
5] 5 4 o144
|6 | T 5 012425
| 7 | = 6 010430
8 | & 7 o087 OF
s | = s oomes = 2
Q D ®
(10| 5 9 oose6z 3 &
—h = =
2| § 11 owrs 23
| : Sa
13| o 12 003086 @ 9
114 | & 13 oogees @ ®
(15 5 14 oozess § 5
| 16| 9 15 003032 S E
|17 | 3 14 0033 © @
|18 | © 17| 003461
118 | £ 18 003461 l
|20 | ~ 13 003461
121 | O 20 oo3515
(22| N 21 003461
123 | S 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.

From the File menu, choose Repeatability of Measured Data. The-
Repeatability of Measurement Data dialog box opens.

File Communications Setting  Measure
Load 3
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 e |

Loak in: I’;f;]Data j - ﬁi‘ Ea-

@ Datalong bt

@ Datalang bt2

@ Datalong. bt3

= DataShort.bt1l

] DataShort bt

[#] Datashort bta

File: name: |Data9 hoit. bt1 Open I
Files of ype:  [Data file b =l Cancel |
Mame I Path Exec I

<

DataLong.btl D:Aenglish_programsy okogawatHarmonic &
DataShortbtl  D:\english_programssyokogawatHarmonic &

| SNCEZE

Files to be compared
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6.5 Checking the Repeatability of the Measured Data

Example of Comparison: The difference at order 26 exceeds 5%.
Order 26 component

il Repeatability of Measurement Data

I (el

15.0%

50% I-- -I

0.0%

. | Il ]

N | I

... | N
i 10 20 30 40

100z

[Drder]
Oncler [ Average [ Limit [ +Maw Enorlee) [ MaxEnorlz) [ =] | g1 EC
1 e
2 00050 10800 018 - 018 e 3
3 016 23000 113 - 113 1 | Sigma'w 15,24 W
4 00040 04300 0z - 02 i
5 filigy 1.1400 185 - 1834
i il 30 nz4 - 023 Set Fund |
7 10530 07700 18 - 183 Sel PF
g 00026 02300 0z - 098
g iz 400 1R - 182
10 00021 01840 0z - 0%
1 00096 03300 081 - 0fD =

Close
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6.5 Checking the Repeatability of the Measured Data

Explanation

Aeidsip ydeib Jeg

Ke(dsip 1s17

+Max Error o
(blue)

+5% line | 20%

Average 00%

—Max Error —5% line - 50%
(yellow)

Repeatability of Measurement Data Window

The following figure shows an example of comparison.

Red when the 5% line is exceeded

Repeatability of Measurement Data

The 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% of the limits (confirmation of
repeatability).

=10 x|

1 10 20 I 40
[Order]
Order [ Average [ Limit | e Enorfg) [ Mas Ervorfz) [ =] | opgard EC
1 FE ———
2 00050 1em 016 - 015 e 3
3 01018 23000 113 - 113 1 | Sigma'w 15,24 W
4 0.0040 14300 024 - 02 G
5 0o 11400 185 - 13
i anna 30 024 - 023 Set Fund |
7 00530 07700 18 - 1 SetPF e
] 00026 02300 028 - 028
g ng73 14000 182 - 18
10 00021 01840 0% - 0%
1 0.0096 03300 061 - om =

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 %100
Mnmean

—Max Error

Ratio (%) of the difference between Mnmin and Mnmean of each order

Mnmin — Mnmean %100
Mnmean

IM 761922-02E
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6.5 Checking the Repeatability of the Measured Data

Color
e 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.

[ vellow
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.

e List
The average, limit, +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.

» Evenif 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).
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Chapter 7 Saving/Printing Screen Images and Reports

7.1 Saving Screen Image Data in BMP Format

Procedure

From the File 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) /
&
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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
» Data size: 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)

i3l Document1 - Microsoft Word

File Edit Miew Insert Format  Tools  Table ‘Window  Help Type a queskion For
DEedang &@ Y Bt - W B O 4% 100 - [2) % TimesMewRoman - 12 - | B U
Final Showing Markup = Show = | 4 B & ~ X - | (g~ | 2 FH |

(o] WO iz 3405 S

[EZ Harmonic Current Instant Bar Graph{Element1) ] 5

0.10000.2,

0.01000.2,

0.001004, i
[Order]

Standard IEC Clazz A Fange  3000/2 54 Judgment FASS
Voltage(rms]  101.28% Current{rms] 0.5654 A Power P B2 368  PowerS 2511 WA
Frequency  49.985Hz FF 0.9973 THC 0198124 POHC 0.01640 &
W THD 3933%  ATHD 3813% PTHD 0.01%  POHC Limit 0.25137 &
Y THDG 39384 % W THDS 393%  ATHDG 3813%  ATHDS 3|13 %
Sigma W B2 3BE3W  SetP e SetFund|  eeeees SetPF e

: FPecetoe vais|ios =10 =
MeasTime: 0.20 = LI_I _>| Claze |

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 the File menu, point to Save, then choose Save Report (BMP). The
Save Report File dialog box opens. You can also select Save 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

o

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

+ Data size: Approx. 2.5 MB maximum. The data size varies depending on the
window being saved and the display setting of your PC.

IM 761922-02E

sjloday pue sabew)| uaaios Bunuud/buines H



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

i3l Document1 - Microsoft Word

items displayed in the report, see section 1.6.

File Edit Miew Insert Format  Tools  Table ‘Window  Help

DEEHS® SRV BB S| »- - @ HOH| 1w

Final Showing Markup — + Show = | dep B Bp

Type a questi

- [2) 7 TimesMewRoman - 12 - | B I

o] Ee— 1

A 382 H.

fe 2

Date
Comment
Regulation

Class
heazureTime
el

Rating “waltage
Mfiring
Bemenit
Range
Current(ms]
“hltage(ms])
Frequency
Power Factor
POHC Limit
POHC hax
THC

Order

Note

Harmonic current evaluation (Average)

: Prototype Pattem &
: |[ECE1000-3-2 Ed30

|ECE1000-4-7 2002
© CLASS A PASS
: 15016 Sec
o W OKOGANA MTI000 Fundamenital Currerit
23000 W Set Power Factor
: zingle-phase Z-wire Set P
| Sigma W hiax : . e
o 300%IE A8 Distortion factornw) : 3487 %
05544 A WTHDS : 288 %
10148 % W THDG : 388 %
a0.015 Hz Distortion factomA) : 3|25 %
09073 ATHDS : IBI6 L
025137 A ATHDG : VA6 L
001667 A P THD : oomog
019812 A Power Limit : T8
heazure[d]  Limit[#] hetargin [%] Order  heasure[#]  Limit[2]
05172 2 1.02000
[IREN] 2.20000 az.1 4 0.43000
0.05a3 1.14000 4.2 -} 0.20000
0.0441 0.77000 4.3 il 0.23000
0.065 0.40000 5.0 10 0.12400
o013 0.23000 Q6.0 12 015333
o.oas 0.21000 a7 14 03142
0.15000 a1 16 0.11500
oo 013235 an.1 12 010222
0.11842 6.3 20 0.09200
0.opa3 010714 ] 22 0.08364
0.o020 0.0gves a1.9 24 0.0766T
0.09000 a6.1 26 0.07077
o.oovs 002333 an.7 28 0.06571
0.0775a a6.1 a0 006132
0.07258 3.3 3z 0.05750
006218 5.7 34 0.05412
0.06429 5.6 36 oosin
0.06021 4.5 o] 0.04842
0.05769 Q6.0 40 0.04600

1 umit I owr O wegy [ Uncer pad 214
— r [ | -

hargin [%]

100.0
9.4
9.8
0998
0998
9.7
996
996
9.5
9.5
99.4
291
992
o988
o988
8.7
983
ag.4
ara
ar7

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 the File 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
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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 WT3000 is set to single-phase two-wire (1P2W) 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

=
o o5 o= 1
3348 ¥ e Mode  Setup Sl

Repestability of Measured Data. ..

Display Image

Elementz

Exit

Elements

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

i
tesl Fane | FrevFage | | OnePage || Zoomin | Zoomii || Cless |

Harmonic current anahsis evaluation {Average) i cuETent

T LI 1108 B Tl LI 11408 A
a1k a1k

IESSITD 32 B30 IESSI0D 32 2130
(I 200 IE-ITm 47 200

onte HeTuA] Unigs] OnlE METUA] UWEA] LT

.t

105 Zer
6 HD G AT HR
00V

=3 .
... @5 0Ee  sDm o2
= ) H o
En ! ma w2
e omer TaE e
=5 @2
=5 7

e
£
5

@5

Ba588E AEE B

=1
£
=5
£
£

BEHE Y HEE e s poo o

i
I
5
B
e
n
B
B

]

=

=

E

2

E

E

E

K

=5

00 g
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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 the File 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 |
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7.5 Printing

Print Example

Harmonic Current Instant Bar Graph{Element1)

10,0004

|

0.1000&

)

=
il
]
i i H
] ] NN
] ] i ]
0.01004 ! ! 1 !
H = =
H H H
] I -
l I il
0.00104 . . - =
1 10 20 30 40
[Drder]
Element 1 Standard  [EC Class A Judgment  PASS
Range 150v/ 54 Frequency 50,023 Hz Voltage{rms) 104.26Y Curent(ms) 062894
Power P 51.45W PowerS E5.58 V& PF 0.7845 POHC 0.0099 A
T.H.D[V) 1.76 % T.H.D(®) 58.33% THC 036694 POHCLimit 05782A
SignaW 5145 SetP = SetFundll | e MERPELL - ‘
2 3:.‘ 1 I~ Percentags Display Y-axis |LDG o.d I‘1.U = |
MeasTime: 0.32¢ 4] | i Clase I

IM 761922-02E



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 WT3000 is set to single-phase two-wire (1P2W) 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

Pk Setup... Elementz Element2

Elemnents

Elernents
Exit

Set the Printer, Print range, and Copies.
Click OK. The reports that use the average and maximum data are printed on
separate pages.

Pint 2|
~ Printer
Statuz: Ready
Tupe: HF DeskJet 500
Wherer  LPT1:
Comment I Fiint to file
r— Piint range: Copi
o Al Number of copies: 1 3:
" Pages from: [1 tor |3
¥ Collate
{7 Selection
coes |
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7.5 Printing

Print Example (Image)

Harmonic Current Evaluation (Average)
Date © Tue Jul 15 12:46:20 002
Comment :patend
Regdation o [ECE1000-32 E42.0
|ECE1000-47 2002
Class D CLASSA PASS
B asireTime 1300215
Bode | YO KOG RIA W TI000 FradamerwCiment _—
Ratingifo l3ge : 10000 Se tPowe r Factar _
Wifng : singlk-phase 2wire Sigma : e
Ebment : Sigma Il Max © &Aoo
Raige o 160002 .80 Dtorton factorif) : 11 %
Cumert(ms) : 04522 A WTHDS : 1%
Wolage ifms) 10126 W W THDG : 12 %
Frguency 9998 Hr Distorton facto ) : LR
Powe rFactor 09305 A THDS : 3843 %
POHC Lim it oavar a L THDG : AL L
POHC Max o126 A P THD : o0z %
oaoet A Powerlimit : FLa
Order  Measare[f]  Limitf] Magi f&] Order  Measem[f] Limitf] Ma gin (8]
1 0.5155 2 24840 1000
3 0180z 5.2000 el + 0.92ap 1000
5 0.05a9 26220 ara [} 0.6000 1000
1 0.04a4 11710 ard ) 0.52a0 1000
a oot 0.az00 2.4 10 04232 100
11 00139 0.15a0 2.z 1z 0.3527 9.9
13 0.01an 0.4830 ara 1" 0.3023 9.0
15 0.3450 2.0 16 0.2645 9.9
17 oot 0.0 5.3 12 0.2351 9.0
19 o.2724 9.1 20 02116 9.9
21 0.010s 0.2464 5.2 22 o.10z4 9.0
23 0.0D6Z 0.2250 a1z 24 01763 9.9
28 0.2070 ara 26 01623 9.0
217 o.ooto o.1917 6.3 28 01511 9.3
20 oarad ara jeli] 01411 9.2
a1 0.1669 ar.o 3z 01322 9.3
33 0.1562 arn a 01245 9.2
kL 01419 2.3 6 016 9.2
ar 0.1309 06 6 a2 ot 9.7
a9 01327 021 L] 0.1052 9.7
] umn [ [ Min ) [ nde o 2103
1o, 0 HEmEe cumn | e [ rin [ Foem I8« Mol appkcabi)
Harmeonic Current Evaluation {(Maximum)
' omms Date © Tue Jul 15 12:46:20 002
H Comment :patend
! Regdation o [ECE1000-32 E42.0
i |ECE1000-47 2002
1 T [T — Class 1 CLASSA PASS
0N il T B asireTime 00.215ec
Bode | 0 KOG AIA LW TI00 0 FradamerwCiment _—
e 1= H H Rating'o kage 10000 W Se tPower Factor _
= H H Wifng ingle-phase Zwine Sigmalnl e
H H H Ekme 1t Sigma Nl Max S23710 0
ml H il H Raige A012 A0 Dtorton factorif) %
m n 0N n Cumert(ms) 04632 A WTHDS 62 %
H H HHH H Wolage ifms) 10228 W W THDG L3
Frqien 40107 Hr Distorton facto ) /A%
oo | | Powe rFactar 0a3z B THDES 908 %
=i POHC Lim it oavar a L THDG el R e
m POHC Max o126 A P THD 2 %
H H H o014 A Powerlimit FLa
[ L] L] Order  Measare[f]  Limitf] Magi f&] Order  Measem[f] Limitf] Ma gin (8]
1 0.5263 2 3A.7260 9.0
oomos, L LU L1 L 3 0.123p 1.8350 ar + 1.4835 9.2
' n El 5 0.0621 3.8330 2.4 [} 1.0350 aa.?
T 1 0.04a3 2 6565 2.z ) 0.71035 9.6
a 0.0157 1.3200 2.0 10 06342 9.6
11 00151 1.1325 2.7 2 0.52a0 9.5
13 o3z 01245 2.1 1" 0.4534 9.5
15 05175 9.1 16 0.3967 9.5
17 ootes 04566 6.2 12 0.3527 9.6
19 0.4026 9.1 20 0.1t 9.6
21 o.o109 0.3696 arn 22 0.2885 9.6
23 o.oov1 0335 ara 24 0.2645 9.6
28 0.0050 0.2105 s 26 02442 9.5
217 0.ooe? 0.2875 ara 28 0.2267 9.5
20 0.0D56 0.2677 ara jeli] 02116 9.4
a1 0.005 0.2504 ar.a 3z 0.10e4 9.3
33 0.0056 0.2352 ] a 0.1267 9.1
02212 2.6 6 01763 Q9.0
0.2092 ard a2 01671 2.2
0.19a0 2.5 L] 0.1587 2.6
] ov= = ratn I U (20% Gondidon)
e cumn (= [ I8+ N apheatig

oma

oo

LX TS

ooma

LELTTY

1 il
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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.

¢ Printing of the Power Values That Are Excluded from Applying the Limits
The power values that are excluded from applying the limits are printed for Classes A,
B, and D. The printed contents vary depending on the selection made in “Selecting
the Lower Power Limit for Applying the Limits” in section 3.5.

Lower Power Limit for Applying the Limits Printed Contents

Selected in Section 3.5

50W 50W

75W 75W

None e

Infinity Always excluded from applying the limits

IM 761922-02E
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Chapter 8 Setting WT Measurement Conditions

8.1 Setting the Measurement Conditions of the
WT3000

Procedure

1. Select WT3000 in the Select WT dialog box. While 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

File Communications | Setting Measure View Window Help i,
———— R - B = R ) ?

= = 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...

Repart Setup... Measurement Time Setup., ..

Report Setup...

Sample Count 1/

N

On the WT Setting dialog box, select the Simple Mode or Detail Mode tab.

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 target WT is changed.

w

Simple Mode Dialog Box

WT setup mode Wiring system
Select the WT setup mode.  Select the wiring system of the measurement circuit.
k|
I 1
Simple Mode | Detail Mode |
PLL source
—Wiring Select the signal source of the
Battern  [1P24-1P2it/-1P246-1 P24t a fundamental period used as a
reference for determining the
—Harmonics f harmonic orders.
ELL Sowee  [UT | = Object  [Elementl — =] | Measured item
Select the wiring unit for
Elementl | | measuring the harmonics.
Woltage
lrﬂange ISDDV VI ‘ Range Copy Exec |
Gurrent — Measurement range of
’7Ran§e 264  ¥| Sensor Ratiofm\/a) 10,0000 voltage/current
Set for each element.
* Select the voltage range and

T current range.
* Set the scaling value of the
external current sensor input.

IM 761922-02E 8-1
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8.1 Setting the Measurement Conditions of the WT3000

Detail Mode Dialog Box

WT setup mode Wiring system

Select Simple Mode or Detail Select the wiring system of the measurement circuit.

I 1
Simple Mode Detail Mode

Wiring
’7 Pattern |1 P2W=1P2W=1 P21 P2 LI

—Harmaonics f

PLL Source )] - Object IEIement‘I L!

-~ PLL source
Select the signal source of the fundamental
period used as a reference for determining
the harmonic orders.

—Compenzation

3PIWEIVIALSiEma & OFF
Compenzation |

M ired item
Select the wiring unit for measuring the
harmonics.

Compensation for the two-wattmeter method
Select On or Off.

Elementl | _
Compenzation
’7 iirine Compenzation QFF -
—Filter
Frequency Filter OFF - Filter Copy Exec | H— M

— Irement range of voltage/current

Woltage
’7 Banee ISUUV vl ‘ Range Copy Exec |

—Current

Range 254 -
Sensor Ratio(m\ &) 10,0000 Scaling Copy Exec |
—Scaling

Sealing Off hd MT Ratio I 1.0000
GT Ratio I 1.0000 Scaling Factor I 1.0000

Set for each element.

* Select the wiring compensation.

* Turn the frequency filter On/Off.

* Select the voltage range and current range.
 Set the VT ratio, CT ratio, and scaling factor.
* Set the scaling value of the external shunt.
» Copy the filter to the same wiring units.
 Copy the range to the same wiring units.

» Copy the scaling to the same wiring units.

Cloze |

Note

+ When the wiring system is pattern 1 (when all are 1P2W), filter, range, and scaling are copied

to all other elements.

»  When taking measurements with this software, the antialiasing filter cutoff frequency is fixed

at 5.5 kHz.

» To make accurate measurements, turn ON the frequency filter of the input element set to PLL

source.

+ The exponential average function of the WT3000 is ON.
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8.1 Setting the Measurement Conditions of the WT3000

Explanation

The measurement conditions of the WT3000 can be set from the software via the GP-1B
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 target 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 target
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 User's Manual IM760301-01E or IM760301-51E.

Parameter Reference Section in the User’s Manual
Wiring system IM760301-01E Section 4.1

PLL source IM760301-51E Section 7.5
Compensation for the two-wattmeter method IM760301-01E Section 5.8

Wiring compensation IM760301-01E Section 5.8

Frequency filter IM760301-01E Section 4.8
Measurement range of voltage/current IM760301-01E Sections 4.3 and 4.4
Scaling IM760301-01E Section 4.5

IM 761922-02E 8-3
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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 w
Print Wigw U

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 = R My oom
Load Save Print Wiew Made  Setup SEArE

E o

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 761922-02E
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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
= Mm

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

= HEH L 5 | 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 761922-02E
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9.3 Using the Help Function

Procedure

Explanation

From the Help menu, point to Help Topics and choose User’s Manual. If Adobe
Reader is installed in the PC, Adobe Reader starts and shows the PDF file of

the User’'s Manual of this software. You can also click HE’ID on the toolbar.

File Communications Setting Measure View ‘Window | Help

o . ] . =1 k.”; Help Topics  » a . [
) Save Print View Mode e Alkerations of User's Manual
I
Adobe Reader - [IM761922-02E.pdf] = ||m| Zl
@ File Edit ‘iew Document Tools ‘Window Help =18 x|

£ CpEn lﬂ Save a Copy

(= Print (B Email i Search
JDD@EQ% v(-l');r—““ :Dgﬁeﬂooksv

g+ Options » X
[ Fareward =
[3% Terrns and Conditions
35 Conterts
# {4 Chapter 1 Praduct Ove
= Chapter 2 Preparation
EHJY Chapter 3 Retrieving ar
#04 Chapter 4 Displaying tt
® ([ Chapter 5 Harmanic M
®{[ Chapter & Loading/Sav
® ([ Chapter 7 Saving/Printi
B[4 Chapter B Setting YWT |
EHY Chapter 9 Other Functi
B3 Chapter 10 Specificati
[ Index

=
< | P[0T ezexiieain 4| y

M4 17 PPl e8] FE S

I = =0 Create documents
L ]:_T.' Select Text - L._L: ‘ [ anyone can open

A

User’s

Manual Model 761922
Harmonic Analysis Software
for the WT3000

l Pagas\l Layers\l Signstures \I Bookmarks N i

Online Help

The user's manual is displayed as a help document in PDF (Portable Document Format).
You can find information about operating procedures of this software and terminology.
You can view PDF files using Adobe Reader, a freeware.

If there is an alteration notice, you can choose Help > Help Topics > Alteration Notice
from the toolbar to view the PDF file of the alteration notice.

Viewing the Most Recent User’s Manual or Alteration Notice

To obtain the most recent PDF files of the user's manual and alteration notice, click

“Manual Download” on the YOKOGAWA'’s Web page shown below. Then, download the

users manual and alteration notice of this software program.
www.yokogawa.com/tm/wtpz/761922/tm-761922_01.htm

9-4
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9.3 Using the Help Function

Rename the downloaded user’'s manual and alteration notice as indicated below
according to the product that you are using, and copy (overwrite) the files in the software
installation folder that you specified when you carried out the steps on page 2-8. You will
be able to view the most recent operating instructions by selecting the user’s manual or
alteration notice from the Help menu.

Product User’s Manual File Name Alteration Notice File Name
WT3000 IM761922-02E .pdf AlterationsEWT3000.pdf
WT1600 IM761922-01E.pdf AlterationsEWT2000.pdf

WT2000 series

Note

*  You can download Adobe Reader from Adobe System’s Web page.

» The most recent user's manual and alteration notice that you can download from
YOKOGAWA'’s Web page correspond to the most recent version of this software program.
Update the software program as necessary. The program for updating the software can be
downloaded from YOKOGAWA'’s Web page above.

IM 761922-02E
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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

-

Wiew

. Jid; Help Topics

Mode

Harmonic Analysis Software Version Dialog Box
x|

Harrnonic Analysiz Software Yersion 517

Copyright [C] 2007 *Yokogawa Electric Corparation

Explanation

The name and version information of the software is displayed.

Note

« The software version is different for each operation mode indicated below.
» Harmonic measurement function
» Voltage fluctuation and flicker measurement function
If either function is updated, the version of the other function may not change.

» For the most recent version of the software, check the YOKOGAWA'’s Web page below.
www.yokogawa.com/tm/wtpz/761922/tm-761922_01.htm
The program for updating the software as well as the most recent user’s manual
andalteration notice (see section 9.3) can be downloaded from YOKOGAWA'’s Web page
above.
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Chapter 10 Specifications

Specifications

Item

Specifications

Software’

This software application (761922) measures harmonic currents of electrical equipment according to
the IEC or JIS standard and indicates/saves the results of evaluations made according to the
standard. The executable file name is IEC61000.exe.

Applicable instruments’

+ WT3000 (models 760301, 760302, 760303, and 760304)
+ WT1600 (model 760101)
+ WT2000 series (models 253101, 253102, and 253103)

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 3.0 and A1 of the Edition 3.0

+ EN61000-3-2 (2006)

+ |EC61000-4-7 Edition 2

+ JIS C61000-3-2 (2005), abbreviated as JIS

Functions

Retrieving and loading 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 3.0 or JIS.
*  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 3.0 or JIS.
» 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
3.0 or JIS and evaluation conditions within each class.

Measurement time
Time from measurement start to measurement stop.
Selectable range: OHOM 1 St0 24 HOMO S in units of 1 s.

Title/Comment of reports
Sets the title/comment of reports. You can select color or black and white as well as
Japanese or English for reports. Saved/Printed along with the measured data.

Starting/Stopping of measurements
Measurement can be started 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 3.0 or JIS 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
Displays the waveform immediately after stopping measurement (approximately 2 periods
of the waveform on the WT2000/WT3000 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.

IM 761922-02E
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Specifications

Item

Specifications

» 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.
Loading of setup information, measured data, and waveform data
» Saving and loading of data
Save to a file setup data including the measurement mode, standard and measurement
environment settings, measurement time, titte/comment of reports. Loading of the setup data
is also possible.
+ Loading of measured data and waveform data
Save measured data or waveform data of harmonics to files. Setup data such as the
measurement mode, standard and measurement environment settings, measurement time,
title/comment 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

PC
+ CPU
Pentium 11l 1 GHz or equivalent or faster
*  Memory
256 MB or more
+ Hard disk
Free space of at least 2 GB.

Operating System
Windows 2000 Professional, Windows XP Home Edition, or Windows XP Professional.

Communication card

+ GP-IB
PCI-GPIB/PCI-GPIB+/PCMCIA-GPIB/PCMCIA-GPIB+ by National Instruments with NI-488.2
driver version 1.60 or later (however, version 2.3 is not supported).

» Ethernet
A 100BASE-TX Ethernet port.

Display, Printer, and Mouse
Must be compatible with the operating systems listed above.

WT Digital Power Meter

WT3000 firmware version 3.01 or higher with the following functions.
» Advanced computation function (option)

« GP-IB interface (standard) or Ethernet interface (option)

* «  The width of the window function (measurement period) for the measurements on the WT3000 is 200 ms (10 cycles at 50
Hz and 12 cycles at 60 Hz) as defined by IEC61000-4-7 Edition 2.
» The width of the window function (measurement period) for the measurements on the WT2000/WT1600 is 16 cycles as
defined by IEC61000-4-7 (1991).
» The WT1600 supports analysis methods based on the standard. However, measurements complying with the standard
cannot be performed due to the limitation in the measurement accuracy.

10-2
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Specifications

Compatibility between the WT3000 Precision Power Analyzer and IEC
In the EN61000-3-2:2006 (IEC61000-3-2 Edition 3.0:2005) standard, the requirements
for measurement instruments are specified in EN61000-4-7 (IEC61000-4-7).
The WT3000 complies with the items related to EN61000-3-2:2006 (IEC61000-3-2
Edition 3.0:2005) of EN61000-4-7:2002 (IEC61000-4-7 Edition 2.0:2002) in the range
indicated in the table below.*’

EN61000-4-7:2002
IEC61000-4-7 Edition 2.0:2002

Item

WT3000

Compliance

Current measurement
error

5% of the permissible limits or
0.15% Ir of the rated current Ir,
whichever is greater

Frequency of the 40" order of the
fundamental frequency 60 Hz
When the crest factor is 3,

2.5% of reading+0.05% of range

Compliant within the range
in the left column for direct
input

— Error within 5% at the limit that is greater than or equal to 2% of the

input range.

When the crest factor is 6, 2.5% of reading+0.1% of range
— Error within 5% at the limit that is greater than or equal to 4% of the

input range.
Accuracy at 2.4 kHz (direct input)

Instrumental loss of Voltage drop of 0.15 Vrms or
the current input circuit less

Instrumental loss Approx. 5.5 mQ +
approx. 0.03 uH

Complies up to approx.
27 Arms

Crest factor of the
current input circuit

5 Arms range or less: 4

10 Arms range or less: 3.5
Range above 10 Arms: 2.5
Overload display is necessary.

3or6
With overload display

Compliant

Range structure of the
current input circuit
and withstand
overload input

Direct input range: 0.1, 0.2, 0.5,
1,2, 5,10, 20, 50, and 100A
ranges are desirable

0.5,1,2,5,10, 20, 30 Arange

(when the crest factor is 3)

0.25,0.5, 1, 25, 5, 10, and 15A range
(when the crest factor is 6)

Compliant in the rangc
indicated in the left column.
To make accurate
measurements, pay

External sensor range: 0/1 V to
10 V are adequate.

0.05,0.1,0.2,0.5,1,2,5,10V
(when the crest factor is 3)

0.025, 0.05, 0.1, 0.25,0.5,1,25,5V
(when the crest factor is 6)

attention to the crest factor
and range slections.

Excessive input is 1.2 times
the range (continuous) and
10 times (1 s)

Direct input

Peak value of 90 A or rms value of 33 A, whichever is less (continuous)
Peak value of 150 A or rms value of 50 A, whichever is less (1 s)

External sensor input

Peak value less than or equal to 5 times the range (continuous)
Peak value less than or equal to 10 times the range (1 s)

Anti-aliasing filter 50 dB or higher 50 dB or higher for harmonic components ~ Compliant
up to the 40" order at the fundamental
frequency 50/60 Hz
Window function shape Rectangular Rectangular Compliant
Window width 10 cycles (50 Hz)/12 cycles 10 cycles (50 Hz)/12 cycles (60 Hz) Compliant
(60 Hz)
Relative deviation of ~ Within +0/03% Within +0/03% Compliant
the sampling frequency
and fundamental
frequency
Grouping of Required Grouping function available Compliant
interharmonics
Smoothing Time constant: 1.5 s Time constant: 1.5 s Compliant
Window gap and No gap and no overlap No gap and no overlap Compliant
overlap

General specifications The effects of temperature,
humidity, supply voltage,
common-mode voltage, static
electricity, and electromagnetic

field must be specified.

See the items in the general specifications

Compliant in the range of
the general specifications

*1 This software operates in accordance with IEC61000-3-2 Edition 3.0 Amendment 1 which states that the repeatability of the
average value shall be better than +5% of the applicable limit. As of September 1, 2008, EN61000-3-2 (2006) does not have a

clause that corresponds to this amendment.
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