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Product Registration

Thank you for purchasing YOKOGAWA products.

YOKOGAWA provides registered users with a variety of information and services.
Please allow us to serve you best by completing the product registration form
accessible from our website.

http://tmi.yokogawa.com/
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List of Manuals

Note

2nd Edition: October 2017 (YMI)

Thank you for purchasing the WT3001E, WT3002E, WT3003E, or WT3004E Precision
Power Analyzer (hereinafter, “WT300xE” will refer to all of these products). This
instrument is a power measurement instrument that can measure parameters such as
voltage, current, and power with high precision.

This user’s manual contains useful information about the instrument’s functions and
operating procedures and lists the handling precautions of this instrument. To ensure

correct use, please read this manual thoroughly before beginning operation. After reading

the manual, keep it in a convenient location for quick reference whenever a question
arises during operation.

The following manuals, including this one, are provided as manuals for this instrument.
Please read all manuals.

Manual Title Manual No. Description
WT3001E/WT3002E/WT3003E/ IM WT3001E-01EN  This manual. Explains all functions
WT3004E and procedures of this instrument

Precision Power Analyzer
User’s Manual

excluding the expansion functions
and communication functions.

WT3001E/WT3002E/WT3003E/ IM WT3001E-17EN
WT3004E

Precision Power Analyzer

Communication Interface

User’s Manual (CD)

Explains the functions for
controlling this instrument using
communication commands.

WT3001E/WT3002E/WT3003E/ IM WT3001E-51EN
WT3004E
Precision Power Analyzer Expansion

Function User’s Manual

Explains the expansion functions
of this instrument and their
operating procedures.

WT3001E/WT3002E/WT3003E/
WT3004E

Precision Power Analyzer
User’s Manual

IM WT3001E-9221

Document for China

The “EN” and “Z1” in the manual numbers are the language codes.

Contact information of Yokogawa offices worldwide is provided on the following sheet.

Description
List of worldwide contacts

Document No.
PIM 113-01Z22

The contents of this manual are subject to change without prior notice as a result of
continuing improvements to the instrument’s performance and functions. The figures
given in this manual may differ from those that actually appear on your screen.
Every effort has been made in the preparation of this manual to ensure the accuracy
of its contents. However, should you have any questions or find any errors, please
contact your nearest YOKOGAWA dealer.

Copying or reproducing all or any part of the contents of this manual without the
permission of YOKOGAWA is strictly prohibited.

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

All Rights Reserved, Copyright © 2015 Yokogawa Test & Measurement Corporation
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Trademarks

Revisions

Microsoft, Internet Explorer, MS-DOS, Windows, Windows NT, Windows XP, Windows
Vista, Windows 7, Windows 8, and Windows 8.1 are either registered trademarks or
trademarks of Microsoft Corporation in the United States and/or other countries.
Adobe and Acrobat are either registered trademarks or trademarks of Adobe Systems
Incorporated.

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

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

1st Edition  June 2015
2nd Edition October 2017
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Checking the Contents of the Package

Unpack the box and check the contents before operating the instrument. If some of the
contents are not correct or missing or if there is physical damage, contact the dealer from
which you purchased them.

WT3001E/WT3002E/WT3003E/WT3004E
Check that the model name and suffix code given on the name plate on the side panel
match those on your order.

MODEL
SUFFIX
NO.

& Read/Lisez

‘Yokogawa Test & Measurement Corporation
TOKYO XXX-XXXX JAPAN

YOKOGAWA 4  Made in Japan

e MODEL and SUFFIX Codes

Model/ltem

Suffix Code

Description

WT3001E
WT3002E
WT3003E
WT3004E

Power analyzer one element model

Power analyzer two elements model

Power analyzer three elements model

Power analyzer four elements model

The power supply specifications are 100 to 240
VAC on all of the above models.

-2A0
-2A1
-2A2
-2A3
-2A4
-30A0
-30A1
-30A2
-30A3
-30A4

Element configuration

None 2A input element
2Ax1 input element
2Ax2 input elements
2Ax3 input elements
2Ax4 input elements
None 30A input element
30Ax1 input element
30Ax2 input elements
30Ax3 input elements
30Ax4 input elements

Power cord" -D
-F
-H
-N
-Q
-R

UL/CSA standard power cord, maximum rated voltage: 125 V
VDE standard power cord, maximum rated voltage: 250 V
GB standard power cord, maximum rated voltage: 250 V
NBR standard power cord, maximum rated voltage: 250 V
BS standard power cord, maximum rated voltage: 250 V

AS standard power cord, maximum rated voltage: 250 V

Options

1G6

/B5
IFQ

/DA
N1
/C1272
/Cc27
IC7
/C5
/FL
/MTR

Advanced computation

(Harmonic measurement in normal measurement mode, wide bandwidth
harmonic measurement, IEC harmonic measurement, waveform
computation, FFT, and saving of waveform sampling data)

Built-in printer

Frequency measurement add-on (simultaneous measurement on all input
elements possible)

20-channel D/A output

VGA output

USB port (PC)

RS-232 communications

Ethernet communications

USB port (peripheral device)

Voltage fluctuation and flicker measurement

Motor evaluation function

*1 Make sure that the attached power cord meets the designated standards of the country and area that you are using it in.

*2 Select either one.

For products whose suffix code contains “Z,” an exclusive manual may be included.
Please read it along with the standard manual.
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Checking the Contents of the Package

¢ Installation Positions of 2 A Input Elements and 30 A Input Elements
If both 2 A input elements and 30 A input elements exist, 2 A input elements are
installed to the left of 30 A input elements (when facing the rear panel).

Example: When the suffix code is WT3003E-2A2-30A1-D

2 A Input Element

30 A Input Element
J - -~ ~
¥ g a8 9
[[
Lo |0
3 Isal Isal n
Rear View

* No. (Instrument Number)
When contacting the dealer from which you purchased the instrument, please give
them the instrument number.
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Checking the Contents of the Package

Standard Accessories
The

standard accessories below are supplied with the instrument.

Item

Model/Part No.  Quantity Note

Power cord*"

One of the following power cords is included according to the suffix code on the previous page.

A1006WD 1 UL, CSA standard power cord
A1009WD 1 VDE standard power cord
A1064WD 1 GB standard power cord
A1088WD 1 NBR standard power cord
A1054WD 1 BS standard power cord
A1024WD 1 AS standard power cord
Power fuse A1463EF 1 250V, 6.3 A, time lag
Attached to the fuse holder
Rubber feet A9088ZM 2 Two pieces in one set. Two sets provided.
Current input B9318FX 1 With four attachment screws
protective cover
Safety terminal 758931 See Same number as the number of installed input elements.
adapter set right WT3001E: 1 set with 1 hexagonal socket wrench
WT3002E: 2 sets with 1 hexagonal socket wrench
WT3003E: 3 sets with 1 hexagonal socket wrench
WT3004E: 4 sets with 1 hexagonal socket wrench
Printer roll B9316FX 2 For the built-in printer
paper Provided only with option /B5
36-pin A1005JD 1 For D/A output
connector Provided only with option /DA

Power cord (One of the following power cords is included according to the suffix code)
/\

A1006WD A1009WD A1064WD A1088WD A1054WD A1024WD

Power fuse
A1463EF

Rubber feet
A9088ZM

Current input protective
cover
B9318FX

Manuals™
« Printed manuals

&

Safety terminal
adapter set
758931

BB

e

* Manual CD
Printer roll paper 36-pin connector
B9316FX A1005JD o
& <&
Y

*1 Make sure that the attached power cord meets the designated standards of the country and area that you are using

it in.

*2 Manuals
Item Model/Part No. Quantity Note
Printed manuals IM WT3001E-01EN 1 This manual

IM WT3001E-51EN 1 Manual about the expansion functions
IM WT3001E-9221 1 Document for China
PIM 113-01Z22 1 List of worldwide contacts

Manual CD B821427 1 For details, see the next page.
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Checking the Contents of the Package

Manual CD

The English folder in the manual CD contains the PDF files shown below. The CD also
contains Japanese manuals.

File Name Manual Title Manual No.

Communication Interface.pdf WT3001E/WT3002E/WT3003E/WT3004E IM WT3001E-17EN
Precision Power Analyzer
Communication Interface
User’s Manual

To view the above manuals, you need Adobe Reader.

Never play this manual CD, which contains the user’s manuals, in an audio CD
player. Doing so may cause loss of hearing or speaker damage due to the large
sounds that may be produced.

French

AVERTISSEMENT

Ce CD contient les manuels d’utilisation. Ne jamais insérer ce CD dans un lecteur
de CD audio. Cela pourrait entrainer une perte d’audition ou 'endommagement des
enceintes en raison du volume potentiellement élevé des sons produits.

vi
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Checking the Contents of the Package

Optional Accessories (Sold Separately)
The optional accessories below are available for purchase separately. Use the

accessories specified in this manual. Moreover, use the accessories of this product only
with Yokogawa products that specify them as accessories.

Item Model/ Quantity Note
Part No.
Measurement lead 758917 1 Two leads in one set, used with the

separately sold 758922 or 758929 adapter,
length 0.75 m, ratings 1000 V

Safety terminal adapter set 758923 1 2 pieces in one set. Rated voltage 600 V.
758931 1 2 pieces in one set. Rated voltage 1000 V.
Alligator clip adapter set 758922 1 Two pieces in one set, for the 758917
measurement lead. Rated voltage 300 V
758929 1 Two pieces in one set, for the 758917
measurement lead. Rated voltage 1000 V
Fork terminal 758921 1 Two pieces in one set, for the 758917
measurement lead Rated voltage 1000 V, rated current 25 A
adapter set
BNC-BNC 366924 1 42 V or less, length 1 m
measurement lead 366925 1 42 V or less, length 2 m
External sensor cable B9284LK 1 For connecting the input current sensor input
terminal of this instrument, length 0.5 m
Conversion adapter 758924 1 BNC-4 mm socket adapter, rated voltage
500 V
Serial port adapter 366971 1 9 pin"1-25 pin“2adapter
*1 EIA-574 Standard
*2 EIA-232 Standard (RS-232)
Measurement lead Safety terminal Safety terminal Alligator clip adapter set
758917 adapter set adapter set 758922
758923 758931

S

Alligator clip adapter set  Fork terminal

758929 adapter set

ﬁ 75892;%
Conversion Serial port
adapter adapter

758924

&2

Spare Parts (Sold Separately)

The spare parts below are available for purchase separately.
Item Model/ Quantity Note

eI s

BNC cable External sensor cable
366924 (1 m) B9284LK
366925 (2 m)

Part No.

Printer roll paper B9316FX 10

One roll is one set, thermal-sensitive paper,
total length 10 m

Power fuse A1463EF 2

250V, 6.3 A, time lag

IM WT3001E-01EN
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Safety Precautions

This product is designed to be used by a person with specialized knowledge.

This instrument is an IEC safety class 01 instrument (provided with a terminal for
protective earth grounding). The general safety precautions described herein must
be observed during all phases of operation. If the instrument is used in a manner not
specified in this manual, the protection provided by the instrument may be impaired.
This manual is an essential part of the product; keep it in a safe place for future
reference. YOKOGAWA assumes no liability for the customer’s failure to comply with
these requirements.

The following symbols are used on this instrument.

A Warning: handle with care. Refer to the user’s manual or service manual. This symbol
appears on dangerous locations on the instrument which require special instructions
for proper handling or use. The same symbol appears in the corresponding place in
the manual to identify those instructions.

A Electric shock, danger

N Alternating current

~ Both direct and alternating current
| ON (power)

OFF (power)

ON (power) state

OFF (power) state

Ground (earth) or functional ground terminal (do not use this terminal as a
protective ground terminal)

French

A Avertissement : A manipuler délicatement. Toujours se reporter aux manuels
d’utilisation et d’entretien. Ce symbole a été apposé aux endroits dangereux de
l'instrument pour lesquels des consignes spéciales d’utilisation ou de manipulation
ont été émises. Le méme symbole apparait a I'endroit correspondant du manuel pour
identifier les consignes qui s’y rapportent

A Choc électrique, danger
N~ Courant alternatif
™\~ Courant direct et alternatif

| Marche (alimentation)

O Arrét (alimentation)
B —

Marche
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Safety Precautions

Failure to comply with the precautions below could lead to injury or death or damage

to the instrument.

-EI— Arrét

= Borne de terre ou borne de terre fonctionnelle (ne pas utiliser cette borne comme

prise de terre)

Use the Instrument Only for Its Intended Purpose

This instrument is a power measurement instrument that can measure parameters
such as voltage, current, and power. Do not use this instrument for anything other
than as a power measurement instrument.

Check the Physical Appearance
Do not use the instrument if there is a problem with its physical appearance.

Use the Correct Power Supply

Before connecting the power cord, ensure that the source voltage matches the
rated supply voltage of the instrument and that it is within the maximum rated
voltage of the provided power cord.

Use the Correct Power Cord and Plug

To prevent the possibility of electric shock or fire, be sure to use the power cord
supplied by YOKOGAWA. The main power plug must be plugged into an outlet with
a protective earth terminal. Do not invalidate this protection by using an extension
cord without protective earth grounding. Also, do not use the power cord that came
with the instrument on any other device.

Connect the Protective Ground Terminal

Make sure to connect the protective earth to prevent electric shock before turning
on the power. The power cord that comes with the instrument is a three-prong type
power cord. Connect the power cord to a properly grounded three-prong outlet.

Do Not Impair the Protective Grounding

Never cut off the internal or external protective earth wire or disconnect the wiring
of the protective earth terminal. Doing so may result in electric shock or damage to
the instrument.

Do Not Operate with Defective Protective Grounding or Fuse
Do not operate the instrument if the protective earth or fuse might be defective.
Check the grounding and the fuse before operating the instrument.

Do Not Operate in an Explosive Atmosphere
Do not operate the instrument in the presence of flammable gasses or vapors.
Doing so is extremely dangerous.

Do Not Remove the Covers or Disassemble or Alter the Instrument

Only qualified YOKOGAWA personnel may remove the covers and disassemble or
alter the instrument. The inside of the instrument is dangerous because parts of it
have high voltages.

Ground the Instrument before Making External Connections

Securely connect the protective grounding before connecting to the item under
measurement or to an external control unit. Before touching a circuit, turn off its
power and check that it has no voltage.

IM WT3001E-01EN



Safety Precautions

Measurement Category
The measurement category of the instrument is Il. Do not use it for measurement
category Ill or IV measurements.

Install or Use the Instrument in Appropriate Locations

» This instrument is designed to be used indoors. Do not install or use it outdoors.

 Install the instrument so that you can immediately remove the power cord if an
abnormal or dangerous condition occurs.

Connect Cables Correctly

This instrument can measure large voltages and currents directly. If you use a
voltage transformer or a current transformer together with this power meter, you
can measure even larger voltages or currents. When you are measuring a large
voltage or current, the power capacity of the item under measurement becomes
large. If you do not connect the cables correctly, an overvoltage or overcurrent may
be generated in the circuit under measurement. This may lead to not only damage
to the instrument and the item under measurement, but electric shock and fire as
well. Be careful when you connect the cables, and be sure to check the following
points.

Before you begin measuring (before you turn the item under measurement on),
check that:
» Cables have been connected to the terminals of this instrument correctly.
» Check that there are no voltage measurement cables that have been
connected to the current input terminals.
» Check that there are no current measurement cables that have been
connected to the voltage input terminals.

» If you are measuring multiphase power, check that there are no mistakes in
the phase wiring.

« Cables have been connected to the power supply and the item under
measurement correctly.
Check that there are no short circuits between terminals or between connected
cables.

» The cables are connected firmly to the current input terminals.

* There are no problems with the current input terminals and the crimping
terminals, such as the presence of foreign substances.

During measurement (never touch the terminals and the connected cables when

the item under measurement is on), check that:

» There no problems with the input terminals and the crimping terminals, such as
the presence of foreign substances.

* The input terminals are not abnormally hot.

» The cables are connected firmly to the input terminals.
The terminal connections may become loose over time. If this happens, heat
may be generated due to changes in contact resistance. If you are going to take
measurements using the same setup for a long time, periodically check that the
cables are firmly connected to the terminals. (Be sure to turn both the power
meter and the item under measurement off before you check the connections.)

IM WT3001E-01EN



Safety Precautions

After measuring (immediately after you turn the item under measurement off):
After you measure a large voltage or current, power may remain for some time
in the item under measurement even after you turn it off. This remaining power
may lead to electric shock, so do not touch the input terminals immediately
after you turn the item under measurement off. The amount of time that power
remains in the item under measurement varies depending on the item.

Accessories

Use the accessories specified in this manual. Moreover, use the accessories of this
product only with Yokogawa products that specify them as accessories.

Do not use faulty accessories.

CAUTION

Operating Environment Limitations

This product is a Class A (for industrial environments) product. Operation of this
product in a residential area may cause radio interference in which case the user
will be required to correct the interference.

French

AVERTISSEMENT

Utiliser 'instrument aux seules fins pour lesquelles il est prévu

Cet instrument est un instrument de mesure de puissance pouvant mesurer des
parametres tels que la tension, le courant et la puissance. Ne pas utiliser cet
instrument a des fins autres que la mesure de puissance.

Inspecter I’apparence physique
Ne pas utiliser I'instrument si son intégrité physique semble étre compromise.

Vérifier I’'alimentation

Avant de brancher le cordon d’alimentation, vérifier que la tension source
correspond a la tension d’alimentation nominale de l'instrument et qu’elle est
compatible avec la tension nominale maximale du cordon d’alimentation.

Utiliser le cordon d’alimentation et la fiche adaptés

Pour éviter tout risque de choc électrique ou d’incendie, toujours utiliser le cordon
d’alimentation fourni par YOKOGAWA. La fiche doit étre branchée sur une prise
secteur raccordée a la terre. En cas d’utilisation d’'une rallonge, celle-ci doit étre
impérativement reliée a la terre. Ne pas utiliser le cordon d’alimentation fourni avec
I'instrument pour tout autre appareil.

Brancher la prise de terre

Avant de mettre I'instrument sous tension, penser a brancher la prise de terre pour
éviter tout choc électrique. Le cordon d’alimentation livré avec 'instrument est doté
de trois broches. Brancher le cordon d’alimentation sur une prise de courant a trois
plots et mise a la terre.

IM WT3001E-01EN
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Safety Precautions

Ne pas entraver la mise a la terre de protection

Ne jamais neutraliser le fil de terre interne ou externe, ni débrancher la borne
de mise a la terre. Cela pourrait entrainer un choc électrique ou endommager
linstrument.

Ne pas utiliser avec un conducteur de terre ou un fusible défectueux
Ne pas utiliser I'instrument si le conducteur de terre ou le fusible est défectueux.
Vérifier le conducteur de terre et le fusible avant d'utiliser I'instrument.

Ne pas utiliser dans un environnement explosif
Ne pas utiliser l'instrument en présence de gaz ou de vapeurs inflammables. Cela
pourrait étre extrémement dangereux.

Ne pas retirer le capot, ni démonter ou modifier I'instrument

Seul le personnel YOKOGAWA qualifié est habilité a retirer le capot et a démonter
ou modifier l'instrument. Certains composants a l'intérieur de I'instrument sont a
haute tension et par conséquent, représentent un danger.

Relier 'instrument a la terre avant de le brancher sur des connexions externes
Toujours relier 'instrument a la terre avant de le brancher aux appareils a mesurer
ou a une commande externe. Avant de toucher un circuit, mettre I'instrument hors
tension et vérifier 'absence de tension.

Catégorie de mesure
Cet instrument appartient a la catégorie de mesure Il. Ne pas l'utiliser pour réaliser
des mesures de catégorie Ill ou IV.

Installer et utiliser I'instrument aux emplacements appropriés

» Linstrument est prévu pour une utilisation en intérieur. Ne pas l'installer, ni I'utiliser
a I'extérieur.

* Installer 'instrument de maniére a pourvoir immédiatement le débrancher du
secteur en cas de fonctionnement anormal ou dangereux.

Brancher les cables correctement

L'instrument est capable de mesurer directement les tensions et les courants
élevés. L'utilisation d'un transformateur de tension ou d’un transformateur de
courant avec cet instrument permet de mesurer des tensions et des courants
encore plus élevés. Lors de la mesure d’'une tension ou d’'un courant élevé, la
capacité de I'appareil mesuré devient élevée. Si les cables sont incorrectement
branchés, une surtension ou une surintensité risque de se produire dans le circuit
soumis a la mesure. Cela pourrait non seulement endommager l'instrument et
I'appareil mesuré, mais aussi entrainer un choc électrique et un incendie. Toujours
brancher les cables correctement et vérifier les points suivants.

Avant de procéder a une mesure (avant de mettre I'appareil mesuré sous tension),
vérifier que :
* Les cables ont été correctement branchés sur les bornes de l'instrument.
» Les cables de mesure de la tension n'ont pas été malencontreusement
branchés sur les bornes d'entrée de courant.
* Les cables de mesure du courant n'ont pas été malencontreusement
branchés sur les bornes d'entrée de tension.
» Pour la mesure d'alimentation multiphase, vérifier que le cablage est correct.
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Safety Precautions

* Les cables ont été correctement branchés sur le secteur et sur I'appareil a
mesurer.
Vérifier qu'il n'y a pas de court-circuit entre les bornes ou les cables.

» Les cables sont correctement raccordés aux bornes d'entrée de courant.

« Il n'y a aucun probléme avec les bornes d'entrée de courant et les bornes de
sertissage, comme par exemple une présence de corps étrangers.

Pendant la mesure (ne jamais toucher les bornes et les cables branchés lorsque

I'appareil a mesurer est sous tension), vérifier que :

* |l n'y a aucun probléeme avec les bornes d'entrée et les bornes de sertissage,
comme par exemple une présence de corps étrangers.

» Les bornes d'entrée ne chauffent pas anormalement.

* Les cables sont correctement connectés aux bornes d'entrée.
Les connexions des bornes peuvent se desserrer au fil du temps. Le cas
échéant, une génération de chaleur peut se produire en raison de modifications
au niveau de la résistance de contact. Si des mesures doivent étre réalisées
en utilisant la méme configuration pendant une durée prolongée, vérifier
périodiquement que les cables sont correctement connectés aux bornes. (Veiller
a mettre hors tension le mesureur de puissance et le dispositif mesuré est
réalisée avant de vérifier les raccordements.)

Apres la mesure (tout de suite aprés avoir mis I'appareil mesuré hors tension) :
Si vous avez mesuré une tension ou un courant élevé, une puissance résiduelle
peut rester un certain temps dans l'appareil mesuré, méme aprés sa mise
hors tension. La puissance résiduelle peut entrainer un choc électrique, par
conséquent, apres avoir mis I'appareil hors tension, il convient d'attendre
avant de toucher les bornes d'entrée. La durée pendant laquelle la puissance
résiduelle reste dans I'appareil mesuré varie selon les appareils.

Accessoires

Utiliser les accessoires spécifiés dans ce manuel. En outre, utiliser les accessoires
de ce produit uniquement avec des produits Yokogawa pour lesquels ils sont
spécifiés comme accessoires.

Ne pas utiliser d’accessoires défectueux.

ATTENTION

Limitations relatives a I’environnement opérationnel

Ce produit est un produit de classe A (pour environnements industriels). L'utilisation
de ce produit dans un zone résidentielle peut entrainer une interférence radio que
I'utilisateur sera tenu de rectifier.
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Sales in Each Country or Region

Waste Electrical and Electronic Equipment
Waste Electrical and Electronic Equipment (WEEE), Directive

(This directive is valid only in the EU.)

This product complies with the WEEE directive marking requirement. This marking
indicates that you must not discard this electrical/electronic product in domestic
household waste.

Product Category
With reference to the equipment types in the WEEE directive, this product is classified as
a “Monitoring and control instruments” product.

When disposing of products in the EU, contact your local Yokogawa Europe B.V. office.
Do not dispose in domestic household waste.

A

EU Battery Directive
EU Battery Directive

(This directive is valid only in the EU.)
Batteries are included in this product. This marking indicates they shall be sorted out and
collected as ordained in the EU battery directive.

Battery type: Lithium battery

You cannot replace batteries by yourself. When you need to replace batteries, contact
your local Yokogawa Europe B.V. office.

X

Authorized Representative in the EEA

Yokogawa Europe B.V. is the authorized representative of Yokogawa Test &
Measurement Corporation for this product in the EEA. To contact Yokogawa Europe B.V.,
see the separate list of worldwide contacts, PIM 113-01Z2.
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Conventions Used in This Manual

Safety Markings

The following markings are used in this manual.

to the instrument. This symbol appears on the instrument to indicate
that the user must refer to the user’s manual for special instructions.
The same symbol appears in the corresponding place in the user’s
manual to identify those instructions. In the manual, the symbol is
used in conjunction with the word “WARNING” or “CAUTION.”

Calls attention to actions or conditions that could cause serious or
WARNING ) .
fatal injury to the user, and precautions that can be taken to prevent

such occurrences.

i Improper handling or use can lead to injury to the user or damage

Calls attention to actions or conditions that could cause light
CAUTION & . o

injury to the user or damage to the instrument or user’s data, and

precautions that can be taken to prevent such occurrences.

French

A\ S 0315/ [S\ Rl Attire I'attention sur des gestes ou des conditions
susceptibles de provoquer des blessures graves (voire

mortelles), et sur les précautions de sécurité pouvant
prévenir de tels accidents.

ATTENTION Attire I'attention sur des gestes ou des conditions
susceptibles de provoquer des blessures légéres ou
d’endommager l'instrument ou les données de I'utilisateur,
et sur les précautions de sécurité susceptibles de
prévenir de tels accidents.

Note Calls attention to information that is important for the proper
operation of the instrument.

Subheadings

On pages that describe the operating procedures in chapters 3 through 11, the
following symbols, displayed characters, and terminology are used to distinguish the
procedures from their explanations.

Follow the numbered steps. All procedures are written with
inexperienced users in mind; experienced users may not need to
carry out all the steps.

Procedure

This subsection describes the setting parameters and the limitations
on the procedures. It may not give a detailed explanation of the
function. For a detailed explanation of the function, see chapter 2.

Explanation

IM WT3001E-01EN XV



Conventions Used in This Manual

Displayed Characters and Terminology Used in the Procedural Explanations

Panel Keys and Soft keys

Bold characters used in the procedural explanations indicate characters that are marked on the
panel keys or the characters of the soft keys or menus displayed on the screen.

SHIFT+Panel Key

SHIFT+key means you will press the SHIFT key to turn ON the SHIFT key followed by the
operation key. The setup menu marked in purple below the panel key that you pressed appears
on the screen.

Unit

k Denotes 1000. Example: 12 kg, 100 kHz
K Denotes 1024. Example: 459 KB (file data size)
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Flow of Operation

The figure below is provided to familiarize the first-time user with the general flow of
this instrument operation. For a description of each item, see the relevant section or
chapter. In addition to the sections and chapters that are referenced in the figure below,
this manual also contains safety precautions for handling the instrument and performing
wiring work. Keep them in mind and make sure toobserve them.

Operation of Operation of

Basic Functions Expansion Functions
mm Describes the flow of operation of the basic For the operation of expansion
mm functions of the instrument from measurement functions, see the Expansion
B preparation, to measurement execution, display Function User’s Manual,
= of measured results, and data acquisition. IM WT3001E-51EN. Use the
[ |

expansion functions as

Measurement Preparation necessary for your application.

Install the instrument -p Section 3.2

Connect the power supply and - Sections 3.3 and 3.4
turninnglOFF the power switch

Select the measurement method -+» Section 3.8

Wire the circuit under -» Sections 3.9 to 3.11
measurement
Connect the wires after reading and understanding thoroughly the
precautions given in sections 3.5 and 3.7. As necessary, assemble
the input terminal adapter (see section 3.6) that is to be connected to
the voltage input terminal in advance.

\Set the measurement conditions --» Chapter 4

J

[ .
Harmonic meas. > bar graph, vector

Display Measured/Calculated Results IEC harmonic measurement
Motor evaluation

Measured power ..p Sections 5.1 to 5.10 Delta computation
Integration value «» Sections 5.11 to 5.15 ‘:::a_l‘_' eform computation
Volta?el Current -»Chapter 6 Voltage fluctuation and flicker measurement
wavetorm Cycle-by-cycle measurement
\Trend «-» Chapter 7 ) ««pExpansion Function User’s
9 Manual, IM WT3001E-51EN )

Data Acquisition fPrint on the built-in printer )
- D/A output
Store to internal --» Chapter 8 RGB video signal (VGA) output
memory «-pExpansion Function User’s
S to PC d Manual, IM WT3001E-51EN
ave 10 card ...
> Chapter 9 Output via RS-232, Ethernet, or
Output data via «p Communication Interface USB communication
GP-IB User’s Manual, -« Communication Interface
icati IM WT3001E-17EN (CD User’s Manual,
| communication ) IM WT3001E-17EN (CD) )
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Chapter 1 Names and Functions of Parts

1.1 Front Panel, Rear Panel, and Top Panel

Front Panel
—Cursor keys
Sets values (includes the movement between digits), moves the
cursor, and selects items in setup operations.
ESC key __SET key PP
Clear a setup menu or
dialoa b up ! Enters (Confirms) the item or value set using the cursor keys.
g box. __RESET key
Soft "eYS Resets the value entered using the cursor keys to default.
Selects items on the setup menu __PAGE key
that appears on the screen. Because all measurement items cannot fit on one screen, this
PC card slot . instrument displays the measurement items on separate pages.
Used when saving data to a The PAGE Y key and the PAGE A key is used to switch the
PC card. (See section 9'1|) displayed page. (See section 5.1)
Handle e B |5 Setup Menu Display Key and
Use the handles (both T ExecutionKey
frlmieii)s:::rir;mozgge :g Keys that are pressed first when entering a
section 3.1) ’ LCD I ‘ | setting or executing an operation. Press
’ e J the setup menu display key to open various
d H=== setup menus. Press an execution key to
A e E% D execute the operation assigned to that key.
(See section 1.2)
(LI
USB port . o _ SHIFT key
Connecta Usg  Power switch.  Built-in printer (option) The keys enter the shifted state when you press

memory or USB (See section 3.4)  Used to print screen images.

the SHIFT key and the SHIFT key illuminates.

(See the Expansion Function User’s  |n this state, the setup menu marked in purple

below the panel keys can be selected.

GP-IB connector RS-232 connector or USB port (for the PC)

See the Communication Interface User’s Manual,
IM WT3001E-17EN (CD).

» Receives the synchronization source

External clock input connector
|— (signal) that defines the

measurement/computation period. (See
section 4.7)

* Receives the external PLL source
(signal) for harmonic measurement.

keyboard.
Manual, IM WT3001E-51EN.)
Rear Panel
(See the Communication Interface User’s Manual, (Selectable option)
IM WT3001E-17EN (CD).)
Voltage input terminal Input element 1 (See section 2.3)
Used to connect Input element 2
voltage measurement Input element 3
cables. Input element 4
(See sections 3.8 to —l
3.11) =
External current
sensor input ﬁ
terminal

Used to connect the
external sensor cable [\

See the Expansion Function User’s
Manual, IM WT3001E-51EN.

Ethernet port (option)

from the external

(See the Expansion Function User’s

current sensor. (See

section 3.10) Current input terminal
Used to connect current measurement
cables. (See sections 3.8, 3.9, and 3.11)

Torque signal input connector (option)
Receives signals from torque meters when
evaluating motors. (See the Expansion Function
User’s Manual, IM WT3001E-51EN.)

Revolution signal input connector (option)

Manual, IM WT3001E-51EN.)

External start signal output connector
Used when performing master/slave
synchronized measurement. (See
section 10.8)

Power connector (See section 3.3)
Power fuse (See section 11.5)
RGB video signal (VGA) output connector (option)
Outputs image signals. (See the Expansion Function
User’s Manual, IM WT3001E-51EN.)

Receives signals from revolution sensors when D/A output connector (option)
evaluating motors. (See the Expansion Function Outputs numeric data that has been converted to
User’s Manual, IM WT3001E-51EN.) analog DC voltage. (See the Expansion Function

User’s Manual, IM WT3001E-51EN.)

IM WT3001E-01EN
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Top Panel

1.1 Front Panel, Rear Panel, and Top Panel

Outlet holes

((See section 3.2)
9\
j&Handle

IM WT3001E-01EN
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1.2

Setup Menu Display Key and Execution Key

Setting the Measurement Conditions

g VOLTAGE RANGE CURRENT RANGE

oS

O-@-O-@wone] [auto] | G~E-Co-@{wone] [auTo]

INPUT INFO.

WIRING Key (See sections 4.1, 4.2, 5.7, and 5.8)

Displays a menu for selecting the wiring system, selecting independent setting of input
elements, setting the computing equation for efficiency, setting the wiring compensation,
setting the efficiency compensation, etc. When the wiring compensation or efficiency
compensation is enabled, the COMPEN indicator illuminates.

SHIFT+WIRING (INPUT INFO.) Key (See sections 3.16 and 4.1)

Displays a list of conditions for receiving voltage/current signals and acquiring
the signals as data such as the wiring system of each input element, wiring unit,
measurement range, input filter, scaling, and synchronization source.

ELEMENT Key (See section 4.1 and 4.2)

» Selects the input element for setting the measurement range. The selected input
element switches each time the ELEMENT key is pressed.

* Input elements that are assigned to the same wiring unit in the wiring system
selection are selected simultaneously.

SHIFT+ELEMENT (ALL) Key (See section 4.1 and 4.2)

Collectively sets the voltage range or current range of all installed input elements.
Pressing only the ELEMENT key again enables individual input elements to be
configured.

A Key and v Key (See section 4.3 and 4.4)

Selects the voltage range, the current range, or the externalcurrent sensor range. The
selected range is enabled when the AUTO key is not turned ON (manual range function).

AUTO Key (See section 4.3 and 4.4)

When the AUTO key is pressed and the AUTO indicator illuminates, the auto range function
is enabled. The voltage range, current range, and externalcurrent sensor range are
automatically switched according to the amplitude of the input electric signal. Pressing the
AUTO key again turns OFF the AUTO indicator and enables the manual range function.

EXT SENSOR Key (See section 4.4)

When the EXT SENSOR key is pressed and the “EXT SENSOR” indicator illuminates,
the external current sensor range for measuring the current sensor output on this
instrument can be selected using using the AoV key in the CURRENT RANGE
section. Pressing the EXT SENSOR key again turns OFF the EXT SENSOR indicator
and enables the selection of the current range for direct input.

SHIFT+EXT SENSOR (SENSOR RATIO) Key (See section 4.4)
Displays a menu for setting the current sensor transformation ratio for each input element.
These transformation ratios are used to convert the current sensor output to current.

IM WT3001E-01EN
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1.2 Setup Menu Display Key and Execution Key

UPDATE
Povere] Qove o Qoe ) [owe] | (R0 (oo | ) [Loce ]

D | || IISINGLEI
] ] | G B | e | G

|SCALING| |LINEFILTER| I AVG I
FREQ

FILTER

] | | [smesource)

o

SCALING Key (See section 4.5)

Displays a menu for setting the VT ratio, CT ratio, or power coefficient for each input
element. These coefficients are used to convert the VT/CT output or the power derived
from measuring the VT and CT outputs to the voltage, current, and power of the object
being measured.

LINE FILTER Key (See section 4.8)
Displays a menu for setting the filter that is inserted into the measurement circuit
within this instrument for each input element.

SHIFT+LINE FILTER (FREQ FILTER) Key (See section 4.8)
Displays a menu for setting the filter that is inserted into the frequency measurement
circuit within this instrument for each input element.

AVG Key (See section 4.9)
Displays a menu for setting the function that calculates the average of measured values.

SYNC SOURCE Key (See section 4.7)

» Displays a menu for setting the synchronization source for each wiring unit. The
synchronization source defines the period (measurement period) over which the
sample data is acquired for determining the numeric data (measured values) such
as voltage, current, and power.

+ |If all elements are selected with the SHIFT+ELEMENT (ALL) key as explained
on the previous page, the synchronization source of all input elements can be set
collectively.

UPDATE RATE Key (See section 4.10)

Displays a menu for selecting the acquisition interval (data update interval) of the
sampled data that is used to determine the numeric data (measured values) such as
voltage, current, and power.

HOLD Key (See section 4.11)

When the HOLD key is pressed and the HOLD indicator illuminates, the measurement
and display operation is aborted, and the numeric data display is held. Pressing

the HOLD key again turns OFF the HOLD indicator and restarts the updating of the
numeric data display.

SINGLE Key (See section 4.11)

If the SINGLE key is pressed while in the hold condition, the measurement is
performed once at the specified data update interval and this instrument returns to the
hold condition.
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1.2 Setup Menu Display Key and Execution Key

Displaying the Measured/Computed Results

ELEMENT

OO

OO @
IS

MEASURING

@~~~ wove] [0

100

DISPLAY
[vomerec] { wave | ||| | B[N |

] [ | )
o] ] | ) B | @@ | G

ANIEICICH

MODE Key (See section 5.2)

Switches the voltage mode and current mode. The mode can be set to true rms value
(RMS), rectified mean value calibrated to the rms value (MEAN), simple average (DC),
or rectified mean value (RMEAN) for the voltage mode and current mode, separately.

NUMERIC Key (See section 3.15 and 5.1. For details on the harmonic
measurement (/G6 option), see the Expansion Function User’s Manual, IM
WT3001E-51EN.)

Displays the screen that shows the numeric data.

» Pressing the ITEM key (explained later) while showing the numeric data opens a
menu for changing the displayed items.

* Pressing the FORM key (explained later) while showing the numeric data opens a
menu for changing the number of displayed items. For harmonic measurement (/
G6 option), a list showing the measured values for each harmonic order can also
be selected.

WAVE Key (See section 3.15 and 6.1 to 6.8)

Displays the screen that shows the waveform.

* Pressing the ITEM key (explained later) while showing the waveform opens a menu
for selecting the displayed waveform or a menu for zooming the waveform.

» Pressing the FORM key (explained later) while showing the waveform opens a
menu for setting the time axis of the displayed waveform, the trigger for displaying
the waveform on screen, the number of divided waveform display windows, the
assignment of waveforms to the divided windows, etc.

OTHERS Key (See section 3.15, 7.1 to 7.6, and 7.8. For details on bar graphs

or vector displays (option), see the Expansion Function User’s Manual, IM
WT3001E-51EN.)

Displays a menu for selecting the screen that shows the trend, bar graph,*! vector,*"
IEC harmonic measurement,*! waveform computation,*' FFT,*' and voltage fluctuation
and flicker measurement.*2

*1  Only on models with the /G6 option.
*2  Only on models with the /FL option.

IM WT3001E-01EN
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1.2 Setup Menu Display Key and Execution Key

DISPLAY ITEM & ELEMENT o
Povere] Lo ) Qome ] (o] | [E] [ooe J | (oo ]

(o] L]
U mem | [ rorm | || [ user | [ewement] | | |®®

LOWER ITEM LOWER FORM USER SET O AL

(scaunc] nerurer) | ave |
(rvser) [weaswre] [oncioncd

CURSOR [e]

ITEM Key (See section 5.1, 6.4, 6.5, 7.2, 7.3, and 7.6. For details on bar graphs
and vector displays (option), see the Expansion Function User’s Manual, IM
WT3001E-51EN.)

Displays a menu for selecting the displayed items according to the display type
selected with the NUMERIC, WAVE, or OTHERS key on the previous page.

SHIFT+ITEM (LOWER ITEM) Key (See section 5.1, 6.4, 6.5, 7.2, 7.3, and 7.6. For
details on bar graphs and vector displays (option), see the Expansion Function
User’s Manual, IM WT3001E-51EN.)

Displays a menu for selecting the displayed item on the bottom half of the display
when two types of displays are displayed simultaneously on the top and bottom halves
of the display using the setup menu shown with the OTHERS key on the previous
page. The menu configuration is the same as when the bottom half of the display is
shown by itself (full screen).

FORM Key (See section 5.1, 6.2, 6.3, 6.6 to 6.8, 7.4, 7.5, and 7.8. For details on
bar graphs and vector displays (option), see the Expansion Function User’s
Manual, IM WT3001E-51EN.)

Displays a menu for selecting the display format according to the display type selected
with the NUMERIC, WAVE, or OTHERS key on the previous page.

SHIFT+FORM (LOWER FORM) Key (See section 5.1, 6.2, 6.3, 6.6 to 6.8, 7.4,

7.5, and 7.8. For details on bar graphs and vector displays (option), see the
Expansion Function User’s Manual, IM WT3001E-51EN.)

Displays a menu for selecting the display format for the bottom half of the display
when two types of displays are displayed simultaneously on the top and bottom halves
of the display using the setup menu shown with the OTHERS key on the previous
page. The menu configuration is the same as when the bottom half of the display is
shown by itself (full screen).

U/IIP Key, SIQ/N @ Key, WP/q/TIME Key, FU/FI/n Key (See section 5.1)

Each time the U/I/P key is pressed, the measurement function of the displayed item

at the cursor switches in the following order: U -> | -> P -> the measurement function

before the U/I/P key was pressed -> U, and so on. The numeric data of the selected

measurement function is displayed.

* The above operation is carried out when numeric data is displayed and the menu is
not displayed or the ITEM key has been pressed.

* Only the measurement function switches.

» The measurement function of U and | varies depending on the voltage mode
or current mode. For example, if the voltage mode is set to RMS, Urms and its
numeric data are displayed.

* When the S/Q/N¢ key, WP/q/TIME key, or FU/FI/n key is pressed, the
measurement function also switches in order similar to the U/I/P key.

1-6
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1.2 Setup Menu Display Key and Execution Key

USER Key (See section 5.1)

Each time the USER key is pressed, the measurement function of the displayed item

at the cursor switches to the preset (user-defined) measurement function, and the

numeric data of the selected measurement function is displayed.

» The above operation is carried out when numeric data is displayed and the menu is
not displayed or the ITEM key has been pressed.

» Up to four measurement functions can be preset (user defined).

» After displaying the user-defined measurement functions, the measurement
function that was displayed before the USER key was pressed is shown.

* Only the measurement function switches.

SHIFT+USER (USER SET) Key (See section 5.1)
Displays a menu for registering (defining) the measurement functions that you wish to
display when the USER key is pressed.

ELEMENT Key (See section 5.1)

Each time the ELEMENT key is pressed on models with four input elements installed,

the input element or wiring unit of the displayed item at the cursor switches in the

following order: 1 ->2 ->3 ->4 -> ¥A-> 3B -> 1, and so on. The numeric data of the

selected input element or wiring unit is displayed.

* The above operation is carried out when numeric data is displayed and the menu is
not displayed or the ITEM key has been pressed.

* Only the input element or wiring unit switches.

» The input element or wiring unit that is displayed varies depending on the number
of input elements that are installed in this instrument or the selected wiring system.

SHIFT+ELEMENT (ALL) Key (See section 5.1)

If the ALL indicator is illuminated by pressing the SHIFT+ELEMENT (ALL) key on

models with four input elements installed, each time the ELEMENT key is pressed, the

input elements or wiring units displayed on one page switches in the following order:

1->2->3->4->3A->2B->1, and so on. The numeric data of the selected input

elements or wiring units is displayed. If the SHIFT+ELEMENT (ALL) key is pressed

again the ALL indicator turns OFF, and the function for switching the input elements or

wiring units displayed on one page is released.

* The above operation is carried out when numeric data is displayed and the menu is
not displayed or the ITEM key has been pressed.

* Only the input element or wiring unit switches.

» The input element or wiring unit that is displayed varies depending on the number
of input elements that are installed in this instrument or the selected wiring system.

MEASURE Key (See section 5.4 to 5.6, 5.9, 5.10, 10.3, and 10.9)

Displays a menu for setting the user-defined functions, setting the MAX hold function,
setting the average active power, setting the computing equation for apparent/reactive
power, setting the computing equation for corrected power, selecting the display
format of phase difference, selecting the sampling frequency, setting the master/slave
synchronized measurement, and so on.

SHIFT+MEASURE (CURSOR) Key (See section 6.9 and 7.7. For details on bar
graphs (option), see the Expansion Function User’s Manual, IM WT3001E-51EN.)
Displays a menu for measuring values with cursors when waveforms, trends, or bar
graphs (harmonic measurement option) are displayed.

IM WT3001E-01EN
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1.2 Setup Menu Display Key and Execution Key

Integration, D/A Output (Option), Motor Evaluation (Option), and Harmonic
Measurement (Option)

|| e | ]

| SCALING I | I | I

MOTOR
SET

[HrRmseT| | ] | ]

o

INTEG Key (See section 5.11 to 5.14. For details on the rated time of integrated
D/A output (option), see the Expansion Function User’s Manual, IM WT3001E-
51EN.)

Displays a menu for setting the integration mode, integration timer, reservation time,
integration auto calibration, integration start/stop/reset, and rated time of integrated D/
A output (option).

SHIFT+SCALING (MOTOR SET) Key (See the Expansion Function User’s
Manual, IM WT3001E-51EN )
Displays a menu for setting the motor evaluation function.

HRM SET Key (See the Expansion Function User’s Manual, IM WT3001E-51EN )
Displays a menu for setting the harmonic measurement function.

Storing/Recalling Data, Saving/Loading Data, and Printing on the Built-in Printer

e e e e oY £

FILE | (macesave] [ STORE |

MENU STORE SET

LRt | | J 1 J

MENU

STORE Key (See section 8.4)
Starts or stops the store operation or clears the internal memory.

SHIFT+STORE (STORE SET) Key (See section 8.1 to 8.3, 8.5, and 8.6)
Displays the store and recall setup menu.

FILE Key (See section 9.1 to 9.3, and 9.5 to 9.9)

Displays a menu for formatting the external storage medium, saving/loading setup
parameters, saving measured data, changing file attributes, deleting files, copying
files, renaming directories/files, creating directories, etc.

IMAGE SAVE Key (See section 9.4)
Saves the screen image data.

1-8
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1.2 Setup Menu Display Key and Execution Key

Other Functions

SHIFT+IMAGE SAVE (MENU) Key (See section 9.4)
Displays a menu for setting the file name, data format, color mode, data compression,
and comment shown on the display when saving the screen image data.

* PRINT Key (See the Expansion Function User’s Manual, IM WT3001E-51EN)
Prints the screen image data or numeric data list.

* SHIFT+PRINT (MENU) Key (See the Expansion Function User’s Manual, IM
WT3001E-51EN)
Displays menu for setting the print destination, setting the print format, setting the
comment, setting the auto print function, feeding the paper, and etc.

OREMOTE

Pover] Lo ) Qe ] {one] I ] [ooe | oo ]
[ores) () [ | [onee)

CAL

L]Oo@ | [w]

{ ] | ] | J
l ] { ] [swesource])

O NuLL

l ] { msc | [ Here |

* SHIFT+SINGLE (CAL) Key (See section 10.1)
Executes zero-level compensation. Creates a zero input condition inside this
instrument and sets the level at that point as the zero level.

e SHIFT+SYNC SOURCE (NULL) Key (See section 10.2)
When the SHIFT+SYNC SOURCE (NULL) key is pressed and the NULL indicator
illuminates, the NULL function, which subtracts the DC component of the measurement
circuit from the sampled data, is activated. Pressing the SHIFT+SYNC SOURCE (NULL)
key again turns OFF the NULL indicator and the NULL function is deactivated.

e MISC Key (See section 3.12, 3.13, 3.17, 4.6, 10.4 t0 10.7, 11.3, and 11.4
For details on the D/A output, RS-232 communication, and Ethernet
communication, see the Expansion Function User’s Manual, IM WT3001E-51EN.)
Displays a menu for setting the date/time, initializing setup parameters, selecting the
message language, selecting the menu language, selecting the crest factor, selecting
the display font, selecting the display brightness, setting the display color, setting key
lock and shift lock, setting the self-test function, checking the system status, setting
the D/A output (option), setting the remote control function (through the communication
protocol of GP-IB/RS-232 (option)/Ethernet (option)) using communication commands,
setting the Ethernet communication LAN function (option), etc.

* HELP key (See section 10.8)
Displays a help window that provides information about the setup menu that is displayed.

* LOCAL Key (See the Communication Interface User’s Manual, IM WT3001E-17EN (CD))
Switches this instrument from remote mode (REMOTE indicator illuminated) to local
mode (enable front panel key operation on this instrument)). However, the key is
invalid when this instrument is in local lockout mode.

IM WT3001E-01EN
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1.3 Display Screen

Screen Example When Measuring Power (Numeric Display) in Normal Measurement

Mode
For a description of the screens in other measurement modes and display modes other

than power measurement (numeric display), see the respective chapters covering each
mode.

Measurement mode (see section 3.16) i . i
Display of various settings

Display indicating that the Measurement range (see section 4.3)
display items can be changed Data update interval (section 4.10)
directly (see section 5.1) Synchronization source (see section 4.7)
Input peak over-range Integration status (see section 5.11)

indicator (see section 5.1)
Page bar (see section 5.1)

Normal Mode Uover:m m m m Shyf:m J1-4 : 1Arms
| Iover:m = m m Trg:m JInteg:Reset

YOKOGAWA 4

|§ & change items

PA

&

E Element1

[«] [u1 100vrms
U rms 1 ? | § 1arms
. V | . - — Input element settings
Elemen .
2 Uz 100vrms Measurer_nent range
é 12 1Arms (see section 4.3)
M~ * Wiring system
Irms1 O 5 6 54 8 bl Element3 (see section 4.1)
U3 100vrms
" A = |13 1Arms * Voltage/Current mode
§ (see section 5.2)
6 Elementd
P 1 M [us 100vrms
53.119,, 1%
" W g Motor o
spd 20V
g Tr 20v —— Measurement range of

motor input (motor version)
Integ:Reset

A
0 . 9 2 8 6 2 _____ .__.__T1T— Integration setting/status

(see section 5.11)

Jpdate 10 2006-07-06 17:01:49
Data update count (see section 5.1) Date/time (see section 3.11)

Displays Other than Values

- _O L_ _ Over-range display

Displayed if the measured value exceeds 140%* of the measurement range.
* 160% when the voltage range is 1000 V.

- _O F _ _ Overflow display

Displayed if the measured or computed result cannot be displayed using the specified
decimal position or unit.

= = = = = = = No data display
Displayed if a measurement function is not selected or if no numeric data is present.

E r ro r Error display

Displayed such as when the measured value is outside a given range.
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Chapter 2 Functional Description

21 System Configuration and Block Diagram

System Configuration

Load
Power Motor
supply l l v \
Current
CT | | sensor
2
l l Torque Revolution
H—j %/—/ meter sensor
Voltage Current
(Input either one) (Input either one)

/

. Motor evaluation
EE (option)

p)
Input element //

l

= Y] T = USB keyboard (option)
External clock input —> m WT3001E | %ULOOO:E!LOOOEE oo
Master/slave «—— > (7| H W$ggg§5 o %8 S lg=lzele=e ]]
sync signal D WT3004E o %g% — Dif |~ — Built-in printer (option)
|:Measurement o oj2=s | — Z’;itr;t Iissctreen image data/numeric

start/sto
P 4 | D Y

Internal memory
Setup parameters Store numeric data and waveform display data
Recall numeric data and waveform display data

Numeric data

Waveform display data

Screen image data

Store data Ethernet interface

(option)
PC card/ Screen image/
USB memory (option) numeric data list
GP-IB interface/
J RS-232 interface (option)/
Ethernet interface (option)/
USB interface (option) RGB video signal
Setup parameters | | Numeric data (VGA) output (option)
Waveform display data Image signal

Screen image data DIA output (option)

Output the measured
values as analog
voltage

! \ |

4
PC Network printer CRT Recorder

| (s ]

Printer

l

IM WT3001E-01EN
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2.1 System Configuration and Block Diagram

Block Diagram

| Input element 2 to 4
cPU —
Input element 1
_________________________________________ )
| 8.4-inch
| Element LCD
| 2to4
: ®—» Dpsp RGB output
| Element 1 (option)
Pulse || P
trans- || K
former |1 eys
1
|
|
——| |97 Delta
--Z-ZD, DSP |—
g
T
z:er:: gi%sns Pulse | RS-_232
Frequency ftrans- | P MATH-DSP (option)
filter ormer | N (option)
= Built-in printer
———————————————————————————————————————— - (option)
N
zero cross Isolator [—p (option)
detection
Peak USB port (PC)
|_detection Motor (option)
DSP
A/D USB port (peripheral
device) (option)
zero cross Isolator | |
detection
Ethernet
| detection (option)

Input Signal Flow and Process
The input elements 1 through 4, consist of a voltage input circuit and a current input
circuit. The input circuits are mutually isolated. They are also isolated from the case.

The voltage signal that is applied to the voltage input terminal (U, t) is normalized using
the voltage divider of the voltage input circuit and an operational amplifier (OP AMP). It is
then input to a voltage A/D converter.

The current input circuit is equipped with two types of input terminals, a current input
terminal (I, +) and a external current sensor input terminal (EXT). Either one can be
used at any given time. The voltage signal from the current sensor that is received at
the external current sensor input terminal is normalized using the voltage divider and an
operational amplifier (OP AMP). It is then input to a current A/D converter. The current
signal that is applied to the current input terminal is converted to a voltage. Then, it is
input to the current A/D converter in the same fashion as the voltage signal from the
current sensor.

The voltage signal that is input to the voltage A/D converter or current A/D converter is
converted to digital values at an interval of approximately 5 ys. The digital values are
isolated by the pulse transformer and passed to the DSP. In the DSP, the measured
values are derived based on the digital values. The measured values are then
transmitted to the CPU. Various computed values are determined from the measured
values. These measured values and computed values are displayed as measurement
functions of normal measurement, output through a D/A converter, or output through
communications.

The measurement functions of harmonic measurement (option) are derived in the
following manner. The voltage signal input to the A/D converter is converted to digital
values at a sampling frequency that is determined by the PLL source signal. The
measured value of each item of harmonic measurement is derived by performing an FFT
based on the converted digital values using the DSP.

2-2
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2.2

Measurement Modes and Measurement
Functions

Measurement Modes

The normal measurement mode on this instrument allows you to measure voltage,
current, power, etc. If the advanced computation (/G6) option is installed, measurements
can be performed in a mode specific to each of the functions listed below in addition

to the normal measurement mode. Switch the measurement mode according to your
application.

* Normal Measurement Mode (Normal Mode)
This mode is used to measure voltage, current, power, and integrated values. If the
/G6 option is installed, harmonic measurement™ as well as bar graph and vector
displays become available in normal measurement mode.
*1 This harmonic measurement does not conform to IEC61000-3-2.

* Wide Bandwidth Harmonic Measurement Mode (Wide-Band Harmonics Mode) (/
G6 Option)
Harmonic measurement up to 50" order can be performed on a signal with a 1-kHz
fundamental frequency. Use this mode for harmonic measurement of signals whose
fundamental frequency is higher than the commercial power supply frequency.

e |EC Harmonic Measurement Mode (IEC Harmonics Mode) (/G6 Option)
This mode in combination with the Harmonic/Flicker Measurement Software (761922)
sold separately allows you to perform harmonic measurement conforming to
IEC61000-3-2. Use this mode to check that the harmonics of electric home appliances
and office automation equipment comply with the IEC standards.

e Waveform Computation Mode (Math Mode) (/G6 Option)
This mode allows you to perform various computations on the waveform sampling
data of the input signal. For example, the waveform sampling data of the voltage
and current input signals can be multiplied together to display the waveform of
instantaneous power.

* FFT Mode (/G6 Option)
This mode allows the power spectrum of the input signal to be displayed through FFT
(fast Fourier transform). Use this mode to check the frequency distribution of the input
signal.

* Voltage Fluctuation and Flicker Measurement Mode (Flicker Mode) (/FL Option)
This mode allows you to perform voltage fluctuation and flicker measurements
conforming to IEC61000-3-3. You can use the Harmonic/Flicker Measurement
Software (761922) to execute measurements or set measurement conditions from a
PC and create a report of measurement results.

e Cycle-by-Cycle Measurement Mode
This mode allows the voltage, current, power, and other parameters for each cycle of
the AC input signal to be measured.

IM WT3001E-01EN
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2.2 Measurement Modes and Measurement Functions

The selectable displays and main functions of each measurement mode are given below.
For a list of selectable functions, see appendix 10.

Measurement Mode Normal Measurement Wids:;n:rnl(i:dth IEC Harmonic Cv:::)eufrartri':)n FFT FI‘:;’::;&::)“ c%;l;:y
and Flicker
1G6
Option Standard 1G6 1G6 1G6 1G6 IFL Standard
Harmonics
Numeric Yes Yes Limit™ Limit™ Yes Yes No No
Waveform Yes Yes No No™ No Yes No No
Trend Yes Yes No No No No No No
Bar graph No Yes Yes No™2 No No No No
Display Vector No Yes Yes No No No No No
Waveform No No No No Yes No No No
computation
FFT No No No No No Yes No No
Flicker No No No No No No Yes No
Cycle by Cycle No No No No No No No Yes
Data update interval Yes Yes No No Yes Yes No™ No
Integration Yes Yes No No No No No No
Motor Yes Yes No No Yes Yes No Yes
D/A Yes Yes Yes No Yes Yes No No
Delta computation Yes Yes No No Yes Yes No No

*1 The rms values of the voltage or current are the total of the specified harmonic components, not the values that include all
frequency components.
*2 Can be monitored using the IEC harmonic measurement software.

*3 Fixedto2s.

Differences in the Harmonic Measurement of Each Measurement Mode

In IEC harmonic measurement mode, limitation is placed on a portion of the
functions of this instrument as compared with the harmonic measurement in normal
measurement mode due to the measurement conditions and constraints in the
standard. For details, see the table above. During the development or inspection of
a device, you can use the harmonic measurement in normal measurement mode to
measure simultaneously the rms voltage, the rms current, the power, and harmonics
in a simplified manner. To strictly evaluate whether the device complies with the IEC
standard, you can use the IEC harmonic measurement mode. When measuring the
harmonics of a high frequency power supply whose fundamental frequency is in the
order of hundred Hertz, use the wide bandwidth harmonic measurement mode.

IM WT3001E-01EN



2.2 Measurement Modes and Measurement Functions

Measurement Functions

Elements

Wiring System

Wiring Unit

The physical values such as rms voltage, average current, power, and phase difference
that this instrument measures and displays are called measurement functions. Each
measurement function is displayed using a symbol corresponding to the respective
physical value. For example, “Urms” represents the true rms value of the voltage.

Element refers to a set of input terminals that can input a single phase of voltage and
current to be measured. This instrument can contain up to four elements, which are
numbered from 1 to 4. An element number is appended to the measurement function
symbol for the measured data that this instrument displays, so that the correspondence
between the numeric data and the element can be seen. For example, “Urms1”
represents the true rms value of the voltage of element 1.

You can specify five wiring systems--single-phase, two-wire; single-phase, three-wire;
three-phase, three-wire; three-phase, four-wire; and three-phase, three-wire (three-
voltage, three current)--on this instrument to measure the power of various single-phase
and three-phase power transmission systems. For details, see section 2.3.

A wiring unit refers to a set of two or three input elements of the same wiring system that
are grouped to measure three-phase power. Depending on the wiring system pattern
(see section 2.3), up to two wiring units can be constructed, which are represented by
symbols ZA and £B. The measurement function of a wiring unit is called a X function.
For example, “UrmsZA” represents the true rms value of the average of the voltage of
the input elements that are assigned to wiring unit ZA.

e Configuration example of wiring systems and wiring units

Element 1 Element 4

O

Element 2 Element 3

Voltage

O

O input
O Current
O input

@0 00
@0 OO0

O
@
©

AN J
e

J
Y
/Three-phase, three-wire Three-phase, three-wire
Wiring system ZA B

/

Wiring unit
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2.2 Measurement Modes and Measurement Functions

Types of Measurement Functions during Normal Measurement
The data (numeric data) of measurement functions is measured or computed from the

sampled data™ described in “Measurement Period” on page 2-8.
*1 This instrument samples the instantaneous values of the voltage and current signals at a

specified sample rate™. The sampled data is processed as numeric data or data used to
display waveforms on the screen (waveform display data).

*2 Sample rate represents the number of data points that are sampled within 1 s. For example,

at a sample rate of 200 kS/s, 200000 data points are sampled every second.

* Types of Measurement Functions

Measurement Functions on Each Input Element

The following 22 measurement functions are available. For details related to the

determination of measurement function data, see “Appendix 1.”

U (voltage Urms, Umn, Udc, Urmn), | (current Irms, Imn, Idc, Irmn), P (active

power), S (apparent power), Q (reactive power), A (power factor), ¢ (phase

difference), fU/fl (also expressed as fU: FreqU and fl: Freqgl, measures the

frequencies of up to two voltage/current signals™), U+pk/U-pk (maximum/minimum

values of voltage), I+pk/I-pk(maximum/minimum values of current), CfU/Cfl(crest

factor of voltage/current), Pc (Corrected Power)

*3 The frequencies of voltage and current on all input elements can be measured on models
with the frequency measurement add-on option.

Measurement Functions of Wiring Units A and B (X Functions)

The following 14 measurement functions are available. For details related to the
determination of measurement function data, see “Appendix 1.”

UZ (voltage average UrmsZ, UmnZ, UdcZ, UrmnZ), IZ (current average IrmsZ,
ImnZ, IdcZ, IrmnZX), PX (sum of active powers), SZ (sum of apparent powers),
QX (sum of reactive powers), AZ (power factor average), ¢Z (phase difference
average), PcZ (sum of corrected powers)

Efficiency (2 Functions), User-Defined Function
Four efficiency functions n1 to n4 are available. 20 user-defined functions, F1 to
F20, are available. See section 2.5.

Measurement Functions of Integration
See section 2.6.

Delta Computation
Four delta functions, AF1 to AF4, are available. See the Expansion Function User’s
Manual, IM WT3001E-51EN.

Types of Measurement Functions for Harmonic Measurement (Option)
Harmonics can be measured on models with the advanced computation (/G6) option.

Harmonic measurement consists of three types: harmonic measurement in normal
measurement mode, wide bandwidth harmonic measurement, and IEC harmonic
measurement. In addition, the rms voltage and current consist of two types: normal
measurement value and total value. For details, see the Extension Function User’s
Manual, IM WT3001E-51EN.
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2.2 Measurement Modes and Measurement Functions

Types of Measurement Functions of the Motor Evaluation Function (Option)

By using the motor evaluation function (option), the rotating speed, torque, and output
of a motor can be determined from the DC voltage (analog signal) or pulse count
signal received from a revolution sensor, which is proportional to the rotating speed of
the motor, and the DC voltage (analog signal) or pulse count signal received from a
torque meter, which is proportional to the motor’s torque. In addition, the synchronous
speed and slip of a motor can be determined by setting the motor’s number of poles.
Furthermore, the active power and frequency that are measured by this instrument and
the motor output can be used to compute the motor efficiency and the total efficiency.
For details, see chapter 1, “Motor Evaluation Function (Option)” in the Expansion
Function User’s Manual, IM WT3001E-51EN.

Voltage Mode and Current Mode

You can select equations for voltage (U) and current (I) from the following:
* Urms, Irms (True Rms Value)
These values are the true rms values of the voltage and current. The instantaneous
values over one period are squared and averaged. Then, the square root of the
value is determined. f(t) and T represent the input signal as a function of time and
the period of the input signal, respectively.
1 7
Urms or Irms = —I f(t)? dt
Tlo
* Umn, Imn (Rectified Mean Value Calibrated to the Rms Value)
This function rectifies one period of the voltage or current signal, determines the
average, and multiplies the result by a coefficient. The coefficient is a value that
when applied to a sinusoidal input signal, gives the true rms value. When the input
signal is a distorted or is a DC waveform, these values will differ from the true rms
values. f(t) and T represent the input signal as a function of time and the period of

the input signal, respectively.
T

Umnorlmn=_"

1

- = lftyldt

a2 T, ®

¢ Udc, Idc (Simple Average, DC)
These are the average values over one period of the voltage and current signal.
This function is useful when determining the average value of a DC input signal or
a DC component that is superimposed on an AC input signal.

17
Udc or Idc = —I f(t) dt
To
e Urmn, Irmn (Rectified Mean Value)
This function rectifies one period of the voltage or current signal and determines
the average.

T
1
Urmn or Irmn = —I |f(t) |dt
Tl
This instrument may use an averaging process through digital filter computation in
addition to the averaging method using the equations above to derive the measured
values of voltage (U) and current (l). For details, see “Data Update Interval” on page
2-14.
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2.2 Measurement Modes and Measurement Functions

Measurement Period

A

Measurement Functions of Normal Measurement

The measurement period varies depending on the data update interval (see section 2.3)
as follows:

¢ When the Data Update Interval Is 50 ms, 100 ms, 5s,10s,0r20 s

*1

*2

The measurement period is set between the first point where the reference
input signal (synchronization source) crosses the level zero point (center of the
amplitude) on the rising slope (or falling slope)™ within the data update interval™
and the last point where the synchronization source crosses the level zero point
(center of the amplitude) on the rising slope (or falling slope) within the data
update interval. However, the measurement period for determining the numeric
data of the peak voltage or peak current is the entire span within the data update
interval. Therefore, the measurement period for the measurement functions
U+pk, U-pk, I+pk, I-pk, CfU, and Cfl that are determined from the maximum
value of the voltage and current is also the entire span within the data update
period.
The rising or falling edge is automatically selected for the one that allows the
interval to be longer.
If the number of rising slope or falling slope is less than or equal to 1 within the
data update interval, the measurement period is set to the entire span within the
data update interval.
You can select which input signal will be the synchronization source (synchronized
to the zero-crossing point of the input signal) for each element. You can set the
synchronization source signal to the voltage, current, or external clock that is
input to the element.
For details, see appendix 6.
Trigger slope refers to the movement of the signal from a low level to a high level (rising
edge) or from a high level to a low level (falling edge).
The data update interval is the interval by which the data is sampled for determining the
measurement functions. This is equivalent to the value you can specify in “Data Update
Interval” of section 2.3.

Data update interval B Data update interval

\

Synchronization <,
source

Measurement period Measurement period

@ Rising edge zero crossing
O Falling edge zero crossing

¢ When the data update interval is 250 ms, 500 ms, 1s,0r2 s
The measurement period is within the data update interval.

Measurement Functions of Harmonic Measurement
The measurement period is the first 9000 points from the beginning of the data update
interval at the harmonic sampling frequency.

FFT

The measurement period is over the number of FFT points (200,000 points or 20,000
points) at a sampling frequency of 200 KHz. Thus, the measurement period is as
follows:

Number of Computed Points Measurement Period

200,000 1s

20,000 100 ms

2-8
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2.3

Measurement Conditions

Number of Installed Input Elements and Wiring Systems «For procedures, see section

4.1.»

Wiring System
» There are five wiring systems available on this instrument.

1P2W: Single-phase, two-wire system
1P3W: Single-phase, three-wire system
3P3W*: Three-phase, three-wire system
3P4W: Three-phase, four-wire system

3P3W* (3V3A):  Three voltage, three current system
* In this manual, the symbolic expression 3P3W is used to indicate both three-phase, three-
wire system and three-voltage, three-current system. To differentiate between the two,
three-voltage, three-current system is expressed as 3P3W (3V3A).
» Limitations are placed on the wiring systems that can be selected depending on the
number of input elements that are installed in the instrument.

Wiring Unit

A wiring unit refers to a set of two or three input elements of the same wiring system that are
grouped. Up to two wiring units can be defined, each represented by the symbol ZA and ZB.
For example, “UrmsZA” represents the true rms value of the average of the voltage of
the input elements that are assigned to wiring unit ZA

Wiring System Pattern

» A wiring unit must either be composed of only 2 A input elements or only 30 A input
elements. Wiring units cannot consist of different types of input elements.

» The following table shows the relationship between the number of installed input
elements, the selectable wiring system patterns, and the assignment of input elements
to wiring units ZA or ZB.

» The input element assignment to wiring units ZA or B is determined from the wiring system
pattern. This allows X functions of voltage, current, active power, apparent power, reactive
power, power factor, phase difference, and other parameters to be determined. For the
relationship between the wiring system and the determination of the Z function, see appendix 1.

Installed input elements 1

Wiring system Pattern 1 1P2wW

Installed input elements 1 2

Wiring system Pattern 1 1P2wW 1P2W

Wiring system Pattern 2 1P3W or 3P3W: ZA

Installed input elements 1 2 3

Wiring system Pattern 1 1P2wW 1P2wW 1P2wW

Wiring system Pattern 2 1P3W or 3P3W(3V3A): ZA 1P2wW

Wiring system Pattern 3 1P2wW 1P3W or 3P3W(3V3A): ZA

Wiring system Pattern 4 3P4W or 3P3W(3V3A): ZA

Installed input elements 1 2 3 4
Wiring system Pattern 1 1P2W 1P2W 1P2W 1P2W
Wiring system Pattern 2 1P3W or 3P3W: XA 1P2W 1P2wW
Wiring system Pattern 3 1P2W P3W or 3P3W: B 1P2w
Wiring system Pattern 4 1P2W 1P2wW 1P3W or 3P3W: ZA
Wiring system Pattern 5 1P3W or 3P3W: ZA 1P3W or 3P3W: B
Wiring system Pattern 6 3P4W or 3P3W(3V3A): ZA | 1P2W
Wiring system Pattern 7 1P2wW | 3P4W or 3P3W(3V3A): ZA
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2.3 Measurement Conditions

Measurement Range «For procedures, see section 4.3.»
Set the measurement range using an rms level. When directly applying voltage or current

signals to the input element, two types of measurement ranges is available, fixed range
and auto range. When waveforms are displayed, the vertical display range corresponds
to 3 or 6 times the measurement range when the crest factor (see section 4.6) is set to 3
or 6, respectively. For details on waveform display, see section 2.7, “Waveform Display.”

* Fixed Range
Select each range from a number of choices. The selected range does not switch
even if the amplitude of the input signal changes. For voltage, the maximum and
minimum selectable ranges are 1000 V and 15V, respectively, when the crest factor
is set to 3. When the crest factor is set to 6, the maximum and minimum selectable
ranges are 500 V and 7.5V, respectively.

* Auto Range
The measurement range switches automatically depending on the amplitude of the
input signal. The different ranges used in the auto range are the same as those
available for fixed range.

* Range Increase
* When the data of measurement function Urms or Irms exceeds 110% of the
current measurement range, the measurement range is increased.
*  When the peak value of the input signal exceeds 330% or 660% of the current
measurement range when the crest factor is set to 3 or 6, respectively, the range
is increased.

* Range Decrease
When the data of the measurement function Urms or Irms is less than or equal to
30% of the measurement range and Upk and Ipk is less than or equal to 300% or
600% of the next lower range when the crest factor is set to 3 or 6, respectively, the
range is decreased.

* Power Range
The measurement ranges (power ranges) of active power, apparent power, and
reactive power are determined by the wiring method, voltage range, and current range
as shown below. For the actual values of the power range, see section 4.3, “Setting
the Measurement Range during Direct Input.”

Wiring System Power Range

1P2W (single-phase, two-wire) voltage range x current range

1P3W (single-phase, three-wire) voltage range x current range x 2

3P3W (three-phase, three-wire) (when the voltage and current ranges on the

corresponding elements are set to the same range)
3P3W (3V3A, three-voltage, three-current)
3P4W (three-phase, four-wire) voltage range x current range x 3
(when the voltage and current ranges on the
corresponding elements are set to the same range)
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2.3 Measurement Conditions

Scaling «For procedures, see sections 4.4 and 4.5.»
When applying current signals via an external current sensor or applying voltage or
current signals via the external VT (voltage transformer) or CT (current transformer), the

transformation ratio or coefficient can be specified.

* When Applying Current Signals via an External Current Sensor
The output of current sensors that output voltage, such as shunts and clamps, can be
input to the external current sensor connector (EXT) and measured. Set how many
millivolts the current sensor outputs when 1 A of current flows (transformation ratio).
Then, the input signal can be made to correspond to the numeric data or waveform
display data that are obtained when the current is directly applied to the input terminals.

Measurement Function Transformation  Data before Transformation
Ratio Transformation Result

Current | E Is (current sensor output) Is/lE

Active power P E Ps Ps/E

Apparent power S E Ss Ss/E

Reactive power Q E Qs Qs/E

Max./Min. current value Ipk E Ipks (current sensor output) Ipks/E

* When Applying Voltage or Current Signals via an External VT or CT

¢ VT ratio and CT ratio

The input signal can be converted into numeric data or waveform display data of
the voltage or current before transformation by setting the VT ratio, CT ratio, and
power coefficient (coefficient multiplied to the power determined from the voltage

and current).
e Power factor

You can multiply a coefficient to the measured active power, apparent power, and
reactive power to be displayed by setting a power factor (SF).

Measurement Function Data before Transformation Transformation Result

Voltage U U2 (secondary output voltage of the VT) UxxV V: VT ratio

Current | I2 (secondary output of the CT) IoxC C: CT ratio

Active power P P2 PoxVxCxSF SF: Power coefficient
Apparent power S S2 SoxVVxCxSF

Reactive power Q Q2 Q2xVxCxSF

Max./Min. voltage value Upk Upkz (secondary output of the VT) UpkaoxV

Max./Min. current value Ipk Ipk2 (secondary output of the CT) Ipk2xC

Crest Factor «For procedures, see section 4.6.»
The crest factor is defined as the ratio of the peak value of the waveform to the rms

value.
Crest factor (CF) = Peak value
Rms value
— — — —Peak value
= — —Rms value

Input signal
waveform

The crest factor on this instrument is determined by the maximum peak value that can be

applied for rated input in terms of a multiplication factor.
Crest factor (CF) = Peak value that can be input
Measurement range
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2.3 Measurement Conditions

The crest factor can be set to 3 or 6 on this instrument. The measurable crest factor as
follows:

{measurement range x CF setting (3 or 6)}
Measured value (rms value)

Crest factor (CF) =

* However, the peak value of the input signal must be less than or equal to the maximum
allowable input.

If the crest factor of the measured signal is greater than the specifications of the
measurement instrument (the crest factor defined at the rated input), the signal can be
measured by setting a greater measurement range.

For example, even if CF is set to 3, measurement is possible for signals with a crest
factor greater than 5 when the measured value (rms value) is less than 60% of the
measurement range.

If the minimum effective input (1% of the measurement range) is being applied at CF = 3,
measurement for CF = 300 is possible.

The voltage range, current range, effective input range, and measurement accuracy vary
depending on the crest factor setting. For details, see chapter 12, “Specifications.”

Input Filter «For procedures, see section 4.8.»

There are two types of input filters. This instrument makes measurements by
synchronizing to the input signal. Therefore, the frequency of the input signal must be
measured accurately.

e Line Filter
The line filter is inserted into the voltage, current, and power measurement input
circuit and directly affects the voltage, current, and power measurements (see the
block diagram in section 2.1). When the line filter is turned ON, the measured value
does not contain high frequency components. Measurement of voltage, current, and
power is possible by eliminating high frequency components from inverter waveforms,
strain waveforms, etc. The cutoff frequency is selectable.

* Frequency Filter
The frequency filter is inserted into the frequency measurement input circuit and
affects frequency measurements. If the data update interval of this instrument is set to
50 ms, 100 ms, 5's, 10 s, or 20 s, it affects the detection of the measurement period
for voltage, current, and power measurements (see section 4.7 and appendix 6). In
addition, if the data update interval is as indicated above, the frequency filter is also
used to accurately detect the zero crossing (see section 2.2 and appendix 6). The
frequency filter is not inserted into the voltage, current, and power measurement input
circuit. Therefore, the measured values include high frequency components even
when the frequency filter is turned ON.
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2.3 Measurement Conditions

Averaging «For procedures, see section 4.9.»
The averaging function is effective when reading of the numeric display is difficult due to

fluctuations. This occurs when the fluctuation of the power supply or the load is large or
when the input signal frequency is low.

¢ Measurement Functions of Normal Measurement
Two types, exponential average and moving average, are available.

* Exponential Average
The numeric data can be exponentially averaged using a specified attenuation
constant. Averaging is performed according to the following equation.

Dn=Dn_1s{Mn=Dn-1)
K

Dn: Displayed value that has been exponentially averaged n times. (The
displayed value D1 at the first time is M1.)

Dn-1: Displayed value that has been exponentially averaged n—1 times.

Mn: Measured data at the n'" time.

K:  Attenuation constant (select from 2, 4, 8, 16, 32, and 64)

* Moving Average
The numeric data can be linearly averaged using a specified average count.
Averaging is performed according to the following equation.

Mn-(m-1)+ -+ Mn-2+ Mn-1+ Mn
m

Dn=

Dn: Displayed value obtained by linearly averaging m points of numeric data from
the n—(m-1)™ to n'" time
Mn—m—1): Measured data at the n—(m—1)!" time.

Mn—2: Measured data at the (n—2)™" time.

Mn-1: Measured data at the (n—1)"" time.

Mn: Measured data at the n'" time.

m:  Average count (select from 8, 16, 32, 64, 128, and 256)

* Measurement Functions of Harmonic Measurement
* Harmonic Measurement in Normal Measurement Mode

When averaging is turned ON, averaging is performed on the measurement
functions of harmonic measurement when exponential averaging (above) is
specified.
If averaging is set to moving average, averaging is performed only on the
measurement functions of normal measurement and not the measurement
functions of harmonic measurement.

¢ Measurement Functions of Wide Bandwidth Harmonic Measurement Mode
Performs exponential averaging. The attenuation constant can be selected from
above.

* Measurement Functions of IEC Harmonic Measurement Mode
Performs exponential averaging. The attenuation constant cannot be selected.

¢ Measurement Functions of Voltage Fluctuation and Flicker Measurement Mode
and Cycle-by-Cycle Measurement Mode
Averaging is not performed. The average setting is invalid.
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Data Update Interval «For the procedure, see section 4.10.»
* Limitation on the Data Update Interval by Measurement Modes

¢ Normal Measurement Mode, Waveform Computation Mode, and FFT Mode
The data update interval setting is valid. However, the display update interval
in waveform computation mode and FFT mode is the data update interval +
computation time.

¢ Wide Bandwidth Harmonic Measurement Mode and IEC Harmonic
Measurement Mode
The data update interval setting is invalid. The data update interval is automatically
determined by the fundamental frequency and the number of periods of the PLL source.

* Voltage Fluctuation and Flicker Measurement Mode
The data update interval is fixed to 2 s.

e Cycle-by-Cycle Measurement Mode
The data update interval setting is invalid. The data update interval is automatically
determined by the fundamental frequency and the number of measurement cycles
of the synchronization source.

e Data Update Interval in Normal Measurement Mode, Waveform Computation
Mode, and FFT Mode
You can select the value from 50 ms, 100 ms, 250 ms, 500 ms, 1s,2s,5s, 10 s, and
20 s. The numeric data is updated at the selected interval. To capture relatively fast
load fluctuations in the power system, select a fast data update interval. To capture
relatively low frequency signals, select a slow data update interval.
This instrument automatically selects the computing method from the two averaging
computations below according to the data update interval. For details, see appendix 7.

¢ When the Data Update Interval Is 50 ms, 100 ms, 5s,10s,0r 20 s
Computation is performed using ASSP (Average for the Synchronous Source
Period) on the sampled data within the data update interval to calculate the
measured value. (However, integrated power WP as well as integrated current q
during DC mode are excluded.)
This method requires the period of the assigned synchronous source signal to be
detected accurately.
Check to see that the frequency of the synchronous source signal is being
measured correctly according to the procedures given in sections 5.1 and 5.3.
* For a description of the synchronous source, see appendix 6, “Setting the Measurement Period.”

* When the Data Update Interval Is 250 ms, 500 ms, 1s,0r2 s
Computation is performed using EAMP (Exponential Average for Measuring Period)
on the sampled data within the data update interval to calculate the measured
value. This method does not require the input signal period to be detected
accurately.

Hold «For procedures, see section 4.11.»
The data display of each measurement function can be held. The communication output

data while the display is held is the held numeric data.

Single Measurement «For procedures, see section 4.11.»
While in the hold condition, a measurement is performed once at the specified data

update interval and enters the hold condition.
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Power Measurement

The measured data of voltage, current, power, and so on can be displayed by setting the
screen to numeric display. By dividing the screen into top and bottom halves, waveform
(section 2.7), trend (section 2.8), bar graph” (section 2.8), waveform computation” (section
2.9), and FFT" (section 2.9) can be displayed simultaneously.

*  Only on models with the advanced computation (/G6) option.

Display Resolution

The display resolution for voltage, current, active power, apparent power, reactive power,
and so on is 600000. When the range rating (rated value of the specified range) is
applied, the X function of voltage, current, active power, apparent power, reactive power,
and so on is set to the decimal point position and unit of the element with the lowest
display resolution of the target elements. For the display resolution during integration,
see section 5.13.

Numeric Display Related to Power Measurement «For procedures, see section 5.1.»

* Selecting the Number of Displayed Items
The number of items can be selected from 4, 8, 16, All, Single List,” and Dual List.”
*  Only on models with the advanced computation (/G6) option.

e Example in Which Eight Items Are Displayed

Urms1  0.10639 .,
c Irms1 1.6741 , %
£ | P 0.1651 v | ©
5|s1 0.1781 v
Ela1 -0.0669 ..
By 0.92688

% 91 D 22.046 -

= 11 41004 .,

e Example in Which All ltems Are Displayed

Element and wiring system
—_—

Element1 Element2_ Element3_ Elementd

c Voltage 1I]ﬂ\lrms 100¥rms 100vrms 100vrms
_9 Currem 500mA rms ﬁﬂﬂnlnrms 5I]I]mmms 5I]I]mnrms
't" u 1 105.715
c 1 [A 1 569.215m 555 J’Gﬁm I] I]I]I]m 1 592m
= P Iw 1 55.8692 55.5459 0.0000 -0.0000
b s [val 60.1748 59.8274 0.0000 0.0000
E a [varl -22.3526 -22.2255 0.0000 0.0000
[ A [ 1 0.92845 0.92844 ———— Error
£ ¢ [ 1D 21.806 D 21.808 -———— Error 8
[ fu [Hz 1 50.000 50.000 50.000 Error ©
s f1 [Hz 1 1.7288k 1.9361k Error Error (=]
% u+pkly 1  148.617 148.676 148.509 0.119
[} u-pkly 1 -148.622 -148.669 -148.506 -0.104
= 1+pkla 1 1.04405 1.04036 0.000m 6.537m

I-pkla 1 -1.04668 -1.04046 0.000m —-5.616m

ciul 1 1.406 1.406 1.406 Error

ctir b1 1.839 1.839 ————— 4.105

Pc [w 1 55.9683 55.6440 0.0000 Error
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2.4 Power Measurement

Changing the Displayed Items

By selecting a displayed item, the numeric data value that is displayed at the position
can be changed.

Urms1
Irms1
P1

S1

0.10496 .,
16946 ,
0.1650 .
01779 wa

Scrolling the Page
The numeric display consists of up to nine pages. The number pages varies
depending on the installed options and the number of displayed items. The displayed
items can be assigned for each page. The page can be scrolled to switch the page,
and the displayed items can be changed collectively.

Irms1

P1

A

Urms1

101.257

Change the element
of the third item

Urms1 0.10513

Change the measurement |rms1 1.6929 ,
function of the third item M 0.92791
S1 0.1780 wa

Urms1 0.10476

Irms1 1.7020 .
P2 -0.0000
S1 01783

Display example

Displays the voltage, current,
power, and power factor of
elements 1 to 4 on pages 1 to 4.

Page4

N KRA1D Pagpewf
U2 100.945
Irms2 N EenpA Pagpem::
L |Y™ 404,057
Irms3
A2 rms
= U= T
L | '™ 0.56615 ,
o 53.139 w
A4

0.92865

PAGE

— Page bar
The current page is
highlighted.

Resetting the Numeric Display
If the number of displayed items is set to a value other than All, the display order of
measurement functions can be reset to a default order (1 default set).

Numeric Display Related to Harmonic Measurement «See the Expansion Function
User’s Manual, IM WT3001E-51EN.»
Single list or dual list can be displayed on models with the advanced computation (/G6)
option.
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2.5

Computation

By using the data of measurement functions, the following computations can be
performed. In addition, a function is provided in which the equation used to determine the
measurement function data can be selected.

User-Defined Functions «For procedures, see section 5.4.»

Equations can be created (defined) by combining the measurement function symbols
and operators. The numeric data corresponding to the equation can then be determined.
The combination of a measurement function and element number (U1:U(E1, ORT), for
example) constitutes an operand. 20 equations (F1 through F20) can be defined.

e Operator
There are 11 operators: +, —, *, /, ABS (absolute value), SQR (square), SQRT (square
root), LOG (logarithm), LOG10 (common logarithm), EXP (exponent), and NEG
(negation).

* Number of Operands
There can be up to 16 operands in one equation.

MAX Hold «For procedures, see section 5.5.»

Holds the maximum value of the numeric data. The measurement function of which the
maximum value is to be held is specified using the user-defined function.

Setting the Average Active Power «For procedures, see section 5.6.»

The average active power can be computed on devices on which the power fluctuates
such as an intermittent control device. The computing equation for average active power
is specified using the user-defined function.

Setting the Computing Equation for Efficiency «For procedures, see section 5.7.»

By setting equations for n1 to n4, the input/output efficiency of a device can be
measured. For example, if the input power to a device is PZA and the output power

is PZB, the power conversion efficiency of the device can be computed by setting the
equation n = (PZB)/(PZA) x 100. On models with the motor evaluation function (option),
the energy conversion efficiency of the motor can be computed by setting the equation n
= ((Pm)/(PZA) x 100) or ((Pm)/(PZB) x 100).

Setting the Efficiency Compensation «For procedures, see section 5.8.»

Compensates for the measurement loss that occurs due to the wiring used for
measurement or the internal impedance of the power meter. There are two functions
used to compensate for the loss caused by the measurement instrument. For details, see
appendix 8.

* Wiring Compensation
Compensates for the loss caused by the wiring system of each element.

» Efficiency Compensation
The power measurement on the secondary side of a power transformer such as an
inverter includes loss caused by the measurement instrument. This loss appears as
error in the efficiency computation. This function compensates for this loss.
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2.5 Computation

Setting the Compensation for Two-Wattmeter Method «For procedures, see section 5.8.»
In the two-wattmeter method, an error results when current flows through the neutral line.

This function computes the current the flows through the neutral line for measurements
using the two-wattmeter method with a three-phase, three wire (3V3A) system and adds
the compensation value to the measured power. For details, see appendix 8.

Selecting the Computing Equation for Apparent Power and Reactive Power «For

procedures, see section 5.9.»
There are three types of powers: active power, reactive power, and apparent power.

In general, each type is defined by the following equations.

Active power P = UICOS® ......cooiuiiiiiiiiiiiiciieee e (1)
Reactive power Q = UISING .....coccuviiiiiiiiiiieiiceee e (2)
Apparent pOWer S = Ul ...c.eoiiiiiiiiiieicecee e (3)

where U: rms voltage, |: rms current, and ¢: Phase between voltage and current
For three-phase power, it is the sum of the powers of each phase.

In addition, these power values are related as follows:

(Apparent power S)? = (active power P)? + (reactive power) 2.....(4)

These definitions apply only for sine waves. The measured values for apparent power
and reactive power vary for distorted waveform measurement depending on which
definitions above are combined for the computation. Because the equations for deriving
the power for distorted waveforms are not defined, none of the equations can be said to
be more correct than the other. Therefore, this instrument provides three equations for
determining the apparent power and reactive power.

Because active power is derived directly from the sampled data, errors resulting from
different definitions do not occur such as in the apparent power and reactive power.

* TYPE 1 (The Method Used by Normal Mode of Conventional WT Series Power
Meters)
The apparent power of each phase is calculated using equation (3), and the reactive
power of each phase is calculated using equation (2). The results are summed to
derive the power.
Active power for three-phase, four-wire system  PXZ =P1+ P2+ P3
Apparent power for three-phase, four-wire system S* = S1 + S2 + S3 (= U1xI1 +

U2x12 + U3xI13)

Reactive power for three-phase, four-wire system QZ = Q1 + Q2 + Q3

(= s1xV/ (U1x11)2-P12+s2xA/ (U2x12)-P2%+s3x4/ (U3xI3)>-P3?)

However, the sign for s1, s2, and s3 is negative when the current leads the voltage
and positive when the current lags the voltage.

e« TYPE2
The apparent power of each phase is determined from equation (3), and the results
are added to derive the three-phase apparent power. The three-phase reactive power
is calculated from the three-phase apparent power and three-phase active power
using equation (4).
Active power for three-phase, four-wire system PX=P1+P2+P3
Apparent power for three-phase, four-wire system S =81+ S2 + S3 (= U1xI1 +

U2x12 + U3xI3)

Reactive power for three-phase, four-wire system
P P y QI =4/Sz?*-P3?
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2.5 Computation

* TYPE 3 (The Method Used by Harmonic Measurement Mode on the WT1600 and
PZ4000)
The reactive power of each phase is calculated directly using equation (2). The three-
phase apparent power is calculated using equation (4). This computing equation can
be selected on models with the advanced computation (/G6) option.
Active power for three-phase, four-wire system PX=P1+P2+P3

Apparent power for three-phase, four-wire system  S¥ = 4/P>?+ Q32

Reactive power for three-phase, four-wire system QX =Q1+ Q2+ Q3

* Measurement Mode and Computing Equation
The computing equations that can be selected in each measurement mode are as

follows:
S and Q Equations

Measurement Mode TYPE 1 TYPE 2 TYPE 3*
Normal Measurement Yes Yes Yes
Wide Bandwidth Harmonic*? Fixed to TYPE3*

IEC Harmonic* Fixed to TYPE3**
Waveform Computation Yes Yes No**
FFT Yes Yes No**
Voltage Fluctuations and Flicker*>** No No No
Cycle by Cycle** Fixed to TYPE2*®

Yes: Selectable.
No: Not selectable.

*1 Selectable only on models with the advanced computation (/G6) option.

*2 The setup menu of the equations of S and Q is not displayed.

*3 If TYPE1 or 3 is selected and you select wide bandwidth harmonic measurement mode or IEC harmonics mode,
the equation switches to TYPE3.

*4 If TYPES3 is selected and you select waveform computation mode or FFT mode, the equation switches to TYPE1.

*5 S and Q are not measured in voltage fluctuation and flicker measurement mode. Thus, the S and Q equation
settings are invalid.

*6 If TYPE1 or 3 is selected and you select cycle-by-cycle measurement mode, the equation switches to TYPE2.

Corrected Power «For procedures, see section 5.9.»
Depending on the applicable standard, when the load that is connected to the potential

transformer is extremely small, the active power of the potential transformer that is
measured needs to be compensated. In such cases, set the compensating equation and
the coefficient.

IEC76-1(1976), IEEE C57.12.90-1993 IEC76-1(1993)
Pe= PU 2 Umn — Urms
P1+P2( rms) Pc=P(1+—)
Umn Umn
Pc: Corrected Power
P: Active power

Urms: True rms voltage
Umn: Voltage (rectified mean value calibrated to the rms value)
P1, P2: Coefficient as defined in the applicable standard
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Phase Difference «For procedures, see section 5.10»
The display format of the phase difference between the voltage and current of each
element can be selected. With the voltage of each element as a reference, one format
displays the phase difference using 360° in the clockwise direction, and the other format
displays lead up to 180° in the counterclockwise direction (D) and lag up to 180° in the
clockwise direction (G). The phase difference of harmonic order 1 to 100 of the voltage
and current on the harmonic measurement option is displayed using a 360° format or a
180° format (negative sign for lead and no sign for lag).

Delta Computation «See the Expansion Function User’s Manual, IM WT3001E-51EN.»
The sum or difference of the instantaneous values (sampled data) of the voltage or

current between the elements in a wiring unit can be used to determine various types

of data such as the differential voltage and phase voltage. This operation is called delta
computation.

Equation for Distortion Factor «See the Expansion Function User’s Manual, IM
WT3001E-51EN.»

The distortion factor can be computed on models with the advanced computation (/G6)
option. You can select one of two equations available for computing the distortion factor.

2-20 IM WT3001E-01EN



2.6 Integration

This instrument can integrate the active power (watt hour), the current (ampere hour), the
apparent power (volt-ampere-hour), and the reactive power (var-hour). During integration,
the measured and computed values of normal measurements can be displayed in
addition to the watt hour, current hour, volt-ampere-hour, var-hour and integration time.

Measurement Functions of Integration
* Measurement Functions on Each Input Element

The following nine types of numeric data can be determined. For details related to the
determination of measurement function data, see “Appendix 1.”

WP (watt hour, sum of positive and negative watt hours), WP+ (positive watt hour
consumed), WP- (negative watt hour returned to the power supply (regenerated
energy)), q (current hour, sum of positive and negative current hours), g+ (positive
current hour consumed), g- (negative current hour returned to the power supply), WS
(volt-ampere-hour), WQ (var-hour), and Time (integration time).

e Measurement Functions of wiring units ZA and B (Z Functions)
The following eight types of numeric data can be determined. For details related to the
determination of measurement function data, see “Appendix 1.”
WPZ (sum of WP), WP+X (sum of WP+), WP-Z (sum of WP-), qZ (sum of q), g+Z (sum
of g+), g-Z (sum of g-), WSZ (sum of SZ), and WQZ (sum of Q%)

Integration Mode «For procedures, see sections 5.11 and 5.12.»
There are five moves in the integration function: manual integration mode, normal

integration mode, repetitive integration mode, real-time integration mode, and real-time
repetitive integration mode.

* Manual Integration Mode
Integration continues from the point when it is started to the point it is stopped.
However, when the integration time reaches its maximum (10000 hours) or the
integration value reaches its maximum or minimum (see section 5.11), the integration
is stopped and the integration time and integration value at that point are held.

Hold

Hold
When the maximum
Integration !ntegral:lo(? value
value is reache
Hold Hold
Integration
time

! P !

Start Stop Reset Start Reset
When STOP is pressed
or the maximum integration
time is reached
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2.6 Integration

* Normal Integration Mode
The integration time is set in relative time. The integration is stopped after the
specified time elapses or when the integration value reaches the maximum or
minimum integration display value. The integration time and value are held at that

point.
Hold
Integration
value
Hold
Integration
time
T Timer value T
Start Reset

* Repetitive Integration Mode (Continuous Integration)
The integration time is set in relative time. When the specified time elapses, the
operation is automatically reset and restarted. Integration is repeated until STOP is
pressed. When the integration value reaches the maximum or minimum integration
display value, the integration time and value are held.

Hold
Integration
value /
Hold
Integration
time
- —
_ Timer | Timer :‘ Timer
" value  value  value
Reset
Start Press STOP
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2.6 Integration

Real-Time Normal Integration Mode

The date and time of start and stop of the integration operation are set. The integration
is stopped at the specified time or when the integration value reaches the maximum
or minimum integration display value. The integration time and value are held at that
point.

Hold
Integration
value
Hold
Integration
time
Start date/time Stop date/time Reset

Real-Time Repetitive Integration Mode (Continuous Integration)

The start and stop of the integration operation are set with the date and time. The
integration is repeated at the specified timer setting during that time. When the time
specified by the timer elapses, the operation is automatically reset and restarted. The
integration is stopped at the specified time or when the integration value reaches the
maximum or minimum integration display value. The integration time and value are
held at that point.

Integration Hold
value
Integration Hold
time
A
Timer Timer Timer
<—><—>‘<—>
value value value
Reset
Start date/time Stop date/time
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2.7 Waveform Display

This instrument displays waveforms based on the data sampled within the data update
interval.

Selecting the Waveform to Be Displayed «For procedures, see section 6.2.»
You can select whether to show or hide the voltage and current waveforms of each input

element. This feature enables easy viewing of waveforms as only the required waveforms
can be displayed.

Vertical (Amplitude) Axis
The vertical display range is determined based on the specified measurement range. For
example, if the crest factor is set to 3 and the voltage measurement range is set to “100
Vrms,” then the display range is set so that the top of the screen is 300 Vpk (100 Vrms x 3)
and the bottom is =300 Vpk (—100 Vrms x 3) with the zero input line at the center. If the
crest factor is set to 6 and the voltage measurement range is set to “50 Vrms,” then the
display range is set so that the top of the screen is 300 Vpk (50 Vrms x 6) and the bottom
is =300 Vpk (=50 Vrms x 6) with the zero input line at the center. The waveform clips if
this range is exceeded.

When measured at the measurement When the same signal is measured at
range of 100 Vrms the measurement range of 300 Vrms
300 Vpk 900 Vpk
\ ~ ~
Input zero line| \ \ \\ \\
-300 Vpk I —-900 Vpk l

1 grid (1 div.) 1 grid (1 div.)
=75V =225V

Horizontal (Time) Axis «For procedures, see section 6.3.»
Set the horizontal (time) axis by specifying the time per grid (1 division). The time
axis can be setin 1, 2, or 5 steps in the range up to the point in which the time
corresponding to one screen is equal to the data update interval. For example, if the
data update interval is 500 ms, the time per division can be changed in the order, 0.5
ms, 1 ms, 2 ms, 5ms, 10 ms, 20 ms, and 50 ms. This allows the time of one screen to
be changed in the order, 5 ms, 10 ms, 20 ms, 50 ms, 100 ms, 200 ms, and 500 ms.

1 grid (1 div.) =10 ms 1 grid (1 div.) =20 ms

\V/I\V/I\V/I0\V/ BV

| 100 ms N | 200 ms |
(Observation time) (Observation time)
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2.7 Waveform Display

Note

¢ Waveform sampling data and waveform display data (the number of displayed points
on the screen)
The waveform sampling data and waveform display data are both measured data of the
waveform, but they differ as described below.

Waveform sampling data: Data derived by making an A/D conversion of the input signal
The A/D conversion rate is approximately 200 kS/s on this instrument. Therefore, if the

data update interval is set to 1 s, the number of waveform sampling data points in a single
measurement is approximately 200,000 for an input signal (see the figure below). The
waveform sampling data is also called acquisition data or raw wave data.

Waveform display data: Waveform display data on this instrument’s screen (1002 points)
When displaying waveforms on this instrument, data points are displayed in horizontal
rasters (along the time axis). The number of rasters is 501. Each raster contains two points
of waveform display data. The two data points are the maximum and minimum values of the
waveform data in each raster. Therefore, the number of waveform display data points (the
number of points displayed on the screen) is 1002 for an input signal.

Extraction of the waveform display data from the waveform sampling data (p-p
compression)

Let us consider an example when a 2-Hz sine wave is measured at the data update interval
of 1 s. To display this waveform on the WT screen, the number of data points is converted
from approximately 200,000 to 1002 (501 pairs of maximum and minimum values). Thus, two
points (a pair) of waveform display data is derived from approximately 400 points of waveform
sampling data. This conversion is called p-p (peak-peak) compression. The compression rate
of p-p compression varies depending on the data update interval and the horizontal scale (time
axis) of the WT waveform display.

Waveform sampling data A/D-converted data

7

p-p compression

Compresses approximately 400 points of
waveform sampling data to 2 points
(Extracts the maximum and minimum
values and draws them in each raster)

1s
Number of data points:
Approx. 200,000

Waveform display data (WT screen)

Turn display
interpolation ON

Vertical axis
1]
1
T
T
T
T

| Time axis
|

0 501 rasters 500
Number of data points:
1,002 (501 pairs)
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2.7 Waveform Display

e Aliasing
When the sampling rate is comparatively low with respect to the input signal frequency, the
harmonics contained in the signal are lost. In this case, some of the harmonics will appear
at low frequencies due to the effects described by the Nyquist sampling theorem. This
phenomenon is called aliasing.

Aliasing signal Input signal Sampling point

¢ Retrieval of waveform display data
This instrument retrieves waveform display data to the memory at a sampling rate of
approximately 200 kS/s. The frequency that allows displaying of waveforms that are close to
the input signal is up to approximately 10 kHz.
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2.7 Waveform Display

Trigger «For procedures, see section 6.4.»
A trigger is a cue used to display the waveform on the screen. The trigger is activated

when the specified trigger condition is met. At this point, the waveform is ready to be
displayed on the screen.

e Trigger Mode
Trigger mode specifies the conditions for updating the screen display.

e Auto Mode
If a trigger occurs within a specified amount of time (about 100 ms, referred to as
the timeout period), the waveform display is updated. If a trigger does not occur
within the timeout time, the display is automatically updated when the timeout time
elapses.

* Normal Mode
The display is updated only when the trigger occurs. The display is not updated if
the trigger does not occur.

e Trigger Source
Trigger source refers to the signal that is used in checking the trigger condition.

e Trigger Slope
Trigger slope refers to the movement of the signal from a low level to a high level (rising
edge) or from a high level to a low level (falling edge). When the slope is used as one
of the trigger conditions, it is called a trigger slope.

e Trigger Level
Trigger level refers to the level through which the trigger slope passes.

When the slope of the trigger source passes through the specified trigger level on a
rising or falling edge, a trigger is activated. You can select the input signal of each
element or external clock input signal as a trigger source.

Trigger level

Trigger source

When set to rising (4 ),
the trigger occurs here (trigger point)

» Trigger Point
Trigger point refers to the point at which a trigger occurred. The trigger point is always
at the left end of the screen. The waveform after the trigger point is displayed from the
left to the right of the screen as the time progresses.

Trigger point

[\ )\
\/Vj

—> Time
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2.7 Waveform Display

Zooming Vertically on the Waveform «For procedures, see section 6.5.»
Each displayed waveform can be expanded or reduced vertically by the zoom factor in

the range of 0.1 to 100. The waveform is zoomed around the zero input line.

When the zoom factor is doubled
300 Vpk R R R RRLEELED

300 Vpk 150 Vpk-|
. \ \ Range displayed
Input zero lines \ > \ \ on tge scrgeny
\[ [/ \[ |/
/ /
-300 Vpk -150 Vpk

—300 Vpk ‘--to-ootoodoliollotoooll

Vertical Position of the Waveform «For procedures, see section 6.5.»
The displayed position of the waveform can be moved vertically to the desired position

such as when you wish to view the mutual relationship between the voltage and current
waveforms or when the section of the waveform you wish to view goes out of the display

frame.

100%

-100%

/ /
Move the position
by 50%" \ \
/ Move the position \\ \\
by -50%" N\ N\
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2.7 Waveform Display

Split Display of the Waveform and Assignment of Waveforms «For procedures, see
section 6.6.»
The screen can be evenly divided and the waveforms can be assigned to the divided

windows. The screen can be divided into up to four windows. This function is useful when
there are many waveforms on the screen. You can select the method of assignment from
the choices below:
+ Auto
The waveforms that are turned ON are assigned in order according to the element
number to the divided windows, voltage first and then current.
» Fixed
The waveforms are assigned in order by element number in the order voltage and
current to the divided windows regardless of whether or not the display is turned ON.
* User
The waveforms can be assigned arbitrarily to the divided windows regardless of
whether or not the display is turned ON.

Display Interpolation of the Waveform «For procedures, see section 6.7.»
The waveform display data can be connected linearly to display the waveform smoothly.

e Linear Interpolation
Linearly interpolates between two points.

* Interpolation OFF
No interpolation is performed. .Only the data points are displayed.

Graticule «For procedures, see section 6.7.»
A grid or cross scale can be displayed on the screen. You can also select not to display

the grid or cross scale.

Displaying Scale Values «For procedures, see section 6.8.»
The upper and lower limits of the vertical axis and the values at the left and right ends of

the horizontal axis (time axis) of each waveform can be turned ON or OFF.
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2.7 Waveform Display

Displaying Waveform Labels «For procedures, see section 6.8.»

Waveform labels can be turn ON or OFF.

U 30,07
15.00 A

Upper limit L[

Waveform label

15,00 F

Lower limit L[, 2% e | .\ ..m—Time at the right end

of the screen
Time at the left end of the screen

Cursor Measurement «For procedures, see sections 6.9 and 7.8.»

The value at the crossing point of the waveform and cursor can be measured and
displayed. It can be used to measure the voltage and current of various sections of
the waveform and the data on the horizontal axis (X-axis). Cursor measurements are
performed on the data that is displayed on the screen.

Cursors are the “+” and “x” marks that are displayed on the screen. The vertical value
and the X-axis value from the left end of the screen for each cursor can be measured.
In addition, the difference in the vertical values and in the X-axis values between the
cursors can be measured.

e T T St S T S e
i Cursor:x

He

121.10
foeegaee R ppgas - ——— NMleasured value
%x 27.000ms
ax 20.000ms
cAAK . 50000 H.
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2.8 Trend, Bar Graph, and Vector Displays

Trend display

Trend of voltage U1 —|

Trends of each measurement function, bar graphs of harmonics of each order,
and vectors of the fundamental signal of each element (when using the harmonic
measurement option) can be displayed.

The trends of all measurement functions that are measured during normal measurement
and harmonic measurement are displayed.

Trend of the
frequency of
voltage U1

$00:00: 00 : << 1002 ) 3> : 40: 052 00

Trend Display Data
When the retrieval of waveform display data is OFF during normal measurement, the
numeric data of measurement functions that are determined for each data update
interval is P-P compressed” for each display segment (raster) and made into trend
display data.
When the retrieval of waveform display data is ON during normal measurement,
the numeric data of measurement functions that are determined each time a trigger
occurs is P-P compressed” for each display segment (raster) and made into trend
display data.

* In some cases, P-P compression is not performed.

Horizontal (Time) Axis «For procedures, see section 7.4.»
The time per division can be set in the range of 3 s to 1 day.

Setting the Scale «For procedures, see section 7.5.»

Auto scaling is provided in which the upper and lower limits of the screen are
determined automatically from the maximum and minimum values of the trend display
data. Manual scaling is also available in which the upper and lower limits can be set
arbitrarily as necessary.

Split Display Display and Assignments «For procedures, see section 7.6.»

Up to 16 lines (T1 through T16) of trends can be displayed. You can select the
measurement function of any element to be assigned to T1 through T16. During
harmonic measurement, you can also specify the harmonic.

The screen is divided up to 4 windows and the trends that are turned ON are assigned
to the divided windows in order from T1 through T16.

Display Interpolation, Graticule, and Label Display «For procedures, see
sections 6.6 and 6.7.»
The settings specified for waveform display are used.

IM WT3001E-01EN
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2.8 Trend, Bar Graph, and Vector Displays

Bar Graph Display of Harmonic Data «See the Expansion Function User’s Manual, IM

WT3001E-51EN.»

On models with the advanced computation (/G6) option, the amplitude of each harmonic
can be displayed on the bar graph. The horizontal axis represents harmonic order, and
the vertical axis represents the amplitude of each harmonic.

Bar graph of voltage U1 —

Bar graph of current I1

Vector Display of Harmonics «See the Expansion Function User’s Manual, IM

WT3001E-51EN.»

During harmonic measurement on models with the advanced computation (/G6) option,
vectors can be displayed to show the relationship between the phase difference and
amplitude (rms value) of the fundamental signals U(1) and I(1) of each element that is
assigned to the selected wiring unit.

Vector of wiring unit ZA

Wiring A = 3U3a
PLL Src =
Frequency=

185.73 V

1-U; . - T
¢UL-U3 .78-¢ -8, 4600kvar
eU1-11
eU1-12
oU1-13

0.5542kHW ™
.599 . o 0.6016kVA
Q3(1) -0.560! 0.2342kvar
A3(D) 0.9211
$3(1) 249.22 ° $2(1) 22.91 °
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2.9 Waveform Computation and FFT

Waveform Computation «See the Expansion Function User’s Manual, IM WT3001E-
51EN.»
Various computations can be performed on the waveform data of the input signal on
models with the advanced computation (/G6) option. For example, the waveform data of
the voltage and current input signals can be multiplied together to display the waveform
of instantaneous power.

Waveform of voltage U1 —==
Waveform of current 11 —F

-

Waveform of active
power P1 (= U1 x I1)

&

e : : : : :
0.0t < 1002y 53 : : © 50,000

FFT «See the Expansion Function User’s Manual, IM WT3001E-51EN.»

The power spectrum of the input signal can be displayed through FFT (fast Fourier
transform) on models with the advanced computation (/G6) option. This is useful when
you wish to check the frequency distribution of the input signal.

L TSR

Waveform of current I1

ks

1 1,500 : :
0,000 << 1002 ey 2 0. 0t
0. 000FE EgUrea 0. 0000,
FrT LO0BA  cloa Scales : B

Power spectrum
waveform of current I1
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2.10 Voltage Fluctuation and Flicker and Cycle-by-
Cycle Measurements

Voltage Fluctuation and Flicker Measurement Expansion Function User’s Manual, IM

WT3001E-51EN.»

Voltage fluctuation and flicker measurements conforming to IEC61000-3-3 can be
performed on models with the voltage fluctuation and flicker measurement (/FL) option.

Flicker Mode Uover:= = = m Snjd:=m |1-4 © FOOV
Iover:m m m m Try:m Flicker:Complete 2:00:00
Count 12712
Interval 10m00s~ 10m00s
Element
Yolt Range  300v~-30Hz Element1 Judgement: Pass
un (U1l 0.23077ky Total Judgement: Pass
Freq(u1) 49.998 Hz (Element1)
dclx] dmax[«1 d(t)Lms] Pst Plt
Limit | 3.30 4.00 500 1.00 0.65
3.3002) N:12

Ho. 1 0.34 Pass 0.60 Pass 0 Pass 0.37 Pass

2 1.54 Pass 1.94 Pass 0 Pass 0.41 Pass

3 0.24 Pass 0.44 Pass 0 Pass 0.23 Pass

4 0.21 Pass 0.48 Pass 0 Pass 0.26 Pass

5 0.16 Pass 0.41 Pass 0 Pass 0.26 Pass

6 0.26 Pass 0.48 Pass 0 Pass 0.29 Pass

7 0.20 Pass 0.46 Pass 0 Pass 0.28 Pass

g 1.12 Pass 1.45 Pass 0 Pass 0.33 Pass

9 0.19 Pass 0.54 Pass 0 Pass 0.26 Pass

10 0.24 Pass 0.43 Pass 0 Pass 0.26 Pass

11 0.48 Pass 0.57 Pass 0 Pass 0.28 Pass

12 0.22 Pass 1.17 Pass 0 Pass 0.27 Pass
Result] Pass Pass Pass Pass 0.30 Pass

Cycle-by-Cycle Measurement «See the Expansion Function User’s Manual, IM

WT3001E-51EN.»

The voltage, current, power, and other parameters for each cycle of the AC input signal
can be measured.

Cycle by Cycle Mode

Sync Source

Uover: = = m

Iover:m m

- Spl:l:-
- Trq:-

I11-4 :500mArms
CBC:Complete

Cycle Count 100
No. | FreqlHz] utl vl 11 [aT | p1 nl s1 [val
1 50.000 100.380 [T+ 572.547 931891 97.4721
2 49.975 100. 354 569.683 93.2064 a7.1700
3 50.000 100.434 570.109 93.3339 97.2586
4 50.000 100.423 568 .562 93.1483 97.0965
b 49.988 100. 390 568 . 144 53.0864 57.0358
6 49.975 100.387 (1- 571.923 53.1613 57.4137
7 50.000 100. 415 568.813 53.1918 57.1171
8 49.988 100. 407 569. 107 53.2024 57.1422
9 50.000 100. 410 568.581 53.1674 57.0912
10 49.963 100.328 (I- 571.212 593.0456 57.3085
1 50.013 100.383 569.012 593.2195 57.1190
12 49.988 100. 404 569. 590 53.2449 57.1893
13 49.988 100. 419 568.745 53.1938 57.1129
14 49.988 100.425 - 571.397 53.1492 57.3827
15 50.000 100. 463 568 . 506 53.1801 57.1140
16 49.988 100. 426 568.047, 53.1140 57.0465
17 49.988 100. 421 568.742 53.1842 57.1138
18 49.963 100.373 (I- 572.551 33.1713 57.4686
19 50.013 100. 463 569.249 53.2619 57.1884
20 49.988 100.434 568. 199 53.1188 57.0665
[«PAGE™] 15
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2.11 Saving and Loading Data and Other Functions

Storing and Recalling «For procedures, see chapter 8.»
The numeric data and waveform display data can be stored in the internal memory.

The data is stored at the data update interval or a specified time interval to the internal
memory. Data stored to the internal memory can be saved on a PC card. The data that is
saved to the PC card cannot be recalled.

Saving and Loading from the Storage Medium «For procedures, see chapter 12.»
This instrument comes standard with a PC card drive. A USB port (peripheral devices)

is also available as an option. The numeric data, waveform display data, waveform
sampling data, screen image data, and setup parameters can be saved to a PC card
or USB memory. The saved setup parameters can be loaded as necessary. The screen
image data can be pasted to documents on a word-processing application.

uonduossq [euonoune ﬂ

PC card PC
USB memory

OOnnnnn0

This instrument PC

1
Online*3 N, . Save -

! WT Viewer :—’ Blna*ry format

Offline“ L - = ( Wta)

Numeric display data —

Waveform display data

Waveform sampling data”™

Save?

Recall Store

i
! Internal memory .
Save b J

------ PC card/USB storage -—-—-—,

ASCII format (*.csv)
Numeric display data
Waveform display data
Waveform sampling data

Offline™® ' j=--—""—--—-"—- +  —| CSV format

I
o g (*.csv)
Load

Float format

]
i

i

I

I

i

i

i Save
] Numeric display data (*.wtd)

]

i

i

i

I

i

i

Offline™

File readgr
software

Waveform display data (*.fld)
Waveform sampling data (*.fld)

Binary format (*.wvf)
Waveform display data
Waveform sampling data

*1 Applies only to advanced computation (/G6 option)

*2 Numeric display data cannot be saved to binary format.

*3 Data acquisition via the Ethernet/GP-IB/RS-232/USB interface

*4 Data retrieval via the storage medium

*5 The software program can be downloaded by accessing the Download and Support page from the following URL.
http://www.yokogawa.com/ymi/
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2.11 Saving and Loading Data and Other Functions

Printing on the Built-in Printer
The screen image and numeric data list can be printed on the built-in printer (optional).
For details, see chapter 2 in the Expansion Function User’s Manual, IM WT3001E-51EN.

Built-in printer
(option)

Ethernet Communication (Option)

The numeric data, waveform display data, screen image data, and setup parameters
can be saved to a device connected via the Ethernet interface or information about this
instrument can be transmitted.

Saving and Loading from an FTP Server on the Network (FTP Client Function)
The numeric data, waveform display data, screen image data, and setup parameters
can be saved to an FTP server on the network in the same fashion as the PC card.
The saved setup parameters can also be loaded as necessary.

* PC or workstation on which the FTP server function is running.

I File |

OOOABA00
o

PC

Accessing this instrument from a PC or Workstation (FTP Server Function)

You can access this instrument from an FTP client* on the network and retrieve the
files on the PC card of this instrument or USB storage (optional). The FTP server
function can be used when a PC card or USB storage is connected to this instrument.
* A PC or workstation on which the FTP client function is running.

I File

PC

Printing on a Network Printer (LPR Client Function)
The screen image can be printed on a network printer in the same fashion as the built-
in printer.

!
3

Printer

Sending Mail (SMTP Client Function)
The information of this instrument can be transmitted periodically to a specified mail
address.
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2.11 Saving and Loading Data and Other Functions

GP-IB/Serial/lUSB Communication «See the Communication Interface User’s Manual,
IM WT3001E-17EN.»

The measured data can be transferred via the GP-IB interface (standard equipped), the
serial interface (conforming to EIA-574 (9-pin EIA-232 (RS-232)), option), or the USB
port (option) to a PC for analysis or an external controller can be used to control the
instrument for making measurements.

PC

Communication
interface

: «— L—

© =]

Entering Values and Strings on the USB Keyboard «For procedures, see section 3.15»
You can connect a USB keyboard to the USB port (peripheral device) (option) and enter

file names, comments, and so on.

0oooo

USB keyboard

D/A Output (Option) «See the Expansion Function User’s Manual, IM WT3001E-51EN.»

The numeric data can be output using a +5 V FS DC analog voltage. A maximum of 20
items can be set.

RGB Video Signal (VGA) Output (Option) «See the Expansion Function User’s Manual,
IM WT3001E-51EN.»
The RGB video signal (VGA, Video Graphics Array) can be output to an external monitor.

This allows values and waveforms to be displayed on a large screen.

Initialization «For procedures, see section 3.13.»
The settings entered using keys and soft keys can be restored to factory default settings.

For details on the initial settings, see appendix 2, “List of Initial Settings and Display
Order of Numeric Data.”

Selecting the Message Language «For procedures, see section 3.17.»
The language of the error messages displayed on the screen during operation can be set

to English or Japanese.

Selecting the Menu Language «For procedures, see section 3.17.»
The language of the software menus displayed on the screen can be set to English or

Japanese.

Checking the System Conditions «For procedures, see section 11.4.»
The instrument configuration such as the model, firmware version (ROM version), input

element configuration, and installed options can be checked.

Zero-Level Compensation «For procedures, see section 10.1.»
Zero-level compensation refers to creating a zero input condition inside this instrument

and setting the level at that point as the zero level. Zero-level compensation must be
performed in order to satisfy the specifications of this instrument (see chapter 12).
Zero-level compensation is automatically performed when the measurement range

or input filter is changed. However, if the measurement range, and input filter are not
changed over an extended time, the zero level may change due to the changes in the
environment surrounding the instrument. In such cases, you can manually perform
zero-level compensation. There is also a function that automatically performs zero-level
compensation during integration.
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2.11 Saving and Loading Data and Other Functions

NULL Function «For procedures, see section 10.2.»
When the NULL function is turned ON, the Udc and Idc (numeric data of the simple

average of the voltage and current during normal measurement) are set as NULL values.
The NULL values are subtracted from the sampled data of voltage and current. Hence,
all measurement functions are affected by the NULL values.

Selecting the Sampling Frequency «For procedures, see section 10.3.»
This instrument has three types of sampling frequencies at approximately 200 kHz to

prevent the input waveform from being measured as a DC signal due to aliasing (see
section 2.7). The sampling frequency can be automatically switched or fixed to one of
three types.

Setting the Display Font «For procedures, see section 10.4.»
The text font that is displayed can be selected from two types of fonts.

Setting the Brightness of the Screen «For procedures, see section 10.5.»
The brightness of the LCD monitor can be adjusted.

Setting the Display Colors «For procedures, see section 10.6.»
The colors for graphical elements such as the waveform, background, scale, and cursor

and text elements such as the menu and the menu background can be selected. Set the
color using a ratio of red (R), green (G), and blue (B).

Setting the Key Lock or Shift Lock «For procedures, see section 10.7.»
Key lock can be used to prevent inadvertent operation errors. Shift lock can be used to

reduce the number of times you press the Shift key.

Help Function «For the procedure, see section 10.8.»
A brief explanation on operation or function can be viewed.

Master/Slave Synchronized Measurement «For procedures, see section 10.9.»
With the master instrument outputting a measurement start signal and the slave

instrument receiving the signal, synchronized measurement on two instruments can be
achieved.

Self-Test Function «For procedures, see section 11.3.»
A self-test can be performed to check whether the instrument is operating properly.

Components such as the internal memory (ROM and RAM) and the operation keys can
be tested.
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Chapter 3 Before Starting Measurements

3.1 Handling Precautions

Safety Precautions

If you are using this instrument for the first time, make sure to thoroughly read “Safety
Precautions” given on pages viii to xiii.

Do Not Remove the Case

Do not remove the case from the instrument. Some parts of the instrument use high
voltages, which are extremely dangerous. For internal inspection and adjustment,
contact your nearest YOKOGAWA dealer.

Unplug If Abnormal Behavior Occurs

If you notice smoke or unusual odors coming from the instrument, immediately turn
OFF the power and unplug the power cord. In addition, turn OFF the power to the
circuit under measurement that is connected to the input terminals. If these symptoms
occur, contact your nearest YOKOGAWA dealer.

Do Not Damage the Power Cord

Nothing should be placed on top of the power cord. The power cord should also be
kept away from any heat sources. When unplugging the power cord from the outlet,
never pull by the cord itself. Always hold and pull by the plug. If the power cord is
damaged, check the part number indicated on page v and purchase a replacement.

General Handling Precautions

Do Not Place Objects on Top of the Instrument
Never stack the instruments or place other instruments or any objects containing
water on top of the instrument. This may damage the recorder.

Do Not Apply Shock or Vibration

Do not apply shock or vibration. Doing so may damage the instrument. Shocks to the
input connectors or probes may turn into electrical noise and enter the instrument via
the signal lines.

Keep Electrically Charged Objects Away from the Instrument
Keep electrically charged objects away from the input terminals. They may damage
the internal circuitry.

Do Not Damage the LCD
Since the LCD screen is very vulnerable and can be easily scratched, do not allow
any sharp objects near it. Also, do not apply vibration or shock to it.

Unplug during Extended Non-Use
Turn OFF the power to the circuit under measurement and the instrument and remove
the power cord from the outlet.
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3.1 Handling Precautions

e Carry the Instrument Properly
First, turn OFF the circuit under measurement and remove the measurement cables.
Then, turn OFF the instrument and remove power and other cables. When moving the
instrument, hold the handle on each side of the instrument as shown below.

»  When you hold or put away the handle, be careful not to get your hand caught
between the handle and the case.

* When you carry the instrument, be careful not to get your hand caught between
the wall, installation surface, or other objects and the instrument.

French

AVERTISSEMENT

* Lorsque vous attrapez ou rabattez la poignée, veillez a ne pas vous coincer la
main entre la poignée et I'instrument.

» Lorsque vous déplacez l'instrument, veillez a ne pas vous coincer la main entre
l'instrument et le mur, la surface d’installation ou tout autre objet.

¢ When Wiping off Dirt
When cleaning the case or the operation panel, first turn OFF the circuit under
measurement and the instrument and remove the instrument’s power cord from
the outlet. Do not use volatile chemicals since this might cause discoloring and
deformation.
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3.2

Installing the Instrument

» This instrument is designed to be used indoors. Do not install or use it outdoors.
 Install the instrument so that you can immediately remove the power cord if an
abnormal or dangerous condition occurs.

CAUTION

If you block the inlet or outlet holes on this instrument, this instrument will become
hot and may break down.

French

AVERTISSEMENT

* L’instrument est prévu pour une utilisation en intérieur. Ne pas l'installer, ni I'utiliser
a I'extérieur.

* Installer 'instrument de maniere a pourvoir immédiatement le débrancher du
secteur en cas de fonctionnement anormal ou dangereux.

ATTENTION

Ne pas boucher les orifices d’entrée ou de sortie de cet instrument pour éviter toute
surchauffe et panne éventuelle.

Installation Conditions

Install the instrument indoors that meets the following conditions.
Flat, Even Surface
If the instrument is not installed on a stable horizontal surface, the printer’s recording
quality may degrade and precise measurements may be impeded.
Well-Ventilated Location
Inlet/Vent holes are located on the top and bottom of the instrument. To prevent
internal overheating, allow at least 20 mm of space around the inlet and vent holes.
When connecting measurement wires and other various cables or when opening or
closing the built-in printer cover, allow extra space for operation.
Ambient Temperature and Humidity
Ambient temperature: 5 to 40°C
Ambient humidity: 20 to 80%RH (when the printer is not used)

35 to 80%RH (when using the printer)

No condensation in either case.
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3.2

Installing the Instrument

¢ Do not install the instrument in the following places:

Note

Outdoors.

In direct sunlight or near heat sources.

Where the instrument is exposed to water or other liquids.

Where an excessive amount of soot, steam, dust, or corrosive gas is present.
Near strong magnetic field sources.

Near high voltage equipment or power lines.

Where the level of mechanical vibration is high.

On an unstable surface.

For the most accurate measurements, use the instrument in the following environment.
Ambient temperature: 23+5°C Ambient humidity: 30 to 75%RH (no condensation)

When using the instrument in a place where the ambient temperature is 5 to 18°C or 28 to
40°C, add the temperature coefficient to the accuracy as specified in chapter 12.

When installing the instrument in a place where the ambient humidity is 30% or below, take
measures to prevent static electricity such as using an anti-static mat.

Condensation may occur if the instrument is moved to another place where the ambient
temperature is higher, or if the temperature changes rapidly. In this case, let the instrument
adjust to the new environment for at least one hour before using the instrument.

Installation Position

e Desktop
Place the instrument on a flat, even surface as shown in the figure below. If the
instrument is installed in a horizontal position, rubber stoppers can be attached to the
feet to prevent the instrument from sliding. Two sets (four pieces) of rubber feet are
included in the package.
You can install the instrument in a tilted position using the movable legs.

T j
, i
\ L ’
7

WARNING

When you put away the movable legs or stand, be careful not to get your hand
caught between the movable legs or stand and the instrument.

Do not adjust the movable legs in an unstable condition.

Do not place the instrument in any position other than those shown in the above
figures.

French

AVERTISSEMENT

Lorsque vous rangez les pieds ou le support escamotable, veillez a ne pas vous
coincer la main entre l'instrument et les pieds ou le support.

Ne pas manipuler les pieds escamotables lorsque l'instrument est instable.

Ne pas placer I'instrument dans des positions autres celles indiquées ci-dessus.

IM WT3001E-01EN



3.2 Installing the Instrument

¢ Rack Mount
To rack mount the instrument, use the rack mount kit that is sold separately.

Part Name Model Note
Rack mount kit 751535-E4 For EIA
Rack mount kit 751535-J4 For JIS

An outline of the attachment procedures is given below. For details regarding the

attachment procedures, see the instructions that are included with the rack mount kit.

1. Remove the handles from each side of the instrument.

2. Remove the four feet from the bottom of the instrument.

3.  Remove the two plastic rivets and the four seals covering the rack mount
attachment holes on each side of the instrument near the front.

4. Places seals over the feet and handle attachment holes.

Attach the rack mount kit.

6. Mount the instrument on the rack.

o

When rack mounting the instrument, allow at least 20 mm of space around the inlet and vent
holes to prevent internal overheating.

» Make sure to provide adequate support from the bottom of the instrument. But, do not block
the inlet or vent holes in the process.

Storage Location
When storing the instrument, avoid the following places:

* Where the relative humidity is 80%  « Where the level of mechanical vibration is

or more. high.
* In direct sunlight. » Where corrosive or explosive gas is present.
* Where the temperature is 60°C * Where an excessive amount of soot, dust,
or higher. salt, and iron are present.

* Near a high humidity or heat source. + Where water, oil, or chemicals may splash.
It is recommended that the instrument be stored in an environment where the
temperature is between 5 and 40°C and the relative humidity is between 20 and 80%
RH.
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3.3 Connecting the Power Supply

Before Connecting the Power Supply

A\

A\

To prevent the possibility of electric shock and damage to the instrument, follow the
warnings below.

Make sure that the power supply voltage matches the instrument’s rated supply
voltage and that it does not exceed the maximum voltage range specified for the
power cord.

Connect the power cord after checking that the power switch of the instrument is
turned OFF.

To prevent electric shock and fire, use a power cord for this instrument provided
by YOKOGAWA.

Make sure to perform protective grounding to prevent the possibility of electric
shock. Connect the power cord to a three-prong power outlet with a protective
earth terminal.

Do not use an extension cord without protective earth ground. Otherwise, the
protection function will be compromised.

If an AC outlet that conforms to the supplied power cord is unavailable and you
cannot ground the instrument, do not use the instrument.

French

AVERTISSEMENT

Vérifier que la tension d’alimentation correspond a la tension d’alimentation
nominale de l'instrument et qu’elle ne dépasse pas la plage de tension maximale
spécifiée pour le cordon d’alimentation.

Brancher le cordon d’alimentation apres avoir vérifié que l'interrupteur de
l'instrument est sur OFF.

Pour éviter tout risque de choc électrique, utiliser exclusivement le cordon
d’alimentation fourni par YOKOGAWA et prévu pour l'instrument.

Relier l'instrument a la terre pour éviter tout risque de choc électrique. Brancher
le cordon d’alimentation sur une prise de courant a trois plots reliée a la terre.
Toujours utiliser une rallonge avec broche de mise a la terre, a défaut de quoi
l'instrument ne serait pas relié a la terre.

En I'absence de prise secteur conforme au cordon d’alimentation et dans
limpossibilité de mettre I'instrument a la terre, ne pas utiliser I'instrument.
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3.3 Connecting the Power Supply

Connecting the Power Cord

1. Check that the power switch is OFF.

2. Connect the power cord plug to the power connector on the rear panel. (Use the
power cord that comes with the package.)

3. Connect the plug on the other end of the power cord to the outlet that meets the
conditions below. The AC outlet must be of a three-prong type with a protective
earth ground terminal.

Item Specifications

Rated supply voltage 100 to 240 VAC

Permitted supply voltage range 90 to 264 VAC

Rated power supply frequency 50/60 Hz

Permitted supply voltage frequency range 48 to 63 Hz

Maximum power consumption (when using the printer) 150 VA

The instrument can use a 100-V or a 200-V system for the power supply. Check that the
voltage supplied to the instrument is less than or equal to the maximum rated voltage of the
provided power cord (see page iii) before using it.

3-prong outlet

/E

Power cord
(included in the package)

IM WT3001E-01EN
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3.4 Turning ON/OFF the Power Switch

Items to Be Checked before Turning ON the Power
» Check that the instrument is installed properly (see section 3.2, “Installing the
Instrument”).
» Check that the power cord is connected properly (see section 3.3, “Connecting the
Power Supply”).

Location of the Power Switch
The power switch is located in the lower left corner of the front panel.

Turning the Power Switch ON/OFF
The power switch is a push button. Press the button once to turn it “ON” and press it
again to turn it “OFF.”

D

OFF ON

+ L
L. L

Power ON Operation
When the power switch is turned ON, the self-test starts automatically. When the self-test
completes successfully, the display shows the screen that was displayed immediately
before the power switch was turned OFF. Before using the instrument, check that the
self-test completes successfully.

Note

» After turning the power off, wait at least 10 seconds before you turn it on again.
» It takes several seconds for the startup screen to appear.

When the Power-on Operation Does Not Finish Normally

Turn OFF the power switch and check the following points.

» That the power cord is securely connected.

» That the correct voltage is coming to the power outlet (see section 3.3, “Connecting
the Power Supply”).

» That the fuse is not blown (see section 11.5, “Replacing the Power Fuse”).

 If the power switch is turned ON while holding down RESET, the setup parameters are
initialized to their factory default values. For the initial settings, see appendix 3.13.

If the instrument still does not work properly when the power switch is turned ON after
checking these items, contact your nearest YOKOGAWA dealer for repairs.
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3.4 Turning ON/OFF the Power Switch

For Making Accurate Measurements

» Allow the instrument to warm up for at least 30 minutes after turning ON the power
switch.

» Perform zero-level compensation after warm-up (see section 10.1, “Performing Zero-
Level Compensation”).

Shutdown Operation

The setup parameters that exist immediately before the power switch is turned OFF are
stored in memory. The same is true when the power cord gets disconnected from the
outlet. The next time the power switch is turned ON, the instrument powers up using the
stored setup parameters.

Note

A lithium battery is used to retain the setup parameters. When the lithium battery voltage
falls below a certain level, a message is displayed on the screen (see section 11.2) when the
power switch is turned ON. If this message appears frequently, the battery must be replaced
quickly. The user cannot replace the battery. Contact your nearest YOKOGAWA dealer to
have the battery replaced. For information regarding battery life, see section 11.6.
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3.5 Wiring Precautions

To prevent the possibility of electric shock and damage to the instrument, follow the
warnings below.

A | WARNING

» Ground the instrument before connecting measurement cables. The power cord
that comes with the instrument is a three-prong cord. Insert the power cord into
a grounded threeprong outlet.

» Turn the circuit under measurement off before connecting and disconnecting cables to
it. Connecting or removing measurement cables while the power is on is dangerous.

» Do not wire a current circuit to the voltage input terminal or a voltage circuit to
the current input terminal.

» Strip the insulation covers of measurement cables so that when they are wired
to the input terminals, the conductive parts (bare wires) do not protrude from the
terminals. Also, make sure to fasten the input terminal screws securely so that
cables do not come loose.

*  When connecting measurement cables to the voltage input terminals, only connect
measurement cables that have safety terminals that cover their conductive parts.
Using a terminal with bare conductive parts (such as a banana plug) can be
dangerous if the terminal comes loose.

* When connecting cables to the external current sensor input terminals, only connect
cables that have safety terminals that cover their conductive parts. Using a connector
with bare conductive parts can be dangerous if the voltage is 42 V or higher.

* When the voltage of the circuit under measurement is being applied to the current
input terminals, do not touch the external current sensor input terminals. Doing so is
dangerous because the terminals are electrically connected inside the instrument.

*  When connecting a measurement cable from an external current sensor to an
external current sensor input terminal, remove the cables connected to the
current input terminals. Also, when the voltage of the circuit under measurement
is being applied to the external current sensor input terminals, do not touch
the current input terminals. Doing so is dangerous because the terminals are
electrically connected inside the instrument.

* When using an external voltage transformer (VT) or current transformer (CT), make
sure that it has enough dielectric strength for the voltage (U) being measured (2U
+ 1000 V recommended). Also, make sure that the secondary side of the CT does
not become an open circuit while the power is being applied. If this happens, high
voltage will appear at the secondary side of the CT, making it extremely dangerous.

* When applying a current exceeding 10 A from a current transformer (CT) to this
instrument, provide protection.

* When using an external current sensor, make sure to use a sensor that comes
in a case. The conductive parts and case should be insulated, and the sensor
should have enough dielectric strength for the voltage of the circuit under
measurement. Using a bare sensor is dangerous, because there is a high
probability that you might accidentally touch it.

*  When using a shunt-type current sensor as an external current sensor, turn off
the circuit under measurement before you connect the sensor. Connecting or
removing the sensor while the power is on is dangerous.
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3.5 Wiring Precautions

*  When using a clamp-type current sensor as an external current sensor, make
sure that you understand the voltage of the circuit under measurement and the
specifications and handling of the clamp-type sensor, and then confirm that there
are no dangers, such as shock hazards.

» For safety reasons, when using the instrument after mounting it on a rack, furnish a
switch for turning off the circuit under measurement from the front side of the rack.

» For safety reasons, after you connect the measurement cables, use the included
screws to attach the current input protection cover (screw tightening torque: 0.6 Nem).
Make sure that the conductive parts do not protrude from the protection cover.

» To make the protective features effective, before applying the voltage or current
from the circuit under measurement, check that:

» The power cord provided with the instrument is being used to connect to the
power supply and that the instrument is grounded.

* The instrument is turned on.

* The current input protection cover provided with the instrument is attached.

* When the instrument is turned on, do not apply a signal that exceeds the
following values to the voltage or current input terminals. When the instrument
is turned off, turn the circuit under measurement off. For information about other
input terminals, see the specifications in chapter 12.

Instantaneous maximum allowable input (1 s or less)

Voltage input
Peak value of 2500 V or RMS value of 1500 V, whichever is less.
Current input
Direct input
2-Ainput element
Peak value of 9 A or RMS value of 3 A, whichever is less.
30-A input element
Peak value of 150 A or RMS value of 50 A, whichever is less.
External current sensor input
Peak value less than or equal to 10 times the range.

Continuous maximum allowable input

Voltage input
Peak value of 1600 V or RMS value of 1100 V, whichever is less.
Current input
Direct input
2-Ainput element
Peak value of 6 A or RMS value of 2.2 A, whichever is less.
30-A input element
Peak value of 90 A or RMS value of 33 A, whichever is less.
External current sensor input
Peak value less than or equal to 5 times the range.

A CAUTION

» Use measurement cables with dielectric strengths and current capacities that
are appropriate for the voltage or current being measured.
Example: When making measurements on a current of 20 A, use copper wires
that have a conductive cross-sectional area of 4 mm?.
» Attaching a measurement cable to this product may cause radio interference in
which case the user will be required to correct the interference.

IM WT3001E-01EN 311

sjuswainses|y Builielg alojeg H



3.5 Wiring Precautions

A\

French

AVERTISSEMENT

Relier I'instrument a la terre avant de brancher les cables de mesure. Le cordon
d’alimentation livré avec 'instrument est doté de trois broches. Brancher le
cordon d’alimentation sur une prise de courant a trois plots mise a la terre.
Mettre le circuit a mesurer hors tension avant de brancher et de débrancher les
cables. Il est dangereux de brancher ou de débrancher les cables de mesure
lorsque le circuit est sous tension.

Ne pas brancher un circuit de courant sur une borne d’entrée de tension ou un
circuit de tension sur une borne d’entrée de courant.

Retirer les caches d’isolation des cables de mesure de fagon que les éléments
conducteurs (fils nus) ne dépassent pas des bornes lorsque les cables sont
branchés sur les bornes d’entrée. Veiller également a serrer correctement les
vis des bornes d’entrée de fagon a éviter la désolidarisation des cables.

Lors de la connexion des cables de mesure sur les bornes d’entrée de tension,
ne brancher que des cables de mesure dotés de bornes de sécurité capables
de couvrir leurs éléments conducteurs. L'utilisation d’'une borne dotée d’éléments
conducteurs nus (comme une fiche banane) serait dangereuse si la borne venait
a se détacher.

Lors de la connexion de cables sur les bornes d’entrée du capteur de courant,
ne brancher que des cables dotés de bornes de sécurité capables de couvrir
leurs éléments conducteurs. L'utilisation d’'un connecteur doté d’éléments
conducteurs peut étre dangereuse si la tension est de 42 V ou plus.

Lorsque la tension du circuit a mesurer est appliquée aux bornes d’entrée de
courant, ne pas toucher les bornes d’entrée de capteur de courant externe,

car elles sont connectées électroniquement a l'intérieur de I'instrument, ce qui
présente un danger.

Lors du branchement d’un cable de mesure d’'un capteur de courant externe
sur un connecteur d’entrée de capteur de courant externe, retirer les cables
branchés sur les bornes d’entrée de courant. De plus, lorsque la tension du
circuit a mesurer est appliquée aux bornes d’entrée de capteur de courant
externe, ne pas toucher les bornes d’entrée de courant, car elles sont
connectées électroniquement a l'intérieur de I'instrument, ce qui présente un
danger.

En cas d'utilisation d’'un transformateur externe de tension ou de courant,
vérifier que la rigidité diélectrique est suffisante pour la tension (U) a mesurer
(2U + 1000 V recommandé). De plus, il convient d’éviter que le c6té secondaire
du transformateur de courant devienne un circuit ouvert pendant que le courant
est appliqué. Si cela se produisait, la haute tension se déplacerait du coté
secondaire du transformateur de courant, le rendant extrémement dangereux.
Lorsqu’un courant de plus de 10 A est appliqué a cet instrument a l'aide d’un
transformateur de courant, assurer une protection.

Lors de l'utilisation d’'un capteur de courant externe, toujours utiliser un capteur
rangé dans un étui. Les éléments conducteurs et I'étui doivent étre isolés, et le
capteur doit avoir une rigidité diélectrique suffisante pour la tension du circuit a
mesurer. L'utilisation d’'un capteur nu est dangereuse car le risque de le toucher
accidentellement est trés élevé.

Lors de l'utilisation d’un capteur de courant de type shunt en guise de capteur
de courant externe, mettre le circuit a mesurer hors tension avant de brancher
le capteur. Il est dangereux de brancher ou de débrancher le capteur lorsque le
circuit est sous tension.
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3.5 Wiring Precautions

» Lors de I'utilisation d’'un capteur de courant par serrage en guise de capteur
de courant externe, tenir compte de la tension du circuit @ mesurer, des
spécifications et des consignes de manipulation du capteur par serrage, puis
vérifier 'absence de dangers, tels le choc électrique.

» Pour des raisons de sécurité, lors de I'utilisation de l'instrument aprés son
installation sur un rack, prévoir un commutateur pour mettre le circuit mesuré
hors tension depuis I'avant du rack.

* Pour des raisons de sécurité, aprés connexion des cables de mesure, utiliser
les vis fournies pour fixer le cache de protection d’entrée de courant (couple
de serrage des vis : 0,6 N*m). Veiller a ce que les éléments conducteurs ne
dépassent pas du cache de protection.

» Pour garantir la sécurité, avant d’appliquer la tension ou le courant depuis le
circuit a mesurer, vérifier ce qui suit :

» Le cordon d'alimentation livré avec l'instrument est utilisé pour le
branchement sur secteur, et l'instrument est bien relié a la terre.

* L'instrument est sous tension.

* Le cache de protection d'entrée de courant fourni avec l'instrument est fixé.

» Lorsque l'instrument est sous tension, ne pas appliquer de signal sur les bornes
d’entrée de tension ou de courant dépassant les valeurs suivantes. Lorsque
l'instrument est hors tension, éteindre également le circuit a mesurer. Pour
de plus amples informations sur d’autres bornes d’entrée, se reporter aux
spécifications au chapitre 12.

Entrée instantanée maximale admissible (1 s ou moins)

Entrée de tension
Valeur créte de 2500 V ou valeur efficace de 1500 V, selon la valeur la plus basse.

Entrée de courant
Entrée directe
Elément d'entrée 2-A
Valeur créte de 9 A ou valeur efficace de 3 A, selon la valeur la plus basse.
Elément d'entrée 30-A
Valeur créte de 150 A ou valeur efficace de 50 A, selon la valeur la plus basse.
Entrée de capteur externe
Valeur créte inférieure ou égale a 10 fois la plage.

Entrée continue maximale admissible

Entrée de tension
Valeur créte de 1600 V ou valeur efficace de 1100 V, selon la valeur la plus basse.

Entrée de courant
Entrée directe
Elément d'entrée 2-A
Valeur créte de 6 A ou valeur efficace de 2.2 A, selon la valeur la plus basse.
Elément d'entrée 30-A
Valeur créte de 90 A ou valeur efficace de 33 A, selon la valeur la plus basse.
Entrée de capteur externe
Valeur créte inférieure ou égale a 5 fois la plage.

IM WT3001E-01EN
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3.5 Wiring Precautions

A\

ATTENTION

Utiliser des cables de mesure dont la rigidité diélectrique et la capacité de
courant conviennent pour la tension ou le courant a mesurer.

Exemple : Lors de la réalisation de mesures sur un courant de 20 A, utiliser des
fils en cuivre & section transversale conductrice de 4 mm?2.

Le branchement d’'un cable de mesure sur ce produit peut entrainer une
interférence radio que I'utilisateur sera tenu de rectifier.

After wiring, the wiring system must be selected. See section 4.1, “Selecting the Wiring
System.”

When measuring large currents, voltages or currents that contain high frequency components,
take special care in dealing with mutual interference and noise when wiring.

Keep the measurement cables as short as possible to minimize the loss between the circuit
under measurement and the instrument.

The thick lines on the wiring diagrams shown in sections 3.9 to 3.11 are the sections where
the current flows. Use appropriate wires that are suitable for the current.

In order to make accurate measurements of the voltage of the circuit under measurement,
connect the cable to the circuit as closely as possible.

In order to make correct measurements, separate the measurement cables as far away
from the earth ground wires and the instrument’s case as possible to minimize the static
capacitance to earth ground.

To measure the apparent power and power factor more accurately on an unbalanced three-
phase circuit, it is recommended that a three-voltage, three-current system using three-phase,
three-wire 3P3W (3V3A) be used to make the measurement.

If you supply current exceeding approximately 2.8 Arms to the 2-A input element, the
protection circuit activates and bypasses the measurement circuit of this instrument. This
prevents damage to the measurement circuit. Because current does not flow through the
measurement circuit of this instrument, the measured value may become 0 A, but the input
peak over-range indicator at the top section of the screen illuminates in red. If this happens,
the measured value is approximately 0 A, but current is actually flowing through the circuit
under measurement. Therefore, do not disconnect the wires to the measurement terminals.
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3.6 Assembling the Adapter to Be Connected to

the Voltage Input Terminal
Assembling the 758931 Safety Terminal Adapter

When connecting a measurement cable to the voltage input terminal of this instrument,
use the 758931 Safety Terminal Adapter that comes with the package or the 758923
Safety Terminal Adapter that is sold separately. When using the 758931 Safety Terminal
Adapter, assemble it according to the following procedure.

* Assembling the Safety Terminal Adapter
1. Remove approximately 10 mm of the covering from the end of the cable and pass it
through the internal insulator.

Internal insulator

Attachable cable
Cable Covering: Max. diameter 3.9 mm
0 Core wire: Max. diameter 1.8 mm
———  —
f

2. Insert the tip of the cable into the plug. Fasten the cable in place using the
hexagonal wrench.

Hexagonal wrench

Lo/

Insert the hexagonal wrench into the plug and tighten

3. Insert the plug into the internal insulator.

D
:“‘l

e —— T

4. Attach the external cover. Check that the cover does not come off.

U fﬂ@m»/ﬂ: .

f
L Cover

Note

Once the cover is attached, disassembly is difficult. Use care when attaching the cover.

Below is an illustration of the adapter when the work is completed.

==
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3.6 Assembling the Adapter to Be Connected to the Voltage Input Terminal

Explanation

Use the adapters that come with this instrument or the adapters and various sensors sold
separately for this instrument according to the object being wired as follows:

* Wiring to the Voltage Measurement Terminal

Voltage
measurement
target 758921
6§;7 758917
P f |
758922

-— %y - Voltage input terminal

of this instrument

J
758929 758923 :
—>
—a e
758931

N

When using the clamp-on probe that is sold separately, use it as follows:

e Wiring to the Current Measurement Terminal

Current
measurement
target

96001 (voltage output type) EXT input terminal
758924 of this instrument

%

751552 (current output type) 758917 758921

ﬁ/;i Current input terminal

of this instrument

Connecting the clamp-on probe

* The current input terminal and EXT input terminal cannot be wired (used) simultaneously.
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3.7 Wiring for Making Accurate Measurements

To make accurate measurements, wire the voltage input terminal and current input
terminal by referring to the items below.

» Effects of Stray Capacitance
When measuring a single-phase device, the effects of stray capacitance on the
measurement accuracy can be minimized by connecting the current input terminal
of the instrument to the side that is close to the earth potential of the power source

(SOURCE).
« Easily affected * Not easily affected
10
o/
U U
SOURCE LOAD SOURCE LOAD
()
N

» Effects due to the Amplitude of the Measured Voltage and Current

* When the measurement current * When the measurement current
is relatively large is relatively small
Connect the voltage measurement Connect the current measurement
terminal to the load side. terminal to the load side.
U U
SOURCE LOAD SOURCE LOAD
() O
/ _/

Explanation

For details on the effects of stray capacitance and the effects due to the amplitude of the
measured voltage and current, see appendix 5, “For Making Accurate Measurements.”
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3.8 Guide for Selecting the Method Used to
Measure the Power

Select the measurement method according to the amplitude of the measured voltage
or current from the table below. For details on the wiring methods, see the respective
sections.

e Measurement Method of Voltage

When the voltage is less When the voltage

than or equal to 1000 V exceeds 1000 V
Voltage Direct input See section 3.9 Direct input is not possible
wiring | VT (voltage transformer) See section 3.11

¢ Measurement Method of Current

When the voltage is less
than or equal to 1000 V
30A When the current is less | When the current | When the voltage
Input than or equal to 30 A exceeds 30 A exceeds 1000 V
element 2A When the current is less | When the current
than or equal to 2 A exceeds 2 A
Direct input See section 3.9* Direct input is not possible
Shunt-type current sensor See section 3.10** Sgr?sncg-rtsyggr?#c;[%net used

Current | Clamp-type current sensor
wiring | (voltage output type)
Clamp-type current sensor
(current output type)

See section 3.10

See section 3.11

CT (current transformer) See section 3.11

* Voltage: 1000 V or less (maximum allowable voltage that can be measured)
600 V or less (rating voltage of EN61010-2-030)
Do not touch the inside of the external current sensor input BNC connector.
** The voltage is less than or equal to 600 V.

* Notes when Replacing Other Power Meters with this instrument
In three-phase, three-wire systems (3P3W) and three-phase, three-wire systems
[(BP3W) 3V3A] (three-voltage, three-current systems), the wiring system may be
different between this instrument and another product (another digital power meter)
due to the differences in whether the reference voltage used to measure the line
voltage (see appendix 4) is of S phase or T phase. To make correct measurements,
see the referenced sections in the selection guide above and check the wiring method
of the three-phase, three-wire system.

WT300xE WT2000

WT3000 WT1000

WT1800 The wiring system of three-phase, | wr330

WT1600 B three-wire system differs _ | wT230

PZ4000 - ~ | WT130
2533
2532
etc.

For example, if you replace the WT2000 (used in a three-phase, three-wire system)
with this instrument and leave the wiring unchanged, the measured power of each
element is different between the WT2000 and this instrument. Refer to this manual
and wire the system correctly.
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3.9 Wiring the Circuit under Measurement for
Direct Input

The measurement cable is wired directly from the circuit under measurement to the
voltage/current input terminal.

To prevent the possibility of electric shock and damage to the instrument, follow the
precautions given in section 3.5, “Wiring Precautions.”

Connecting to the Input Terminal
* Voltage Input Terminal

The terminal is a @4-mm safety banana jack (female).

Insert the safety terminal (the conductive parts are not exposed) into the voltage
input terminal. When using the 758931 Safety Terminal Adapter that comes with the
package, see section 3.6.

Current Input Terminal

The terminal is a binding post, and the screws are M6. Either wind the wire around the
screw or pass the crimp-on lugs through the screw axis, then tighten firmly by holding
the terminal knob.

A ARG

*  When the voltage of the circuit under measurement is being applied to the current
input terminals, do not touch the external current sensor input terminals. Doing so is
dangerous because the terminals are electrically connected inside the instrument.

*  When connecting a measurement cable from an external current sensor to an
external current sensor input terminal, remove the cables connected to the
current input terminals. Also, when the voltage of the circuit under measurement
is being applied to the external current sensor input terminals, do not touch
the current input terminals. Doing so is dangerous because the terminals are
electrically connected inside the instrument.

A CAUTION

* When doing so, make sure that no foreign objects are present in the contacts
between the current input terminal and crimp-on lugs.

» Periodically check whether the current input terminal knob is loose, and whether
any foreign objects are present in the contacts between the current input
terminal and crimp-on lugs.
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3.9 Wiring the Circuit under Measurement for Direct Input

French

A AVERTISSEMENT

* Lorsque la tension du circuit a mesurer est appliquée aux bornes d’entrée de
courant, ne pas toucher les bornes d’entrée de capteur de courant externe,
car elles sont connectées électroniquement a l'intérieur de l'instrument, ce qui
présente un danger.

» Lors du branchement d’'un cable de mesure d’un capteur de courant externe
sur un connecteur d’entrée de capteur de courant externe, retirer les cables
branchés sur les bornes d’entrée de courant. De plus, lorsque la tension du
circuit a mesurer est appliquée aux bornes d’entrée de capteur de courant
externe, ne pas toucher les bornes d’entrée de courant, car elles sont
connectées électroniquement a l'intérieur de I'instrument, ce qui présente un
danger.

A ATTENTION

* Lors de cette opération, s’assurer de I'absence de corps étranger au niveau des
contacts entre la borne d’entrée de courant et les cosses a sertir.

« Vérifier périodiquement si le bouton de la borne d’entrée de courant est
desserré, et si des corps étrangers sont présents au niveau des contacts entre
la borne d’entrée de courant et les cosses a sertir.

7 3.1 2.1
/ Unit: mm

96 —S—F

Number of Installed Input Elements and Wiring Systems
Limitations are placed on the wiring systems that can be selected depending on the

number of input elements that are installed in the instrument. For example, three-phase,

four-wire (3P4W) cannot be selected on models with two input elements. For details, see
“Number of Installed Input Elements and Wiring Systems” in section 2.3, “Measurement

Conditions.”

Connecting to this instrument
The assignment of elements to the input terminals in the figures of the wiring examples

below varies depending on the number of installed input elements. For details, see
“Number of Installed Input Elements and Wiring Systems” in section 2.3, “Measurement
Conditions.”
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3.9 Wiring the Circuit under Measurement for Direct Input

fo CAUTION

The thick lines on the wiring diagrams are the parts where the current flows. Use
wires that are suitable for the current levels.

French

A ATTENTION

Les lignes épaisses sur les schémas de cablage illustrent 'acheminement du
courant. Utiliser des fils qui conviennent aux niveaux de courant.

Note

After wiring, the wiring system must be selected. See section 4.1, “Selecting the Wiring
System.”

Wiring Example of a Single-Phase, Two-Wire System (1P2W)

If four input elements are available, four single-phase, two-wire systems can be set up.
See section 3.7 for details on which wiring system below should to be selected.

SOURCE LOAD
(@) u
O SOURCE LOAD
Input terminal
SOURCE LOAD
' e
=/
@) u
O SOURCE LOAD

Input terminal

Wiring Example of a Single-Phase, Three-Wire System (1P3W)

If four input elements are available, two single-phase, three-wire systems can be set up
(elements 1 and 2 and elements 3 and 4).

SOURCE LOAD
W)
N \_/ u
N
@ @ SOURCE LOAD
O -O
U
—D ! (2)
O CH 2
Input terminal 1 Input terminal 2
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3.9 Wiring the Circuit under Measurement for Direct Input

Wiring Example of a Three-Phase, Three-Wire System (3P3W)
If four input elements are available, two three-phase, three-wire systems can be set up
(elements 1 and 2 and elements 3 and 4).

R SOURCE LOAD
S
T . h LOAD
O O
Input terminal 1 Input terminal 2

Wiring Example of Three-Phase, Three-Wire (Three-Voltage, Three-Current System)
[3P3W (3V3A)]
If four input elements are available, one three-phase, three-wire system (three-voltage,
three-current system) can be set up (elements 1, 2, and 3 or elements 2, 3, and 4).

R SOURCE LOAD
: — O
u U
S S o SOU_IF_(CE s @D LOAD
O O O (@)
g CEI B I i ®

O O (02)

Input terminal 1  Input terminal 2 Input terminal 3

Wiring Example of a Three-Phase, Four-Wire System (3P4W)
If four input elements are available, one three-phase, four-wire system can be set up

(elements 1, 2, and 3 or elements 2, 3, and 4).
)
R U
o [ [ |@ K e, O
O- O- : u
—o| | Lol | Lo =
O O O i3/

Input terminal 1  Input terminal 2 Input terminal 3

SOURCE LOAD

Z-4 0 A

Note

For the relationship between the wiring systems and the method of determining the measured
values or computed values, see Appendix 1, “Symbols and Determination of Measurement
Functions.”
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3.10 Wiring the Circuit under Measurement When
Using the Current Sensor

To prevent the possibility of electric shock and damage to the instrument, follow the
precautions given in section 3.5, “Wiring Precautions.”

If the maximum current value of the circuit under measurement exceeds the maximum
range of the current input terminal as described below, an external sensor can be
connected to the external current sensor input terminal in order to measure the current of
the measurement circuit.
* 2-Aiinput element

When the maximum current exceeds 2 Arms
» 30-Ainput element

When the maximum current exceeds 30 Arms

Current sensor output type
* In the wiring example in this section, a shunt-type current sensor or a clamp-type

current sensor that outputs voltage can be used for an external current sensor.
»  When using the clamp-type current sensor that outputs current, see section 3.11.

Connecting to the Input Terminal
* Voltage Input Terminal

The terminal is a @4-mm safety banana jack (female).

Insert the safety terminal (the conductive parts are not exposed) into the voltage input
terminal.

When using the 758931 Safety Terminal Adapter that comes with the package, see
section 3.6.

e External Current Sensor Input Terminal
Connect an external sensor cable with the BNC connector (B9284LK, sold separately)
to the external current sensor input terminal.

A warrinG

When connecting a measurement cable from an external current sensor to an
external current sensor input terminal, remove the cables connected to the current
input terminals. Because the external current sensor input terminal and the current
input terminal are connected internally, connecting both terminals simultaneously
not only results in measurement errors but may also cause damage to the
instrument. Also, when the voltage of the circuit under measurement is being
applied to the external current sensor input terminals, do not touch the current input
terminals. Doing so is dangerous because the terminals are electrically connected

inside the instrument.
. ____________________________________________________________________________________________________________________________|
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3.10 Wiring the Circuit under Measurement When Using the Current Sensor

French

A AVERTISSEMENT

Lors du branchement d’'un cable de mesure d’'un capteur de courant externe sur un
connecteur d’entrée de capteur de courant externe, retirer les cables branchés sur
les bornes d’entrée de courant. Parce que la borne d’entrée de capteur de courant
externe et la borne d’entrée de courant sont connectées en interne, la connexion
des deux bornes simultanément, non seulement entraine des erreurs de mesure,
mais peut également endommager l'instrument. De plus, lorsque la tension

du circuit a mesurer est appliquée aux bornes d’entrée de capteur de courant
externe, ne pas toucher les bornes d’entrée de courant, car elles sont connectées

électroniquement a l'intérieur de l'instrument, ce qui présente un danger.
. _________________________________________________________________________________________________________________|

Number of Installed Input Elements and Wiring Systems
The selectable wiring systems vary depending on the number of input elements that

are installed in the instrument. For details, see “Number of Installed Input Elements and
Wiring Systems” in section 2.3, “Measurement Conditions.”

Note
» After wiring, the wiring system must be selected. See section 4.1, “Selecting the Wiring

System.”

» To measure the apparent power and power factor more accurately on an unbalanced three-
phase circuit, it is recommended that a three-phase, three-wire system (three-voltage, three-
current system) [3P3W (3V3A)] be used to make the measurement.

» The current sensor input transformation function can be used to transform the input signal to
data that correspond to direct measurements. For the setup procedure, see section 4.4, “Setting
the Measurement Range When Using the Current Sensor.”

» Note that the frequency and phase characteristics of the current sensor affect the measured
data.

» Make sure you have the polarities correct when making the connections. Otherwise, the
polarity of the measurement current will be reversed and correct measurements cannot be
made. Be especially careful when connecting the clamp type current sensor, because it is
easy to reverse the connection.

» To minimize error when using a shunt-type current sensor, note the following points when
connecting the external sensor cable.

» Connect the shielded wire of the external sensor cable to the L side of the shunt output
terminal (OUT).

* Minimize the area created between the wires connecting the current sensor to the external
sensor cable. The effects due to the line of magnetic force (caused by the measurement
current) and noise that enter this area of space can be reduced.

Shunt-type
current sensor Area of space created by the connection wires
OUTH External sensor cable
1 (B9284LK, sold separately)
N N
E > This instrument
] Shielded wire
OUTL
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3.10 Wiring the Circuit under Measurement When Using the Current Sensor

» For a shunt-type current sensor, connect it to the power earth ground side as shown in the
figure below. If you have to connect the sensor to the non-earth side, use a wire that is thicker
than AWG18 (conductive cross-sectional area of approx. 1 mm?2) between the sensor and the
instrument to reduce the effects of common mode voltage. Take safety and error reduction
into consideration when constructing an external sensor cable.

Power meter |

\'
Voltage input terminal

-O
@ O LOAD
External current sensor
Input terminal |
A

—  Shunt-type vcurrent sensor

»  When the circuit under measurement is not grounded and the signal is high in frequency or
large in power, the effects of the inductance of the connection cable for the shunt-type current
sensor become large. In this case, use an isolation sensor (CT, DC-CT, or clamp).

Clamp-type current sensor

0
Power meter |
oV . .
@ L 5 Voltage input terminal LOAD
External current sensor

Input terminal |

Connecting to this instrument
The following wiring examples are for connecting shunt-type current sensors. When

connecting a clamp-type current sensor that outputs voltage, substitute the shunt-
type current sensor with the clamp-type. In addition, the assignment of elements to the
input terminals in the following figure varies depending on the number of installed input
elements. For details, see “Number of Installed Input Elements and Wiring Systems” in
section 2.3, “Measurement Conditions.”

A CAUTION

The thick lines on the wiring diagrams are the parts where the current flows. Use
wires that are suitable for the current levels.

French

A ATTENTION

Les lignes épaisses sur les schémas de cablage illustrent I'acheminement du
courant. Utiliser des fils qui conviennent aux niveaux de courant.
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3-26

3.10 Wiring the Circuit under Measurement When Using the Current Sensor

Shunt-type current sensor Clamp-type current sensor
that outputs voltage
|
™
\Y)
->
% Input terminal % Input terminal
©) 9

External current sensor
input terminal
(EXT)

External current sensor
input terminal
(EXT)

Wiring Example of a Single-Phase, Two-Wire System (1P2W) Using a Shunt-Type
Current Sensor

SOURCE LOAD

| |
Earth side !
1

Shunt-type current sensor
il

[

OuUTL

Input terminal

External current sensor
input terminal
(EXT)

Wiring Example of a Single-Phase, Three-Wire System (1P3W) Using a Shunt-Type
Current Sensor

SOURCE | LOAD
OUTH E ;OUT L
N
|
OUTH OUTL
@ Input terminal 1 @ Input terminal 2
O+ O+
©) O

External current sensor
input terminal
(EXT)

External current sensor
input terminal
(EXT)
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3.10 Wiring the Circuit under Measurement When Using the Current Sensor

Wiring Example of a Three-Phase, Three-Wire System (3P3W) Using a Shunt-Type

Current Sensor
SOURCE |

LOAD

R
OUTH OuUTL

S ( )q:/\:? )
OUTH OUTL

Q Input terminal 1

©)
External current sensor
input terminal

(EXT)

Q Input terminal 2

©)
External current sensor
input terminal

(EXT)

Wiring Example of a Three-Phase, Three-Wire System (Three-Voltage, Three-Current
System) [3P3W (3V3A)] Using a Shunt-Type Current Sensor

SOURCE |

LOAD

g

OUT H||ouTL W

T

OUTH||OUTL

OUTH)(OUTL

A

Qe | @]
©) ©)

Input

@ Input

terminal 2 O__ terminal 3

©

External current sensor External current sensor  External current sensor
input terminal input terminal input terminal
(EXT) (EXT)

(EXT)

Wiring Example of a Three-Phase, Four-Wire System (3P4W) Using a Shunt-Type

Current Sensor

SOURCE | LOAD
R
OUTH OUTL |
S
OUTH OUT L |
T
OUTH OUTL
N a a
@ Jlnput @ J Input @ Input
O_ terminal 1 O_ terminal 2 O_ terminal 3
9 O O
External current sensor External current sensor External current sensor
input terminal input terminal input terminal
(EXT) (EXT) (EXT)

Note

For the relationship between the wiring systems and the method of determining the measured
values or computed values, see Appendix 1, “Symbols and Determination of Measurement

Functions.”
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3.11  Wiring the Circuit under Measurement When
Using the VT/CT

Connect a measurement cable from an external voltage transformer (VT) or current
transformer (CT) to the voltage or current input terminal of the input element. Wire
according to the procedure in this section also when using a clamp-type current sensor
that outputs current.
To prevent the possibility of electric shock and damage to the instrument, follow the
precautions given in section 3.5, “Wiring Precautions.”
An external VT can be connected to the voltage input terminal to make measurements
when the maximum voltage of the circuit under measurement exceeds 1000 Vrms.
If the maximum current of the circuit under measurement exceeds the maximum range
of the input element as described below, measurement can be made by connecting
an external CT or a clamp-type current sensor that outputs current to the current input
terminal.
* 2-Ainput element

When the maximum current exceeds 2 Arms
* 30-Ainput element

When the maximum current exceeds 30 Arms

Connecting to the Input Terminal
* Voltage Input Terminal

The terminal is a @4-mm safety banana jack (female). Insert the safety terminal (the
conductive parts are not exposed) into the voltage input terminal.

When using the 758931 Safety Terminal Adapter that comes with the package, see
section 3.6.

e Current Input Terminal

» The screws used on the terminal (binding post) are M6 screws. Use one of the
following methods: wind the wire around the screw, use the 758921 Fork Terminal
Adapter that is sold separately, or pass the crimp-on lugs through the screw axis.
Then, tighten firmly by holding the terminal knob.

» For the dimensions of the parts of the terminal, see section 3.9.

» For precautions during and after connection of the current input terminal and crimp-
on lugs, see section 3.9.

A\ ARG

*  When the voltage of the circuit under measurement is being applied to the
current input terminals, do not touch the external current sensor input terminals.
Doing so is dangerous because the terminals are electrically connected inside
the instrument.

*  When connecting a measurement cable from an external current sensor to an
external current sensor input terminal, remove the cables connected to the
current input terminals. Also, when the voltage of the circuit under measurement
is being applied to the external current sensor input terminals, do not touch
the current input terminals. Doing so is dangerous because the terminals are
electrically connected inside the instrument.
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3.11 Wiring the Circuit under Measurement When Using the VT/CT

French

A AVERTISSEMENT

» Lorsque la tension du circuit a mesurer est appliquée aux bornes d’entrée de
courant, ne pas toucher les bornes d’entrée de capteur de courant externe,
car elles sont connectées électroniquement a l'intérieur de l'instrument, ce qui
présente un danger.

» Lors du branchement d’'un cable de mesure d’un capteur de courant externe
sur un connecteur d’entrée de capteur de courant externe, retirer les cables
branchés sur les bornes d’entrée de courant. De plus, lorsque la tension du
circuit a mesurer est appliquée aux bornes d’entrée de capteur de courant
externe, ne pas toucher les bornes d’entrée de courant, car elles sont
connectées électroniquement a l'intérieur de I'instrument, ce qui présente un

danger.
. _________________________________________________________________________________________________________________|

Number of Installed Input Elements and Wiring Systems
The selectable wiring systems vary depending on the number of input elements that

are installed in the instrument. For details, see “Number of Installed Input Elements and
Wiring Systems” in section 2.3, “Measurement Conditions.”

General Handling Precautions of the VT and CT
* Do not short the secondary side of the VT as it may damage the VT.

» Do not open the secondary side of the CT as it may damage the CT.
For other handling precautions of the VT or CT, follow the information that comes with
the VT or CT that you are using.

Note
» After wiring, the wiring system must be selected. See section 4.1, “Selecting the Wiring

System.”

» Make sure you have the polarities correct when making the connections. Otherwise, the
polarity of the measurement current will be reversed and correct measurements cannot be
made. Be especially careful when connecting the clamp type current sensor, because it is
easy to reverse the connection.

» The scaling function can be used to transform the input signal to data that correspond to
direct measurements. For the setup procedure, see section 4.5, “Setting the Scaling Function
When Using the VT/CT.”

* Note that the frequency and phase characteristics of the VT or CT affect the measured data.

» For safety reasons, this section indicates wiring diagrams in which the common terminals (+/-)
of the secondary side of the VT or CT are grounded. However, the necessity of grounding
and the grounding location (ground near the VT or CT or ground near the power meter) vary
depending on the object being measured.

» To measure the apparent power and power factor more accurately on an unbalanced three-
phase circuit, it is recommended that a three-phase, three-wire system (three-voltage, three-
current system) [3P3W (3V3A)] be used to make the measurement.
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3.11 Wiring the Circuit under Measurement When Using the VT/CT

Connecting to this instrument

A\

A\

The following wiring examples are for connecting CTs. When connecting a clamp-type
current sensor that outputs current, substitute the CT with the clamp-type current sensor.
The assignment of elements to the input terminals in the following figure varies
depending on the number of installed input elements. For details, see “Number of
Installed Input Elements and Wiring Systems” in section 2.3, “Measurement Conditions.”

CAUTION

The thick lines on the wiring diagrams are the parts where the current flows. Use
wires that are suitable for the current levels.

French

ATTENTION

Les lignes épaisses sur les schémas de cablage illustrent I'acheminement du
courant. Utiliser des fils qui conviennent aux niveaux de courant.

Wiring Example of a Single-Phase, Two-Wire System (1P2W) Using VT and CT

SOURCE LOAD SOURCE LOAD

Input terminal Input terminal

Wiring Example of a Single-Phase, Three-Wire System (1P3W) Using VT and CT

SOURCE LOAD

-4

Input terminal 1

Input terminal 2 —
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3.11 Wiring the Circuit under Measurement When Using the VT/CT

Wiring Example of a Three-Phase, Three-Wire System (3P3W) Using VT and CT
R SQURCE LOAD

S
T

Input terminal 1 — Input terminal 2 —

Wiring Example of a Three-Phase, Three-Wire System (Three-Voltage, Three-Current
System) [3P3W (3V3A)] Using VT and CT

g SOURCE LOAD

S
T

"____I__CT I______\/_'VT "____L_'CT I______V_'VT _-____L_CT I______V_'VT
Ta) : m& : T | Tuae) L

I I I

I I I

I I I

O @, O

® ® ®

M) M) ()

\./ - \./ —t \./ —t
Input terminal 1 — Input terminal 2 Input terminal 3

Wiring Example of a Three-Phase, Four-Wire System (3P4W) Using VT and CT
R SOURCE LOAD

S
T
N

_wl__CT i_ﬂ;}v—iw _wl__iCT E_M\/_EVT _wl__im i_w\aVT
&Y | o o

I
I
I
I
I
I
1

O O O
@ @® ®
) ) )
_ - _ - _ -
Input terminal 1 — Input terminal 2 — Input terminal 3 —
Note

For the relationship between the wiring systems and the method of determining the measured
values or computed values, see Appendix 1, “Symbols and Determination of Measurement
Functions.”
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3.12 Setting the Date/Time

@ m (:) DISPLAY ITEM & ELEMENT o
Curs: keys ioverc] | wave | || e | [same| || [UERATE] | wow | |f [ Loca |

< >
CAL
@ Cmem | [ rorm | || [ user | [ewement]| || | wres | @)
I 1 LOWER ITEM LOWER FORM USER SET O AL

|SCALING| ILINEFILTERI | e l To exit the menu during operation, press ESC located above

MOTOR FREQ the soft keys .
SET FILTER

[HRm sET| | MEASURE | [svnc source]
CURSOR O NULL

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and

[ Fe ] [mcesave] [store] | character strings. For details on the procedures, see section
WENU STORE SET 3.14.

MENU

1. Press MISC to display the Misc menu.
2. Press the Date/Time soft key to display the Date/Time dialog box.

* Turning ON/OFF the Date/Time Display
3. Press the cursor keys to select Display.
4.  Press SET to select ON or OFF.

* Setting the Date or Time Manually

If the Ethernet interface option is installed, proceed to step 5.

If it is not, proceed to step 7.

5.  Press the cursor keys to select Type.

6. Press SET to set Type to Manual.

7.  Press the cursor keys to select the Date (year, month, and day) or Time (hour,
minute, second) box.

8.  Press SET to display the entry box.

9. Press the cursor keys to set the year, month, date, hour, minute, or second that
you selected in step 5.

10. Press SET or ESC to close the box.

11. Repeat steps 5 to 8 to set the entire year, month, date, hour, minute, and second.

12. Press the cursor keys to select Set.

13. Press SET. If ON was selected in step 4, the new date and time are displayed in
the lower right corner of the screen. If the procedure is aborted without pressing
SET, the new settings are not reflected on the display.

Misc

— If the Ethernet interface If the Ethernet interface option
rervion option is installed is not installed
Ii Date/Time Date/Time
lnitia!ize
| et Display Display
«
Control Type  [Manuall __snip_]
—
ostorme || ™ || Date  [20061[06}{05] pate  [Z006}/[06}[05]
Time L 14_1:[50]:[12] Time C1a_1:[521:[391
Config
Set,
i«
Selftest

Next
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3.12 Setting the Date/Time

Explanation

Note

* Setting the Time Using the SNTP Server

(Available when the Ethernet interface option is installed)

To obtain the time from the SNTP server, you must first connect to the network and

then to the SNTP server. For details, see section 5.2, “Setting TCP/IP” and section 5.7,

“Setting the Time Difference from GMT (Greenwich Mean Time)/Setting SNTP” in the

Expansion Function User’s Manual, IM WT3001E-51EN.

After step 4, press the cursor keys to select Type.

Press SET to set Type to SNTP.

Press the cursor keys to select Time Hour under Time Difference from GMT.

Press SET. An entry box appears.

9. Press the cursor keys to set the hour.

10. Press SET to confirm.

11. Likewise, set the minute.

12. Press the cursor keys to select Set and press SET. The time is obtained from
the SNTP server, and the date and time calculated from the specified GMT time

difference are set.

Date/Time

Display
Type [Manual____BENTP] _1

Time Difference From GMT

Time Hour L 9_1
Minute L 0_]

Turning ON/OFF the Date/Time display

You can select whether or not to display the date and time in the lower right corner of
the screen.

» OFF: Do not display the date and time.

* ON: Display the date and time.

Setting the Date/Time

e Setting the Date
You can set the date in the form YY/MM/DD (year/month/day). Set the lower two
digits of the year.

* Setting the Time
You can set the time in the form HH:MM:SS (hour:minute:second). The hour is set
using a 24-hour clock.

Setting the Time Using the SNTP Server

You can use the SNTP server time to set the date and time on the instrument. This
function is available if the Ethernet interface option is installed. For details on the
SNTP and GMT, see section 5.7, “Setting the Time Difference from GMT (Greenwich
Mean Time)/Setting SNTP” in the Expansion Function User’s Manual, IM WT3001E-
51EN. The time difference from GMT specified here is linked to the setting of 5.7
above.

» The date and time information is backed up with the lithium battery when the power is turned
OFF.

» The instrument contains leap year information. The instrument determines the leap year
calendar when the new settings are confirmed. If you enter [2/29] on a non-leap year, an error
message will be displayed.

IM WT3001E-01EN
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3.13

Procedure

© ) ©

Cursor keys

©
GRUNG)

lSCALINGI |LINEFILTER| l AVG l
Q

MOTOR FRE
SET FILTER

[HRmSET] [MEASURE |  fsve source]
CURSOR O NULL

[ Fe | [mecesave] [ sTorE |
MENU STORE SET

MENU

Initializing the Settings

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

[ue ] [same|

UPDATE
[VreatE] | wouw |

| LOCAL |

CAL

I ITEM I I FORM I

I USER I IELEMENTI

I INTEG I

LOWER ITEM LOWER FORM

USERSET O ALL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and
character strings. For details on the procedures, see section

3.14.

Note

Check that it is okay to initialize the settings before actually initializing the settings. You
cannot set the settings back after initialization. It is recommended that the setup parameters
be saved (see section 9.3) before initialization.

Pon=

Press MISC to display the Misc menu.
Press the Initialize Settings soft key. An Alert dialog box appears.
Press the cursor keys to select OK.

Press SET to execute the initialization.

To cancel the initialization, select Cancel in step 3 and press SET.

isc

i«

System

Alert

Really

oK

All Settings will be initialized.
Do you want to execute?

Initialize
Settings

Remote
Control

Date/Time

[«

config

Selftest

Next
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3.13 Initializing the Settings

Explanation

The values specified by the panel keys can be reset to the factory default values. This

is useful when you wish to clear previous settings or start the settings from scratch. For
details on the initial settings, see appendix 2, “List of Initial Settings and Display Order of
Numeric Data.”

» Settings That Cannot Be Initialized

Date/Time settings

Menu and message language settings

Setting of the time difference from GMT (when the Ethernet option is installed)
Designation of file to be displayed (Filter)

File utility operation (Function)

Settings related to the GP-IB communication, serial communication (option), USB
communication (option) and Ethernet communication (option).

* Initializing at Power Up
If the power switch is turned ON while holding down RESET, this instrument powers
up using initial settings. In this case, “Settings That Cannot Be Initialized” as indicated
above excluding the date and time are also initialized. A message indicating that
settings have been initialized is shown on the screen.

IM WT3001E-01EN
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3.14 Entering Values and Character Strings

Entering Values
After selecting the setup parameter with the SET key and soft keys, the value can be
changed using the cursor keys. Use the left and right cursor keys to move along the
digits and the up and down cursor keys to set the value of that digit.

Integ Set L__Scaling__|
[ Mode Scaling
Normal @ ON
Timer Setting, U . Scaling Item
Timer Setting
00000]:[00]:[o0] M1l cT__sF
E Element 1
1.0000
I® Element 2
1.0000
Auto Cal & Element 3
pFF ] 1.0000
I® Element 4
1.000Q
[

DA Output
Rated Time

Note

Some of the parameters that can be changed using the cursor keys are reset to their initial
values when the RESET key is pressed.

Entering Character Strings
The equation for the user-defined function, units, file names, and comments can be
entered using the keyboard that is displayed on the screen. The cursor keys and SET are
used to operate the keyboard to enter the character strings.
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3.14 Entering Values and Character Strings

Entering the Equation for the User-Defined Function

The figure below shows the keyboard that appears when setting the equation for the
user-defined function. Long equations can be temporarily held in the internal memory
so that it can be used in other equations.

1.

1.

Entering the Equation and Temporarily Storing It

Press the & and ¥ cursor keys to select the desired character. You can move

the cursor quickly by holding down 4 or ¥ to make the cursor skip.

(Long function names can be selected by pressing one key.)

Press SET to enter characters in the entry box.

If there are characters already in the entry box, use the 4 and P> cursor keys to

select the entry position.

Repeat steps 1 and 2 to enter all the characters.

After entering all the characters, select ENT on the keyboard and press SET.

The string is confirmed and the keyboard disappears. At the same time, the

equation is temporarily stored in the internal memory.

»  When the equation is not correct and an error message is displayed, it is still stored in
the memory.

» Up to five equations can be stored. After five equations have been stored, a new
equation overwrites the oldest equation.

Recalling the Temporarily Stored Equation

Press the ¢) soft key. Each time the soft key is pressed the temporarily stored
strings are displayed in the entry box of the keyboard in order. When the eight
strings that are temporarily stored are displayed, the most recent string is
displayed again.
If there are characters already in the entry box, they are overwritten with the recalled
string.
Correct the recalled equation according to steps 1 to 4 in “Entering the Equation
and Temporarily Storing It” described above and enter it. The string is temporarily
stored in the internal memory.

]

Moves the cursor upward.

Moves the cursor downward.

UMNCET)

| CaPS

Switches between upper case and lower case.

- [NSERT

Deletes the character before the entry position.

Switches between insert and overwrite mode.

Recalls the temporarily stored string.

EDEEE

Enters the string.

IM WT3001E-01EN
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3.14 Entering Values and Character Strings

¢ Entering the Unit, File Name, and Comment
(the server name, user name, password, and e-mail address, etc. for Ethernet
communication)
The figure below shows the keyboard that appears when entering the file name or
comment. File names and comments can be temporarily held in the internal memory
so that they can be used in other file names and comments.

* Entering the File Name and Comment and Temporarily Storing Them

1. Press the & and ¥ cursor keys to select the desired character. You can move
the cursor quickly by holding down 4 or ¥ to make the cursor skip. You can
also press the 4 and ¥ soft keys to move the cursor vertically.

2. Press SET to enter characters in the entry box.
If there are characters already in the entry box, use the € and P> cursor keys to
select the entry position.

3. Repeat steps 1 and 2 to enter all the characters.

4.  After entering all the characters, select ENT on the keyboard and press SET.
The string is confirmed and the keyboard disappears (you can also press the
ENT key to achieve the same result). At the same time, the confirmed string is
temporarily stored in the internal memory.

Up to 8 sets of strings can be stored. After eight strings have been stored, a new string
overwrites the oldest string.

* Recalling the Temporarily Stored String
1. Press the §) soft key. Each time the soft key is pressed the temporarily stored
strings are displayed in the entry box of the keyboard in order. When the eight
strings that are temporarily stored are displayed, the most recent string is
displayed again.
If there are characters already in the entry box, they are overwritten with the recalled
string.
2. Correct the recalled equation according to steps 1 to 4 in “Entering the File
Name and Comment and Temporarily Storing Them” described above and enter
it. The string is temporarily stored in the internal memory.

| “ | Moves the cursor upward.
Entry box
i | v I Moves the cursor downward.
v |
pyve I cars I Switches between upper case and lower case.
BRELRED

@

I o I Deletes the character before the entry position.

Switches between insert and overwrite mode.

I o I Recalls the temporarily stored string.

ENT Enters the string.
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3.14 Entering Values and Character Strings

¢ Keys Other Than the Character Keys

* BS:
* INS:

 CLR:

+ CAPS:
+ SPACE:
* ENT:

Deletes the character before the entry position.
Switches between insert and overwrite mode. During insert mode, the
INSERT indicator on the keyboard illuminates. When a new character is
entered in insert mode, the new character is placed at the entry position
and all following characters are moved backward.
Clears all displayed characters. On the keyboard used to enter the file
name and comment, RESET on the front panel can also be used to
achieve the same result.
Switches between uppercase and lowercase.

Enters a space.
Enters the displayed characters.

* Number of Characters and Types That Can Be Used

Item Number of Characters Characters That Can Be Used

Date/Time Specified number 0to9(/,:)

Equation 1 to 50 characters Characters that are displayed on the keyboard
and spaces

Unit 1 to 8 characters Characters that are displayed on the keyboard
and spaces

File name 1 to 8 characters 0-9,A-Z, %, _, () (parentheses), — (minus sign)

Comment 0 to 25 characters Characters that are displayed on the keyboard
and spaces

Server name 0 to 40 characters Characters that are displayed on the keyboard
and spaces

User name 0 to 40 characters Characters that are displayed on the keyboard
and spaces

Password 0 to 40 characters Characters that are displayed on the keyboard
and spaces

E-mail address 0 to 40 characters Characters that are displayed on the keyboard
and spaces
(the @ character cannot be entered consecutively.)

Note

File names are not case-sensitive. Comments are case-sensitive. In addition, the following file
names cannot be used due to limitations of MS-DOS.
AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9

IM WT3001E-01EN
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3.15 Entering Character Strings on the USB
Keyboard

On models with the USB port (peripheral device) option, you can connect a USB
keyboard and enter file names, comments, and so on.

USB PERIPHERAL Connector
Use a USB cable to connect the USB keyboard to the USB PERIPHERAL connector on

the left side of the front panel. There are two USB PERIPHERAL connectors (ports).

Port 1 ~ =
1
2
3
4 1
Port 2 ~—
Pin No. Signal Name
1 VBUS: +5V
2 D—: —Data
3 D+: *Data
4 GND: Ground

Keyboards That Can Be Used
The following keyboards conforming to USB Human Interface Devices (HID) Class
Ver1.1 can be used.
* When the USB keyboard language is English: 104 keyboard
* When the USB keyboard language is Japanese: 109 keyboard
Select either keyboard in section 3.19.

Note
» For USB keyboards that have been tested for compatibility, contact your nearest YOKOGAWA

dealer.

* Do not connect USB devices other than a USB keyboard or a USB memory to the USB
PERIPHERAL connector.

* This instrument has two USB PERIPHERAL ports. However, USB devices whose maximum
consumption current exceeds 100 mA cannot be connected simultaneously to the two ports.

Connection Procedure
Connect the USB keyboard to this instrument directly using a USB cable as shown

below. You can connect/disconnect a USB cable at any time regardless of the power ON/
OFF state of this instrument (supports hot-plugging). Connect the type A connector of the
USB cable to this instrument; connect the type B connector to the keyboard. When the
power switch is ON, the keyboard is detected and enabled approximately six seconds
after it is connected.

USB keyboard
O USB connection

—) Eg

o

Fi

Topoonn
o

00 o
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3.15 Entering Character Strings on the USB Keyboard

Connect the keyboard directly without going through a USB hub.

» Do not connect USB devices other than a USB keyboard or a USB memory to the USB
PERIPHERAL connector.

* Do not connect multiple keyboards.

* Holding down a key on the keyboard does not enter the character or value repetitively.

* Do not connect and disconnect multiple USB devices repetitively. To do so, allow at least 10 s
between connection and disconnection.

» Do not connect or disconnect the USB cable after the power is turned ON until key operation

is ready (approximately 20 to 30 s).

Confirming the Keyboard That Is Connected
To confirm the keyboard that is connected to this instrument, carry out the procedure

below.
1. Press MISC.
2. Press the USB soft key.
3.  Press the Device List soft key to display the USB Device List. Check the USB
keyboard that is connected.

isc, usB

[
Graph Color Device List

USB Device List
Text Color evice, Addres Product Name,

Keyhoard 2 Dell USB Keyhoard
] Mass Storage 3 USB Flash Disk

D/A Output
I tems

Next

Entering File Names, Comments, Etc.
When a keyboard is displayed on the screen, you can enter the file name, comment, and
other items using a USB keyboard. The character that is entered through each key of the
USB keyboard varies depending on the keyboard type.

Executing functions corresponding to the keys on the front panel of this instrument
The functions corresponding to the front panel keys of this instrument are assigned to

the keys on the USB keyboard. By pressing the keys on the keyboard, you can operate
this instrument in a similar fashion. The assignment of functions varies depending on the
keyboard type. For details, see appendix 9.
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3.16 Switching the Measurement Mode and Display

.@ [ ] () DI ITEM & ELEMENT -
A |NUMERICI WAVE [une] [some] || 28] [vow | || [coont ]
Cursor keys
CIROY
= CAL

@ @ @ TEM I FORM I I USER I |ELEMENT| I INTEG | SHIFT
LOWER ITEM LOWER FORM USER SET O AL

To exit the menu during operation, press ESC located above
[scaung] [unerLter] | ave | ’
HOTOR e the soft keys.
L

(RusET| (MEASRE] [WCsORE | the procedural explanation below, the phrase “press the
CURSOR O NuLL ” .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

[ re ] [meesae) [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.
[PrRnT ] [ misc | [ HEP |

MENU

* Switching between Normal Measurement/Wide Bandwidth Harmonic
Measurement™!, IEC Harmonic Measurement™!, Waveform Computation™,
FFT", Voltage Fluctuation and Flicker Measurement™, and Cycle-by-Cycle
Measurement Modes
*1 Can be set only on models with the advanced computation (/G6) option.

*2 Can be set only on models with the voltage fluctuation and flicker measurement (/
FL) option.

* Enabling Normal Measurement or Wide Bandwidth Harmonic Measurement
Mode
¢ Numeric Display
1. Press NUMERIC to display numeric values.

¢ Waveform Display
1. Press WAVE. The waveform is displayed in normal measurement mode.
* The waveform is not displayed in wide bandwidth harmonic measurement mode.

¢ Trend, Bar Graph, Vector, and Split Displays
1. Press OTHERS to display the Others menu.

2. Press a soft key to select the display mode.
* The trend is not displayed in wide bandwidth harmonic measurement mode.

* Enabling IEC Harmonic Measurement, Waveform Computation, FFT, Voltage
Fluctuation and Flicker Measurement, or Cycle-by-Cycle Measurement Mode
1. Press OTHERS to display the Others menu.
2. Press a soft key to select the measurement mode.
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3.16 Switching the Measurement Mode and Display

Trend

vector

Numeric
+ Wave

Numeric
+ Bar

Numeric
+ Trend

Next
173

Explanation

Bar graph
Trend

Vector

Split display

->
Press the Next1/3
soft key.

Harmonic Measur

Math

Waveform computation

Numeric
+ Math

Split display

FFT

FFT

Numeric
+ FFT

Wave
+ FFT

Split display

st
Wave
+ Bar
Wave . .
+ Trend Split display
Bar
+ Trend
Harmnics IEC harmonic
Flicker Voltage fluctuation
and flicker
Cycle by Cycle by cycle
yele
ext
" 273 =)

Press the Next2/3
soft key.

ement Mode)

Next

373

Switching the Display in Normal Measurement Mode (or Wide Bandwidth

Carry out the procedure given in “Enabling Normal Measurement or Wide Bandwidth

Harmonic Measurement Mode” on the previous page.

Measurement Mode
1. Press HRM SET to display the Harmonics menu.
2. Press the Freq Band soft key to select Normal or Wide.

Freq Band
Normal] Wide

PLL Source
Up Exec

PLL Source
Down Exec

Min Order
] i

E Max Order
100,
[ Thd Formula

1/Total

* Measurement Mode Indication
The measurement mode is displayed at the upper left of the screen as shown below.

Measurement mode

Normal Mode

B & change items

Urms1

Irms1

P1

A

Uover:m = m m Spdim 11-4 :

1ATms

Tover:m = = = Trqi= Integ:Reset

100.659
0.56433 4
52.596

0.92591

Switching between Normal Measurement Mode and Wide Bandwidth Harmonic

YOKOGAWA 4

Element1
U1l 150Vrms
1 1Arms

Element2
Uz 150vrms
12 1Arms

Element3
U3 150vrms
13 1Arms

Elementd
U4 150Vrms
14 1Arms

Motor
Spd 20V
Tr 20v

Integ:Reset

IM WT3001E-01EN
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3.16 Switching the Measurement Mode and Display

Note

Measurement Mode Display

Normal measurement mode Normal Mode

Wide bandwidth harmonic measurement mode" Wide-Band Harmonics
IEC harmonic measurement mode” IEC Harmonics Mode
Waveform computation mode”™ Math Mode

FFT mode™ FFT Mode

Voltage Fluctuation and Flicker Measurement Mode*? Flicker Mode
Cycle-by-Cycle Measurement Mode Cycle by Cycle Mode

*1 Can be set only on models with the advanced computation (/G6) option.
*2 Can be set only on models with the voltage fluctuation and flicker measurement (/FL) option.

If the trigger mode is Auto or Normal, When waveforms are displayed in normal measurement
mode, the measurement mode indication is set to Normal Mode (Trg). For details, see section
6.1.

There are two methods to switch the measurement mode. One is to use the DISPLAY
key, and the other is to use the HRM SET key.

Switching between Normal Measurement/Wide Bandwidth Harmonic
Measurement, IEC Harmonic Measurement, Waveform Computation, FFT,
Voltage Fluctuation and Flicker Measurement, and Cycle-by-Cycle Measurement
Modes

Press the DISPLAY key (the black arrow in the figure below).

N M t . . T 1
Mozma easuremen IEC Harmonic Voltage fluctuation ' | Measurement mode |
ode Measurement Mode and flicker , !
measurement mode : Keys \
HRM SET key OTHERS (soft key) ' :
HRM SET IEC Harmonics OTHERS (soft key) ------------------
Flicker
Wide Bandwidth
Harmonic Mode
NUMERIC DISPLAY keys
WAVE Inuveric] | wave | [orers | FFT Mode
OTHERS (soft key)
Bar OTHERS (soft key)
Trend FFT
Vector Waveform computation Cycle-by-cycle Ssllt dls_plinFT
Split display Mode measurement mode umeric
Numeric + Wave Wave + FFT
Numeric + Bar OTHERS (soft key) OTHERS (soft key)
Numeric + Trend Math Cycle by Cycle
Wave + Bar Split display
Wave + Ternd Numeric + Math
Bar + Trend

If you change from IEC harmonic, waveform computation, FFT, voltage fluctuation and
flicker measurement, or cycle-by-cycle measurement mode to normal measurement/
wide bandwidth harmonic measurement mode, the measurement mode that was valid
before changing to IEC harmonic, waveform computation, FFT, voltage fluctuation and
flicker measurement, or cycle-by-cycle measurement mode is enabled. For example,
if you change from wide bandwidth harmonic measurement mode to IEC harmonic
mode and then press NUMERIC, wide bandwidth harmonic measurement mode is
enabled, not normal measurement mode.

Switching between Normal Measurement Mode and Wide Bandwidth Harmonic
Measurement Mode

Press the HRM SET key and switch using the Harmonics menu (the gray yellow in the
figure above).
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3.16 Switching the Measurement Mode and Display

Explanation

You can select the display on this instrument as indicated below. On models with the

advanced computation option (/G6), you can select the measurement mode and display
in addition to normal measurement mode as shown on the next page.

* Display Modes in Normal Measurement Mode

Normal measurement mode

Display mode Without the advanced

computation option

With the advanced
computation option

(numeric display)

Power measurement Urms1 1 06 1 83 v

Irms1 566 992 A For the operating procedure,

P1

A1

see chapter 5.
For a functional description,

558659 W see 2.4.
0.92793

See chapter 7 in the Expansion
Function User's Manual
(IM WT3001E-51EN).

Waveform display

For the operating procedure, see chapter 6.
For a functional description, see 2.7.

Trend display

For the operating procedure, see chapter 7.
For a functional description, see 2.8.

Bar graph display

Bar graph display is not
possible.

See chapter 7 in the Expansion
Function User's Manual
(IM WT3001E-51EN).

Vector display

Vector display is not possible.

See chapter 7 in the Expansion
Function User's Manual
(IM WT3001E-51EN).

* Split Display

The display is divided into top and bottom halves, and two types of displays can be

shown simultaneously.

IM WT3001E-01EN
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3.16

Switching the Measurement Mode and Display

Measurement Modes and Display Modes on Models with the Advanced
Computation (/G6), Voltage Fluctuation and Flicker Measurement (/FL) Option

Display Mode

Measurement Mode

/G6 Option IFL Option Cycle by
Wide Bandwidth |IEC Harmonic | Waveform FFT Voltage Cycle
Harmonic Computation Fluctuation
and Flicker

Power measurement . "
(Numeric) Yes™ Yes™ Yes Yes No No
Waveform display No No No Yes No No
(Wave)
Trend display No No No No No No
(Trend)
Bar graph display Yes No No No No No
(Bar)
Vector display Yes No No No No No
(Vector)
Waveform computation
display (Math) No No Yes No No No
FFT display
(FFT) No No No Yes No No
Voltage Fluctuation No No No No Yes No
and Flicker
Cycle by Cycle No No No No No Yes

Yes: Selectable.
No: Not selectable.

*1 The rms values of the voltage or current are the total of the specified harmonic components,
not the values that include all frequency components. For details, see chapter 7 in the

Extension Function User’s Manual (IM WT3001E-51EN).

*2 The waveform can be monitored using the Harmonic/Flicker Measurement Software sold

separately.
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3.17 Displaying the Setup Parameter List

Procedure

ELEMENT

O®

VOLTAGE RANGE

To exit the menu during
operation, press ESC

SENSOR RATIO

CURRENT RANGE

610!

ALL

located above the soft
keys.

@
™

@

In the procedural
explanation below, the

INPUT INFO.

MEASURING

@~E-C-e{ wove] [AUTO]

phrase “press the cursor
keys” may be used. This
phrase refers to the

Explanation

Note

procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.

DISPLAY

INUMERICI I WAVE I

[ mem | [ Form |
LOWER ITEM LOWER FORM

ITEM & ELEMENT

[une ] [sane]

I USER I IELEMENTl
O AL

OREMOTE

UPDATE
[VReatE] | o |
SINGLE

CAL
I INTEG | SHIFT Iﬁ
-

Displaying the Relation Table of Elements and Measurement Ranges

1. Press SHIFT+WIRING(INPUT INFO.). The relation table of measurement
ranges, input filters, transformation ratios, scaling factors, and other parameters
are displayed for each element.

| LOCAL |

USER SET

Displaying the Relation Table of Rotating Speeds and the Input Ranges of

Torque*!

2.  Press PAGE ¥ to display the list of motor settings. A relation table of the
rotating speed and the input range, filter, scaling factor, unit, and synchronization
source of torque, number of poles, frequency measurement source, and other
parameters is displayed.

*1 Displayed only on models with the motor evaluation function (option).

Displaying the Relation Table of Trend Targets and Measurement Functions
2.  Press PAGE V¥ to display the list of trend settings. The relation table of trend
targets and measurement functions is displayed.

Displaying the Relation Table of D/A Output Channels and Measurement
Functions*?
2.  Press PAGE ¥ to display the list of D/A output settings. The relation table of D/A
output channels and measurement functions is displayed.
*2 Displayed only on models with the D/A output (option).

Closing the List of Setup Parameters
3.  Press SHIFT+WIRING (INPUT INFO.). The list of setup parameters closes.

The setup parameter list is shown as in the example on the next page.

The relation table of elements and measurement ranges and the relation table of the
measurement ranges of the motor evaluation function show the settings that existed when the
measurement was carried out. If you change the parameters such as the measurement range
while the hold function is ON, the change is not reflected in the relation table.
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3.17 Displaying the Setup Parameter List

* Relation Table of Elements and Measurement Ranges (Page 1)
The following figure shows an example when the crest factor is set to 3.

Power Element Settings

Element 1| Element 2 | Element 3 | Element 4
Wiring 1P2W 1P2W 1P2W 1P2W
Vol tage 1000v¥rms | 1000vrms [ 1000vrms | 1000Vrms
Current 30arms 30Arms 30Arms 30arms
Sensor Ratio 10.0000 10.0000 10.0000 10.0000

(mva)
Line Filter off off off off
Freq Filter of f off off off
Scaling of f off off off
VT Ratio 1.0000 1.0000 1.0000 1.0000
CT Ratio 1.0000 1.0000 1.0000 1.0000
Scaling 1.0000 1.0000 1.0000 1.0000
Factor

Sync Source " 12 13 4

* Relation Table of the Rotating Speed of Motor Evaluation Function (Option) and
Input Ranges of Torque (Page 2)

Displayed only on models with the motor evaluation function (option).

Motor Element Settings

Source

Speed Torque [
Scaling 1.0000 . 1.0000
unit rpm Nm W
Sense Type Analog Analog
TAnalog]
Auto Range of f off
Range 20v 20v
Line Filter of f oft
Sync Source None None
TPulsel
Range Upper | 10000.0000 50.0000
Lover 0.0000 -50.0000
Rated Upper 50.0000 ©  15000Hz
Lover -50.0000 : 5000Hz
Pulse N 60
[Sync Spdl
Pole

* Relation Table of Trend Targets and Measurement Functions (Page 3)

T rend Settings

Item Scale I tem Scale
Urms1 Auto ©T 9| urms2 Auto
Trms1 Auto ©T10 | 1rms2 Auto
P1 Auto [ELEER I Auto
s1 Auto ©T12 | 52 Auto
al Auto ©T13 | a2 Auto
Al Auto ©T14 | A2 Auto
1 Auto 2115 | 02 Auto
Ut Auto [2JT16 | fuz Auto

* Relation Table of D/A Output Channels and Measurement Functions (Page 4)

Displayed only on models with the D/A output (option).

D/A Output Settings

Item Rate Item Rate
Ch.1 | Urms1 Fixed Ch.11| —- Fixed
Ch.2 Irms1 Fixed Ch.12 | —- Fixed
Ch.3 |P1 Fixed Ch.13 | —- Fixed
Ch.4 |s1 Fixed Ch.14 | —- Fixed
Cch.5 |o1 Fixed Ch.15 | —- Fixed
ch.6 [A1 Fixed Ch.16 | —- Fixed
Ch.7 | o1 Fixed Ch.17 | ——~ Fixed
Ch.8 | fu1 Fixed Ch.18 | ——~ Fixed
Ch.9 | f11 Fixed Ch.19 | ——-~ Fixed
Ch.10 | —- Fixed Ch.20 | ——- Fixed
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3.18 Selecting the Message Language

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT Oreore
A ioverc] | wave | || [une | [some] || [UERATE] | wow | || [ roca |
Cursor keys

SR

CAL
@ Cmem | [ rorm | || [ user | [eeement] || | wres | @) SHIFT
LOWER ITEM LOWER FORM USER SET O AL
r'y y

To exit the menu during operation, press ESC located above

SCALNG | [UNeFLTER] [ AVG
(scans] I—Ql Law the soft keys.

MOTOR FRE
SET FILTER

[HRmsET] [MEasuRe ] [scsolkee]l | In the procedural explanation below, the phrase “press the
CURSR O ML cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[(re ) [weeswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3 . 1 4 .

sjuswainses|y Builielg alojeg

MENU

1. Press MISC to display the Misc menu.
2. Press the Config soft key to display the Config menu.

* Selecting the Message Language
3. Press the Message Language soft key to display the Message menu.
4.  Press the ENG or JPN soft key to select the message language.

» Selecting the Menu Language
3.  Press the Menu Language soft key.
4.  Press the JPN or ENG soft key to select the menu language.

isc T essage Config
"« Message € Message
System Language JPN Language
Overview ENG il ENG
enu_Language.
Menu
Language ENG JPN
i« [ Font
Remote Font ENG
Control Gothic Gothic
B Lo & LD B LCD
Date/Time Brightness Brightness Brightness
2 2 2
" Key Lock Key Lock Key Lock
config
pre oN prFF o 2 oN
Shift Lock shift Lock Shift Lock
selftest
pre oN prFF o PFF o
Crest Factor Crest Factor Crest Factor
Next
172 CF6 EF3  cFé EF3  cF6
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3.18 Selecting the Message Language

Explanation

» Selecting the Message Language
An error message is displayed when an error occurs. Select the language to use
to display these messages and help messages (see section 10.8) from the choices
below. The error codes for the error messages are the same for both English and
Japanese. For details on the error messages, see section 11.2.
» JPN: Japanese
* ENG: English

e Selecting the Menu Language
The language used on the menu can be selected from the following:
» JPN: Japanese
+ ENG: English
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3.19 Setting the USB Keyboard Language

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT .
A [woverc] [ wave | | [uiie | [some] || [VERATE] | wow | || | roca |
Cursor keys
&' 3
CAL
@ [ rem | [ rorm | I | user | [ecewent] || | wres |
LOWER ITEM LOWER FORM USER SET O Al

y

|SCALING| |LINEFILTER| | o | To exit the menu during operation, press ESC located above
Q

WOTOR FRE the soft keys.
SET FILTER

|HRmSET] [ mEASURE ] [svwcsource|
CURSOR O NULL

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

[ Fe ] [mcesae] [store] | character strings. For details on the procedures, see section

MENU STORE SET 3.14.
MENU

sjuswainses|y Builielg alojeg

1. Press MISC to display the Misc menu.
2. Press the USB soft key to display the USB menu.
3.  Press the Keyboard soft key to select ENG or JPN.

Explanation

Set the language when entering file names, comments, and other items from the USB
keyboard (see section 3.15) on models with the USB port (peripheral devices) option.
The following keyboards conforming to USB Human Interface Devices (HID) Class
Ver1.1 can be used.

* ENG: 104 keyboard

* JPN: 109 keyboard

The character that is entered through each key of the USB keyboard varies depending
on the keyboard type. For details, see appendix 9.

Note
For USB keyboards that have been tested for compatibility, contact your nearest YOKOGAWA
dealer.
isc, usB
"
Graph Color Device List
Keyhoard
Text Color
pen ENG
i«
usB

D/A Output
I tems

Next
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Chapter 4 Measurement Conditions

4.1

Procedure

Selecting the Wiring System

ELEMENT

VOLTAGE RANGE

O®
®®

ALL

INPUT INFO.

MEASURING

@
2

CURRENT RANGE

MEASURING

SENSOR RATIO

7y
S

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE |

[unie | [same]

UPDATE
[vReatE] | how |

| LOCAL |

SINGLE

CAL

[ mem | | Form |

I USER | IELEMENTI

I INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

1.  Press WIRING to display the Wiring menu.

* Selecting the Wiring System Pattern
2. Press the Wiring Setting soft key to display the Wiring Setting dialog box.
3.  Press the cursor keys to select the target element.

Example in which four elements are installed

SHIFT

Wiring Setting,

Element

11 2 1 3 1t 41

L1p2w 1 [ 12w ]

Liwpzw 1l [ p2w ]

4.  Press SET. The pattern selection window opens.

o

Press the cursor keys to select the pattern.

6. Press SET to confirm the new pattern.

Example in which four elements are installed

Wiring Setting,

Element

1 l 2] 3![ 4 1
[ wp2w ]l [ wp2w 1 [ 1p2w 1 [ 120 1
+Set

1P3W
33w
3P4u

IPIWC3Y3A)

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.
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4.1 Selecting the Wiring System

Explanation

* Wiring System Pattern

The five wiring systems below are available. Limitations are placed on the wiring
systems that can be selected depending on the number of input elements that are
installed in the instrument.

1P2W (single-phase, two-wire), 1P3W (single-phase, three-wire), 3P3W (three-
phase, three-wire), 3P4W (three-phase, four-wire), and 3P3W (3V3A, three-
voltage, three-current)

The input element assignment to wiring units ZA and 2B is determined from the
wiring system pattern. This allows X functions of voltage, current, active power,
apparent power, reactive power, power factor, phase difference, and other
parameters to be determined. For the relationship between the wiring system and
the determination of the Z function, see appendix 1.

A wiring unit must either be composed of only 2 A input elements or only 30 A input
elements. Wiring units cannot consist of different types of input elements.

The following table shows the relationship between the number of installed
elements, the selectable wiring system patterns, and the assignment of input
elements to wiring units ZA or 2B.

Installed input elements 1

Wiring system Pattern 1 1P2W

Installed input elements 1 2

Wiring system Pattern 1 1P2W 1P2W

Wiring system Pattern 2 1P3W or 3P3W: ZA

Installed input elements 1 2 3

Wiring system Pattern 1 1P2wW 1P2W 1P2wW

Wiring system Pattern 2 1P3W or 3P3W(3V3A): ZA 1P2wW

Wiring system Pattern 3 1P2wW 1P3W or 3P3W(3V3A): ZA

Wiring system Pattern 4 3P4W or 3P3W(3V3A): ZA

Installed input elements 1 2 3 4
Wiring system Pattern 1 1P2W 1P2wW 1P2W 1P2W
Wiring system Pattern 2 1P3W or 3P3W: A 1P2W 1P2wW
Wiring system Pattern 3 1P2W 1P3W or 3P3W: ZA 1P2w
Wiring system Pattern 4 1P2wW 1P2W 1P3W or 3P3W: ZA
Wiring system Pattern 5 1P3W or 3P3W: ZA 1P3W or 3P3W: B
Wiring system Pattern 6 3P4W or 3P3W(3V3A): ZA | 1P2W
Wiring system Pattern 7 1P2W | 3P4W or 3P3W(3V3A): ZA
Note

Select the wiring system to match the circuit under measurement that is actually wired. The
method in which the X function is determined varies depending on the wiring system. If the
selected wiring system does not match the actual circuit, measurements and computation will
not be correct.

For the relationship between the wiring system and the determination of the X function, see
appendix 1.
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4.1 Selecting the Wiring System

When elements 1 to 4 are set

Wiring System Display

The wiring system configuration is displayed at the right side of the screen. Because
it is displayed behind the menu, press the ESC key to hide the menu (allowing the
configuration to be viewed). Below are examples showing the wiring systems on a

model with four input elements installed.

When elements 1 and 2 are set to single-phase, three-wire

3 and 4 are set to three-phase, three-wire
Wiring unit and wiring system

Displays the elements that compose
the wiring unit with a frame

to single-phase two-wire and elements
Element1 = a01PIw)
U1 1000vrms (U1 1000vrms |
11 30Arms 11 30Arms
Element2 uz 1000%rms
U2 1000¥rms L12 30Arms
12 30Arms
_ Z B(3P3W)
Element3 U3 1000vmean|
u3 1UﬂUUmeaﬂ 136 30Arms
134 30Arms
U4 1000vmean|
Elementd LId4a  30Arms

u4 1000vmea
14a4  30Arms

Settings of Elements Grouped as a Wiring Unit

If the independent setting of input elements

is OFF and a wiring system other than

1P2W is selected when the measurement range or synchronization source setting of
each input element is different, these settings are changed as follows:

» The measurement range is set to the ma

ximum range on all input elements

included in the wiring unit. The external current sensor input range has precedence
over the direct input range for the current range.

» The voltage/current mode and auto range settings are changed to match the
settings of the input element with the maximum measurement range. If multiple
input elements with maximum measurement range exist, the settings of the input
element with the smallest input element number takes precedence.

« The synchronization source setting is changed to match the setting of the input
element with the smallest input element number among the input elements included

in the wiring unit.

When you press the ELEMENT key to select the element to be configured, the LEDs
of input elements in the wiring unit illuminate simultaneously.
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4.2 Selecting Independent Setting of Input
Elements

Procedure

To exit the menu during

EuswewT VOLTAGE RANGE CURRENT RANGE operation, press ESC
O® located above the soft
O® oy, (&) [keys.
| In the procedural
ALt ® ® explanation below, the
MEASURING MEASURING phrase “press the cursor
keys” may be used. This

phrase refers to the
procedures for selecting

items and entering values
m @ DISPLAY ITEN & ELEWENT ORrewoe  gnd character strings. For

inoverc] | wave | || [une | [sawe] || [UERATE] | wow | || [rocaL | details on the procedures,

Cursor key see section 3.14.
SR

CAL

@ Lmem | [ rorm | || [ user | [ecement] ||| wres | @) SHIFT
N - ‘ LOWER ITEM LOWER FORM USER SET O AL
i y

* Turning ON/OFF the Independent Setting
1. Press WIRING to display the Wiring menu.
2. Press the Element Independent soft key to select ON or OFF.

INPUT INFO.

Wiring
M

Wiring
Setting

7 Formula

0

Compensation

Element
Independent
S

4 Measure
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4.2 Selecting Independent Setting of Input Elements

Explanation

In the wiring system settings, you can select whether to set the measurement range
or synchronization source of input elements in the same wiring unit collectively or
independently.

Turning ON/OFF the Independent Setting of Input Elements
For example, assume that the wiring system on a model with three input elements is
set as follows:
Input elements 1 to 3: Three-phase, four-wire system (3P4W). Input elements 1 to
3 are assigned to a single wiring unit ZA.
« ON
The measurement range or synchronization source can be set independently for
each input element included in the wiring unit.
« OFF
The measurement range or synchronization source of input elements 1 to
3 is set to the same setting. This is convenient in that the settings of the
measurement range and synchronization source of all input elements included
in the wiring unit can be done simultaneously when measuring a three-phase
device.

Settings That Are Matched between Input Elements When the Independent
Setting of Input Elements Is Turned OFF

* Measurement range (including auto range ON/OFF)

» Voltage/Current mode

« Synchronization source setting

Settings That Can Be Set Independently Even When the Independent Setting of
Input Elements Is Turned OFF

» Scaling value (VT ratio, CT ratio, and power coefficient)

 Input filter (line filter and frequency filter)

These settings can be set independently for each input element regardless of whether
the independent setting of input elements is turned ON/OFF.

If a wiring unit (ZA or ZB) is specified and the independent setting of

input elements is changed from ON to OFF, the measurement range and

synchronization source settings of each input element are changed as follows:

* The measurement range is set to the maximum range on all input elements
included in the wiring unit. The external current sensor input range has precedence
over the direct input range for the current range.

» The voltage/current mode and auto range settings are changed to match the
settings of the input element with the maximum measurement range. If multiple
input elements with maximum measurement range exist, the settings of the input
element with the smallest input element number takes precedence.

» The synchronization source setting is changed to match the setting of the input
element with the smallest input element number among the input elements included
in the wiring unit.
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4.3

Input

Procedure

Setting the Measurement Range for Direct

ELEMENT

OO

VOLTAGE RANGE

To exit the menu during
operation, press ESC

CURRENT RANGE

SENSOR RATIO

ELEMENT
\

located above the soft
keys.

In the procedural
explanation below, the

15

e

INPUT INFO.

MEASURING

phrase “press the cursor
keys” may be used. This
phrase refers to the

MEASURING

ERIS

DISPLAY

procedures for selecting
items and entering values
and character strings. For

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

[uie | [some] || [E28TE] | how | || | roca | details on the procedures,

see section 3.14.

CAL

I ITEM I I FORM I

SHIFT

I USER I IELEMENTI

I INTEG I

LOWER ITEM

LOWER FORM USER SET O AL

Selecting the Target Element

1.

Press ELEMENT to select the target element. The corresponding element
indicator above of the ELEMENT key illuminates. To select all elements, press
SHIFT+ELEMENT (ALL).

Setting the Voltage Range

2.

Press the voltage range selection key (UP A and DOWN w keys) to set the
voltage range. The specified range is displayed with the voltage range indicator
to the left of the select keys and on the upper-right corner of the screen where
the element is displayed.

* Press the voltage range UP key to increase the voltage range.

» Press the voltage range DOWN key to decrease the voltage range.

*  Press AUTO to specify auto range. The AUTO key illuminates.

Setting the Current Range

3.

Selecting the Current Input Terminal

Check that the EXT SENSOR key is not illuminated. If it is, press EXT SENSOR.
The EXT SENSOR key turns OFF.

¢ Setting the Current Range

4

Press the current range selection key (UP A and DOWN w keys) to set the
current range. The specified range is displayed with the current range indicator
to the left of the select keys and on the upper-right corner of the screen where
the element is displayed.

* Press the current range UP key to increase the current range.

* Press the current range DOWN key to decrease the current range.

*  Press AUTO to specify auto range. The AUTO key illuminates.

Repeat steps 1 and 4 to set the measurement range of all elements.
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4.3 Setting the Measurement Range for Direct Input

Explanation

Display Position of the Target Element and Specified Range

When a voltage or current range selection key is pressed, the element is displayed in
the voltage or current range indicator (7-segment LED) and at the upper-right corner
of the screen.

Example of the display at the upper-right corner

Element Voltage range
Voltage mode

Displayed when set to auto range.
Voltage
<z

U1l :1000¥rms Auto YOKOGAWA 4

Element1
A1000 rms
11 J0Arms

Element2
[u2 1000vrms |

Selecting the Target Element to Be Configured

Only the indicators of installed elements illuminate sequentially. When the independent
setting of input elements is OFF, the element switches for each wiring unit according
to the wiring system.

Setting the Voltage and Current Ranges
There are two types of ranges, fixed and auto.

* Fixed Range
The range is set in reference to the RMS value of the input signal.
» Voltage Range
*  When the crest factor is set to 3
Select 15V, 30V, 60V, 100V, 150V, 300V, 600 V, or 1000 V.
*  When the crest factor is set to 6
Select7.5V,15V,30V,50V, 75V, 150V, 300 V, or 500 V.
* Current range
e 2-Ainput element
* When the crest factor is setto 3
Select 5 mA, 10 mA, 20 mA, 50 mA, 100 mA, 200 mA, 500 mA, 1 A, or 2 A.
» When the crest factor is set to 6
Select 2.5 mA, 5 mA, 10 mA, 25 mA, 50 mA, 100 mA, 250 mA, 500 mA, or
1A.
e 30-Ainput element
* When the crest factor is set to 3
Select 500 mA, 1A, 2A,5A, 10A, 20 A, or 30 A.
* When the crest factor is set to 6
Select 250 mA, 500 mA, 1A, 25A,5A, 10A, or 15A.
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4.3 Setting the Measurement Range for Direct Input

Note

The range is set in reference to the RMS value of the input signal. For example, if a 100-Vrms

sinusoid is to be applied, set the range to 100 V.

When measuring a signal other than a sine wave such as a distorted wave, accurate

measurements can be obtained by selecting the smallest measurement range that does not

meet the conditions below.

» The input peak over-range indicator at the top center of the screen illuminates or blinks.

» The measured values of the voltage and current indicate over range [-OL-].

The peak over-range indicator may not illuminate or blink in the following cases.

» If the pulse width is narrow, and the peak value of the waveform cannot be acquired at the
sampling rate of this instrument (approximately 200 ks/S).

+ If the high frequency components of the pulse waveform attenuate due to the bandwidth
limiting by this instrument’'s measurement circuit and the waveform peak value is less than
the peak over-range detection level.

For the list of the range settings of all input elements, see section 3.16, “Displaying the Setup

Parameter List.” You can change the measurement range with the list displayed.

Note

Auto Range

When AUTO is pressed, the AUTO key illuminates and auto range is enabled.
The range switches automatically depending on the magnitude of the input signal
as described below. The different ranges used in the auto range are the same as
those available for fixed range.

* Range Increase

*  When the voltage/current mode is RMS, the measurement range is increased
if the data of measurement function Urms™ or Irms™" exceeds 110% of the
current measurement range.

» If the peak value of the input signal exceeds 330% or 660% of the current
measurement range when the crest factor is set to 3 or 6, respectively, the
range is increased.

« If all the installed input elements are selected (all the element indicators are
illuminated), the measurement range is increased on all input elements when
the range increase condition above of any input element is met.

*  When a wiring unit is configured, the measurement range is increased on all
input elements in the wiring unit when the range increase condition above of
any input element in the wiring unit is met.

* Range Decrease

When the voltage/current mode is RMS, the range is decreased if the data of

the measurement function Urms™ or Irms™ is less than or equal to 30% of the

measurement range and Upk and Ipk is less than or equal to 300% or 600% of
the next lower range when the crest factor is set to 3 or 6, respectively.

*1 When the voltage/current mode is MEAN, DC, or RMEAN, the measurement functions
are Umn and Imn, Udc and Idc, or Urmn and Irmn, respectively.

« If all the installed input elements are selected (all the element indicators are
illuminated), the measurement range is decreased on all input elements when
the range decrease condition above of all input elements is met.

* When a wiring unit is configured, the measurement range is decreased on all
input elements in the wiring unit when the range decrease condition above of
all input elements in the wiring unit is met.

When non-periodic pulse waveforms are applied during auto range, the range may not remain
constant. If this happens, use the fixed range setting.

4-8
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4.3 Setting the Measurement Range for Direct Input

* Power Range
The measurement ranges (power ranges) of active power (P), apparent power (S),
and reactive power (Q) are as follows:

Wiring System Power Range
1P2W (single-phase, two-wire) voltage range x current range

1P3W (single-phase, three-wire)  voltage range x current range x 2

3P3W (three-phase, three-wire) (when the voltage and current ranges on the corresponding
elements are set to the same range)

3P3W (3V3A, three-voltage, three-current)

3P4W (three-phase, four-wire) voltage range x current range x 3
(when the voltage and current ranges on the corresponding
elements are set to the same range)

»  When the result of the equation voltage range x current range exceeds 1000 W (VA
or var), the displayed unit changes to kW (kVA or kvar).
* The display resolution is 600000.

Note

Because the voltage and current ranges switch independently according to range increase
and decrease conditions in auto range mode, different power ranges may be set for the same
power value.

IM WT3001E-01EN
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4.3 Setting the Measurement Range for Direct Input

The combinations of the actual voltage and current ranges and the power range are
listed below according to the table on the previous page (when the voltage or current
range of each element is set to the same range). The table shows the active power range
(unit: W). The same ranges are set for apparent power (unit: VA) and reactive power (unit:
var). Just replace the unit with VA or var when looking at the tables.

* When the crest factor (see section 4.6) is set to 3

Active Power Range of Each Element

Current Voltage Range (V)
Range
[A] 15.0000 30.0000 60.0000 100.000 150.000 300.000 600.000 1000.00
5.00000m 75.000 mW | 150.000 mW | 300.000 mW |500.000 mW | 0.75000 W 1.50000 W | 3.00000 W 5.00000 W
10.0000m 150.000 mW | 300.000 mW | 600.000 mW 1.00000 W 1.50000 W 3.00000 W 6.00000 W 10.0000 W
20.0000m 300.000 mW | 600.000 mW 1.20000 W 2.00000 W 3.00000 W 6.00000 W 12.0000 W 20.0000 W
50.0000m 0.75000 W 1.50000 W 3.00000 W 5.00000 W 7.5000 W 15.0000 W 30.0000 W 50.0000 W
100.000m 1.50000 W | 3.00000 W 6.00000 W 10.0000 W 15.0000 W 30.0000 W | 60.0000 W 100.000 W
200.000m 3.00000 W | 6.00000 W 12.0000 W | 20.0000 W | 30.0000W | 60.0000 W 120.000 W 200.000 W
500.000m 7.5000 W 15.0000 W 30.0000 W 50.0000 W 75.000 W 150.000 W 300.000 W 500.000 W
1.00000 15.0000 W 30.0000 W 60.0000 W 100.000 W 150.000 W 300.000 W 600.000 W | 1.00000 kW
2.00000 30.0000 W 60.0000 W 120.000 W 200.000 W 300.000 W 600.000 W | 1.20000 kW | 2.00000 kW
5.00000 75.000 W 150.000 W 300.000 W | 500.000 W | 0.75000 kW | 1.50000 kW | 3.00000 kW | 5.00000 kW
10.0000 150.000 W 300.000 W 600.000 W | 1.00000 kW | 1.50000 kW | 3.00000 kW | 6.00000 kW | 10.0000 kW
20.0000 300.000 W 600.000 W | 1.20000 kW | 2.00000 kW | 3.00000 kW | 6.00000 kW | 12.0000 kW | 20.0000 kW
30.0000 450.000 W | 0.90000 kW | 1.80000 kW | 3.00000 kW | 4.50000 kW 9.0000 kW | 18.0000 kW | 30.0000 kW
Active Power Range of the Wiring Unit with 1P3W, 3P3W, or 3P3W (3V3A) Wiring System
Current Voltage Range (V)
Range
[A] 15.0000 30.0000 60.0000 100.000 150.000 300.000 600.000 1000.00
5.00000m 150.000 mW | 300.000 mW | 600.000 mW |1000.000 mW | 1.50000 W 3.00000 W |  6.00000 W | 10.00000 W
10.0000m 300.000 mW | 600.000 mW |1200.000 mW 2.00000 W| 3.00000 W 6.00000 W | 12.00000 W 20.0000 W
20.0000m 600.000 mW |1200.000 mW 2.40000 W 4.00000 W| 6.00000 W 12.00000 W 24.0000 W 40.0000 W
50.0000m 1.50000 W 3.00000 W 6.00000 W | 10.00000 W| 15.0000 W 30.0000 W 60.0000 W | 100.0000 W
100.000m 3.00000 W 6.00000 W | 12.00000 W 20.0000 W| 30.0000 W 60.0000 W | 120.0000 W 200.000 W
200.000m 6.00000 W | 12.00000 W | 24.0000 W | 40.0000 W| 60.0000 W | 120.0000 W | 240.000 W 400.000 W
500.000m 15.0000 W 30.0000 W 60.0000 W| 100.0000 W | 150.000 W 300.000 W 600.000 W | 1000.000 W
1.00000 30.0000 W 60.0000 W | 120.0000 W 200.000 W | 300.000 W 600.000 W | 1200.000 W | 2.00000 kW
2.00000 60.0000 W 120.0000 W 240.000 W 400.000 W| 600.000 W 1200.000 W | 2.40000 kW | 4.00000 kW
5.00000 150.000 W 300.000 W 600.000 W| 1000.000 W | 1.50000 kW 3.00000 kW | 6.00000 kW | 10.00000 kW
10.0000 300.000 W 600.000 W| 1200.000 W | 2.00000 kW | 3.00000 kW | 6.00000 kW | 12.00000 kW | 20.0000 kW
20.0000 600.000 W 1200.000 W | 2.40000 kW | 4.00000 kW | 6.00000 kW | 12.00000 kW | 24.0000 kW | 40.0000 kW
30.0000 900.000 W 1.80000 kW | 3.60000 kW | 6.00000 kW | 9.00000 kW 18.0000 kW | 36.0000 kW | 60.0000 kW
Active Power Range of the Wiring Unit with 3P4W Wiring System
Current Voltage Range (V)
Range
[A] 15.0000 30.0000 60.0000 100.000 150.000 300.000 600.000 1000.00
5.00000m 225.000 mW | 450.000 mW | 900.000 mW |1500.000 mW 2.25000 W 4.50000 W 9.00000 W | 15.00000 W
10.0000m 450.000 mW | 900.000 mW |1800.000 mW |  3.00000 W | 4.50000 W 9.00000 W | 18.00000 W 30.0000 W
20.0000m 900.000 mW |1800.000 mW 3.60000 W 6.00000 W 9.00000 W | 18.00000 W 36.0000 W 60.0000 W
50.0000m 2.25000 W 4.50000 W 9.00000 W| 15.00000 W 22.5000 W 45.0000 W 90.0000 W | 150.0000 W
100.000m 4.50000 W 9.00000 W| 18.00000 W 30.0000 W 45.0000 W 90.0000 W | 180.0000 W 300.000 W
200.000m 9.00000 W 18.00000 W 36.0000 W 60.0000 W 90.0000 W | 180.0000 W 360.000 W 600.000 W
500.000m 22.5000 W 45.0000 W 90.0000 W | 150.0000 W| 225.000 W 450.000 W | 900.000 W | 1500.000 W
1.00000 45.0000 W 90.0000 W | 180.0000 W 300.000 W 450.000 W 900.000 W | 1800.000 W | 3.00000 kW
2.00000 90.0000 W 180.0000 W 360.000 W 600.000 W 900.000 W | 1800.000 W | 3.60000 kW | 6.00000 kW
5.00000 225.000 W 450.000 W 900.000 W | 1500.000 W | 2.25000 kW | 4.50000 kW | 9.00000 kW | 15.00000 kW
10.0000 450.000 W 900.000 W | 1800.000 W | 3.00000 kW | 4.50000 kW | 9.00000 kW | 18.00000 kW | 30.0000 kW
20.0000 900.000 W | 1800.000 W | 3.60000 kW | 6.00000 kW | 9.00000 kW | 18.00000 kW | 36.0000 kW | 60.0000 kW
30.0000 1350.000 W 2.70000 kW | 5.40000 kW | 9.00000 kW | 13.50000 kW | 27.0000 kW | 54.0000 kW | 90.0000 kW
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4.3 Setting the Measurement Range for Direct Input

* When the crest factor is set to 6

Active Power Range of Each Element

Current Voltage Range (V)
Range
[A] 7.5000 15.0000 30.0000 50.0000 75.000 150.000 300.000 500.000
2.50000m 18.7500 mW | 37.5000 mW | 75.000 mW | 125.000 mW | 187.500 mW | 375.000 mW 0.75000 W 1.25000 W
5.00000m 37.5000 mW | 75.000 mW | 150.000 mW | 250.000 mW | 375.000 mW 0.75000 W 1.50000 W 2.50000 W
10.0000m 75.000 mW | 150.000 mW | 300.000 mW | 500.000 mW 0.75000 W 1.50000 W 3.00000 W 5.00000 W
25.0000m 187.500 mW | 375.000 mW 0.75000 W 1.25000 W 1.87500 W 3.75000 W 7.5000 W 12.5000 W
50.0000m 375.000 mW 0.75000 W 1.50000 W 2.50000 W 3.75000 W 7.5000 W 15.0000 W 25.0000 W
100.000m 0.75000 W 1.50000 W 3.00000 W 5.00000 W 7.5000 W 15.0000 W 30.0000 W 50.0000 W
250.000m 1.87500 W 3.75000 W 7.5000 W 12.5000 W 18.7500 W 37.5000 W 75.000 W 125.000 W
500.000m 3.75000 W 7.5000 W 15.0000 W 25.0000 W 37.5000 W 75.000 W 150.000 W 250.000 W
1.00000 7.5000 W 15.0000 W 30.0000 W 50.0000 W 75.000 W 150.000 W 300.000 W 500.000 W
2.50000 18.7500 W 37.5000 W 75.000 W 125.000 W 187.500 W 375.000 W | 0.75000 kW | 1.25000 kW
5.00000 37.5000 W 75.000 W 150.000 W 250.000 W 375.000 W | 0.75000 kW | 1.50000 kW | 2.50000 kW
10.0000 75.000 W 150.000 W 300.000 W 500.000 W | 0.75000 kW | 1.50000 kW | 3.00000 kW | 5.00000 kW
15.0000 112.500 W 225.000 W 450.000 W | 0.75000 kW 1.12500 kW | 2.25000 kW | 4.50000 kW 7.5000 kW
Active Power Range of the Wiring Unit with 1P3W, 3P3W, or 3P3W (3V3A) Wiring System
Current Voltage Range (V)
Range
[A] 7.5000 15.0000 30.0000 50.0000 75.000 150.000 300.000 500.000
2.50000m 37.5000 mW | 75.0000 mW | 150.000 mW | 250.000 mW | 375.000 mW | 750.000 mW 1.50000 W 2.50000 W
5.00000m 75.0000 mW | 150.000 mW | 300.000 mW | 500.000 mW | 750.000 mW 1.50000 W 3.00000 W 5.00000 W
10.0000m 150.000 mW | 300.000 mW | 600.000 mW [1000.000 mW 1.50000 W 3.00000 W 6.00000 W | 10.00000 W
25.0000m 375.000 mW | 750.000 mW 1.50000 W 2.50000 W| 3.75000 W 7.50000 W 15.0000 W 25.0000 W
50.0000m 750.000 mW 1.50000 W 3.00000 W 5.00000 W 7.50000 W 15.0000 W 30.0000 W 50.0000 W
100.000m 1.50000 W 3.00000 W 6.00000 W | 10.00000 W 15.0000 W 30.0000 W 60.0000 W | 100.0000 W
250.000m 3.75000 W 7.50000 W 15.0000 W 25.0000 W 37.5000 W 75.0000 W 150.000 W 250.000 W
500.000m 7.50000 W 15.0000 W 30.0000 W 50.0000 W 75.0000 W 150.000 W 300.000 W 500.000 W
1.00000 15.0000 W 30.0000 W 60.0000 W | 100.0000 W 150.000 W 300.000 W 600.000 W | 1000.000 W
2.50000 37.5000 W 75.0000 W 150.000 W 250.000 W 375.000 W 750.000 W | 1.50000 kW | 2.50000 kW
5.00000 75.0000 W 150.000 W 300.000 W 500.000 W 750.000 W | 1.50000 kW | 3.00000 kW | 5.00000 kW
10.0000 150.000 W 300.000 W 600.000 W | 1000.000 W| 1.50000 kW | 3.00000 kW | 6.00000 kW | 10.00000 kW
15.0000 225.000 W 450.000 W 900.000 W | 1.50000 kW | 2.25000 kW | 4.50000 kW | 9.00000 kW | 15.0000 kW
Active Power Range of the Wiring Unit with 3P4W Wiring System
Current Voltage Range (V)
Range
[A] 7.5000 15.0000 30.0000 50.0000 75.000 150.000 300.000 500.000
2.50000m 56.2500 mW [112.5000 mW | 225.000 mW | 375.000 mW | 562.500 mW |1125.000 mW 2.25000 W 3.75000 W
5.00000m 112.5000 mW | 225.000 mW | 450.000 mW | 750.000 mW |1125.000 mW 2.25000 W 4.50000 W 7.50000 W
10.0000m 225.000 mW | 450.000 mW | 900.000 mW [1500.000 mW 2.25000 W 4.50000 W 9.00000 W | 15.00000 W
25.0000m 562.500 mW [1125.000 mW 2.25000 W 3.75000 W 5.62500 W | 11.25000 W 22.5000 W 37.5000 W
50.0000m 1125.000 mW 2.25000 W | 4.50000 W 7.50000 W | 11.25000 W 22.5000 W| 45.0000 W 75.0000 W
100.000m 2.25000 W 4.50000 W 9.00000 W | 15.00000 W 22.5000 W 45.0000 W 90.0000 W | 150.0000 W
250.000m 5.62500 W | 11.25000 W 22.5000 W 37.5000 W 56.2500 W | 112.5000 W 225.000 W 375.000 W
500.000m 11.25000 W 22.5000 W 45.0000 W 75.0000 W | 112.5000 W 225.000 W 450.000 W 750.000 W
1.00000 22.5000 W 45.0000 W| 90.0000 W | 150.0000 W 225.000 W 450.000 W 900.000 W | 1500.000 W
2.50000 56.2500 W| 112.5000 W 225.000 W 375.000 W 562.500 W | 1125.000 W | 2.25000 kW | 3.75000 kW
5.00000 112.5000 W 225.000 W 450.000 W 750.000 W| 1125.000 W | 2.25000 kW | 4.50000 kW | 7.50000 kW
10.0000 225.000 W 450.000 W 900.000 W | 1500.000 W | 2.25000 kW | 4.50000 kW | 9.00000 kW | 15.00000 kW
15.0000 337.500 W 675.000 W | 1350.000 W | 2.25000 kW | 3.37500 kW | 6.75000 kW | 13.50000 kW | 22.5000 kW
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4.4 Setting the Measurement Range When Using
the External Current Sensor

Procedure

To exit the menu during

eLewenT VOLTAGE RANGE CURRENTRANGE ~ E™58 | goeration, press ESC
O® located above the soft
(34 @ keys.

In the procedural
® explanation below, the

BRIC

(et MEASURING MEASURING phrase “press the cursor
(@)=~ )~@em—{ MODE | [ AUTO | || @~Gea)-Coe )@= MODE| [AUTO| | keys” may be used. This
INPUT INFO, phrase refers to the

procedures for selecting

items and entering values
m @ DISPLAY ITEM & ELEMENT ORrewte  and character strings. For

inuveric] | wave | || [ e | [sawe| || [UERATE| | wow | || [rocaL | details on the procedures,

Cursor keys see section 3.14.
&'®
CAL
@ Lmem | [ rorm | || [ user | [eement| ||| wres | @)
I 1 LOWER ITEM LOWER FORM USER SET O AL

» Selecting the Target Element
1. Press ELEMENT to select the target element. The corresponding element
indicator above of the key illuminates. To select all elements, press
SHIFT+ELEMENT (ALL).

* Selecting the External Current Sensor Input Terminal
2. Press EXT SENSOR to turn ON the EXT SENSOR key.
If it is already illuminated, proceed to step 3.

» Setting the External Current Sensor Range

3.  Press the current range selection key (UP and DOWN keys) to set the
external current sensor range. The specified range is displayed with the current
range indicator to the left of the keys and on the upper-right corner of the screen
where the elements are displayed.
* Press the current range UP key to increase the external current sensor range.
» Press the current range DOWN key to decrease the external current sensor range.
» Press AUTO to specify auto range. The AUTO key illuminates.

4.  Repeat steps 1 and 3 to set the external current sensor range of all elements.
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4.4 Setting the Measurement Range When Using the External Current Sensor

e Setting the External Current Sensor Transformation Ratio
1. Press SHIFT+EXT SENSOR (SENSOR RATIO) to display the Sensor Ratio
menu.
Only the installed elements are displayed.

Selecting the Target Element
2. Press one of the soft keys corresponding to the displayed element to select the
target element.

* Setting the External Current Sensor Transformation Ratio
3.  Press the cursor keys to set the transformation ratio.

Y Element 1
(nv/a)
10.000Q

[© Element 2
(/)
10.000

/& Element 3
(m\/78)
10.0000

& Element 4
(/)
10.0000

SUOI}IPUOY JUBWBINSED| =
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4.4 Setting the Measurement Range When Using the External Current Sensor

Explanation

The output of current sensors that output voltage, such as shunts and clamps, can be
input to the external current sensor input terminal of an element and measured. When
using a current sensor that outputs current, set the transformation ratio as a CT ratio (see
section 4.5).

» Display Position of the Target Element and Specified Range
It is the same as section 4.3, “Setting the Measurement Range during Direct Input.”

* Selecting the External Current Sensor Input Terminal
To measure the current using the input signal from the external current sensor input
terminal, EXT SENSOR must be selected (EXT SENSOR key illuminated) by pressing
EXT SENSOR, and then the external current sensor range must be specified.

» Selecting the External Current Sensor Range
Two types of range settings are available: fixed and auto.

* Fixed Range
*  When the crest factor is set to 3
Select 50 mV, 100 mV, 200 mV, 500 mV, 1V, 2V, 5V, or 10 V.
* When the crest factor is set to 6
Select 25 mV, 50 mV, 100 mV, 250 mV, 500 mV, 1V, 2.5V, or 5 V.

* Auto Range
When AUTO is pressed, the AUTO key illuminates and auto range is enabled. The
range changes automatically depending on the amplitude of the input signal. The
switching conditions and precautions are the same as the descriptions given in
section 4.3, “Setting the Measurement Range during Direct Input.” The different
ranges used in the auto mode are the same as those available for fixed range.

» Setting the External Current Sensor Transformation Ratio
The transformation ratio can be set in the range of 0.0001 to 99999.9999.

* Configuration Example of the External Current Sensor Range and
Transformation Ratio
When measuring a current with a maximum value of 100 A using a current sensor that
outputs 10 mV when 1 A of current is flowing, the maximum voltage that the current
sensor outputs is 10 mV/A x 100 A = 1 V. Therefore, set 1 V for the external current
sensor range and 10 mV/A for the external current sensor transformation ratio.

Note

* When attempting to directly read the current of the circuit under measurement by multiplying
the output of the external current sensor by the transformation ratio, turn OFF the external VT/
CT scaling function (see section 4.5). If it is turned ON, the value will be multiplied by the CT
ratio.

*  When measuring a signal other than a sine wave such as a distorted wave, accurate
measurements can be obtained by selecting the minimum measurement range that does not
meet the conditions below.

» The input peak over-range indicator at the top center of the screen illuminates or blinks.
* The measured values of the voltage and current indicate over range [-OL-].

» For the list of the ranges and transformation ratios of all input elements, see section 3.17,
“Displaying the Setup Parameter List.” You can change the measurement range and the
external current sensor transformation ratio with the list displayed. However, for input
elements whose current measurement range is not set to external current sensor input range,
the change in the transformation ratio is not applied to the list display.
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4.5 Setting the Scaling Function When Using VT/

CT

Procedure

DISPLAY ITEM & ELEMENT

[voverc] [ wave | | [unie | [some] || [VERATE] | wow | || | roca |

Cursor keys
SR
CAL

@ [ mem | [ Form | I | user | [ecewent] || | wres | @wo) SHIFT
S NG ‘ LOWER ITEM LOWER FORM USER SET O AL
i y

) To exit the menu during operation, press ESC located above
4 Q

= the soft keys.
FILTER

I MEASURE I ISYNC SOURCEI

CURSOR O NuLL

OREMOTE

© ) ©

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and

| Fe ] [mcesave] [store| | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

[ PRNT | [ misc | [ HELP |
MENU

1. Press SCALING to display the Scaling menu.

e Turning ON/OFF the Scaling Function
2. Press the Scaling soft key to select ON or OFF. The SCALING key illuminates
when ON is selected.

» Setting the VT Ratio
3.  Press the Scaling Item soft key to select VT.

e Selecting the Target Element
4.  Press one of the soft keys corresponding to the displayed element to select the
target element.
5.  Press the cursor keys to set the VT ratio.
6. Repeat steps 4 and 5 to set the VT ratio for all elements.

e

1.0000

I® Element 2

1.0000

& Element 3

1.0000

I® Element 4

1.000Q
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4.5 Setting the Scaling Function When Using VT/CT

» Setting the Power Coefficient
Press the Scaling Item soft key to select SF (Scaling Factor).

Setting the CT Ratio
Press the Scaling Item soft key to select CT.

3.

Selecting the Target Element

4.

3.

Selecting the Target Element
4,

Press one of the soft keys corresponding to the displayed element to select the

target element.
Press the cursor keys to set the CT ratio.
Repeat steps 4 and 5 to set the CT ratio for all elements.

Scal ing,
Scaling

on

Scaling Item
vi E1] sk

1.0000

I® Element 2

1.0000

& Element 3

1.0000

I® Element 4
1.000Q

Press one of the soft keys corresponding to the displayed element to select the

target element.
Press the cursor keys to set the power coefficient.
Repeat steps 4 and 5 to set the SF ratio for all elements.

g
Scaling

o

Scaling Item
v cT  Ff

1.0000

I® Element 2

1.0000

& Element 3

1.0000

I® Element 4

1.000Q
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4.5 Setting the Scaling Function When Using VT/CT

Explanation

Set the VT ratio when applying the output from the secondary side to the voltage input
terminal. Then, set the voltage range according to the maximum value of the VT output
(see section 4.3). In addition, set the CT ratio (or the transformation ratio of the current
sensor that outputs current) when applying the secondary output of the CT or clamp-type
current sensor that outputs current to the current input terminal. Then, set the current
range according to the maximum value of the current sensor output. For details, see
section 2.3.

e Turning ON/OFF the Scaling Function
You can select whether to multiply the applicable measurement function by the VT
ratio, CT ratio, or power coefficient. When reading the measured value directly using
VT or CT (or current sensor), select ON. The SCALING key illuminates when ON is
selected.
Applicable measurement function: Voltage U, current |, power (P, S, and Q),
maximum and minimum voltages (U+pk and
U-pk), and maximum and minimum currents (I+pk
and |-pk)
* ON: The measurement functions above are multiplied by the VT ratio, CT ratio,
and power factor.
* OFF: The measurement functions above are not multiplied by the VT ratio, CT
ratio, and power factor. The output values of the VT and CT are displayed
directly as numeric data.

* Setting the VT Ratio (VT)
The VT ratio can be set in the range of 0.0001 to 99999.9999.

» Setting the CT Ratio (CT)
The CT ratio can be set in the range of 0.0001 to 99999.9999.

» Setting the Power Factor (SF (Scaling Factor))
The power coefficient (SF) can be set in the range of 0.0001 to 99999.9999.

Note

+ If the result of multiplying the VT ratio, CT ratio, or power coefficient (scaling factor) to the
measured value exceeds 9999.99M, the display frame of the numeric data will display [-OF-].

» For the list of the VT, CT, and power factor of all input elements, see section 3.17, “Displaying
the Setup Parameter List.” When the scaling function is OFF, VT, CT, and power factor are
displayed as 1.0000 in the list.

» To correctly compute the power and efficiency of X functions, set the power factors of all
elements so that all power units used in the computation are the same. For example, the
efficiency over elements or wiring units with mixed power units of W (watt) and J (joule)
cannot be computed correctly. Unify the power unit to W or J.
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4.6 Selecting the Crest Factor

Procedure

Explanation

m @ DISPLAY ITEM & ELEMENT Oreore
A ioverc] | wave | || [une | [same] || [UERATE] | wow | |f [ rocar |

Cursor keys
CIRCD
CAL

@ Cmem | [ rorm | || [ user | [ecement] || | wres | @) SHIFT
- LOWER ITEM LOWER FORM USER SET O AL
ry y

|SCALING| |LINEFILTER| | e | To exit the menu during operation, press ESC located above
Q

WOTOR FRE the soft keys.
SET FILTER

[HRmSET]  [MEASURE |  fsve source]
CURSOR O NULL

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and

[ Fe | [mceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

MENU

1. Press MISC to display the Misc menu.
2. Press the Config soft key to display the Config menu.

» Selecting the Crest Factor
3. Press Crest Factor to select CF3 or CF6.

isc, L__Config___|
M M Message
System Language
Overview ENG
M Menu
Initialize Language
Settings ENG
{ [ Alphabet
Remote Font
Control Gothic
{ E LCD
Date/Time Brightness
2
Key Lock
Config
Bl o
Shift Lock
Selftest

Crest Factor

Next

172 CF6

For details, see section 2.3.

» Selecting the Crest Factor
The crest factor is a ratio of the amplitude with respect to the rms value. You can
select CF3 or CF6.

Note
+ If the crest factor is selected, the voltage range and current range are set to the maximum
range on all elements.

» If the crest factor is set to 6, the measurement conditions of crest factor 5 and higher required

by IEC62018 are met.
*  When measuring waveforms whose crest factor is less than or equal to 3, accurate
measurements can be achieved by setting the crest factor to 3.
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4.7 Setting the Measurement Period

Procedure

ELEMENT VOLTAGE RANGE CURRENT RANGE

In the procedural

® explanation below, the
MEASURING MEASURING

phrase “press the cursor
@—@—m—@—m AUTO @—@—@—@—m AUTO keys” may be used. This

To exit the menu during
operation, press ESC
located above the soft
keys.

SENSOR RATIO

ERIS

WPUTINFO phrase refers to the
procedures for selecting
DISPLAY ITEM & ELEMENT omoeIt€Ms and entering values
4 A and character strings. For
— inuveric] | wave | || [ e | [same] || [VERATE] | How | || [rocal | getails on the procedures,

see section 3.14.

SO

CAL

@ Lmem | | rorm | || [ user | [eement] ||| wres | @u) ([ swer
‘ 4 LOWER ITEM LOWER FORM USER SET O AL \ =

|SCALING| |LINEFILTER| | l

MOTOR FREQ
FILTER

IHRM SETI I MEASURE |< |SYNCSOURCH’

CURSOR

S

SUOI}IPUOY JUBWBINSED| =

1. Press SYNC SOURCE to display the Sync Src menu.

» Selecting the Target Element
2.  Press ELEMENT to select the target element. The selected element is displayed
in the upper right corner of the screen (if you selected element 1, Sync Src1 are
displayed). To select all elements, press SHIFT+ELEMENT (ALL).

» Setting the Synchronization Source
3. Press the Item Up Exec or Item Down Exec soft key to set the synchronization
source. The specified synchronization source is displayed by the element
displayed in the upper right corner of the screen.

—

Element
Object
Element 1

Item
Down Exec
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4.7 Setting the Measurement Period

Explanation

The measurement period is determined by the data update interval and the synchronization
source specified by carrying out the procedure in this section. For details, see appendix 6.
During normal measurement, the numeric data is measured/computed from the data
sampled within the measurement period.

Note

Display Position of the Target Element and Synchronization Source
The target element and the synchronization source are displayed in the upper right
corner of the screen when SYNC SOURCE is pressed.

Target element (displayed as 1-4 when all elements are selected collectively)
Synchronization source (example in which
the current of Element 1 is specified)

sync Srcl 11 YOKOGAWL 4

Element1
U1 1000vrms
11 30Arms

Element2
[u2 1000¥rms |

Selecting the Target Element to Be Specified

Only the indicators of installed elements illuminate sequentially. When the independent
setting of input elements is OFF, the element switches according to the wiring system.
All elements can also be selected collectively.

Setting the Synchronization Source

You can select which input signal will be the synchronization source (the zero-crossing
point of the input signal to which the measurement period is synchronized) for each
element or all elements collectively. Select the signal to be the synchronization

source from the choices below. The selectable items vary depending on the installed
elements.

U1, 1, U2, 12, U3, I3, U4, 14, Ext CIk (external clock), and None

If you specify no synchronization source by selecting “None,” the entire sampled data within
the data update interval is the data used to determine the numeric data. When measuring DC
signals, this method can be used to prevent errors in the detection of the measurement period
caused by noise.

When Setting the Synchronization Source to Ext Clk
Apply a clock signal to the external clock input connector (EXT CLK) on the rear panel
according to the following specifications.

EXT. CLK

Ext Clk Specifications

Item Specifications

Connector type BNC connector

Input level TTL

Input waveform 50% duty ratio rectangular wave
CAUTION

Applying a voltage outside the range of 0 to 5 V to the external clock input
connector (EXT CLK) can damage the instrument.
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4.7 Setting the Measurement Period

French

A ATTENTION

L'application d’une tension comprise en dehors de la plage 0 a 5V sur le connecteur
d’entrée d’horloge externe (EXT CLK) risque de provoquer un endommagement de
linstrument.

* Measurement Period
* When the data update interval is 50 ms, 100 ms, 5s, 10s,0r 20 s

You must set the measurement period. The measurement period is set between
the first point where the synchronization source crosses the level zero point
(center of the amplitude) on the rising slope (or falling slope) within the data
update period and the last point where the synchronization source crosses the
level zero point (center of the amplitude) on the rising slope (or falling slope) within
the update period. If there is one or no zero crossing in the data update interval,
the measurement period is set equal to the data update interval. For details, see
appendix 6.

Data update interval Data update interval

A

Measurement period Measurement period

Synchronization J | Ne
source

@ Rising edge zero crossing
O Falling edge zero crossing

* When the data update interval is 250 ms, 500 ms, 1s,0r2 s
You do not have to set the measurement period. The measurement period is equal
to the data update interval.

Note

» The measurement period for the numeric data of the maximum value (Peak) for voltage and
current is the entire span within the data update period regardless of the settings above.
Therefore, the measurement period for the measurement functions U+pk, U-pk, I+pk, I-pk,
CfU, Cfl, FfU, and Ffl that are determined from the maximum value of the voltage and current
is also the entire span within the data update period.

» The measured value may fluctuate or may not be correct if the synchronization source is not
set correctly. Refer to appendix 6 when setting the synchronization source.

» For the list of measurement period (synchronization source) settings of all input elements, see
section 3.17, “Displaying the Setup Parameter List.” You can change the measurement period
(synchronization source) with the list displayed.
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4.8 Selecting the Input Filter

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT Orenore
' A ioverc] | wave | || [une | [sone] || [UERATE] | wow | |f [ roca |
Cursor keys

< >
CAL
@ mem | frorm | || [ ouser | [ecewent] || [ wres | @) < smjﬁ
2 ‘ v LOWERITEN  LOWER FORM USERSET O ALL

—— To exit the menu during operation, press ESC located above

SCALING | [LneFLTER] )| AvG
MOTOR FREQ /) the soft keyS.
SET ER
(bRuser] (weaswRe] [csoke] | the procedural explanation below, the phrase “press the
CURSOR O NULL ” .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[ Fe | [moceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.
[ prNT | [ misc | [ HELP |

MENU

» Selecting the Line Filter
1. Press LINE FILTER to display the LINE FILTER menu.
Only the installed elements are displayed.

Selecting the Target Element
2. Press one of the soft keys corresponding to the displayed element to select the
target element.

* Selecting the Line Filter
3. Press the cursor keys to select a value between OFF and 50 kHz. If any of the
target elements is set to a setting other than OFF, LINE FILTER illuminates.

Element 2
OFF
Element 3

OFF

Element 4

OFF

» Selecting the Frequency Filter
4.  Press SHIFT+LINE FILTER (FREQ FILTER) to display the Freq Filter menu.
Only the installed elements are displayed.
5.  Press the soft key corresponding to the target element to select ON or OFF.
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4.8 Selecting the Input Filter

P ————

Element 1
oN

Element 2

pre oN

Element 3

prF oN

Element 4

prF oN

Explanation

There are two types of input filters, line filter and frequency filter.

* Selecting the Line Filter
Because the line filter is inserted into the voltage and current measurement input
circuit, it directly affects the voltage, current, and power measurements (see the
block diagram in section 2.1). When the line filter is turned ON, the measured value
does not contain high frequency components. Therefore, measurement of voltage,
current, and power is possible by eliminating high frequency components from inverter
waveforms, strain waveforms, etc.
» The cutoff frequency can be selected from the list of choices below.
OFF, 500 Hz, 5.5 kHz, and 50 kHz
« If any of the target elements is set to a setting other than OFF, the LINE FILTER
key illuminates.
» Selecting OFF disables the line filter.

SUOI}IPUOY JUBWBINSED| =

* Line Filter and Measurement Mode
* The line filter setting is common to all measurement modes except cycle-by-cycle
measurement mode. The initial setting is OFF.
» The line filter setting in cycle-by-cycle measurement mode is independent of the
setting in other measurement modes. The initial setting is 50 kHz.

e Selecting the Frequency Filter

Because the frequency filter is inserted into the frequency measurement input circuit,

it affects frequency measurements. In addition, if the data update interval of this

instrument is set to 50 ms, 100 ms, 5 s, 10 s, or 20 s, it affects the detection of the

measurement period for voltage, current, and power measurements (see appendix 6

and 7). In this case, the filter also acts as a filter for detecting the zero-crossing of the

synchronization source signal (see section 2.2) more accurately. The frequency filter

is not inserted into the voltage and current measurement input circuit. Therefore, the

measured values include high frequency components even when the frequency filter

is turned ON.

» This instrument detects the zero crossing point with a hysteresis of approximately
5% of the measurement range.

« If the line filter described above is ON, the line filter affects the frequency
measurement even when the frequency filter is OFF.

+ ltis recommended that the frequency filter be turned ON when the input signal
frequency is less than or equal to 440 Hz.

Note

For details on selecting the line filter for the motor evaluation function, see the Expansion
Function User’s Manual, IM WT3001E-51EN.
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4.9 Selecting the Averaging Function

Procedure

m @ DISPLAY ITEM & ELEMENT Oreore
A ioverc] | wave | || [une | [same] || [UERATE] | wow | |f [ roca |
Cursor keys

CORLY

CAL

@ Cmem | [ rorm | || | user | [ecement] || | wres | @) SHIFT
- LOWER ITEM LOWER FORM USER SET O AL
ry Yy

scane] [onere] (ave ) To exit the menu during operation, press ESC located above
WOTOR R 7 the soft keys.
SET FILTER

(Ruser) (weaswRe] [esake] | the procedural explanation below, the phrase “press the
CURSOR O NULL » .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[ Fe ] [mceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

[ pRNT | [ misc | [ HELP |
MENU

1.  Press AVG to display the Avg menu.

* Turning ON/OFF the Averaging Function
2. Press the Averaging soft key to select ON or OFF.

* Selecting the Averaging Type
3.  Press the Avg Type soft key to select Exp or Lin.

» Setting the Attenuation Constant or Average Count
4.  Press the cursor keys to set the attenuation constant or the average count.
If the averaging type is Exp (exponential averaging), set the attenuation constant. If the
averaging type is Lin (moving averaging), set the average count.

Averaging

brel on
Avg Type

Expl Lin

k=d Avg Count
2
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4.9 Selecting the Averaging Function

Explanation

For functional details, see section 2.3.
The averaging function is effective when reading of the numeric display is difficult due to
fluctuations. This occurs when the fluctuation of the power supply or the load is large or
when the input signal frequency is low.

Measurement Functions of Normal Measurement

Turning ON/OFF Averaging

You can select whether to perform the specified averaging operation.
* ON: Performs averaging.

» OFF: Does not perform averaging.

Selecting the Averaging Type

Select one of the choices below. For the equation of each type, see section 2.3.
» Exp: Performs exponential averaging.

+ Lin: Performs moving averaging.

Setting the Attenuation Constant or Average Count

If the averaging type is Exp (exponential averaging), set the attenuation constant. If
the averaging type is Lin (moving averaging), set the average count.

» For Exp: Select the attenuation constant from 2, 4, 8, 16, 32, and 64.

» For Lin: Select the average count from 8, 16, 32, 64, 128, and 256.

Measurement Functions That Are Averaged

The measurement functions that are directly averaged are indicated below. Other

functions that use these functions in their computation are also affected by the

averaging. For details regarding the determination of each measurement function, see

appendix 1.

« U IR S, and Q

* AF1to4

» Torque, speed, and Pm (models with the delta computation function)

* A, 0, Cfu, Cfl, Pc, q, g+, g-, WS, WQ, n1 to n4 are computed from the averaged P
and Q.

» Slip is computed from the averaged speed.

Measurement Functions of Harmonic Measurement (Option)

Turning ON/OFF Averaging
* Harmonic Measurement in Normal Measurement Mode
» If averaging is turned ON and the averaging type is Exp (exponential averaging),
averaging is performed on the measurement functions of harmonic measurement
(option).
» If averaging is turned ON but the averaging type is Lin (moving averaging),
averaging is not performed on the measurement functions of harmonic
measurement (option).

¢ Wide Bandwidth Harmonic Measurement Mode
When averaging is turned ON, exponential averaging is performed on the
measurement functions of harmonic measurement.

¢ |EC Harmonic Measurement Mode
When averaging is turned ON, exponential averaging is performed on the
measurement functions of harmonic measurement.

IM WT3001E-01EN
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4.9 Selecting the Averaging Function

e Setting the Attenuation Constant
* Harmonic Measurement in Normal Measurement Mode
If averaging is turned ON and the averaging type is Exp (exponential averaging),
exponential averaging is performed using the selected attenuation constant (2, 4, 8,
16, 32, or 64).

* Wide Bandwidth Harmonic Measurement Mode
When averaging is turned ON, exponential averaging is performed using the
attenuation constant that you select from 2, 4, 8, 16, 32, and 64.

* |EC Harmonic Measurement Mode
You cannot select the attenuation constant. Averaging is performed using the
attenuation constant that is defined by the standard.

* Measurement Functions That Are Averaged
The measurement functions that are directly averaged are indicated below. Other
functions that use these functions in their computation are also affected by the
averaging. For details regarding the determination of each measurement function, see
appendix 1.
« U(k), I(k), P(k), S(k), and Q(k)
* AKk) and @(k) are computed from the averaged P(k) and Q(k).
* Z,Rs, Xs, Rp, Xp, Uhdf, Ihdf, Phdf, Uthd, Ithd, Pthd, Uthf, Ithf, Utif, Itif, hvf, and hcf
* k: harmonic order

Note

*  When averaging is turned ON, the average value of multiple measurements is determined
and displayed. Therefore, if the input signal changes steeply, the response for the measured
value to follow up on the change is slow.

» The larger the value of the attenuation constant of exponential averaging or the average
count of moving average, the more stable the measured value (response to the input change
is slow).

» The following measurement functions are not affected by averaging.

* Measurement functions of normal measurement
fU, fl, U+pk, U-pk, I+pk, I-pk, Time, WP, WP+, WP-, WPX, WP+%, WP-%, and SyncSp
(models with the motor evaluation function)
* Measurement functions of harmonic measurement (option)
eU(K), @l(k), eUi-Uj, eUi-Uk, @Ui-li, Ui-lj, and @Ui-lk
* k: harmonic order

Measurement Functions of Voltage Fluctuation and Flicker Measurement Mode and

Cycle-by-Cycle Measurement Mode
Averaging is not performed. The average setting is invalid.
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4.10 Selecting the Data Update Interval

Procedure

ELEMENT

O®
®®

ALL

INPUT INFO.

VOLTAGE RANGE

MEASURING

@
2

CURRENT RANGE

MEASURING

SENSOR RATIO

ERIS

NRS;

DISPLAY ITEM & ELEMENT -
P
[nowerc] [wave ] || (] [sone] |([5R8E] )[ Howo ] || [oca ]

& =

SINGLE

CAL

[ mem | [ Form |

I USER I IELEMENTl

I INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

SHIFT

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.

1. Press UPDATE RATE to display the Update Rate menu.

2. Press the Update Rate Up Exec or Update Rate Down Exec soft key to
change the data update interval. The specified data update interval is displayed
in the upper right corner of the screen.
* Pressing the Update Rate Up Exec soft key increases data update interval.

* Pressing the Update Rate Down Exec soft key decreases data update interval.

Update Rate_]|

Update Rate
Up Exec

Update Rate
Down Exec

IM WT3001E-01EN
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4.10 Selecting the Data Update Interval

Explanation

For details, see section 2.3.

Excluding the cases when the screen is set to the displays listed below, the selected
interval is used pass the numeric data to the D/A output and communication output as
well as storing the numeric data (to the internal memory).

Waveform display
Split display including a waveform display

Display Position of the Data Update Interval
The data update interval is displayed in the upper right corner of the screen when the
UPDATE RATE key is pressed.

Data update interval

Computing method

Update:500msec EAMP YOKOGAWA 4

Element1
U1 1000¥rms
11 30Arms

Element2
(U2 1000¥rms |

Limitation on the Data Update Interval by Measurement Modes

¢ Normal Measurement Mode, Waveform Computation Mode, and FFT Mode
Select from the choices below. The numeric data is updated at the selected
interval. To capture relatively fast load fluctuations in the power system, select a
fast data update interval. To capture relatively low frequency signals, select a slow
data update interval.
50 ms, 100 ms, 250 ms, 500 ms, 1s,2s,5s,10s,and 20 s

¢ Wide Bandwidth Harmonic Measurement Mode and IEC Harmonic
Measurement Mode
The data update interval setting is invalid. The data update interval is determined
automatically by the fundamental frequency of the PLL source and the number of
periods of the PLL source used for the analysis.

* Voltage Fluctuation and Flicker Measurement Mode
The data update interval is fixed to 2 s.

¢ Cycle-by-Cycle Measurement Mode
The data update interval setting is invalid. The data update interval is automatically
determined by the fundamental frequency and the number of measurement cycles
of the synchronization source.

In some cases, the display update interval of the numeric data and waveform data that are

displayed on the screen may take longer than the data update interval.

+ The lower frequency limit of the AC signal that can be measured varies depending on the data
update interval. The measured value may not be stable if an AC signal of a frequency lower
than the lower limit of measurement frequency (see section 12.4) is measured.

* This instrument automatically switches the method of computing the measured values
according to the data update interval. For details, see appendix 7.

» The data update interval of the FFT is determined automatically from the number of FFT points.
For details, see chapter 11 in the Extension Function User’s Manual, IM WT3001E-51EN.

» The display update interval in waveform computation mode and FFT mode is the data update

interval + computation time.
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4.11 Hold and Single Measurement

Procedure

ELEMENT

O®

VOLTAGE RANGE

To exit the menu during
operation, press ESC
located above the soft

CURRENT RANGE

SENSOR RATIO

610!

ALL

keys.

@
™

In the procedural
explanation below, the

INPUT INFO.

MEASURING

phrase “press the cursor
keys” may be used. This
phrase refers to the

MEASURING

ERIS

NRS;

Explanation

Note

procedures for selecting

items and entering values
P Orewte  and character strings. For
IU;2¢EE|( HOLD | LOCAL | details on the procedures,

N~ see section 3.14.

CAL

I INTEG |

DISPLAY

INUMERICI I WAVE I

[ mem | [ rorm | || [ user | [ecement|
LOWER ITEM LOWER FORM USER SET O AL

ITEM & ELEMENT

[une ] [sane]

N

SHIFT

Holding the Numeric Data Display
1. Press HOLD. The HOLD key illuminates, and the numeric data display is held.

Performing a Single Measurement
2. Press SINGLE. The measurement is performed once and the instrument enters
the hold condition.

Releasing the Hold Operation
3.  Press HOLD while the values are held. The HOLD key turns OFF, and the
numeric data display is updated.

Hold

This function aborts the measurement and display operations that are performed

at the data update interval and holds the data display of various functions. The D/A
output, the numeric data list that the built-in printer prints, the communication output,
and other values are set to the held numeric data.

Single Measurement

While in the hold condition, the measurement is performed once at the specified data
update interval and enters the hold condition. If you press the SINGLE key when not
in hold condition, measurement is restarted from that point.

For details on the hold function during integration, see section 5.14.

IM WT3001E-01EN
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Chapter 5 Power Measurement

5.1 Displaying Numeric Data and Changing the
Displayed Items

Procedure

To exit the menu during

ELewnT VOLTAGE RANGE CURRENTRANGE  E™58] | operation, press ESC
O® located above the soft
O® @) (A |keys.
In the procedural

AL ® explanation below, the
MEASURING MEASURING phrase “press the cursor
@)~Gem)~o)~@a| MODE | | AUTO | || (@)~(uew)-Cae )~@es)~| MODE | (AUTO | | keys” may be used. This
INPUT INFO. phrase refers to the

procedures for selecting
items and entering values

m @ D’LSJ&AY : Oreoe  and character strings. For
wumeric )| wave | |(8[ wiie | [sae |l [VERATE| [ How | || | rocar | details on the procedures,

Cursor keys ~ see section 3.14.

CIRO

CAL
@ @ @ mem | | rorm | [IF] user | [ecewent| [l | wres | @) SHIFT
I LOWER ITEM LOWER FORM USER SET O AL

Function select key

7~

* Displaying Numeric Data on the Entire Screen
1. Press NUMERIC to display numeric data.

* Displaying Numeric Data by Dividing the Display into Halves (Split Display)

1.  Press OTHERS to display the Others menu.

2. Press any of the soft keys from Numeric+wave, Numeric+Bar’,
Numeric+Trend, Numeric+Math*, and Numeric+FFT" to select the display
mode.

* Displayed only to products with the advanced computation (/G6) option.

Others. Others.
Bar Wave
+ Bar
Trend Wave Numeric
+ Trend + Math
Vector Bar
+ Trend

m 1EC Numeric
Harmonics + FFT
+ Bar + FFT
Press the Next1/3 Press the Next2/3
———— soft key soft key

' Next s ' Next 2

If wide bandwidth harmonic measurement mode is enabled on models with the
advanced computation (/G6) option, switch to normal measurement mode. For the
procedure, see section 3.16.

IM WT3001E-01EN 5-1
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5.1 Displaying Numeric Data and Changing the Displayed Items

The following procedures are given as typical examples in which the display mode
is set to Numeric (numeric data on the entire screen).

» Selecting the Number of Displayed Items
2. Press FORM to display the Numeric Form menu.
3.  Press any of the soft keys from 4 Items, 8 Items, 16 Items, All Items, Single
List*, and Dual List* to select the number of displayed items.
* Only on models with the advanced computation (/G6) option.

4 Items

8 Items

16 1tems

All Items

Single List

Dual List

There are three methods to select the item to change, measurement function, and
element/wiring unit.

» Select using the function select keys.

» Select using the user-defined function select key (USER key).

» Select from the menu.

5-2
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5.1 Displaying Numeric Data and Changing the Displayed Items

Changing Using the Function Select Keys
The display of measurement functions of U, I, P, S, Q, A, ¢, WP, q, TIME, FU, FI, and
n and the element/wiring unit can be changed using function select keys.

* Selecting the Item to Be Changed

4.  Press ESC to clear the Numeric Form menu.

5.  Press the cursor keys to select the item to be changed. The item to be changed
is highlighted.

Changing the Measurement Function
6. Press the U/l/IP, SIQ/N @, WP/qg/Time, or FU/FI/n function select key to select
the displayed measurement function.
Press the key corresponding to the measurement function you wish to display.
The display switches each time the key is pressed as follows: U -> | -> P -> original
display.

Changing the Element/Wiring Unit
7. Press ELEMENT to select the element/wiring unit.

Changing the Element/Wiring Unit Collectively

8.  Press SHIFT+ELEMENT (ALL). ALL LED illuminates, and the element/wiring
unit of all the displayed items on the displayed page can be changed collectively.
This completes the procedure for changing the displayed items using the
function select keys.

Changing Using the Function Select Key (USER Key)
By assigning measurement functions to the USER key, up to four measurement
functions can be directly displayed.

* Assigning Measurement Functions to the USER Key

9.  Press SHIFT+USER (USER SET) to display the User Reserved menu.

10. Press any of the soft keys from Function 1 to 4 to select the desired Function.
The measurement function selection box appears.

11. Press the cursor keys to select any of the measurement functions starting with
None.

12. Press SET. The symbol for the selected measurement function is displayed at
the highlighted position.

* Changing the Measurement Function with the USER Key
13. Press USER to select the measurement function in the same fashion as step 6.

Function 1
U+peak

U-peak

None u 1 P s Q A

¢ L) [ Frequ Freql z Rs

Xs Rp Xp uhdf  1hdf  Phdf  Uthd

Ithd Pthd Uthf I'thf utif Itif hvf

het U-peak I+peak I-peak cfu cfl

Pc Time W WP+ WP— q q+
-

[ Function 3

I +peak

[ Function 4

1-peak

IM WT3001E-01EN
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5.1 Displaying Numeric Data and Changing the Displayed Items

Selecting from the Menu

4.

o m

Press ITEM to display the Numeric menu.

Selecting the Item to Be Changed

Press the Item No. soft key.
Press the cursor keys to select the item to be changed. The item to be changed
is highlighted.

Changing the Measurement Function

Press the Function soft key to display the measurement function selection box.
Press the cursor keys to select any of the measurement functions starting with
None.

Press SET. The symbol for the selected measurement function and the numeric
data are displayed at the highlighted position.

* Changing the Element/Wiring Unit

10.
11.

12.

15.

Press the Element/Z soft key to display the element/wiring unit selection box.

Press the cursor keys to select any of the elements/wiring units starting with

Element1.

Press SET. The symbol for the selected element number or wiring unit and

the numeric data are displayed at the highlighted position. This completes the

procedure for changing the displayed items using the menu.

* For details on changing the harmonic order of the measurement functions of harmonic
measurement, see the Expansion Function User’s Manual, IM WT3001E-51EN.

Numeric (4) Numeric (4)
> |tem No. i Item No.

1 1

Eset Function M Function

None [ U ] 1 P s Q A u u

Element/Z
Element 1
Reset |tems
Exec

{] 1
Frequency Frequency
Meas. |Item Meas. Item

® L] 1 Frequ Freql z Rs E¥set

Xs Rp Xp Uhdf thdf Phdf Uthd Element 1

I'thd Pthd Uthf I'thf utif Itif hvf |[&  order Element 2

hcf  U+peak U-peak I+peak I-peak cfu cfl - Element 3

Pc Time w W+ Wp— q q* Element 4
Reset |tems
q- ws wo al n2 73 n4 Exec Za

4F1 4aF2 4F3 4F4  QUI-Uj QUi-Uk QUi-1i =B
v

Page Scrolling the Display

Press PAGE V¥ or PAGE A to scroll the page.
+ Press PAGE V¥ to display the next page.
+ Press PAGE A to display the previous page.

¢ Jumping to the Last or First Page

16.

Press SHIFT+PAGE V¥ (¥) or SHIFT+PAGE A (&) to jump the page.
+ Press SHIFT+V (¥) to display the last page.
» Press SHIFT+A (&) to display the first page.

5-4
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5.1 Displaying Numeric Data and Changing the Displayed Items

¢ Resetting the Order of the Displayed Items
1. Press ITEM to display the Numeric menu.
2 Press the Reset Items Exec soft key. An Alert dialog box appears.
3.  Press the cursor keys to select OK or Cancel.
4 Select OK and press SET to reset the order of the displayed items on all pages.
If you select Cancel and press SET the order of the displayed items are not

reset.
umeric (8)_]
I'tem No.
1
M Function
u
€ Element/Z
Alert
Element 1
Really
&  order
Numeric Items will be initialized. —

Do you want to execute?

oK

Cancel I Reset |tems
Exec

[

Frequency

Meas. |tem
Explanation
A display example is shown below.
Displayed when the — The color changes from green to red when the input signal level exceeds
displayed item can be | approx. three or six times the specified measurement range when the
changed using the crest factor is set to 3 or 6, respectively. The first and second lines
function select key. correspond to voltage and current, respectively. The conditions of the
The item to be input signals of elements 1 to 4 are displayed in order from the left.
c_han_ged 1S Displayed only on models with the motor evaluation function
highlighted. (option). The color changes from green to red when the analog
revolution/torque signal level exceeds approx. 150% of the
specified measurement range. For pulse revolution signal, the
color changes from green to red when approx. 5 V is exceeded.
The first and second lines correspond to the conditions of rotating
speed and torque, respectively.
—
Normal Mode Uover:=m = = = Spd:= U1 21000 rms YOKOGAWA 4
lover:m m m m Trq:m |nteg:Reset Page bar

_EE & change items

PAGE _ Element1

c 8 & w1 1000vms] 1 He current page is highlighted.
2 Urms1 0.10639 W S 1 (53 st If page scrolling is possible
2| Irms1 1.6741 , 2 [ug'?'é'ﬁﬁ\'fm]s using PAGE ¥ or PAGE A, the
-E P 0.1651 iz_3mms | top and bottom sections of the
S : L JEtenents - nage bar shows A/V . If page
g S1 0.1781 wa M mms | scrolling is not possible, A/V
5 [ i) 15 shown.
§ Q1 -0.0669 . 14 30arms
= M 0.92688 Sl 20V
Trg_ 20V,
P D 22.046 - ] _integ:Reset

fu1 41004 .. =

Update 27

Data update count

+ The data update count is displayed under Update in the lower left corner
of the screen.

* Press HOLD to hold the data update count. Press HOLD again to release.

* When the value exceeds 65535, it returns to 0.

» The data update count is reset to O if the power is turned OFF or a setting
such as the measurement range or filter is changed.
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5.1 Displaying Numeric Data and Changing the Displayed Items

Measurement Functions of Normal Measurement
* Symbol and Meaning of the Displayed Measurement Functions

U (voltage Urms, Umn, Udc, Urmn),

P (active power),

Q (reactive power),

¢ (phase difference),

U+pk/U-pk (voltage maximum/minimum),

CfU/Cfl (voltage/current crest factor),

WP (watt hour, sum of positive and negative watt hours),
WP- (negative watt hour returned to the power supply),
hours)

g+ (positive current hour consumed),

WS (volt-ampere-hour),

Time (integration time),

F1 to F20 (user-defined functions),

Speed*(rotating speed),

Pm* (motor output, mechanical power),

Slip,*

| (current Irms, Imn, Idc, Irmn)

S (apparent power)

A (power factor)

fU/fl (or freqU/freql voltage/current frequency)
I+pk/I-pk (current maximum/minimum)

Pc (corrected power)

WP+ (positive watt hour consumed)

g (ampere hour, sum of positive and negative ampere

g- (negative current hour returned to the power supply)
WQ (var-hour)

n1 to n4 (efficiency)

AF1 to F4 (delta computation)

Torque*

SyncSp* (synchronous speed)

and the measurement functions of harmonic measurement (for details, see chapter 7 in the Expansion Function

User’s Manual, IM WT3001E-51EN)

*

Example

Element 1

True rms value

Voltage

Displayed on models with the motor evaluation function option.

The True Rms Value of the Voltage of Element 1

Simple Average of the Current of the Elements Combined by Wiring Unit ZA

Simple average

Current

» Selecting the Display Mode

X function of wiring unit ZA

Select the display format of the numeric data from below. [------- ] (no data) is displayed
in places where the measurement function is not selected or where no numeric data is

present.

» Displaying the Numeric Data on the Entire Screen
Press the NUMERIC key to display the numeric data on the entire screen.

» Displaying Numeric Data by Dividing the Display into Halves (Split Display)

¢ NumerictWave

The numeric data and waveform are displayed separately in the top and bottom
windows. For details on setting the waveform display, see section 4.2 and

chapter 9.
e Numeric+Trend

The numeric data and trend are displayed separately in the top and bottom
windows. For details on setting the trend display, see section 4.5 and chapter 10.

¢ Numeric+Bar

This mode is selectable only on models with the advanced computation (/G6)

option.

The numeric data and bar graph of harmonics are displayed separately in the
top and bottom windows. For details on how to set the bar graph display, see the
Expansion Function User’s Manual, IM WT3001E-51EN.
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5.1 Displaying Numeric Data and Changing the Displayed Items

e Selecting the Number of Displayed Items
Select the number of numeric data items that are displayed simultaneously from the
choices below.
* 4 ltems
« When the display mode is Numeric, Numeric + Wave, Numeric + Bar™', and
Numeric + Trend, four numeric data values are displayed in one column.
* 8ltems
*  When the display mode is Numeric, eight numeric data values are displayed in
one column.
+ When the display mode is Numeric + Wave, Numeric + Bar™', and Numeric +
Trend, eight numeric data values are displayed in two columns.
* 16 ltems
« When the display mode is Numeric, Numeric + Wave, Numeric + Bar™', 16
numeric data values are displayed in two columns.
* All ltems
A table is displayed indicating the numeric data of items with measurement
functions listed vertically and symbols indicating elements and wiring units listed
horizontally. The number of displayed items varies depending on the number of
installed elements. The displayed item cannot be changed independently using
the ITEM key. Switch the display by page scrolling.
+ Single List™
*  When the display mode is Numeric, 42 numeric data values for a single
measurement function are displayed in two columns.
+ When the display mode is Numeric + Wave, Numeric + Bar™', 22 numeric data
values for a single measurement function are displayed in two columns.
+ Dual List™
*  When the display mode is Numeric, 22 numeric data values each for two
measurement functions are displayed in each column.
+ When the display mode is Numeric + Wave, Numeric + Bar™', 11 numeric data
values each for two measurement functions are displayed in each column.
*1 Displayed only on models with the advanced computation (/G6) option. For the procedure of
changing the displayed items on the Single List or Dual List, see chapter 7 in the Expansion
Function User’s Manual, IM WT3001E-51EN.

o[- ] (no data) is displayed in places where the measurement function is not selected or
where no numeric data is present.

« If Urms, Umn, Udc, Urmn, Irms, Imn, Idc, or Irmn exceeds 140% 2 of the measurement range,
overrange [-OL-] is displayed.

» P shows overrange [-OL-] if the measured values of either the voltage or current exceeds
140% 2 of the measurement range.

+ If the measured or computed result cannot be displayed using the specified decimal position
or unit, overflow [-OF-] is displayed.

» If Urms or Irms is less than or equal to 0.3% (when the crest factor is set to 3, less than or
equal to 0.6% if the crest factor is set to 6) or Umn, Urmn, Imn, or Irmn is less than or equal
to 1% of the measurement range (when the crest factor is set to 3, less than or equal to 2%
if the crest factor is set to 6), Urms, Umn, Urmn, Irms, Imn, Irmn, and the measurement functions
that are determined using these measurement functions display zeroes. A or ¢ displays an error.

» The value of U+pk and I+pk when there are no positive measured values, and the value of
U-pk and I-pk when there are no negative measured values are as follows.
* The maximum value measured is displayed for U+pk and I+pk, and the minimum value

measured is displayed for U-pk and I-pk.

+ If the measured value of frequency is outside the measurement range, fU or fl displays an error.

+ If the power factor A is greater than 1 and less than or equal to 2, A becomes [1]. @ displays zero.

» If the power factor A is greater than 2, A and ¢ display errors.

+ If the voltage or current mode is not RMS, CfU or Cfl displays no numeric data [------- ].

*2 160% when the voltage range is 1000 V.

IM WT3001E-01EN
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5.1 Displaying Numeric Data and Changing the Displayed Items

Note

Changing the Measurement Function

The types of measurement functions that can be selected are the items that are
indicated in “Types of Measurement Functions during Normal Measurement”

of section 2.2, “User-Defined Function” and Corrected Power of section 2.5,
“Measurement Functions of Integration,” “Motor Evaluation Function (Option)”,”
“Delta Computation’,” and “Harmonic Measurement (Option)™ in section 2.6.

* For details, see the Expansion Function User’s Manual, IM WT3001E-51EN.

You can also select not to display the measurement functions (None).

The number (1, 2, 3, and 4) that is attached to the measurement function symbol of
the delta computation has no relation to the element number.

The number attached to the user-defined function F1 to F20 is a portion of the
measurement function symbol. It is not related to the element number.

Changing the Element/Wiring Unit

You can select the element/wiring unit from the choices below. The selectable items
vary depending on the installed elements.

Element1, Element2, Element3, Element4, A, and B

If there are no elements that are assigned to the selected wiring unit, there is

no numeric data. Thus, [------- ] (no data) is displayed in this case. For example,
if elements are assigned to A and no elements are assigned to B, then the
measurement function for 2B shows [------- ] (no data).

Urms1 0.10496 Urms1 0.10513 kv
I rmS1 1 6946 A Change the measurement I I’mS1 1 6929 A
P1 01650 o function of the third item A1 09279.1

S1 01779 wa S1 0.1780 wa

Urms1 010476

Change the element Irms1 1.7020 .
of the third item P2 .0.0000 .
S1 01783

Resetting the Order of Display Iltems

You can reset the displayed order of numeric data to a preset order. For details on
the reset items, see appendix 2, “List of Initial Settings and Display Order of Numeric
Data.”

For the meanings of the measurement function symbols that are displayed, see section 2.2,
“Measurement Functions and Measurement Periods,” 2.5, “Computation,” 2.6, “Integration,”
appendix 1, “Symbols and Determination of Measurement Functions,” and chapter 6, “Delta
Computation” in the Expansion Function User’s Manual, IM WT3001E-51EN.

For the procedure of changing the displayed items of the measurement functions of harmonic
measurement, see chapter 7 in the Expansion Function User’s Manual, IM WT3001E-51EN.
For details on the wiring units expressed as 2A and 2B, see section 4.1, “Selecting the Wiring
System.”

If you supply current exceeding approximately 2.8 Arms to the 2-A input element, the
protection circuit activates. The measured value may become 0 A, but the input peak over-
range indicator at the top section of the screen illuminates in red.

5-8
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5.2

Procedure

ELEMENT

OO

VOLTAGE RANGE

|
ALL

e

INPUT INFO.

CURRENT RANGE

SENSOR RATIO

DISPLAY

ITEM & ELEMENT

ORENOTE

INUMERICI I WAVE I

[unre ] [sane]

UPDATE
[VReatE] | houw |

| LOCAL |

CAL

I ITEM I IFORMI

I USER I IELEMENTI

I INTEG I

LOWER ITEM LOWER FORM

USER SET

O AL

Selecting the Target Element
1. Press ELEMENT to select the target element. The corresponding element
indicator above the key illuminates.

SHIFT

Selecting the Voltage/Current Mode (RMS,
MEAN, DC, or RMEAN)

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.

juswiainsealp Joamod n

e Selecting the Voltage Mode
2. Press VOLTAGE RANGE MODE to select one of the modes from RMS to
RMEAN.
3. Repeat steps 1 and 2 to select the voltage mode of all elements.

» Selecting the Current Mode
4. Press CURRENT RANGE MODE to select one of the modes from RMS to
RMEAN.
5. Repeat steps 1 to 4 to select the current mode of all elements.

Explanation

» The voltage and current modes can be selected from the following four modes.

+ RMS: True rms value

* MEAN: Rectified mean value calibrated to the rms value
« DC: Simple average

« RMEAN: Rectified mean value

» The initial setting is RMS. For the method of computing the voltage and current in
each mode, see appendix 1.

»  When the independent setting of input elements is OFF, the element switches
according to the wiring system.

» To measure the RMS and MEAN of voltage simultaneously, use the user-defined
function. For details, see section 5.4.

» The voltage and current mode selections are invalid in wide bandwidth harmonic
measurement mode and IEC harmonic measurement mode. In this case, the total
value of the rms values of each order in the range between the maximum and
minimum values of the measured order specified in the harmonic measurement (option)
menu is displayed.

» The voltage and current mode selections are invalid in voltage fluctuation and flicker
measurement mode.

IM WT3001E-01EN



5.3

Procedure

Selecting the Frequency Measurement Source

To exit the menu during

ELswENT VOLTAGE RANGE CURRENT RANGE operation, press ESC
O® located above the soft
S]C oy (A [ies.
In the procedural

AL @ ® explanation below, the
MEASURING MEASURING phrase “press the cursor
(@)=~ oc )~@e)-| MODE] (@)=(aea)=oc )~@en)=| MODE | keys” may be used. This

INPUT INFO.

®

) ©

(2]

ur:

]

DISPLAY

ITEM & ELEMENT

ORENOTE

INUMERICI I WAVE I

[unie ] [same]

UPDATE
[vroatE] | o |

| LOCAL |

phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,

see section 3.14.

@

or keys
&)
P CAL

@ ([ mem |)| Form | || | user | [ewement] | [ wres | @)
‘ v NQUERTEN  LOWERFORM

O AL

Press ITEM to display the Numeric menu.
2. Press the Frequency Meas Item soft key to display the Frequency Meas Item
dialog box.

Only the input signal of installed elements are displayed.
Press the cursor keys to select Freq1 or Freq2.
Press SET. A box used to select the frequency measurement source appears.
Press the cursor keys to select the input signal for measuring thefrequency.
Press SET to confirm the frequency measurement source.

SHIFT

USER SET

5

—_

o gk w

Numeric (4)
[& Ttem No.

1

M Function
1]

M Element/’T

Element 1

Frequency Meas. |te
(& order
Freq.1 Freq.2 .
Reset |tems

Exec

Frequency
Meas. Item
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5.3 Selecting the Frequency Measurement Source

Explanation

* You can select two of the input signals of the installed elements to measure the
frequency. However, there is no need to specify the frequency measurement signals
on the models with the frequency measurement add-on option, because frequencies
of all elements can be measured. Thus, the Frequency Meas Item soft key does not
appear even when ITEM is pressed.

» The frequency measurement source selection is invalid in cycle-by-cycle measurement
mode.

Note
+ If the frequency measurement is not stable such as due to noise, try using the frequency filter

as explained in section 4.8.

» Frequency cannot be detected if the AC amplitude is small. For details on the detection level
for frequency measurement, see section 12.5.

» The measured data for the frequencies of input signals that are not specified for the frequency
measurement are shown as [------- ] (no data).

IM WT3001E-01EN
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5.4 Setting the User-Defined Function

Procedure

nke
GRUNG)

lSCALINGI |LINEFILTER| l AVG l

MOTOR FREQ
il AN
HRM SET| ({ MEASURE )~ [sYNe SouRc
RSORZ O NULL

[ Fe | [mecesave] [ sTorE |
MENU STORE SET

[ pRNT | | misc | [ HELP |
MENU

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

[ue ] [same|

UPDATE
[VreatE] | wouw |

| LOCAL |

CAL

I ITEM I I FORM I

I USER I IELEMENTI

I INTEG I

LOWER ITEM LOWER FORM

USERSET O ALL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

1.  Press MEASURE to display the Measure menu.
2. Press the User Defined Function soft key to display the User Defined Function

menu.

3.  Press any of the soft keys from User Defined F1 to F20 to select the user-
defined function to be assigned. The User Defined Function dialog box opens.

e Turning ON/OFF the User-Defined Function Computation
4.  Press the cursor keys to select the desired user-defined function.
5. Press SET to select ON or OFF.

P
User Defined
Function

Type 1

0
Pc Formula

M Sampling
Frequency
Auto

M Phase

180 Lead/Lag

Sync Measure

aster| Slave

Display example when the User Defined F1-F5 soft

key is pressed

User Defined Function F1 — F5,

Function 1 Unit
Expression | UMNCET) 1
Function 2 [DFF[_on_] unit a1
Expression | UMNCE2) ]
Function 3 Unit
Expression [ UMNCE3), ]
Function 4 unit a1
Expression | UMNCE4) 1
Function 5 [DFF[_on_] Unit
Expression | UCET,ORT), ]

User Defined
F1 - F5

User Defined
F6 — F10

User Defined
F11 - F15
il

User Defined
F16 — F20

=

on
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5.4 Setting the User-Defined Function

Setting the Unit

5.
6.
7.

Press the cursor keys to select Unit.
Press SET. A keyboard appears.
Use the keyboard to set the unit.
For keyboard operations, see section 3.14, “Entering Values and Strings.”

Setting the Equation

Function 3
Expression
Function 4

Expression

Expression

Function 5 [

= INSERT

=
-]
]

8. Press the cursor keys to select Expression.

9. Press SET. A keyboard appears.

10. Use the keyboard to set the equation.

For keyboard operations, see section 3.14, “Entering Values and Strings.”
User Defined Function F1 - F5 User Defined Function F1 — F5, ,—
Function 1 [PFF _on_] unit v |4| Function 1 Unit 4’-
Expression [ UCET,ORT). _ ] I - | Expression [ UMNCET), | - |
Function 2 [DFF]_on| v | Ful e |
Expression [_____| I capPs | Ex| - i caAPS |
Ful

1CET, ORT), ] INS Ex|

wnit ! Function 3 uni

UCET, ORT), ] U(ET, ORT), 1

& H

| Fs) | Expression [

Explanation

m
z
Z

ENT

An equation can be created by combining the measurement function symbols. Using
the numeric values of the measurement functions, the numeric data of the new equation
can be determined. It is convenient to use a USB keyboard (option) when entering an
equation or string with many characters.

Limitation on the User-Defined Functions by Measurement Mode

There are limitations on the user-defined functions in measurement modes other than
normal measurement mode.

IEC Harmonics Measurement, Voltage Fluctuation and Flicker Measurement,
and Cycle-by-Cycle Measurement Modes

The user-defined function cannot be used.

Wide Bandwidth Harmonic Measurement Mode, Waveform Computation
Mode, and FFT Mode

Some operands cannot be computed. For details, see appendix 12.

Turning ON/OFF the User-Defined Function Computation
You can select whether to perform the specified user-defined function computation.

ON

Executes the computation.

OFF

Does not perform the computation.

Setting the Unit

Number of Characters

Eight characters or less. However, not all eight characters can be shown on the
numeric data display. This depends on the number of displayed items (see section
5.1).

Types of Characters

Characters that are displayed on the keyboard and spaces

IM WT3001E-01EN
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5.4 Setting the User-Defined Function

* Equation Types
The combination of the measurement function and element number (Urms1, for
example) can be used as an operand to create up to 20 equations (F1 to F20). There
can be up to 16 operands in one equation. Some operands cannot be computed
in measurement modes other than normal measurement mode. For details, see
appendix 12.

¢ Measurement Functions for Computation
The operators for the measurement functions are shown below in the form
measurement function: operand.

U:U(,) Urms: URMS( ) Umn: UMN() ()

P:P(,) S:S(,) Q:Q(,) A: LAMBDA(, )
@: PHI(,) fU: FU() fl: FI() U+pk: UPPK()
U-pk: UMPK( ) I+pk: IPPK() I-pk: IMPK( ) P+pk: IPPK()
P-pk: IMPK( ) CfU: CFU() Cfl: CFI() Pc: PC()

n1: ETA1() n2: ETA2() n3: ETA3() n4: ETA4()
Wp: WH() Wp+: WHP() Wp-: WHM( ) q: AH()

g+: AHP() g-: AHM() WS:SH() WQ:QH()
Time: TI()

¢ The following measurement functions can also be specified on models with
the motor evaluation function (option).
Speed: SPEED( ) Torque: TORQUE( ) Pm: PM()
Slip: SLIP() SyncSp: SYNC( )

* The following measurement functions of delta computation can also be
specified.
AF1: DELTA1() AF1rms( ): DELTAF1RMS( ) AF1mn( ): DELTAF1TMN( )
AF2: DELTA2() AF2rms( ): DELTAF2RMS( ) AF2mn( ): DELTAF2MN( )
AF3: DELTA3() AF3rms( ): DELTAF3RMS( ) AF3mn( ): DELTAF3MN( )
AF4: DELTA4() AF4rms( ): DELTAF4ARMS( ) AF4mn( ): DELTAF4MN( )

AF1rmn( ): DELTAF1RMN( ) AF1dc( ): DELTAF1DC( )
AF1rmn( ): DELTAF1RMN( ) AF1dc( ): DELTAF1DC( )
AF1rmn( ): DELTAF1RMN( ) AF1dc( ): DELTAF1DC( )
AF1rmn( ): DELTAF1RMN( ) AF1dc( ): DELTAF1DC( )

¢ The measurement functions below can be computed on models with the
advanced computation (/G6) option.

oU: UPHI(,) ol: IPHI(,) Z:Z(,) Rs: RS(, )
Xs: XS(,) Rp: RP(,) Xp: XP(,) Uhdf: UHDF(, )
Ihdf: IHDF(, ) Phdf: PHDF(, ) Uthd: UTHD( ) Ithd: ITHD()
Pthd: PTHD( ) Uthf: UTHF( ) Ithf: ITHF() Utif: UTIF( )
Itif: ITIF() hvf: HVF( ) hcf: HCF( )
eU1-U2: PHIU1U2() eU1-U3: PHIU1U3() @U1-11: PHIU1IM()
@U1-12: PHIU1I2() @U1-13: PHIU1I3()

¢ User-defined functions F1 to F19 can be set.
F1: F1() F2: F2() F3: F3() F4: F4()
F5: F5() F6: F6( ) F7:F7() F8: F8()
F9: F9() F10: F10() F11: F11() F12: F12()
F13: F13() F14: F14() F15: F15() F16: F16( )
F17: F17() F18: F18( ) F19: F19()
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5.4 Setting the User-Defined Function

e Setting the Operand Parameters
There are two types of operands with parameters.

Setting Operands with Two Parameters

Set a symbol representing the element in the left parameter and the order in the
right parameter.For example, set the parameters as in (E1,0R2).

» Symbols representing elements

E1 to E4: Elements 1 to 4
E5 and EG6: 2>Aand 2B
» Symbols representing orders
ORT: Normal measured value or total value*'
ORO: DC*2
OR1: Fundamental wave*2

OR2 to OR100:; Harmonics*2

*1 Anormal value or total value (requires the /G6 option) is substituted depending on the
measurement mode.
*2 Requires the /G6 option.

Setting Operands with a Parameter
Set a symbol representing the element.You do not have to set the order.For
example, set the parameter as in (E1).

For the symbols that can be set in the parameters of each operand, see appendix 13.

* Values Substituted in Operands

* Urms, Umn, Udc, or Urmn is substituted into U( , ) according to the specified
voltage mode.

* Irms, Imn, Idc, or Irmn is substituted into I( , ) according to the specified current
mode.

* Values are substituted into URMS ( ) and UMN () according to the voltage/
current mode as follows:

Voltage mode
RMS MEAN DC RMEAN
URMS( ) Yes Yes No No
UMN( ) Yes Yes Yes Yes

 If the voltage and current modes are set to RMS and UMN( ) is assigned for the
user-defined function, Urms, Umn, Irms, and P can be measured simultaneously.

 If the voltage and current modes are set to MEAN and URMS( ) is assigned for the
user-defined function, Urms, Umn, Imn, and P can be measured simultaneously.

* Urms, Umn, Irms, and Imn cannot be measured simultaneously.

» The substituted value of TI() is the same regardless of which element symbol (E1
to E4) is set in TI(). The unit of Tl (') is seconds (S).

» Functions n1 to n4 (efficiency 2) are displayed as percentages as indicated by
the equations given in appendix 1, “Symbols and Determination of Measurement
Functions.” However, ETA1 to ETA4 described in this section are displayed as
ratios.

Example n1: 80 %, ETA1=0.8

* The U1 of PHIU1UZ2 represents the voltage signal of the element whose
element number is the smallest in the wiring unit (XA or XB). For example,
if input elements 2, 3, and 4 are assigned to wiring unit A, PHIU1U2 is the
phase difference between the voltage signal of input element 2 and that of input
element 3.

IM WT3001E-01EN
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5.4 Setting the User-Defined Function

The user-defined functions allow you to determine physical values other than those of
the measurement functions by combining operands. The measurement functions that can
be assigned to the efficiency equation (section 5.7) are fixed to power and motor output.
However, by using the user-defined function, an equation consisting of measurement
functions other than power and motor output can be set up to determine ratios other than
efficiency.

The user-defined equations with a smaller equation number can be used as operands
in a user-defined equation. For example, F1( ) + F2( ) can be defined as an equation
for user-defined function F3. This allows equations that would otherwise exceed

50 characters in length to be computed. For example, set equations in F1 and F2,
and define F3 as F1( )+F2( ) or F1( )/F2(). This feature is also convenient when
defining multiple equations that include common operands. For example, set common
operands in F1, and define F4=F3( )/F1( ), F5=F4( )/F1( ). Note that if you enter an
equation number that is greater than equal to its own number, correct results will not
be obtained. For example, if you set user-defined function F3 to F1( )+F3( ) or F1(
)+F4( ), the computed result displays no data [- - - - - - - ] or overflow [- OF -].

If you set the measurement period to ASSP (Average for the Synchronous Source
Period), regardless of the selected voltage or current modes, computations for all
voltage and current modes (RMS, MEAN, DC, and RMEAN) can be performed
simultaneously.

Operators

The following operators can be used to create an equation.

Operator Example Description

+ =% U(E1,0R1) - U(E2,0R1) Basic arithmetic of the measurement functions
ABS ABS(P(E1,0RT) + P(E2,0RT)) Absolute value of the measurement function
SQR SQR(I(E1,0R0)) Square of the measurement function

SQRT SQRT(ABS(I(E1,0R3))) Square root of the measurement functions
LOG LOG(U(E1,0R25)) Natural log of the measurement functions
LOG10 LOG10(U(E1,0R25)) Common log of the measurement function
EXP EXP(U(E1,0R12)) Exponent of the measurement function
NEG NEG(U(E1,0R12)) Negation of the measurement function

Number and Type of Characters That Can Be Used in the Equation
* Number of characters
50 characters or less
» Types of characters
Characters that are displayed on the keyboard and spaces

Equation Examples
When determining the rms value of the harmonic components of the voltage signal of
input element 2.

\/(Total rms value of the voltage)? — (Rms value of the fundamental wave of the voltage)?

Note

SQRT(SQR(U(E2, ORT)) — SQR(U(E2, OR1)))

If an operand in the equation is undetermined, the computation result displays [------- ] (no
data). For example, this occurs if a measurement function of a delta computation is in the
equation, but the delta computation is turned OFF or a measurement function of an element
that is installed is in the equation.
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5.5 Setting MAX hold

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT Oreore
A ioverc] | wave | || [une | [some] || [UERATE] | wow | || [ roca |
Cursor keys

SR

CAL
@ Cmem | [ rorm | || [ user | [eeement] || | wres | @) SHIFT
LOWER ITEM LOWER FORM USER SET O AL
ry y

lSCALINGI lLINEFILTERI | e | To exit the menu during operation, press ESC located above

MOTOR FREQ the soft keys.
SET £0

—
m In the procedural explanation below, the phrase “press the
yoer omu cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[ Fe | [mceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

[ prnT | [ misc | [ HELP |
MENU

Turning ON/OFF the Maximum Hold Function of the Numeric Data Display
1.  Press MEASURE to display the Measure menu.
2. Press the User Defined Function soft key to display the User Defined Function
menu.
3.  Press the Max Hold soft key to select ON or OFF.

S

SeToue s

User Defined
Function

User Defined_]
N

User Defined
F1 - F5

7]

User Defined

Type 1 F6 - F10

1] 1]
Pc Formula User Defined
F11 - F15

4 Sampling H
Frequency » User Defined
Auto F16 — F20

Max Hold

PrH o

" Phase

180 Lead’Lay

Sync Measure

vlaslerl Slave
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5.5 Setting MAX hold

Explanation

Maximum Hold
This function enables the maximum value of the numeric data to be held.

The item to be held at the maximum value is set using the user-defined function.
The operators for the measurement functions are shown below in the form
measurement function: MAX value (equation for defining the MAX hold).

U: UMAX( ) Urms: URMSMAX( ) Umn: UMEANMAX( )
I: IMAX( ) P: PMAX( ) S: SMAX( )

Q: QVAX( ) U+pk: UPPEAKMAX()  U-pk: UMPEAKMAX( )
l+pk: IPPEAKMAX()  I-pk: IMPEAKMAX( ) P+pk: PPPEAKMAX( )

P-pk: PMPEAKMAX( )
* To hold the MAX value of U, enter UMAX ( ) in the equation for the user-defined
function.

One symbol from E1 to E6 can be entered in the parentheses for UMAX( ),

IMAX( ), PMAX( ), SMAX( ), and QMAX( ).

One symbol from E1 to E4 can be entered in the parentheses for URMSMAX( ) and
UMEANMAX( ).

One symbol from E1 to E4 can be entered in the parentheses for UPPEAKMAX( )
to PMPEAKMAX( ).

The maximum value of the data above is held while the MAX hold function is
enabled.

Values are substituted in URMSMAX( ) and UMEANMAX( ) only when the voltage
mode is RMS and MEAN, respectively.

The D/A output, the numeric data list that the built-in printer prints, the
communication output, and other values are set to the maximum held values.

Limitations on the MAX Hold Function by Measurement Modes.
The MAX hold function cannot be used in IEC harmonics measurement, voltage

Note

fluctuation and flicker measurement, and cycle-by-cycle measurement modes.

In wide bandwidth harmonic measurement mode,”" the total value (the total value of each
harmonic component) is substituted in the equation.
*1 Can be set on models with the advanced computation (/G6) option.
*2 For details, see section 7.1 in the Extension Function User’s Manual, IM WT3001E-
51EN.
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5.6 Measuring the Average Active Power

Explanation

The average active power is specified using the user-defined function as follows:

Integrated power

Average active power =
verag Ve pow Elapsed time of integration

For example, to determine the average active power of element 1, the equation of the
user-defined function is set as follows:

WH(E1)/(TI(E1)/3600)

The unit of Tl () is seconds (S). For the procedure of setting equations, see section 5.4.

IM WT3001E-01EN
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5.7 Setting the Equation for Efficiency

Procedure

To exit the menu during

goar VOLTAGE RANGE CURRENT RANGE operation, press ESC

located above the soft
olo oy, (A |keys
In the procedural
ALL @ ® explanation below, the

COMPEN “
oowrer MEASURING MEASURING phrase “press the cursor

keys” may be used. This

INPUT INFO. phrase refers to the

e procedures for selecting
items and entering values
@‘ m @ DISPLAY ITEM & ELEMENT Oremoe  gnd character strings. For
inoverc] | wave | || [ e | [sawe] || [UERATE| | wow | || [rocau | details on the procedures,
Cursor keys see section 3.14.

CURCY

CAL

@ @ @ I ITEM I I FORM | I USER | IELEMENTl I INTEG | SHIFT
LOWER ITEM LOWER FORM USER SET O AL

» Setting the Equation for Efficiency

1. Press WIRING to display the Wiring menu.

2. Press the n Formula soft key to display the n Formula dialog box.

3. Press the cursor keys to set the numerator or denominator of the efficiency

equation from n1 to n4.

4.  Press SET. Abox used to select the parameters for computing the efficiency

appears.

5.  Press the cursor keys to select the parameter for computing the efficiency.
To set the sum of multiple parameters to the numerator or denominator in the equation,
select Udef1 or Udef2.

6. Press SET to confirm.

» Setting the Parameters for Computing the Efficiency
1. Press the cursor keys to set the operand of the equation to Udef1 or Udef2.
2 Press SET. A box used to select the computation parameter appears.
3. Press the cursor keys to select the computation parameter.
4 Press SET to confirm.

Wiring
7 Formula,
Wiring
Element [ 1210 2110 31101 41 Setting
Cwp2zw ]l Cwp2w 1 [ P20 1 [ 1P2w ]
[PB_ EFset
7 = —————] - = ———————— = 100[»]
(s | I
Compensation
bra
73 = ——— = —————————- = 100[x]
—— - ETemont
Independent
vtert (P d[  pm [ Home J + [HomeJ BrFon
Udef2 = udef1 None ] + [ None ] U
4 Measure
Udef2
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5.7 Setting the Equation for Efficiency

Explanation

An efficiency equation can be created by combining the measurement function symbols.
Using the numeric values of the measurement functions, the energy conversion efficiency
of the device can be determined.

» Setting the Equation
Four efficiency equations (n1 to n4) can be defined by assigning the power of an
element, the power of a Z function, or the motor output as an operand. To set the sum
of multiple measurement function symbols in the operand of the equation, an equation
consisting of up to 4 terms can be created using Udef1 and Udef2.

Equation Examples

» Efficiency of a Single-Phase, Two-Wire Input/Single-Phase, Two-Wire Output Device
Given
Input: Power of element 1 (P1) and
Output: Power of element 2 (P2)
Efficiency equation: P2/P1

Input power: P1 Converter Output power: P2
(Inverter, etc.)

» Efficiency of a Single-Phase, Two-Wire Input/Three-Phase, Three-Wire Output
Device
Given
Input: Power of element 1 (P1) and
Output: Z power of elements 2 and 3 (PZA)
Efficiency equation: PZA/P1

» Efficiency of a Three-Phase, Three-Wire Input/Three-Phase, Three-Wire Output
Device
Given
Input: ¥ power of elements 1 and 2 (PXA) and
Output: Z power of elements 3 and 4 (PXZB)
Efficiency equation: PXB/PZA

» Efficiency of a Single-Phase, Two-Wire Input Motor
Given
Input: Power of element 1 (P1) and
Output: Motor output (Pm)
Efficiency equation: Pm/P1

» Efficiency of a Three-Phase, Three-Wire Input Motor
Given
Input: ~ power of elements 1 and 2 (PXA) and
Output: Motor output (Pm)
Efficiency equation: Pm/PZA

Note

To correctly compute the efficiency, set the power factor of all elements so that all power units
used in the computation are the same. For example, the efficiency over elements or wiring
units with mixed power units of W (watt) and J (joule) cannot be computed correctly.

* Limitations on the Efficiency Computation by Measurement Modes
Efficiency cannot be computed in wide bandwidth harmonic measurement, IEC
harmonics measurement, voltage fluctuation and flicker measurement, and cycle-by-
cycle measurement modes.
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5.8

Procedure

ELEMENT

OO
®®

VOLTAGE RANGE

£ H i

NUPUT INFO,~ /

MEASURING
@)=~ )~@em{ MODE | | AUTO

| @

CURRENT RANGE

MEASURING

SENSOR RATIO

a
™

© (a)

DISPLAY

[TEM & ELEMENT

ORENOTE

INUMERICI I WAVE I

[unie ] [same]

UPDATE
[VRRatE] | how |

| LOCAL |

CAL

I ITEM I I FORM I

I USER I IELEMENTI

I INTEG I

LOWER ITEM LOWER FORM

USERSET O ALL

1.  Press WIRING to display the Wiring menu.
2. Press the Compensation soft key to display the Compensation dialog box.

» Selecting the Wiring Compensation
3.  Press the cursor keys to select the wiring compensation of the desired element
from element 1 to 4.

4. Press SET. A wiring compensation selection box appears.
5.  Press the cursor keys to select a value between OFF and I-U.

Wiring

SHIFT

Compensation,

Element

Wiring

Efficiency

Compensation

[ 110 211

Cp2w 1 [z 1 [ 2w 1 [ 1P2w ) [

310 41

Wiring
Setting

% Formula

OFF.

Compensation

Independent
PFF

ON

0

4 Measure

Setting the Wiring, Efficiency, and Two-
Wattmeter Method Compensations

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.
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5.8 Setting the Wiring, Efficiency, and Two-Wattmeter Method Compensations

¢ Turning ON/OFF the Efficiency Compensation
3.  Press the cursor keys to select Efficiency Compensation.
4.  Press SET to select ON or OFF.

* Turning ON/OFF the Compensation for Two-Wattmeter Method
This appears only when the wiring system is set to 3P3W (3V3A).
3. Press the cursor keys to select 3P3W(3V3A):ZA Compensation.
4.  Press SET to select ON or OFF.

Wiring
Compensation,
Wiring
Element [ 1210 2110 31101 41 Setting
[ 3P3W(3V3A):Z A 1 [1wewm ] [
% Formula
Wiring
Compensation [OFF_] [oFF_] [oFF 1 [oFF_]
Compensation
Efficiency
Compensation
Independent
3P3W(3v3A):ZA PFF ON
Compensation [OFF_N[ ]
U
4 Measure

Explanation

¢ Wiring Compensation
Compensates for the loss caused by the wiring of each element. For details, see
appendix 8. Set the compensation according to the setting specified for “Effects due to
the Amplitude of the Measured Voltage and Current” in section 3.7.
 If wiring for “When the Measurement Current Is Relatively Small” is used: U-I
 If wiring for “When the Measurement Current Is Relatively Large” is used: I-U

* When Set to U-l
The measured voltage is determined by subtracting “the voltage applied to the current
terminal” from the voltage value of each element. The voltage applied to the current
terminal is derived by the equation: the measured current x the input resistance of the
current terminal.

* When Set to I-U
The measured current is determined by subtracting “the current that flows through
the voltage terminal” from the current value of each element. The current that flows
through the voltage terminal is derived by the equation: the measured voltage/the
input resistance of the voltage terminal.

* When Set to OFF
Neither of the above compensation is performed.

IM WT3001E-01EN 5-23
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5.8 Setting the Wiring, Efficiency, and Two-Wattmeter Method Compensations

e Efficiency Compensation
The power measurement on the secondary side of a power transformer such as an
inverter includes loss caused by the measurement instrument. This loss appears
as error in the efficiency computation. This function compensates for this loss. For
details, see appendix 8.

e Compensation for the Two-Wattmeter Method
In the two-power wattmeter method, an error results when current flows through the
neutral line. This function computes the current the flows through the neutral line for
measurements using the two-wattmeter method with a three-phase, three wire (3V3A)
system and adds the compensation value to the measured power. For details, see
appendix 8.

Note

If the current input is an external current sensor input (EXT) and the wiring compensation
is U-l wiring, wiring compensation is not performed. This is because the instrumental loss
of the current measurement is unknown.

If the current input is an external current sensor input (EXT), efficiency compensation is not
performed. This is because the instrumental loss of the current measurement is unknown.
Efficiency compensation and two-wattmeter method compensation are not performed

in wide bandwidth harmonic measurement and IEC harmonic measurement modes on
models with the advanced computation (/G6) option.

Wiring compensation, efficiency compensation, and two-wattmeter method compensation
are not performed in voltage fluctuation and flicker measurement, and cycle-by-cycle
measurement modes. Settings for these compensation functions are invalid.
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5.9 Setting the Equations for Apparent Power,
Reactive Power, and Corrected Power

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT P
A ioverc] | wave | || [une | [sone] || [UER8TE] | wow | || [ rocar |
Cursor keys

&

CAL

Vv ] ) | (5] B | o) @ @

LOWER ITEM LOWER FORM USER SET O AL

To exit the menu during operation, press ESC located above
lSCALING| |LINEFILTER| Lave |
[FE TREQ the soft keys.
ET A

g N
(MEASURE ) [s0CS0RE] || the procedural explanation below, the phrase “press the

ror” O cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[ Fe ] [mceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

{PrnT | [ misc | [ HELP |
MENU

1. Press MEASURE to display the Measure menu.

» Selecting the Equation for Apparent Power and Reactive Power
2. Press the S, Q Formula soft key to display the S, Q Formula menu.
3. Press one of the soft keys from Type1, Type2, Type3’ to select the equation for
apparent power.
* Displayed only on modls with the advanced computation (/G6) option.

Measure, Measure
"
User Defined User Defined

Function

M's.Q Formula
Type 1

Pc Formula

4 Sampling
Frequency
Auto
" Phase [ Phase
180 Lead-Lag 180 Lead/Lag
Sync Measure Sync Measure
Master| Slave aster Slave
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5.9 Setting the Equations for Apparent Power, Reactive Power, and Corrected Power

e Setting the Equation for Corrected Power

2. Press the Pc Formula soft key to display the Pc Formula dialog box.

w

Selecting the Applicable Standard
Press the cursor keys to select the standard for Pc Formula.

4. Press SET to select either IEC76-1(1976), IEEE C57.12.90-1993 or I[EC76-
1(1993).

Setting the Coefficient

(When the applicable standard of the equation is IEC76-1(1976), IEEE

C57.12.90-1993)
Press the cursor keys to select P1=.
Press SET. A box used to set coefficient P1 appears.
Press the cursor keys to set P1.
Press SET or ESC to close the box.
9.  Press the cursor keys to select P2=.
10. Press SET. A box used to set coefficient P2 appears.

©No o

11. Press the cursor keys to set P2.
12. Press SET or ESC to close the box.

Measure

User Defined
Function

(' S,0 Formula

Type 1

Pc Formula,

Pc _Formula

IEC76-1C1976), IEEE C57.12.90-1993]
IEC76-1(1993)

p1=
pP2= 0.5000

[

Pc Formula

Frequency

Auto

Phase

180 Lead/Lay

Sync Measure

aster Slave

Pc Formula,

Pc Formula, ]

Pc Formula

[IEC76-1(1976), IEEE C57.12.90-199.

__1EC76-1(1993)

i

p1=

p2=

0.5000.

Pc Formula
[IEC76-1(1976), IEEE C57.12.90-1993]
IEC76-1(1993)
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5.9 Setting the Equations for Apparent Power, Reactive Power, and Corrected Power

Explanation

» Selecting the Equations for Apparent Power and Reactive Power
The equations for apparent power and reactive power can be selected from three
types. For details, see section 2.5.

¢ TYPE 1 (Method Used by Normal Mode of Conventional WT Series Power
Meters)
Active power for three-phase, four-wire system PZ=P1+P2+P3
Apparent power for three-phase, four-wire system SX =81+ S2 + S3 (= U1xI1 +
U2xI12 + U3xI13)
Reactive power for three-phase, four-wire system QX =Q1+ Q2+ Q3

e TYPE2
Active power for three-phase, four-wire system PZ=P1+P2+P3
Apparent power for three-phase, four-wire system SZ =S1 + S2 + S3 (= U1xI1 +
U2xI12 + U3xI13)
Reactive power for three-phase, four-wire system QX =4/S%’- P%?

e TYPE 3 (Method Used by Harmonic Mode on the WT1600 and PZ4000)
This computing equation can be selected on models with the advanced
computation (/G6) option. The harmonic measurement must be performed correctly.
For details on harmonic measurement, see chapter 7 in the Expansion Function
User’s Manual, IM WT3001E-51EN.
Active power for three-phase, four-wire system PZ=P1+P2+P3

Apparent power for three-phase, four-wire system S =4/P3*+ QZ?
Reactive power for three-phase, four-wire system QX =Q1+ Q2 + Q3

Note

There are limitations to setting equations for apparent power and reactive power depending
on the measurement mode. For details, see page 2-19.

For example, if you set the equation to TYPE1 in normal measurement mode and switch to
IEC harmonic measurement mode, the equation automatically switches to TYPES3. If you
switch the measurement mode back to normal measurement, the equation automatically
reverts to TYPE1.

* Setting the Equation for Corrected Power
Depending on the applicable standard, when the load that is connected to the
potential transformer is extremely small, the active power of the potential transformer
that is measured needs to be compensated. In such cases, set the compensating
equation and the coefficient. Corrected power (Pc) is a measurement function in the
normal measurement mode.

e Selecting the Applicable Standard
Select the standard from below. For the equations of each applicable standard, see
section 2.5.
» |EC76-1(1976), IEEE C57.12.90-1993
» |EC76-1(1993)

* Setting the Coefficient
Coefficients P1 and P2 can be specified.
Set the coefficients in the range of 0.0001 to 9.9999.

Note

Corrected power is computed only when the voltage mode isSRMS or MEAN.
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5.10 Selecting the Display Format of the Phase
Difference

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT P
. A inoverc] | wave | || [une | [sone] || [UERATE] | wow | |f [ rocar |
Cursor keys

&

CAL
@ Cmem | [ rorm | || | user | [eement] || | wres | @) SHIFT
— . LOWER ITEM LOWER FORM USER SET O AL
Iy y

To exit the menu during operation, press ESC located above
|SCALING| une FILTERI | AVG |
TR TREQ the soft keys.
ET FILTER

HRMSET| (MEASIRE)) [SCSURH | |y the procedural explanation below, the phrase “press the
CURSOR O NuLL ” H
3 cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and
[ Fe | [mcesae] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

[ PRt ] [ misc | [ HELP |
MENU

1.  Press MEASURE to display the Measure menu.

2. Press the Phase soft key to display the Phase menu.

3.  Press either the 180 Lead/Lag or 360 degrees soft key to select the display
format of the phase difference.

Measure, Measure
|l d
User Defined User Defined
Function Function
4 S.Q Formula [ $.,Q Formula
Type 1 Type 1
] u
Pc Formula Pc Formula
4 Sampling M Sampling
Frequency » Frequency
Auto Auto
— hase,
Phase
180 Lead/Lag
180 Lead’Lay

360 degrees
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5.10 Selecting the Display Format of the Phase Difference

Explanation

The phase difference @ between the voltage and current indicates the position of the
current phase with respect to the voltage of each element. You can select the display
mode from below.
* 180 Lead/Lag
If the current phase is in the counterclockwise direction with respect to voltage, the
current is leading (D) the voltage. If the current phase is in the clockwise direction with
respect to the voltage, the current is lagging (G) the voltage. The phase difference is
expressed by an angle between 0 to 180°.
» 360 Degrees
The phase difference is expressed using an angle between 0 and 360° in the
clockwise direction.

Note

» If the measured value of the voltage or current input is zero, [Error] is displayed.

* When both the voltage and current are sinusoids and the ratio of the voltage and current
inputs do not differ greatly with respect to the measurement range, the phase difference ¢ of
lead and lag are detected and displayed correctly.

» If the computation result of power factor A exceeds “1,” ¢ is displayed as follows:

» If the power factor A is greater than 1 and less than equal to 2, ¢ displays zero.
» If the power factor A is greater than 2, ¢ displays and error.

+ The phase difference, U and ¢l, of harmonic order 1 to 100 of the voltage and current on the
harmonic measurement option is always displayed using an angle between 0 and 180° (no
sign for lead and negative sign for lag).

IM WT3001E-01EN
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5.11

Integration

The integration function has the following five modes.

Integration Mode

Start

Stop

Repetitive
Operation

Reference

Manual integration mode
This instrument’s keys are used to
start/stop the integration

Key
operation

Key
operation

Section 5.12

Normal integration mode
This instrument’s key is used to
start the integration. When a
specified timer value elapses, the
integration is stopped.

Key
operation

Stopped by
a timer

Section 5.13

Repetitive integration mode
This instrument’s key is used to
start the integration. When a
specified timer value elapses, the
integration value is reset and
restarted. The above operation is
repeated until STOP is pressed.

Key
operation

Key
operation

Repeated by
a timer

Section 5.13

Real-time normal integration mode
Integration start and stop are
specified by date/time.

Date/time

Date/time

Section 5.14

Real-time repetitive integration mode
Integration start and stop are
specified by date/time. When a
specified timer value elapses, the
integration value is reset and
restarted.

Date/time

Date/time

Repeated by
a timer

Section 5.14

Integration

value

Integration

time

For details on each integration mode, see section 2.6.

» Starting, Stopping, and Resetting the Integration
» The integration can be started, stopped, or reset from the front panel keys or
through communication commands.

» The following figure shows the relationship between the integration operation and
start, stop, and reset. Pressing RESET after the integration has stopped resets the
integration value and the integration time.

Abort

Abort Restart

Start

START STOP START STOP

Reset

—
—>

RESET

Restart

*

START

<— Time specified for the timer —>

Auto stop Reset

RESET
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5.11 Integration

¢ Limitations on the Start, Stop, and Reset of Integration by Measurement Modes
Integration cannot be started, stopped, or reset in measurement modes* other than
normal measurement mode.
* Wide bandwidth harmonics measurement, IEC harmonic measurement, waveform
computation, FFT, voltage fluctuation and flicker measurement, and cycle-by-cycle

measurement modes are available.

* Display Related to Integration

Normal Mode Uover:m m m m gpd:m |1 £1000¥Tms _YowoGAWA 4 Integ. Reset
lover:m m m m Trg:m |nteg:Reset "
! ! Displays Reset when the
PAGE| . .
Urms1 o] !ntegrated value is reset and
0 . 1 0778 KV 1 — integration can be started
Integ: Start
lrms1 —_— Displays Start and the elapsed
Stop time of integration when
1 . 6532 A integration is in progress
P1 Reset Integ: Stop
Displays Stop and the elapsed
0 . 1 650 kW I time of integration when
integration is aborted, canceled, or
A 092619 =1 tnteg sor done
. Integ: Ready
Displays Ready when ready in
real-time integration mode
Update 1
Note

In addition to Reset, Start, Stop, and Ready as displays for indicating the integration status,

the displays shown in the following table are available.

» TimeUp: When integration continues up to the time specified by the integration timer, it
automatically stops. The integration status in this condition is considered TimeUp
status.

» Error:  This instrument stores and holds the integration result even when a power failure
occurs while integration is in progress. When the power recovers, the integration
result calculated up to the point when the power failure occurred is displayed
with the integration operation stopped. The integration status in this condition is
considered Error status.

Displayed when the integration time is set to a value other than 0 Displayed when ready
B & ch i
change Ttems PAGE _ Element1 _l
U rmS1 |« |u1 100vrms Element1
07.824 , i f i
Element2
2 u2  100vrms | Element2
2 500 u2 100V,
§ : e 12 5l]l]mn:::J
Imn1 Element3
mA ‘_‘ u3 1I][lvrms—| Element3
" 3 500 3 100 ]
5 I manean LIICi SUUIIXI::::
Elementd
P1 § u4 1I]l]\Irms—| Element4
51.9010,, 7= i
Motor
§ Spd 20V Motor
9 Tr 20v Spd 20V

0:00:13 Start Time i
T e F et |ntegrati°n 200412701 Integratl_on s?art
:10:00 00:00:00 reservation time

> 46.5455 . F?,::ﬂﬂf of mtegration ey

timer
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5.11 Integration

¢ Holding, Starting, and Stopping the Integration
When the display is held, the display of the integration result and communication
output are held. The integration operation continues regardless of whether the hold
function is ON or OFF. The relationship between the hold function and the start and
stop operations is as follows:

 If the integration is started while the display is held, the display and communication
output do not change. When the hold function is released (OFF) or a single
measurement (by pressing SINGLE) is made, the integration result at that point is
displayed or output via communications.

ON
HOLD
OFF

Display value - - — -
(Dotted line is the integration value.)

Integration time

' ¥
START STOP RESET

+ If the integration is stopped while the display is held, the display and communication
output values do not change from the held values. When the hold function is
released (OFF) or a single measurement (by pressing SINGLE) is made, the
integration result at the point when integration is stopped is displayed or output via
communications.

ON
HOLD

SINGLE

(Single measurement) |°N |ON |ON

Display value _ - -~
(Dotted line is the integration value.)

Integration time

!
START STOP RESET

» Sample Rate and Valid Frequency Range for Integration
The sample rate is approximately 200 kHz. The voltage/current signal frequencies that
are valid for the integration are as follows:

Integrated Item Valid Frequency Range for Integration
Active power DC to 100 kHz
Current When integrating Irms  DC, lower limit of frequency determined by the data

update Interval to 100 kHz

When integrating Imn  DC, lower limit of frequency determined by the data
update Interval to 100 kHz

When integrating Idc DC to 100 kHz

When integrating Irmn  DC, lower limit of frequency determined by the data
update Interval to 100 kHz
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5.11 Integration

Display Resolution

The maximum display resolution of the integration value is 999999. When the
integrated value reaches 1000000 counts, the decimal point shifts automatically. For
example, if 0.001 mWh is added to 999.999 mWh, the display shows 1.00000 Wh.

Display When Integration Overflow Occurs

If either of the conditions below is met, the integration is stopped, and the integration

time and integration value are held.

» The integration time reaches the maximum integration time (10000 hours).

» The integration value of WP, q, WS, or WQ reaches the maximum or minimum
integration value given below.

Maximum/Minimum Displayed Integration Value
Active power (WP): +999999 MWh

Current (q): +999999 MAh

Apparent power (WS): +999999 MVAh

Reactive power (WQ): +999999 Mvarh

Integration When MAX Hold Function Is Enabled

The integration value is determined and displayed by summing the value that is
measured at every data update interval, irrespective of the MAX hold function (section
5.5).

Integration When the Measured Value Exceeds the Measurement Limit

If the instantaneous voltage or current of the sampled data exceeds 300% of the
measurement range when the crest factor is set to 3, the value is considered to be
the value corresponding to 300% for the purpose of integration. If the instantaneous
voltage or current of the sampled data exceeds 600% of the measurement range
when the crest factor is set to 6, the value is considered to be the value corresponding
to 600% for the purpose of integration.

Integration When Current Input Is Small
Integration is performed assuming a current of zero when the current input with
respect to the measurement range is as indicated below.
* When the crest factor is set to 3

When Irms is less than or equal to 0.3% or Imn or Irmn is less than or equal to 2%
* When the crest factor is set to 6

When Irms is less than or equal to 0.6% or Imn or Irmn is less than or equal to 4%

Using an External Signal to Control Integration (Option)

On models with the 20-channel D/A output option, you can use the remote control
feature to use an external signal to start, stop, and reset integration. For details about
the remote control feature, see section 3.4 in the Extension Function User’s Manual,
IM WT3001E-51EN.

Backup during Power Failures

» If a power failure occurs when integration is in progress, the integration result is
held. When the power recovers, the integration result calculated up to the point
when the power failure occurred is displayed with the integration operation stopped.

+ If the integration is reset after the power recovers, integration can be started once
again.
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5.11 Integration

Limitation on Modifying the Settings during Integration
When the integration is in progress, settings of some functions cannot be changed as

shown below.

Integration Operation Condition

Integration Reset Integrating Integration Suspended

(START indicator) OFF ON OFF

(STOP indicator) OFF OFF ON
Function
Wiring system Yes No No
Measurement range Yes No No
Scaling Yes No No
Filter Yes No No
Averaging Yes No No
Synchronization source Yes No No
Hold Yes Yes Yes
Single measurement Yes Yes Yes
Data update interval Yes No No
Display mode Yes Yes Yes
Integration mode Yes No No

(Displayable) (Displayable)
Integration timer Yes No No
(Displayable) (Displayable)

Integration start Yes No Yes
Integration stop No Yes No
Integration reset Yes No Yes
Store (excludes integration Yes Yes Yes
synchronization mode)
Printer Yes No Yes
Zero-level crossing Yes No No
Null Yes No No

Yes: Settings can be modified.

No: Settings cannot be modified.
Starting integration in auto range mode switches the measurement range to fixed range mode.

Limitation on the Waveform Display Function during Integration

The trigger function (see section 6.3) for waveform display does not work while
integration is in progress or is suspended. Therefore, the signal level of the waveform
display at the left end of the screen may not be stable.
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5.12 Setting the Manual Integration

Procedure

NRS;

OREMOTE

INUMERICI I WAVE I

[une ] [sane]

UPDATE
[VRoatE] | o |

| LOCAL |

To exit the menu during
eLevenT VOLTAGE RANGE CURRENT RANGE operation, press ESC
O® located above the soft
OO oy, (A |keys
® @ In the procedural
A explanation below, the
WEASURING WEASURING phrase “press the cursor
(@)~(em)~Coc )~@em-{ MODE | [ AUTO | || @~Gem-Coe )@ MODE| [AUTO| | keys” may be used. This
INPUT INFO. phrase refers to the
procedures for selecting
DISPLAY ITEM & ELEMENT items and entering values

and character strings. For
details on the procedures,
see section 3.14.

b

[ mem | [ rorm | || [ user | [ecement]| (I(] wres

LOWER ITEM LOWER FORM USER SET O AL -

SHIFT

1. Press INTEG to display the Integ menu.
2. Press the Integ Set soft key to display the Integ Set menu.

¢ Selecting the Normal Integration Mode
3.  Press the Mode soft key to display the Mode menu.
4.  Press the Normal soft key to select the integration mode.

l Normal i
e

Integ,

Mode
Normal
| Start | Timer Setting Continuous
Stop R-Normal
Reset » » R-Cont inuous
Auto Cal Auto Cal
prr oN pFF oN
Intey Set
1] [
D/A Output D/A Output
Rated Time Rated Time
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5.12 Setting the Manual Integration

e Setting the Integration Timer
5.  Press the Timer Setting soft key to display the Timer Setting dialog box.
6. Press the cursor keys to select the hour, minute, or second box.
7.  Press SET to display the entry box.
8 Press the cursor keys to set the hour, minute, or second that you selected in
step 6 to 0.
. Press SET or ESC to close the box.
10. Repeat steps 6 to 9 to set the hour, minute, and second to 00000:00:00.

Integ Set
" Mode

Normal

Timer Setting

Timer Setting

[ooooo]-[o0]:[00]

Timer Setting
‘D
‘ ooooo]:Lo| of |0

Auto Cal

PFF ON

U
D& Output
Rated Time

¢ Performing Integration in the Manual Integration Mode
e Starting the Integration
11.  Press INTEG to display the Integ menu.
12. Press the START soft key. The START indicator to the right of the INTEG key
illuminates, and the integration is started.

¢ Holding the Integration
13. Press HOLD. The HOLD key illuminates, and the numeric data display is held.
Integration continues inside this instrument.

* Releasing the Hold Operation

14. Press HOLD while the values are held. The HOLD key turns OFF, and the
numeric data display is updated. In the hold condition, the display can be
updated by carrying out single measurements (by pressing SINGLE).

e Stopping the Integration

15. Press the STOP soft key. The START indicator turns OFF and the STOP
indicator illuminates. The integration time and integration value are held.
Integration continues if you press START at this point.

* Resetting the Integration

16. Press the RESET soft key. The STOP indicator turns OFF, the integration time
and integration value are reset, and the display of integration measurement
functions such as WP shows [------- ] (no data).
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5.12 Setting the Manual Integration

Explanation

Intes

Start

Stop

Reset

"
Integ Set

For functional details, see section 2.6.
To perform integration, the integration mode and integration time must be set before
starting the operation.

* Selecting the Integration Mode and Setting the Integration Timer
If the integration mode is set to normal integration and the integration timer is set to

00000:00:00, the integration is performed in manual integration mode.

For a description of starting, stopping, and resetting the integration and other items, see
section 5.11.

Note

Integration cannot be started, stopped, or reset in measurement modes other than normal
measurement mode.
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5.13 Setting the Normal Integration and Repetitive

Integration
Procedure
To exit the menu during

eLeuew VOLTAGE RANGE CURRENT RANGE operation, press ESC
O® located above the soft
oo @ (A | kes
In the procedural

[ ® explanation below, the
phrase “press the cursor

INPUT INFO.

MEASURING

MEASURING

0
c
@

B @,

in
D, U ¢

U

DISPLAY

[TEM & ELEMENT

ORENOTE

®

INUMERICI I WAVE I

[unie ] [same]

|”PDATE| | HOLD I |LOCAL|

it

I ITEM I I FORM I

I USER I IELEMENTI (

SHIFT

INTEG

LOWER ITEM LOWER FORM

@

USER SET

O AL N -

1. Press INTEG to display the Integ menu.
2. Press the Integ Set soft key to display the Integ Set menu.

keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.

* Selecting Normal Integration Mode or Repetitive Integration Mode (Continuous)
3.  Press the Mode soft key to display the Mode menu.
4.  Press the Normal or Continuous soft key to select the integration mode.

Integ,

Start

Stop

Reset

Intey Set

Mode
Normal

Timer Setting

Auto Cal

prr N

i
D/A Output
Rated Time

Normal

Continuous

R-Normal

R-Continuous

Auto Cal

pFF ON

[
D/& Output
Rated Time
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5.13 Setting the Normal Integration and Repetitive Integration

Setting the Integration Timer
5.  Press the Timer Setting soft key to display the Timer Setting dialog box.
6. Press the cursor keys to select the hour, minute, or second box.
7.  Press SET to display the entry box.
8 Press the cursor keys to set the hour, minute, or second that you selected in
step 6.
. Press SET or ESC to close the box.
10. Repeat steps 6 to 9 to set the hour, minute, and second.

Integ Set
" Mode

Normal

Timer Setting

Timer Setting

[ooooo]-[o0]:[00]

Timer Setting
‘D
00000 ]:[of| off |

Auto Cal

PFF ON

U
D& Output
Rated Time

Integrating in Normal Integration Mode or Repetitive Integration Mode

» Starting the Integration

11.  Press INTEG to display the Integ menu.

12. Press the START soft key. The START indicator to the right of the INTEG key
illuminates, and the integration is started.

* Holding the Integration
13. Press HOLD. The HOLD key illuminates, and the numeric data display is held.
Integration continues.

* Releasing the Hold Operation

14. Press HOLD while the values are held. The HOLD key turns OFF, and the
numeric data display is updated. In the hold condition, the display can be
updated by carrying out single measurements (by pressing SINGLE).

* Stopping the Integration

15. Press the STOP soft key. The START indicator turns OFF and the STOP
indicator illuminates. The integration time and integration value are held. If
you press STOP before the time specified by the integration timer is reached
and then press START, integration continues up to the time specified by the
integration timer.
If the time specified by the integration timer elapses in the normal integration
mode, the START indicator turns OFF and the STOP indicator illuminates. The
integration time and integration value are held.
If the time specified by the integration timer elapses in the repetitive integration
mode, the integration time and integration value are automatically reset, and the
integration is repeated until STOP is pressed.

* Resetting the Integration
16. Press the RESET soft key. The STOP indicator turns OFF, the integration time
and integration value are reset, and the display shows [------- ] (no data).
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5.13 Setting the Normal Integration and Repetitive Integration

Intes

Start

Stop

Reset

"
Integ Set

Explanation

For functional details, see section 2.6.
To perform integration, the integration mode and integration time must be set before
starting the operation.

» Selecting the Normal Integration Mode or Repetitive Integration Mode
In this mode, the integration time is set in relative time and the integration is performed
over the specified time. This mode consists of the following two types.

* Normal Integration Mode
The integration time is set in relative time. The integration is stopped after the
specified time elapses, when the maximum integration time of 10000 hours is
exceeded, when STOP is pressed, or when the integration value reaches the
maximum or minimum integration display value (see section 5.11). The integration
time and value are held at that point.

¢ Repetitive Integration Mode (Continuous Integration)
The integration time is set in relative time. When the specified time elapses, the
operation is automatically reset and restarted. Integration is repeated until STOP is
pressed. When the integration value reaches the maximum or minimum integration
display value, the integration time and value are held.

» Setting the Integration Timer
* The time in units of hour:minute:second can be set in the following range.
00000:00:00 to 10000:00:00

Note

If the integration timer is set to 00000:00:00 in normal integration mode, the integration is
performed in manual integration mode (see section 2.6 and 5.14).

For a description of starting, stopping, and resetting the integration and other items, see
section 5.11.

Note

Integration cannot be started, stopped, or reset in measurement modes other than normal
measurement mode.
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5.14 Setting the Real-Time Integration and Real-
Time Repetitive Integration

Procedure

To exit the menu during

ELewnT VOLTAGE RANGE CURRENT RANGE operation, press ESC
O located above the soft
OO @ (&) |kere
® In the procedural

AL explanation below, the
WEASURING MEASURING phrase “press the cursor
@)~GEm)~(o)~@a| MODE | | AUTO | || @)~uew)-Cax )~@es~| MODE | (AUTO | | keys” may be used. This
INPUT INFO. phrase refers to the

procedures for selecting

items and entering values
m @ DISPLAY ITEM & ELEMENT Ore0E  and character strings. For
inoveric] | wave | || [une | [sawe] || [UERATE] | wow | || [rocaL | details on the procedures,

Cursor keys see section 3.14.

®
@ [ mem | [ rorm | || [ user | [ecewent] (I(] wres
I 1 LOWER ITEM LOWER FORM USER SET O AL =

1. Press INTEG to display the Integ menu.
2. Press the Integ Set soft key to display the Integ Set menu.

¢ Selecting the Real-Time Normal Integration Mode (R-Normal) and Real-Time
Repetitive Integration Mode (R-Continuous)
3.  Press the Mode soft key to display the Mode menu.
4.  Press either the R-Normal or R-Continuous soft key to select the integration

mode.
—Integ | e Mode,
Mode
Normal
Normal
Start Timer Setting Continuous
Stop R-Normal
Reset » » R-Continuous
Auto Cal
oN pFF - on
Intey Set
1] [
D/A Output D/A Output
Rated Time Rated Time
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5.14 Setting the Real-Time Integration and Real-Time Repetitive Integration

e Setting the Integration Timer
5.  Press the Timer Setting soft key to display the Timer Setting dialog box.
6. Press the cursor keys to select the hour, minute, or second box.
7.  Press SET to display the entry box.
8 Press the cursor keys to set the hour, minute, or second that you selected in
step 6.
. Press SET or ESC to close the box.
10. Repeat steps 6 to 9 to set the hour, minute, and second.

Integ Set
" Mode

R-Normal

Timer Setting

Real Time
Control

Timer Setting

[ooooo]-[o0]:[00]

Timer Setting
‘D
‘ ooooo]:Lo| of |0

Auto Cal

PFF ON

U
D& Output
Rated Time

» Setting the Reservation Time

11. Press the Real Time Control soft key to display the Real Time Control dialog
box.

12. Press the cursor keys to select one of the reservation year, month, date, hour,
minute, and second boxes for specifying when the integration operation will
start.

13. Press SET to display the entry box.

14. Press the cursor keys to set the year, month, date, hour, minute, or second that
you selected in step 12.

15. Press SET or ESC to close the box.

16. Repeat steps 12 to 15 to set the year, month, date, hour, minute, and second.

17. Press the cursor keys to select one of the reservation year, month, date, hour,
minute, and second boxes for specifying when the integration operation will end.

18. Repeat steps 13 to 16 to set the year, month, date, hour, minute, and second.

Integ Set
i« Mode

R-Normal

i«
Timer Setting

[ Real Time Control
Integ Start [2005}[01}[01] [00]:[00]:[00] Real Time &
Integ End [2005}1(01}([01] [o01]:L00]:[00] Control Intey Start 2005 I [01] [oo]:[o0]:[a0]
Integ End o1l [o1]:Lon]-Lo0]
Auto Cal
pFF OoN

D/A Output
Rated Time
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5.14 Setting the Real-Time Integration and Real-Time Repetitive Integration

Integrating in Real-time Normal Integration Mode or Real-time Repetitive

Integration Mode

¢ Starting the Integration

19. Press INTEG to display the Integ menu.

20. Press the START soft key. The START indicator to the right of the INTEG key
illuminates and the instrument enters the ready condition. When the reservation
time for starting the integration is reached, the START indicator changes to
illumination and the integration is started.

* Holding the Integration
21. Press HOLD. The HOLD key illuminates, and the numeric data display is held.
Integration continues.

* Releasing the Hold Operation

22. Press HOLD while the values are held. The HOLD key turns OFF, and the
numeric data display is updated. In the hold condition, the display can be
updated by carrying out single measurements (by pressing SINGLE).

e Stopping the Integration

23. Press the STOP soft key. The START indicator turns OFF and the STOP
indicator illuminates. The integration time and integration value are held. If
you press STOP before the time specified by the integration timer is reached
and then press START, integration continues up to the time specified by the
integration timer.
If the reservation time for stopping the integration is reached in the real-time
normal integration mode, the START indicator turns OFF and the STOP indicator
illuminates. The integration time and integration value are held.
If the time specified by the integration timer elapses in the real-time repetitive
integration mode, the integration time and integration value are automatically
reset, and the integration is repeated until STOP is pressed or when the
reservation time for stopping the integration is reached.

* Resetting the Integration
24. Press the RESET soft key. The STOP indicator turns OFF, the integration time
and integration value are reset, and the display shows [------- ] (no data).
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5.14 Setting the Real-Time Integration and Real-Time Repetitive Integration

Explanation

For functional details, see section 2.6.
To perform integration, the integration mode and integration time must be set before
starting the operation.

* Selecting the Real-time Normal Integration Mode or Real-time Repetitive
Integration Mode

In this mode, integration is performed between the times specified by integration start
and stop. This mode consists of the following two types.

Note

Real-Time Normal Integration Mode

The date, time, and integration timer time of start and stop of the integration
operation is set. The integration is stopped at the specified time, when the
maximum integration time of 10000 hours is exceeded, or when the integration
value reaches the maximum or minimum integration display value (see section 5.11).
The integration time and value are held at that point.

Real-Time Repetitive Integration Mode (Continuous Integration)

The start and stop of the integration operation is set through date and time and

the integration timer time. The integration is repeated at the specified timer setting
during that time. When the time specified by the timer elapses, the operation is
automatically reset and restarted. The integration is stopped at the specified time
or when the integration value reaches the maximum or minimum integration display
value. The integration time and value are held at that point.

Setting the Integration Timer

The time in units of hour:minute:second can be set in the following range.
00000:00:00 to 10000:00:00

If you set the integration timer time to 00000:00:00 in real-time normal integration mode, the
integration starts at the specified start date/time. The integration is stopped at the specified
time, when the maximum integration time of 10000 hours is exceeded, or when the integration
value reaches the maximum or minimum integration display value. The integration time and
value are held at that point.

Note

Setting the Reservation Time

Set the time to start/stop the integration in year:month:day, hour:minute:second. Make
sure the reservation time for stopping the integration is after the reservation time for
starting the integration.

The selectable range of the values is as follows:

Year: 4-digit year
Hour:minute:second: 00:00:00 to 23:59:59

The reservation time allows up to 31 days to be specified for February. In this case, an error
message is displayed at the time of execution of the integration operation (section 5.13).
Reset the reservation time.

Leap years are recognized at the time of execution of the integration operation.

For a description of starting, stopping, and resetting the integration and other items, see
section 5.11.
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5.15 Turning ON/OFF the Integration Auto
Calibration

Procedure

ELEMENT

OO

VOLTAGE RANGE

OO

ALL

| @

INPUT INFO.

MEASURING

CURRENT RANGE

MEASURING

SENSOR RATIO

ERIS

' (a)

Explanation

Note

DISPLAY

ITEM & ELEMENT

ORENOTE

INUMERICI I WAVE I

[unre ] [sane]

UPDATE
[VReatE] | houw |

| LOCAL |

it

I ITEM I IFORMI

I USER I IELEMENTI

INTEG

LOWER ITEM LOWER FORM

USER SET

O AL S

1. Press INTEG to display the Integ menu.
2. Press the Integ Set soft key to display the Integ Set menu.

SHIFT

Turning ON/OFF the Integration Auto Calibration
3.  Press the Auto Cal soft key to select ON or OFF.

Integ,

Start

Stop

Reset

Intey Set

Integ Set
" Mode

Normal

"
Timer Setting

‘ Auto Cal ’

prH N

i
D/A Output
Rated Time

Turning ON/OFF Integration Auto Calibration
Zero-level compensation is normally performed when the measurement range or line
filter is changed. However, zero-level compensation can be automatically performed

during integration.

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.

* ON: Zero-level compensation is automatically performed every hour while
integration is in progress.
* OFF: Zero-level compensation is not automatically performed while integration is

in progress.

When integration auto calibration is ON and zero-level compensation is in progress, the
power or current value measured immediately before is integrated.
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Chapter 6 Waveform Display

6.1 Waveform Display

Procedure

To exit the menu during
ELEwENT VOLTAGE RANGE CURRENT RANGE operation, press ESC
O® located above the soft
O® ) (A |keys.
In the procedural
AL @ @ explanation below, the
MEASURING MEASURING phrase “press the cursor
@)~ )~@@3-{ MODE | @)~ ~Coc~@ED-{ MODE | keys” may be used. This
INPUT INFO. phrase refers to the
procedures for selecting
items and entering values
@‘ m @ DlSPLAY’__\ ITEM & ELEMENT Oreoe  gnd character strings. For
Inumeric] (| wave ) [vie | [some| || [E38TE| | How | || | rocar | details on the procedures,
Cursor keys ~— see section 3.14.

v

SRS

CAL
@ mem | [ rorm | || [ user | [eement] ||| wres | @) SHIFT
‘ LOWER ITEM LOWER FORM USER SET O AL
'y y

* Displaying the Waveform on the Entire Screen
1. Press WAVE to display the waveform screen.
If wide bandwidth harmonic measurement mode is enabled on models with
the advanced computation (/G6) option, switch to normal measurement
mode. For the procedure, see section 3.16.

* Displaying the Waveform by Dividing the Display into Halves (Split Display)
2. Press OTHERS to display the Others menu.
3. Press any of the soft keys from Numeric+Wave, Wave+Bar,” Wave+Trend, and
Wave+FFT" to select the display mode.
* Displayed only to products with the advanced computation (/G6) option.

Others, Others,
Bar Wave Math
+ Bar
Trend Wave Numeric
+ Trend + Math
Bar FFT
+ Trend
Numeric 1EC Numeric
+ Wave Harmonics + FFT
—_— e
Numeric Wave
+ Bar + FFT
fumette || Press the Next1/3 Press the Next2/3
soft key soft key
Next Next Next
173 » 273 » 373
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6.1 Waveform Display

Explanation

For functional details, see section 2.7.
A display example is shown below. For the procedure to change the displayed items and
contents of waveforms, see sections 6.2 to 6.8.

Normal Mode(Trg) Uover:m m m m Spdim U1 : 100vVrms YOKOGAWA 4
lover:m = = = Trg:= |nteg:Reset [_wave Form

Distinction of voltage or current, & oy R Format
the element, and the upper limit single

of the displayed waveform : B Tmeraiv |

Trigger Ievel\
Groundlevel///////;"”""'“

Distinction of voltage or current, : q
the element, and the lower limit ——u <oy Yave Mapping

0000 < 1002 kpp> 3> 50.000rc.

of the displayed waveform |

Sms

]
Trigger

0
. Display
Settings

Time at the right end of the screen

Time at the left end of the screen .
(time span of the screen)

(fixed to 0 s)
* Number of data points displayed in the range
from the left to the right end of the screen
* When "P-P" is displayed, waveform is displayed
using P-P compression (see section 2.7)
* Selecting the Display Mode
Select the waveform display format from the following:
* Displaying the Waveform on the Entire Screen
Press the WAVE key to display the waveform on the entire screen.
* Displaying the Waveform by Dividing the Display into Halves (Split Display)
* NumerictWave
The numeric data and waveform are displayed separately in the top and bottom
windows. For details on how to set the numeric data display, see section 3.15
and chapter 5.
* Wave+Bar
The waveform and bar graph are displayed separately in the top and bottom
windows. For details on how to set the bar graph display, see the Expansion
Function User’s Manual, IM WT3001E-51EN.
* Wave+Trend
The waveform and trend are displayed separately in the top and bottom
windows. For details on how to set the trend, see chapter 7.
In addition, the measurement period of the numeric data and that of the waveform
data may not be synchronized.

Measurement Mode during Waveform Display

When waveforms are displayed, the measurement mode indication at the upper left
corner of the screen is set to Normal Mode (Trg). This mode in normal measurement
mode (normal mode) allows a measurement to be made after a trigger (see section 6.3)
is detected for each update interval.

Note

» If the trigger is not set correctly, the start position (the signal level at the left end of the
screen) of the waveform display may be unstable, or waveforms may not be displayed.

» While integration is in progress or is suspended, the measurement mode indication at the upper
left comer of the screen is set to Normal Mode even when waveforms are displayed. In this mode,
the sampled data is automatically updated for each interval. In this case, the trigger function
for waveform display does not work. Therefore, the start position of the waveform display
(the signal level at the left end of the screen) may not be stable. In addition, the measurement
period of the numeric data and that of the waveform data may not be synchronized.
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6.2

O®
®®

VOLTAGE RANGE CURRENT RANGE
®
MEASURING MEASURING
(@D~Gem-Coe~Gem-{ MODE | (@)Gem-Coe~@em-{ MODE |

SENSOR RATIO

ERIS

A ®
Cursor keys

R
GRUNG)

DISPLAY ITEM & ELEMENT

OREMOTE

Ivoveree] [ wave | || [unie | [soae |

UPDATE
[VRoatE] | o |

| LOCAL |

SINGLE

CAL

[ mem | Y rorm | || [ user | [ecement

I INTEG |

LOWER ITEM LOWER FORM USER SET O AL

SHIFT

1. Press ITEM to display the Wave Items menu.
If the waveform display is at the lower section of the screen on the split display, press
SHIFT+ITEM (LOWER ITEM).

2. Press the Wave Display soft key to display the Wave Display dialog box.

Wave Displa
Wave Display
@ all od (2 &ll OFF
u " ——
v Zoom &
= uz 12 Position
(8 ua 13
= u4 14
® spesd Torque
"
Frequency
Meas. |tem

Selecting the Waveform to Be Displayed

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.
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6.2 Selecting the Waveform to Be Displayed

e Turning ON/OFF the Display the Input Signal Waveforms Collectively
* Displaying the Waveforms Collectively
3.  Press the cursor keys to select All ON.
4.  Press SET. All the buttons to the left of the input signal are highlighted, and all
the waveforms are displayed.

¢ Hiding the Waveforms Collectively

3.  Press the cursor keys to select All OFF.

4.  Press SET. The highlighting of all the buttons to the left of the signal is cleared,
and the waveforms are no longer displayed.

e Turning ON/OFF the Input Signal Waveforms One at a Time
3. Press the cursor keys to select the input signal you wish to set.
4.  Press SET. The button to the left of the selected input signal is highlighted, and
the corresponding waveform is displayed. If the highlighting of the button is
cleared, the waveform of that input signal is no longer displayed.

Explanation

Only the input signals corresponding to the installed elements are displayed. The
waveform display can be turned ON/OFF for those input signals. For models with the
motor evaluation function (option), the waveform display for Speed and Torque input
signals can be turned ON/OFF through this procedure.
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6.3 Setting the Time Axis

Procedure

ELEMENT

O®

To exit the menu during
operation, press ESC
located above the soft

VOLTAGE RANGE CURRENT RANGE

SENSOR RATIO

610!

ALL

@
™

keys.

In the procedural
explanation below, the

INPUT INFO.

MEASURING phrase “press the cursor

ERIS

keys" may be used. This

phrase refers to the

procedures for selecting
items and entering values

m @ DISPLAY ITEM & ELEMENT Oreoe  gnd character strings. For
inoverc] | wave | || [ e | [sawe] || [UERATE] | wow | || [rocaL | details on the procedures,

or keys
SR

see section 3.14.

CAL

[ user | [ecewent| || [ wres | @w

USER SET O AL

1.  Press FORM to display the Wave Form menu.

If the waveform display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

2. Press the cursor keys to set the time axis. When the display of scale values is
turned ON (see section 6.8), the times at the left end (fixed to 0 s) and the right
end of the screen are displayed in the lower left corner and lower right corner of
the screen, respectively.

Wave Form,
Format

Single

d Timesdiv
Sms

Trigger

[
Display
Settings

[«
Wave Mapping

IM WT3001E-01EN
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6.3 Setting the Time Axis

Explanation

For functional details, see section 2.7.

Set the time axis in terms of Time/div (time per grid).

The time axis can be setin 1, 2, or 5 steps in the range up to the point in which the time
corresponding to one screen is equal to the data update interval. For example, changing
the time per division in the order 0.5 ms, 1 ms, 2 ms, 5 ms, 10 ms, 20 ms, and 50 ms
when the data update interval is 500 ms changes the time corresponding to one screen
in the order 5 ms, 10 ms, 20 ms, 50 ms, 100 ms, 200 ms, and 500 ms.

YOKOGAWA 4
[—wave Form
M Format

Single
E Timesdiv

Sms

—— Time/div setting

* Number of data points displayed [
in the range from the left to
the right end of the screen © pisotay

¢ When "P-P" is displayed, waveform Settings
is displayed using P-P compression
(see section 2.7)

Trigger

T Wave Mapping
0,000 < 1002 e 3> S0.0000e

Time at the left end of the screen Time at the right end of the screen
(fixed to 0 s) (time span of the screen)

6-6
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6.4 Setting the Trigger

Procedure

ELEMENT

O®
®®

ALL

INPUT INFO.

VOLTAGE RANGE

MEASURING

@
2

CURRENT RANGE

MEASURING

SENSOR RATIO

ERIS

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

[une ] [sane]

UPDATE
[VRoatE] | o |

| LOCAL |

SINGLE

CAL

I USER I IELEMENTl

I INTEG |

LOWER ITEM

USER SET O AL

SHIFT

1.  Press FORM to display the Wave Form menu.
If the waveform display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

2. Press the Trigger soft key to display the Trigger menu.

Wave Form
Format

Single

‘

Display
Settings

]
Wave Mapping

Wave Form
Format

Single

= Timesdiv

Sms
Trigger

U Mode
Auto

M Source

u1

Slope
F  ft

Level

0. %
Wave Mapping

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.
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6.4 Setting the Trigger

e Selecting the Trigger Mode
3.  Press the Mode soft key to display the Mode menu.
4.  Press any of the keys from Auto to OFF to select the trigger mode.

Wave Form Wave Form
Format M Format
Single Single
Time div & Timesdiv
; T
ode,
Auto
» Normal
u1
Slope
OFF
H ® ft
Level [l \
0. % 0.0%
Wave Mapping Wave Mapping

» Selecting the Trigger Source
3.  Press the Source soft key. A trigger source selection box appears.
4. Press the cursor keys to select any of the elements/wiring units starting with U1.
5.  Press SET to confirm the new trigger source.

Wave Form

N Format

Single

= Timesdiv

Sms
Trigger
Mode
Buto  Normal
Set Source
K] " ut
uz 12
u3 13 F + ft
ud 14 Level
Ext Clk F 0. =

" Wave Mapping

» Selecting the Trigger Slope
3.  Press the Slope soft key to select £, ¥ orft.

» Setting the Trigger Level
3.  Press the cursor keys to set the trigger level.

Wave Form Wave Form
Format M Format
Single Single

Timesdiv [ Timesdiv
Sms Sms

| Trigger Trigger |

g
Mode Mode

Normal

Source

Normal

M Source

 —

R

u1 u1

Slope Slope
FH  ft Fl ¥ fi
— Tovel
v
Wave Mapping Wave Mapping
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6.4 Setting the Trigger

Explanation

For functional details, see section 2.7.

A trigger is a cue used to display the waveform on the screen. The trigger is activated
when the specified trigger condition is met. At this point, the waveform is ready to be
displayed on the screen.

» Selecting the Trigger Mode.
Trigger mode specifies the conditions for updating the screen display. You can select
the measurement range from the following:
+ Auto

Enables auto mode.

 If a trigger occurs within the timeout time (approx. 100 ms), the display is
updated using that trigger.

» If a trigger does not occur within the timeout time, the display is automatically
updated when the timeout time elapses.

* When the trigger signal period is greater than or equal to 100 ms, the two
conditions above are met alternately and the display is updated. In this happens,
use normal mode.

* Normal

Enables normal mode.

» The display is updated when the trigger occurs.

» The display is not updated if the trigger does not occur.

 OFF

The trigger feature does not function. The display is updated at the data update

interval.

The following limitations apply for screens that include a waveform display.

» The trigger does not function. Therefore, the signal level of the waveform display
at the left end of the screen may not be stable.

» The shortest possible waveform data update interval is 1 s. If you select an
update interval shorter than 1 s, the numeric data and waveform data will contain
measured values for different measurement periods.

» With single measurement in the hold condition, waveform data is not updated.

» Selecting the Trigger Source
Select the target to which the trigger condition is applied (trigger source) from below.
The selectable items vary depending on the installed elements.
U1, 11, U2, 12, U3, I3, U4, |14, and Ext Clk (external clock)’
* If the trigger source is set to Ext Clk, apply a signal according to the following
specifications. If the trigger source is set to Ext Clk, the trigger level settings are void.

e When Setting the Trigger Source to Ext Clk
Apply a trigger signal to the external clock input connector (EXT CLK) on the rear
panel according to the following specifications.

EXT. CLK

IM WT3001E-01EN 6-9
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6.4 Setting the Trigger

Item Specifications

Connector type BNC connector

Input level TTL

Minimum pulse width 1us

Trigger delay time Within (1 ys + 1 sample interval)
CAUTION

Applying a voltage outside the range of 0 to 5 V to the external clock input
connector (EXT CLK) can damage the instrument.

French

ATTENTION

L’application d’'une tension comprise en dehors de la plage 0 a 5V sur le connecteur
d’entrée d’horloge externe (EXT CLK) risque de provoquer un endommagement de
l'instrument.

* Input Circuit for the External Trigger Signal and Time Chart

+5V

EXT CLK 00 o

External trigger
signal

External trigger Minimum pulse width
(whensetto 1) <~—>

I I
| |
Trigger delay time

Internal trigger |

» Selecting the Trigger Slope

The up and down movement of a signal level is called a slope. When the slope is used

as one of the trigger conditions, it is called a trigger slope. You can select the trigger

slope from the following:

» £: The trigger occurs when the trigger source signal rises above the trigger level
from a lower level.

* 3: The trigger occurs when the trigger source signal falls below the trigger level
from a higher level.

* £3%: Trigger occurs on both the rising and falling cases.

IM WT3001E-01EN



6.4 Setting the Trigger

Note

Setting the Trigger Level

Trigger level refers to the level through which the trigger slope passes. When the
slope of the trigger source passes through the specified trigger level on a rising or
falling edge, a trigger occurs.

The level can be set in the range of 0.0 to £100.0%.

Half of the total vertical span of the waveform display screen is considered to be
100%. With the vertical center of the screen taken to be the input zero line, the
upper and lower limits of the waveform display screen are 100% and —100%,
respectively. If the crest factor is set to 3, the upper and lower limits of the
waveform display screen correspond to three times the measurement range (if
scaled, the range after scaling) of the voltage/current that is set for each element.
Likewise, if the crest factor is set to 6, the upper and lower limits correspond to six
times the measurement range.

The trigger level setting is void when the trigger source is set to Ext CIk.

* Measurement range: 100 Vrms when the crest factor is 3,

50 Vrms when the crest factor is 6
* Trigger level: 25%

100% (300 Vpk)

7 7 o
Input zero line | Trigger level 25% (75 V)

(Vertical center) \ \

-100% (~300 Vpk)

To prevent erroneous operation caused by noise, the trigger function uses approximately
2% hysteresis if the crest factor is set to 3. For example, if the trigger slope is setto £, a
trigger occurs if the input signal passes through the trigger level on the rising edge after the
input signal level falls approximately 2% below the trigger level. The trigger function uses
approximately 4% hysteresis if the crest factor is set to 6.

The trigger function for waveform display does not work while integration is in progress or is
suspended. Therefore, the start position of the waveform display (the signal level at the left
end of the screen) may not be stable. In addition, the measurement period of the numeric
data and that of the waveform data may not be synchronized.

IM WT3001E-01EN
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6.5
Position

Procedure

ELEMENT

O®
®®

VOLTAGE RANGE

MEASURING

INPUT INFO.

@
ALL ®

CURRENT RANGE

MEASURING

SENSOR RATIO

9

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

[unie ] [sawe]

UPDATE
[vreatE] | wouw |

| LOCAL |

CAL

Zooming Vertically and Moving the Vertical

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.

ForM |
LOWER FORM

[ user | [eeven|
O AL

I INTEG |

SHIFT

LOWER ITEM USER SET
1. Press ITEM to display the Wave Items menu.
If the waveform display is at the lower section of the screen on the split display, press
SHIFT+ITEM (LOWER ITEM).
2.  Pressthe VZoom & Position soft key to display the V Zoom & Pos menu.

* Selecting the Target Element
3. Press the Element soft key to display the Element menu.
Only the installed elements are displayed.
4.  Press one of the soft keys corresponding to the displayed element to select the

target element.
Elemenl
’
’ B )
Position x 1

&) Position

Wave |tems__|
[l
Wave Display

0.00 #

= 01) v Zoom

x 1

[@01) position

0.00 %

"
Frequency
Meas. Item
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6.5 Zooming Vertically and Moving the Vertical Position

Zooming in on the Voltage Waveform

5.
6.

Press the (U) V Zoom soft key.
Press the cursor keys to set the zoom rate.

Moving the Voltage Waveform Position

5.
6.

Press the (U) Position soft key.

If the crest factor is set to 3 or 6, press the cursor keys to set the position
in terms of a percentage with the value equal to measurement range x 3 or
measurement range x 6, respectively, taken to be 100%.

Zooming in on the Current Waveform

5.
6.

Press the (I) V Zoom soft key.
Press the cursor keys to set the zoom rate.

Moving the Current Waveform Position

5.
6.

Press the (I) Position soft key.

If the crest factor is set to 3 or 6, press the cursor keys to set the position
in terms of a percentage with the value equal to measurement range x 3 or
measurement range x 6, respectively, taken to be 100%.

vV Zoom & Pos_]
Element

Element 1

[& W) Position
0.00 =

= (1) ¥ Zoom

IM WT3001E-01EN
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6.5 Zooming Vertically and Moving the Vertical Position

Explanation

» Selecting the Target Element to Be Specified
Only the installed elements are displayed. The Element menu is displayed according
to the element configuration of the product.

* Zoom (Vertical Direction Only)
You can expand or reduce each displayed waveform (voltage/current). You can select
the zoom factor from the following:
0.1,0.2,0.25,0.4,0.5,0.75,0.8, 1, 1.14, 1.25, 1.33, 1.41, 1.5, 1.6, 1.77, 2, 2.28, 2.66,
2.83,3.2,3.54,4,5, 8,10, 12.5, 16, 20, 25, 40, 50, and 100

* Moving the Position (Vertical Direction Only)

The displayed position of the waveform can be moved vertically to the desired position

such as when you wish to view the mutual relationship between the voltage and

current waveforms or when the section of the waveform you wish to view goes out of
the display frame.

» The position can be set in the range from 0.000 to +130.000%.

» When the zoom factor is 1, half of the total vertical span of the waveform display
screen (equal to measurement range x 3 or measurement range x 6 when the crest
factor is set to 3 or 6, respectively) is considered to be 100%. The span between
the vertical center of the screen to the upper limit of the screen is 100%; the span
between the vertical center of the screen to the lower limit of the screen is —100%.

0,
100% /
Move the position
/ A / \\ by 50% \ / \ /
TN Y/
/ / Move the position \\ \\
by =50% " N\ A\

-100%

*  When the zoom factor is not 1, the value equal to the measurement range x 3
(100%) or measurement range x 6 (100%) when the crest factor is set to 3 or 6,
respectively, is not located at the upper and lower limits of the screen as shown
in the following figure. Set the position by paying attention to the zoom factor. The
following figure shows an example when the crest factor is set to 3.

300Vpk I"'|"f"l"|'"I"""I"'l"l"'I 300Vpk I’"I"T"I"1"?'1"f"|"|'"|
dloos) LS Ltk o) LSttt
288 Vo
150 VpK-—pm—— 150 Vpk
: \ \ Move the position : \ \
/ / by —25% / /
| | | [
\ \ \ \
\ \ \ /

\
\[ [/ \[ 1] L 75 vox \[ 1] \
/ / \/ EEREA N IREAE e
-150 Vpk -150vpk_:...:..:..u.:.-i.___vj

T
S T S N SR Range displayed L
! ! v on the screen !

'
-

'
'

il mlitie Bl sl
'

'
-l

il Lo ! -300 Vpk |
(-100%) 77Tt (-100%) ~"7TTTTTTT I

Note

To expand and view a section of the waveform, we recommend the following procedure.

1. Set the zoom factor to 1.

2. Move the vertical position so that the desired section of the waveform is at the center
position (according to the procedure described in this section).

3. Set the vertical zoom factor.
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6.6 Waveform Display on Divided Windows

ELEMENT VOLTAGE RANGE CURRENT RANGE
OO

®O® @
™

To exit the menu during
operation, press ESC
located above the soft
keys.

SENSOR RATIO

In the procedural
explanation below, the

ERIS

MEASURING MEASURING phrase “press the cursor
(@)~(em)=Coc)~@em{ MODE | [ AUTO | || @=Ges-Coe )@= MODE| [AUTO| | keys” may be used. This
INPUT INFO. phrase refers to the

procedures for selecting
items and entering values

m @ DISPLAY ITEM & ELEMENT Orewte  and character strings. For
inoveric] | wave | || [une | [sawe] || [UERATE] | wow | || [rocaL | details on the procedures,

or keys see section 3.14.
SR

CAL

I USER | IELEMENTl I INTEG |

USER SET O AL

1.  Press FORM to display the Wave Form menu.
If the waveform display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

» Selecting the Number of Screen Divisions
2. Press the Format soft key to display the Format menu.
3.  Press any of the keys from Single to Quad to select the number of windows.

Sms

7]
Trigger

i Display »

Settings

1] [
Wave Mapping Wave Mapping
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6.6 Waveform Display on Divided Windows

e Selecting the Waveform Mapping
Press the Wave Mapping soft key to display the Wave Mapping dialog box.
Press SET to set the mode to Auto, Fixed, or User. If you selected User, proceed

4.
5.

© ® N o

to step 6.

Press the cursor keys to select the input signal you wish to set.

Press SET. A box used to set the display position number appears.

Press the cursor keys to select a value between 0 and 3.

Press SET to confirm the new display position.

When Mode is Auto

Wave Form
Ll Format

single
= Time/div

5ms

Wave Mapping.

1
Node

Trigger

M
Display
Settings

When Mode is User

Wave Mapping

Wave Mapping

Mode

u1

uz

u3

ud

auto___Fixed__Diser] ]

Lo
L
[N

speed [_0_]
math1 [1_1

n [
1z [
3
o [3]
Torgque_0_]
Math2 [1_]

vode [Auto__Fixed iser] ]

u1

uz2

u3

ud

speed (0]  Torque[_0_]
Math1 [_1_1  mathz (1]

= /B

CiT e g
13
Cg w [
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6.6 Waveform Display on Divided Windows

Explanation

The screen can be evenly divided and the waveforms can be assigned to the divided
windows.

* Selecting the Number of Divisions
Select the number of divisions of the screen from the choices below.
» Single: No division
e Dual: 2 divisions
* Triad: 3 divisions
* Quad: 4 divisions
The number of displayed points in the vertical direction of one divided window varies
depending on the number of divisions as follows:
Single: 432 points, Dual: 216 points, Triad: 144 points, Quad: 108 points

* Waveform Mapping
+ Auto
The waveforms that are turned ON (see section 6.1) are assigned to the divided
windows in order by element numbers in the order voltage (U), current (1), Speed,”
Torque,”" Math1,2 and Math2."
*1 Applicable only to products with the motor evaluation function (/MTR option).
*2 Applicable only to products with the advanced computation (/G6 option). Math waveforms
are displayed only in waveform computation mode.

» Fixed
The waveforms are assigned in order by element number in the order voltage (U)
and current (1) to the divided windows regardless of whether or not the display is
turned ON. Speed is displayed in the top frame; Torque™ is displayed in the 2nd
frame from the top.
*1 Applicable only to products with the motor evaluation function (/MTR option).

The following figure shows how the waveforms are displayed when all 4 elements
are installed, with the motor evaluation function (option), the number of division is
4 (Quad), display of U1, 11, U2, 12, U3, 13, 14, and Torque is ON, and display of U4
and Speed is OFF.

Auto Fixed
U1, U3 U1, U3
11,13 11, 13, Torque
U2, 14 U2
12, Torque 12, 14
« User

The waveforms can be assigned arbitrarily to the divided windows regardless of
whether or not the display is turned ON. You can select the display position from
0 to 3. The waveforms are assigned in order starting from number 0 from the top
divided window.

User (when the screen is divided into three windows with 11, Speed,
and Torque set to 0, 1, and 3, respectively)

1, Torque 0,3

Speed 1 Displayed in order according

2 to the specified number.

Aejdsig waojonepy n
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6.7 Selecting the Display Interpolation and
Graticule

Procedure

ELEMENT VOLTAGE RANGE CURRENT RANGE

O]O)
O® | @)

To exit the menu during
operation, press ESC
located above the soft
keys.

SENSOR RATIO

In the procedural
AL explanation below, the
WEASURING WEASURING phrase “press the cursor
@_@__@_m AUTO @_@__@_m AUTO | | keys” may be used. This
phrase refers to the
procedures for selecting

i
ERIS

INPUT INFO.

items and entering values
m @ DISPLAY ITEM & ELEMENT Ore0e  and character strings. For
inoveric] | wave | || [une | [sawe| || [VERATE| | wow | || [LocaL | details on the procedures,

see section 3.14.

(2]
s
(74
o
=
x
®
<
(]

O
U

— CAL
@ mem f [Forw | Y [Tuser | [eewewr] | [Twres | @) SHIFT
LOWER ITEM \ LOWER FORM USER SET O AL

1.  Press FORM to display the Wave Form menu.
If the waveform display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

S
@

2.  Press the Display Setting soft key to display the Disp Setting menu.

» Selecting Whether to Interpolate the Display
3. Press the Interpolate soft key to select «*« .- or «*,..

Wave Form__| Wave Form
M Format M Format
Single Single
E Timesdiv & Timesdiv
Sms Sms
1] [«
Trigger Trigger
— e AT
Interpolate
Display » N
Settings s
H O H
Scale value
OFF pn)
q Label
Wave Mapping
prel  on
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6.7 Selecting the Display Interpolation and Graticule

e Changing the Graticule
3. Press the Graticule soft key to select &, [[], or (.

Wave Form

M Format
Single

B Timesdiv |
Sms

[«
Trigger

[Disp Settings|

Interpolate

Explanation

For functional details, see section 2.7.

* Selecting Whether to Interpolate the Display
When there are less than 500 points of sampled data on the time axis, the area
between the display points (rasters) is no longer continuous. This function interpolates
between the points to display the waveforms. You can select the measurement range
from the following:

« " «: No interpolation is performed.
* When the area is not an interpolation area

* When the area is an interpolation area

» <" Linearly interpolates between two points.
* When the area is not an interpolation area
Connects the dots vertically.

|

* When the area is an interpolation area

IM WT3001E-01EN 6-19
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6.7 Selecting the Display Interpolation and Graticule

e Changing the Graticule
Select the grid or cross scale to display on the screen from the choices below.

» [ : Grid display

» [3: No grid or cross scale display

* [ Cross scale display
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6.8 Turning ON/OFF the Scale Value and Waveform
Label

Procedure

To exit the menu during

MEASURING phrase “press the cursor

ALL
MEASURING
@—@——@—m @—@——@—m AUTO | | keys” may be used. This

INPUT INFO. phrase refers to the
procedures for selecting

items and entering values
m @ DISPLAY ITEM & ELEMENT Or0E  gnd character strings. For
ioveric] | wave | || [une | [sawe] || [UERATE] | wow | || [rocau | details on the procedures,

Cursor keys see section 3.14.

G®
p— CAL
@ [(Forw | ) [Tuser | [eeewewr] || [wres | @)
I 1 LOWER ITEM LOWER FORM USER SET O AL

1.  Press FORM to display the Wave Form menu.
If the waveform display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

ELEMENT VOLTAGE RANGE CURRENT RANGE operation, press ESC

oO® TP | located above the soft

6lo a (A [ieys.

In the procedural
® explanation below, the

2. Press the Display Setting soft key to display the Disp Setting menu.

e Turning ON/OFF the Scale Value Display
3.  Press the Scale Value soft key to select ON or OFF.

e Turning ON/OFF the Waveform Label
3.  Press the Label soft key to select ON or OFF.

Wave Form__J Wave Form
4 Format M Format
Single Single
E Timesdiv & Timesdiv
Sms Sms
1] [«
Trigger Trigger
[Disp Settings]

Interpolate

-p

Display
Settings

Graticule

B 0 B

Scale Value
OFF pnl

‘ ’
Wave Mapping
bre]  ow
——
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6.8 Turning ON/OFF the Scale Value and Waveform Label

Explanation

* Turning ON/OFF the Scale Value Display
You can select whether or not to display (ON/OFF) the upper and lower limits of the
vertical axis and the values at the left and right ends of the horizontal axis (time axis,
see section 6.3) of each channel.
+ ON
Displays the scale values.
« OFF
Does not display the scale values.

* Turning ON/OFF the Label Display
You can select whether to display waveform labels (input signal names).
+ ON
Displays the label name.
+ OFF
Does not display the label name.

Upper limit-L[ ot

_L—Waveform label

Lower limit L, %% 5 e

- — Time at the right end of the screen

Time at the left end of the screen
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6.9 Cursor Measurement

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT Oreore
A ioverc] | wave | || [une | [some] || [UERATE] | wow | || [ roca |
Cursor keys

=R

CAL
@ Cmem | [ rorm | || | user | [eeement] || | wres | @) SHIFT
LOWER ITEM LOWER FORM USER SET O AL
ry y

To exit the menu during operation, press ESC located above
(scaun] [uneruter] [ Ave |
WOToR TREQ the soft keys.

atiiliin
m) In the procedural explanation below, the phrase “press the
s O cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[ Fe ] [mceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

[ pRnT | [ misc | [ HELP |
MENU

1.  Press SHIFT+MEASURE(CURSOR) to display the Cursor menu.

e Turning ON/OFF Cursor Measurement
2.  Press the Wave Cursor soft key to select ON or OFF.
If ON is selected, the result of the cursor measurement is displayed.

N
—
Wave Cursor
o

u1

{ WaveC? Trace

1"

| Cursor Path

Max

E Wave C1 +
H2.0ms

(& wave €2 X
I 8. 0ms.
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6.9 Cursor Measurement

e Selecting the Target Waveform for Cursor Measurement
¢ Selecting the Target Waveform for Cursor +

3.

Press the Wave C1 Trace soft key. A box used to select the target waveform
appears.

Press the cursor keys to select any of the elements/wiring units starting with
U1.

Press SET to confirm the new target waveform.

Selecting the Target Waveform for Cursor x

Press the Wave C2 Trace soft key. A box used to select the target waveform
appears.

Press the cursor keys to select any of the elements/wiring units starting with
u1.

Press SET to confirm the new target waveform.

* Selecting the Movement Path of the Cursor

6.
7.

Press the Cursor Path soft key to display the Cursor Path menu.
Press any of the soft keys from Max to Mid to select the movement path.

* Moving the Cursor

8.

Press the Wave C1 +/Wave C2 x soft key to set the cursor target to Wave C1 +,

Wave C2 x, or both Wave C1 + and Wave C2 x.

» If you select Wave C1 +, the position of cursor + can be moved.

» If you select Wave C2 x, the position of cursor x can be moved.

» If you select both Wave C1 + and Wave C2 x, the two cursors can be moved without
changing the spacing between the two. The value of the digit being specified by Wave
C1 + changes.

Press the cursor keys to move the cursor.

Cursor Cursor Cursor Cursor,
ﬂ*ﬁet— Wave Cursor Wave Cursor Wave Cursor Wave Cursor
1| 11 PFF o oN pFF o o
uz 12 WaveC1 Trace M WaveC1 Trace [ WaveC1 Trace [ WaveC1 Trace
u3 13 u1 u1 u
u4 14 WaveC2 Trace { WaveC2 Trace [ WaveC2 Trace [ wWaveCZ Trace
Speed  Torgue " 11 "1
e —— L_Cursor Path
Math1  Math2 Cursor Path M Cursor Path
» Max »
Max Max
. " Wave C1 +
0 2.0ms Min 0 2.0ms
[ Wave €2 X Wave €2 X
- Oms  8.0ms_| 8. 0ms,
Mid
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6.9 Cursor Measurement

Explanation

For functional details, see section 2.6.

Note

ON/OFF

A cursor can be placed on the displayed waveform to measure and display the value
at any point. It can be used to measure the voltage and current of various sections of
the waveform and the data on the horizontal axis (X-axis).

* ON: Performs cursor measurement.

» OFF: Does not perform cursor measurement.

Item under Measurement
Select the target waveform for the cursor measurement from below. The selectable
items vary depending on the installed elements.
U1, 11, U2, 12, U3, I3, U4, 14, Speed,” Torque, ' Math1,"? and Math2"2
*1 Applicable only to products with the motor evaluation function (/MTR option).
*2 Applicable only to products with the advanced computation (/G6 option). Math waveforms
are displayed only in waveform computation mode.

Measured items

* Y+: \Vertical value of cursor + (Y-axis value)

* Yx: \Vertical value of cursor x (Y-axis value)

* AY: The difference between the Y-axis values of cursor + and cursor x

« X+: X-axis value of cursor + from the left end of the screen

« Xx: X-axis value of cursor x from the left end of the screen

* AX: The difference between the X-axis values of cursor + and cursor x

» 1/AX: Reciprocal of the difference between the X-axis values of cursor + and cursor x

Movement Path of the Cursor
Since this instrument P-P compresses the sampled data (see section 2.7), two data
points, maximum and minimum values, are displayed at the same time axis position.
Therefore, you can select the path on which the cursor moves and the data on which
to perform cursor measurements from the following:
* Max
Moves along the maximum values on the time axis and measures the value at each
point.
* Min
Moves along the minimum values on the time axis and measures the value at each
point.
* Mid
Moves along the middle of the maximum and minimum values on the time axis and
measures the value at each point.

Moving the Cursor

» Cursors move on the selected waveform.

» The range of movement of cursors is from the left end to the right end of the screen.
» The movement step of cursors is (the time corresponding to one screen) + 500.

if immeasurable data exists, *** is displayed in the measured value display area.

* AY is measured even if the unit is different. The result has no unit in this case.

+ If the crest factor is set to 3, the allowed range of cursor measurement vertically is +300% of
the range. If the crest factor is set to 6, it is +600% of the range.

IM WT3001E-01EN
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Chapter 7 Trend Display

7.1  Trend Display

Procedure

To exit the menu during

e VOLTAGE RANGE CURRENTRANGE BT | operation, press ESC

located above the soft
@ @) (A |reys.
In the procedural
AL ® ® explanation below, the

WEASURING WEASURING phrase “press the cursor

m—@b——@—m @—@—@—@—m AUTO | | keys” may be used. This

INPUT INFO, phrase refers to the
procedures for selecting

items and entering values
@ m @ DISPLAY ITEM & ELEMENT Orewe  and character strings. For

inuveric] | wave | || | e | [sawe] || [UERATE| | wow | || [rocaL | details on the procedures,

Cursor keys Py see section 3.14.
@ & E=)

CAL

‘ =
@ Lmem | [ rorm | || [ user | [eement] ||| wres | @)
/ ‘ 1 LOWER ITEM LOWER FORM USER SET O AL

ry

v

* Displaying Trends
1. Press OTHERS to display the Others menu.
2. Press any of the soft keys from Trend, Numeric+Trend, Wave+Trend, and
Bar+Trend’ to select the display mode.
* Displayed only on models with the advanced computation (/G6) option.
If wide bandwidth harmonic measurement mode is enabled on models with
the advanced computation (/G6) option, switch to normal measurement
mode. For the procedure, see section 3.16.

Ut

Wave
+ Bar

Trend Wave

+ Trend

7]

Vector

Bar
+ Trend

Numeric
+ Wave

IEC
Harmonics

ai
|

Numeric
+ Bar

Numor o Press the Next 1/3
soft key

» Next
173 2

0

o
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7.1 Trend Display

Explanation

A display example is shown below. The horizontal axis is expressed in terms of time as

shown below.

The trend value in the hold condition (see section 4.11)
is the same as the numeric data when HOLD is pressed.
When hold is released, the trend that was held is displayed.

. YOKOGAWA 4
Displayed trend target, oo e
measurement function, single
upper limit B Trend T/div]|

Displayed trend target,
measurement function, — 1, i e

0:05:00

lower limit

L

30s/div

Clear Trend
Exec

Time at the right end of the screen

Time at the left end of the screen
(fixed to 0 s)

(time span of the screen)

* Number of data points displayed in the range

from the left to the right end of the screen

* When "P-P" is displayed, trend is displayed
using P-P compression
(see sections 2.7 and 2.8)

* Selecting the Display Mode

Select the trend display format from the choices below.

» Displaying the trend on the entire screen

Press the Trend soft key to display the trend on the entire screen.
» Displaying the trend by dividing the display into halves (split display)

¢ Numeric+Trend

The numeric data and trend are displayed separately in the top and bottom
windows. For details on how to set the numeric data display, see section 3.15

and chapter 5.
* Wave+Trend

The waveform and trend are displayed separately in the top and bottom
windows. For details on how to set the waveform display, see section 6.

e Bar+Trend

The bar graph and trend are displayed separately in the top and bottom
windows. For details on how to set the bar graph display, see the Expansion
Function User’s Manual, IM WT3001E-51EN.

Note

Trends are not displayed if wide bandwidth harmonic measurement mode is enabled on

models with the advanced computation (/G6) option.
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7.2

Procedure

g VOLTAGE RANGE CURRENT RANGE
olo a a
™ ™
MEASURING MEASURING
N o
m @ DISPLAY ITEM & ELEMENT P
~—/ A inoverc] | wave | || [une | [sane] || [UERATE] | wow | |f [ rocar |

CAL

FORM I

[ USER I IELEMENTI

I INTEG |

WER ITEM.~

LOWER FORM

USER SET O AL

1.  Press ITEM to display the Trend Items menu.
If the trend display is at the lower section of the screen on the split display, press
SHIFT+ITEM (LOWER ITEM).

2.  Press the Trend Display soft key to display the Trend Display dialog box.

® 711
(O]
®Ts5
W17
@719
@ 11
@ 113
@ 115

(@ All ON (@ all OFF

[CR]
®T4
[CRN]
[CRE]
@ 110
@ 112
@ 114
@ 116

\

Trend |tems

Trend Scale

[
Frequency
Meas. |tem

Selecting the Trend Data to Be Displayed

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.

IM WT3001E-01EN
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7.2 Selecting the Trend Data to Be Displayed

e Turning ON/OFF the Trend Display Collectively
* Displaying the Trends Collectively
3.  Press the cursor keys to select All ON.
4. Press SET. All the buttons to the left of the trend symbols are highlighted, and all
the trend are displayed.

¢ Hiding the Trends Collectively

3.  Press the cursor keys to select All OFF.

4.  Press SET. The highlighting of all the buttons to the left of the trend symbols is
cleared and the trends are no longer displayed.

e Turning ON/OFF the Trend One at a Time
3. Press the cursor keys to select the trend symbol you wish to set.
4.  Press SET. The button to the left of the selected trend symbol is highlighted, and
the corresponding trend is displayed. If the highlighting of the button is cleared,
the trend is no longer displayed.

Explanation

You can turn ON/OFF the trend display from trend 1 (T1) through trend 16 (T16). You
can assign measurement functions for which the trend is to be displayed to trend (T1) to
trend (T16) by selecting the trend display target (see section 7.3).
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7.3 Selecting the Trend Display Target

Procedure

ELewnT VOLTAGE RANGE CURRENTRANGE ~ [Brses
O®

olo oy,
®

To exit the menu during
operation, press ESC
located above the soft
keys.

In the procedural
explanation below, the

ERIS

WEASURING WEASURING phrase “press the cursor
@—@—@—@—m m—@—m—@—m keys” may be used. This
INPUT INFO. phrase refers to the
procedures for selecting
items and entering values
m @ DISPLAY ITEM & ELEMENT Orewte  and character strings. For
inoveric] | wave | || [une | [sawe] || [UERATE] | wow | || [rocaL | details on the procedures,

Cursor keys see section 3.14.

SR

@ U @,

CAL

FORM I I USER | IELEMENTl I INTEG |

WER mq/ LOWER FORM USER SET O AL

1. Press ITEM to display the Trend Items menu.
If the trend display is at the lower section of the screen on the split display, press
SHIFT+ITEM (LOWER ITEM).

2. Press the Trend Items soft key to display the Trend Items menu.

Trend |tems,

Trend Display

«
Trend Items

Trend Scale

"
Frequency
Meas. |tem
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7.3 Selecting the Trend Display Target

e Selecting the Item to Be Set
3.  Press the Trend Object soft key.
4.  Press the cursor keys to select a value between T1 and T16.

» Selecting the Measurement Function
5.  Press the Function soft key. The measurement function selection box appears.
6. Press the cursor keys to select any of the measurement functions starting with U.
7.  Press SET to confirm.

* Selecting the Element/Wiring Unit
8.  Press the Element/Z soft key to display the element/wiring unit selection box.
9.  Press the cursor keys to select any of the elements/wiring units starting with
Element1.
10. Press SET to confirm.

Trend |tems Trend ltems

Elfrend Object [ETrend Object ETrend Ohject
T1 T1

E¥+set Function N Function
u [uv] 1 P s Q A @ u 1
| Element/= U o1 Frequ Freql z Rs Xs [+Set M Element =
Element 1 Rp Xp Uhdf  thdf  Phdf  Uthd  Ithd Element 1 Element 1] L Element 1
@ order | Pthd  Uthf  Ithf  Utif  I1tif  hvf  hef Order Element 2
— » U*peak U-peak I+peak I-peak  Cfu ctl Pe -— » Element 3 —
Time w W+ W q q* q Element 4
ws wo m 72 73 n a1 za
aF2 aF3 dF4 QUi-Uj GUI-UK QUI-1i dUi-1j =B
-

* Selecting the Harmonic Order (Applicable Only on Models with the Advanced
Computation Option)
11.  Press Order soft key.
12. Press the cursor keys to select the order from --- (normal measured value) and
0 to the maximum measured order (see section 7.5 in the Expansion Function
User’s Manual).

Trend |tems,
ETrend Object

T1

@ Function

u

€ Element/=

P Flement 1|
E Order

To check the trend display settings, use the setup parameter list function (see
section 3.16).
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7.3 Selecting the Trend Display Target

Explanation

Set the item to be shown on the trend display. You can set 16 lines of trends, trend 1 (T1)
through trend 16 (T16).

» Selecting the Measurement Function
» The measurement functions that can be selected are the items that are indicated
in “Types of Measurement Functions during Normal Measurement” of section
2.2, “User-Defined Function” and Corrected Power of section 2.5, “Measurement
Functions of Integration,” “Motor Evaluation Function (Option), " “Delta
Computation,”” and “Harmonic Measurement (Option)™"” in section 2.6.
*1 For details, see the Expansion Function User’s Manual, IM WT3001E-51EN.
* Selecting the Element/Wiring Unit
* You can select the element/wiring unit from the choices below. The selectable items
vary depending on the installed elements.
Element1, Element2, Element3, Element4,
A, and 2B
 If there are no elements that are assigned to the selected wiring unit, there is
no numeric data. Thus, the trend is not displayed. For example, if elements
are assigned to XA and no elements are assigned to 2B, then the trend of the
measurement function for B is not displayed.

* Changing the Harmonic Order (Applicable Only on Models with the Advanced
Computation Option)
The measured order can be set to normal measured value (---) or from dc (Oth order)
up to 100th order.

Note

» For the meanings of the measurement function symbols that are displayed, see section 2.2,
“Measurement Functions and Measurement Periods,” 2.5, “Computation,” 2.6, “Integration,”
and appendix 1, “Symbols and Determination of Measurement Functions.”

» For details on the wiring units expressed as A and ZB, see section 4.1, “Selecting the Wiring
System.”

* The trend is not displayed where the measurement function is not selected or where no
numeric data is present.

* The measured order can be set to normal measured value (---) or from dc (Oth order) up to
100th order. However, the numeric data up to the upper limit of the measured order (see the
Expansion Function User’s Manual, IM WT3001E-51EN) that is automatically determined
from the minimum measured order (Min Order) to the PLL source frequency is the data
determined by the harmonic measurement.

» If the trend display target is changed, all past trend displays are cleared, and the trend display
starts from the right end.

* In wide bandwidth harmonic measurement mode on models with the advanced computation
(/G6) option, the total value is displayed in place of the normal measured value (---) for the
order setting. However, the trend of the total value cannot be displayed, because trends
cannot be displayed in wide bandwidth harmonic measurement mode. If the mode is switched
to normal measurement in this condition, the normal measured value (---) is displayed as the
order.
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7.4 Setting the Time Axis

Procedrue

(%ME% VOLTAGE RANGE CURRENT RANGE
®® @
AL ® explanation below, the

WEASURING WEASURING phrase “press the cursor
@—@—@—@—m m—@—m—@—m keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
m @ DISPLAY ITEM & ELEMENT Ormoe  and character strings. For
inoveric] | wave | || [une | [sawe] || [UERATE] | wow | || [rocaL | details on the procedures,

Cursor keys see section 3.14.

CURCY

To exit the menu during
operation, press ESC
located above the soft
keys.

SENSOR RATIO

In the procedural

ERIS

INPUT INFO.

CAL

I USER | IELEMENTl I INTEG |

USER SET O AL

1.  Press FORM to display the Trend Form menu.

If the trend display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

2. Press the cursor keys to set the time axis. When the display of scale values is
turned ON (see section 6.8), the times at the left end (fixed to 0 s) and the right
end of the screen are displayed in the lower left corner and lower right corner of
the screen, respectively.

Trend For
@ Format

Sinﬂle

E Trend T/div

3ssdiv

Clear Trend
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7.4 Setting the Time Axis

Explanation

Set the time axis in terms of T/div (time per grid).

Set the time per division in the range of 3 s to 1 day.

The display update interval of the trend is determined by the data update interval and the
time axis (T/div). For example, if the data update interval and T/div are set to 50 ms and
3 s/div, respectively, the trend display is updated every second. If the data update interval
and T/div are set to 10 s and 3 s/div, respectively, the trend display is updated every 10

s and the trend data is shown as a line graph at 10-s intervals. If T/div is set to 1 day,

the display update interval of the trend is 1728 s regardless of the data update interval
setting.

Note

» If the time axis is changed, the retrieval of trend waveform data restarts. The trend display up
to that point is cleared and the trend starts from the right end.

» One division on the trend display corresponds to 50 rasters. For example, if T/div is set to 1
day, 1 raster is equal to 1728 s (= 1 day/50). In this case, the data update interval of the trend
is 1728 s, and the data is displayed P-P compressed. For a description of rasters and P-P
compression, see section 2.7.

IM WT3001E-01EN
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7.5 Setting the Scale

Procedure

(%M%T) VOLTAGE RANGE CURRENT RANGE
®® @
AL @ explanation below, the

COMPEN “
MEASURING MEASURING phrase “press the cursor

keys" may be used. This

INPUT INFO. phrase refers to the
procedures for selecting
items and entering values

DISPLAY ITEM & ELEMENT Orewte  and character strings. For

inoverc] | wave | || [ e | [sawe] || [UERATE| | wow | || [rocau | details on the procedures,

see section 3.14.

CAL
ITEM

FORM I I USER | IELEMENTl I INTEG |
WER ITEM.-

LOWER FORM USER SET O AL

To exit the menu during
operation, press ESC
located above the soft
keys.

SENSOR RATIO

In the procedural

ERIS

1.  Press ITEM to display the Trend Items menu.
If the trend display is at the lower section of the screen on the split display, press
SHIFT+ITEM (LOWER ITEM).

2. Press the Trend Scale soft key to display the Trend Scale menu.

Trend Display
T1

Scaling
Trend Items
Manual
Kl Upper Scale
Trend Scale
1.000E+0D
Lower Scale
' ~1.000E+0

1
Frequency
Meas. Item
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7.5 Setting the Scale

e Selecting the Target Trend to Be Scaled
3. Press the Trend Object soft key.
4.  Press the cursor keys to select a value between T1 and T16.

* Selecting Auto Scaling or Manual Scaling
5.  Press the Scaling soft key to select Auto or Manual.

* Setting the Upper Limit during Manual Scaling
6. Press the Upper Scale soft key.
7.  Press the cursor keys to set the upper limit.

» Setting the Lower Limit during Manual Scaling
6.  Press the Lower Scale soft key.
7.  Press the cursor keys to set the lower limit.

Trend Scale_]
Trend Object Trend Object

T1 11

Trend Scale_] |
Eltrend Object

T1

Li Scaling
Manual Manual

Upper scale & Upper scale||

Scaling

1.000E+0D 1.000E+0 1.000E+02

Lower Scale Lower Scale & Lower Scale

—1.000€E+0 ' —1.000E+0 —1.000E+02

Explanation

* Setting the Scale

Set the upper and lower limits of the display frame when displaying the trend. You can

select the scaling mode from below.

+ Auto
Set to auto scaling. The upper and lower limits on the screen display are
automatically determined from the maximum and minimum values of the trend
display data.

* Manual
Set to manual scaling. The upper and lower limits can be set arbitrary as necessary.

» Setting the Upper and Lower Limits for Manual Scaling
You can set the limits in the range of —9.999E+30 to 9.999E+30.
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7.6 Displaying Trends on Divided Windows

Procedure

(%M%T) VOLTAGE RANGE CURRENT RANGE
O® @@
AL ® explanation below, the

WEASURING phrase “press the cursor

@D~ ~@E] MODE] @G- )~@E-] MODE | keys may be used. This

INPUT INFO, phrase refers to the
procedures for selecting
items and entering values

m @ DISPLAY ITEM & ELEMENT ORrewe  gnd character strings. For
inoveric] | wave | || [ e | [sawe| || [UERATE| | wow | || [rocaL | details on the procedures,

Cursor keys see section 3.14.

&' ®
i CAL
@ FORM I USER | |ELEMENT| | INTEG |
I v oy o | wmeE O AL

1. Press FORM to display the Trend Form menu.
If the trend display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

2. Press the Format soft key to display the Format menu.

3.  Press any of the keys from Single to Quad to select the number of windows.

To exit the menu during
operation, press ESC
located above the soft
keys.

SENSOR RATIO

In the procedural

ERIS

T

Dual

Format

single

3ssdiv

Clear Trend Triad
Exec

» Ouad
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7.6 Displaying Trends on Divided Windows

Explanation

The trends can be assigned to the divided windows.

Selecting the Number of Screen Divisions

Select the number of divisions of the screen from the choices below. This is the same
as with the waveform display (section 6.6).

» Single: No division

* Dual: 2 divisions

» Triad: 3 divisions

* Quad: 4 divisions

The number of displayed points in the vertical direction of one divided window varies
depending on the number of divisions as follows:

Single: 432 points, Dual: 216 points, Triad: 144 points, Quad: 108 points

Waveform Mapping

The trends that are turned ON (see section 7.2) are assigned in order according to
the trend number (T1 to T16) to the divided windows. This corresponds to the “Auto”
setting for the waveform display.

IM WT3001E-01EN
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7.7 Selecting the Display Interpolation and
Graticule and Turning ON/OFF the Scale Value
and Waveform Label

Procedure

To exit the menu during

goar VOLTAGE RANGE CURRENT RANGE operation, press ESC

located above the soft
O® |® (A |rers

In the procedural
u ® explanation below, the
WEASURING MEASURING phrase “press the cursor
keys” may be used. This
INPUT INFO. phrase refers to the
procedures for selecting
items and entering values
m @ DISPLAY ITEM & ELEMENT Ore0e  and character strings. For
inoverc] | wave | || [une | [sawe| || [VERATE| | wow | || [rocaL | details on the procedures,

see section 3.14.

(2]
c
=
"4
o
=
x
(]
<
(7]

O
U

CAL
@ I TEM r | FORM | ’ I USER I IELEMENTI I INTEG I

LOWER ITEM WR FORM: USERSET O ALL

S
@

1. Press FORM to display the Trend Form menu.
If the trend display is at the lower section of the screen on the split display, press SHIFT
+ FORM (LOWER FORM).

2. Press the Display Setting soft key to display the Disp Setting menu.

» Selecting Whether to Interpolate the Display
3.  Same as the procedure given in “Selecting Whether to Interpolate the Display” in
section 6.7.

e Changing the Graticule
3.  Same as the procedure given in “Changing the Graticule” in section 6.7.

e Turning ON/OFF the Scale Value Display
3.  Same as the procedure given in “Turning ON/OFF the Scale Value Display” in
section 6.8.

e Turning ON/OFF the Waveform Label
3. Same as the procedure given in “Turning ON/OFF the Waveform Label” in
section 6.8.
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7.7 Selecting the Display Interpolation and Graticule and Turning ON/OFF the Scale Value and Waveform Label

Trend For Trend Form
4 Format 4 Format

single single
B Trend 1/div & Trend T/div

3s/div 3s/div

Clear Trend Clear Trend
' Exec Exec N

Kl Interpolate
Display »
Settings

Graticule

B O ®

Scale Value

OFF

Explanation

» Selecting Whether to Interpolate the Display
Same as the explanation given in “Selecting Whether to Interpolate the Display” in
section 6.7.

e Changing the Graticule
Same as the explanation given in “Changing the Graticule” in section 6.7.

* Turning ON/OFF the Scale Value Display

Same as the explanation given in “Turning ON/OFF the Scale Value Display” in
section 6.8.

* Turning ON/OFF the Label Display
Same as the explanation given in “Turning ON/OFF the Label Display” in section 6.8.

Note

The settings in this section are common with the waveform display (see chapter 6). Changing
these settings in the trend display also changes the waveform display settings. For example,
if you turn the scale value display OFF in the trend display, the scale value display in the
waveform display is also turned OFF.
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7.8 Restarting the Trend

Procedure

(%M%T) VOLTAGE RANGE CURRENT RANGE
®® @
AL @ explanation below, the

WEASURING WEASURING phrase “press the cursor
m—@—m—@—m m—@—m—@—m keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values

To exit the menu during
operation, press ESC
located above the soft
keys.

SENSOR RATIO

In the procedural

i
ERIS

INPUT INFO.

m @ DISPLAY ITEM & ELEMENT Oremoe  gnd character strings. For
inoverc] | wave | || [ e | [sawe] || [UERATE| | wow | || [rocau | details on the procedures,
Cursor keys see section 3.14.

@

O

- CAL

‘ @ FORI I USER | IELEMENTl I INTEG |

1 LOWER ITEM OWER FORM. USER SET O AL

5

1.  Press FORM to display the Trend Form menu.
If the trend display is at the lower section of the screen on the split display, press
SHIFT+FORM (LOWER FORM).

2. Press the Clear Trend Exec soft key to restart the trend.

Trend For
€ Format

single
B Trend 1/div

3s/div

f—————\
Clear Trend
Exec

Display
Settings

Explanation

When the trend is restarted, the trend up to that point is cleared.

In addition to pressing the Clear Trend Exec soft key, the following operations cause the
trend to be restarted.

» Changing the trend display target

» Changing the time axis (horizontal axis) setting of the trend.
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7.9 Cursor Measurement

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT Oreore
A ioverc] | wave | || [une | [some] || [UERATE] | wow | || [ roca |
Cursor keys

SR

CAL
@ Cmem | [ rorm | || | user | [eeement] || | wres | @) SHIFT
LOWER ITEM LOWER FORM USER SET O AL
ry y

lSCALINGI lLINEFILTERI | G | To exit the menu during operation, press ESC located above

MOTOR FREQ the soft keys.
SET 2

.
HRWSET] (| MEASRE |} [CSORE] | |y the procedural explanation below, the phrase “press the
CURSOR 7 O NULL » .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[ Fe ] [mceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

[ pRnT | [ misc | [ HELP |
MENU

1.  Press SHIFT+MEASURE (CURSOR) to display the Cursor menu. For split
display of Wave+Trend or Bar+Trend, proceed to step 3. For all other displays,
proceed to step 3.

2. Press the Trend Cursor Setting soft key to display the Cursor menu for trend

display.
Cursor, Cursor,
Bar Cursor Trend Cursor
PFF o on
& Bar C1 + [CTrendc Trace
1 order
& Bar €2 X T1

15 order

€ TrendC2 Traci

T2

E Trend C1 +

/& Trend €2 X
5

«
Trend Cursor
Setting

Kejdsig puail H

IM WT3001E-01EN 717



7.9 Cursor Measurement

e Turning ON/OFF Cursor Measurement
3. Press the Trend Cursor soft key to select ON or OFF.
If ON is selected, the result of the cursor measurement is displayed.

cur
Trend Cursor

on

T1

€ TrendC2 Trac

T2

E Trend c1 +

& Trend €2 X
5

* Selecting the Target Trend for Cursor Measurement
¢ Selecting the Target Trend for Cursor +
4 Press the TrendC1 Trace soft key. A box used to select the target trend appears.
5.  Press the cursor keys to select a value between T1 and T16.
6 Press SET to confirm the new target trend.

Selecting the Target Trend for Cursor x
Press the TrendC2 Trace soft key. A box used to select the target trend appears.
Press the cursor keys to select a value between T1 and T16.
Press SET to confirm the new target trend.

o ok~

* Moving the Cursors
7.  Press the Trend C1 +/Trend C2 x soft key to set the cursor target to Trend C1 +,
Trend C2 x, or both Trend C1 + and Trend C2 x.
» If you select Trend C1 +, the position of cursor + can be moved.
» If you select Trend C2 x, the position of cursor x can be moved.
» If you select both Trend C1 + and Trend C2 x, the two cursors can be moved without
changing the spacing between the two. The value of the digit being specified by Trend
C1 + changes.
8.  Press the cursor keys to move the cursor.

Cursor Cursor Cursor,
[set Trend Cursor Trend Cursor Trend Cursor
i1 T2 33 [ pFF oN pre oN
T3 T4 TrendC1 Trace *Set [€ TrendcT Tracq [ TrendC1 Trace
T4 T6 T T1 2 T1 T1
T7 T8 T3 T4 TrendC2 Trace W TrendC2 Trac
19 0 T2 T35 T6 T2 T2
™ T2 17 T8
113 T » 19 T10 *
15 116 |[B Tremaci ¥ ™ 12 |5 Tremd cT T BT Trend c1 + |
&3 Treng €2 % 113 T & Treng c2 X |
5

T15 T16
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7.9 Cursor Measurement

Explanation

* ON/OFF
A cursor can be placed on the displayed trend to measure and display the value at any
point. It can be used to measure the data on the vertical axis (Y-axis) and horizontal
axis (X-axis) of various sections of the trend.
* ON: Performs cursor measurement.
* OFF: Does not perform cursor measurement.

* Item under Measurement
Select the target trend for the cursor measurement from T1 to T16.

e Moving the Cursor
» Cursors move on the selected trend.
» Specify the number of points from the left end of the screen to move the cursor with
the left and right ends of the screen assumed to be point 0 and 1001, respectively.
» The cursors moves along the data points displayed on the screen one point at a
time.

* Measurement Iltem

* Y+: Vertical value of cursor + (Y-axis value)

* Yx: Vertical value of cursor x (Y-axis value)

* AY: The difference between the Y-axis values of cursor + and cursor x

« X+: X-axis value of cursor + from the left end of the screen
Indicates the relative time of cursor + from the left end of the screen with the
left end of the screen taken to be 0 s.

» Xx: X-axis value of cursor x from the left end of the screen
Indicates the relative time of cursor x from the left end of the screen with the
left end taken to be 0 s.

* AX: The difference between the X-axis values of cursor + and cursor x

» D+: Date and time at the cursor + position
Indicates the date and time (year/month/date hour:minute:second) of
measurement.

» Dx: Date and time at the cursor x position
Indicates the date and time (year/month/date hour:minute:second) of
measurement.

Note

» ifimmeasurable data exists, *** is displayed in the measured value display area.
* AY is measured even if the unit is different. The result has no unit in this case.

IM WT3001E-01EN 7-19
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Setting the Store Mode

Procedure

) ©
Cursor keys

)
@ 0 @

€D,

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

[uie ] [sane]

UPDATE
[VReatE] T wouw |

I LOCAL |

CAL

I TEM I [FORM I

I USER I IELEMENTI

LOWER ITEM LOWER FORM

lSCALINGI |LINEFILTER| I AVG l
Q

MOTOR FRE
SET FILTER

the soft keys.

[HRmsET] [ mEASURE |  [svie source]

CURSOR

O NuLL

I FILE I IIMAGESAVEI

STORE

USER SET O AL

i
IINTEGl

To exit the menu during operation, press ESC located above

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

MENU

STORE SET.

3.14.

[prnT | [ misc | [ HELP |

MENU

To set or execute the storage operation, set the measurement mode to normal
measurement mode or wide bandwidth harmonic measurement mode.* There are
limitations on the setting and execution of the storage operation in measurement

modes other than normal measurement mode.
Can be set on models with the advanced computation (/G6) option.

*

aprowbd=

Press SHIFT+STORE (STORE SET) to display the Store Set menu.

Press the Mode soft key to select Store.

Press the Store Setting soft key to display the Store Setting menu.
Press the Mode soft key to display the Mode menu.
Press any soft key from Manual to Integ Sync to select the store mode.

EEEUVeveTOvvES Store Set
Mode Mode
Recal | Recal |

|__Store to _J Store to
Memory] vl File
[ [
Store Store
Setting Setting
R - -
Memory Memory
to File to File
Init Memory Init Memory
Alert Msi Alert Ms
OFF @ OFF @

Mode

Manual

100

«
Interval
Setting

4 Store Item

Numeric

N List 1tem

[
optimize
Store Count

Real Time

Integ Sync l

| Store Item

Numeric

€ List Item

[
optimize
Store Count
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8.1 Setting the Store Mode

Explanation

To store data, parameters such as the store mode, the store count, the store interval, and
the store reservation time must be specified before executing the operation. This section
explains the store mode. For the procedure on how to set the store count, the store
interval, and the store reservation time, see section 8.2; for the procedure on how to start
the storage operation, see section 8.4.

Limitations on the Storage Function by Measurement Modes
There are limitations on the setting and execution of the storage operation in
measurement modes other than normal measurement mode.

Normal Measurement Mode
There are no limitations on the storage function.

Wide Bandwidth Harmonic Measurement Mode*

The store mode cannot be set to integration synchronization mode (Integ Sync),
because the integration function is not available. If you switch from normal
measurement mode to wide bandwidth harmonic measurement mode with the store
mode set to integration synchronization mode, the store mode is set to manual.

If Store Item is set to Wave, “NAN” is stored for the waveform data. This is because
the waveform display function is not available.

Measurement Modes in Which the Storage Function Cannot Be Used
» |EC harmonic measurement mode

»  Waveform computation mode

* FFT mode

» Voltage fluctuation and flicker measurement mode

» Cycle-by-cycle measurement mode

Store Mode
You can select the timing used to start or end the storage operation from the choices
below.

Manual

This is the manual mode. When you press STORE, the numeric data or waveform
display data can be stored at the specified store interval for the specified store
counts.

Real Time

This is the real-time mode. When you press STORE, the numeric data or waveform
display data can be stored from the specified reservation time for starting the
storage operation at the specified store interval for the specified store counts (or
until the reservation time for ending the storage operation).

Integ Sync

» This is the integration synchronization mode. When you press STORE, the
numeric data or waveform display data can be stored when the integration
starts at the specified store interval for the specified store counts (or until the
integration is stopped).

» By setting the time of the integration timer (see section 5.11 or 5.12) to an
integer multiple of the store interval, the integrated values at integration start and
integration stop that are repeated according to the time setting of the integration
timer can be stored.
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8.2

Procedure

© ) ©

Cursor keys

SR

@, 0

ISCALINGI |LINEFILTER| | AVG l
Q

MOTOR FRE
SET FILTER

[HRmsET] [ mEASURE |  [svie source]

CURSOR O NuLL

I FILE I IIMAGESAVEI STORE

MENU STORE SET

{PrnT | [ misc | [ HELP |

MENU

DISPLAY

ITEM & ELEMENT

Setting the Numeric Data and Waveform
Display Data to Be Stored

OREMOTE

INUMERICI I WAVE I

[uie ] [sane|

UPDATE
[Vpoate] | wou |

I LOCAL |

CAL

| TEM I IFORM I

I USER I IELEMENTl

LOWER ITEM LOWER FORM

USER SET O AL

e
IINTEGI

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

1. Press SHIFT+STORE(STORE SET) to display the Store Set menu.
2. Press the Mode soft key to select Store.
3.  Press theStore Setting soft key to display the Store Setting menu.

* Selecting the Item to Be Stored
4.  Press the Store Item soft key to display the Store Iltem menu.
5. Press any soft key from Numeric to Numeric+Wave to select the stored item.
» If you select Numeric, the stored item is the numeric data. Proceed to “Selecting the
Numeric Data to Be Stored” on the next page.
» If you select Wave, the stored item is the waveform display data. Proceed to “Selecting
the Waveform Data to Be Stored” on page 8-5.
» If you select Numeric+Wave, the stored item is both the numeric data and the
waveform display data. Proceed to “Selecting the Numeric Data and Waveform Data to
Be Stored” on page 8-5.

Mode

Recal |

Store
Setting

Memory
to File

Init Memory
Alert Msi
OFF @

Store Set,

Mode

Recal |

Store to

vl __File

Store Setting

«

Manual

=3

«
Store
Setting

' Memory

to File

Init Memory
Alert Msi
OFF @

100

«

Interval
Setting

Store Item

Numeric

|

optimize
Store Count
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8.2 Setting the Numeric Data and Waveform Display Data to Be Stored

Selecting the Numeric Data to Be Stored

(This operation is valid if the stored item was set to Numeric or Numeric+Wave in step 5.)
Press the List Item soft key to display the List Iltem dialog box.

6.

N

7.
8.

7.

Selecting the Items at Once
Press the cursor keys to select All ON.

Press SET. The buttons to the left of all the elements and measurement
functions are highlighted indicating that all items will be stored.

Deselecting All the Items at Once
Press the cursor keys to select All OFF.

Press SET. The highlighting of the buttons to the left of all the elements and
measurement functions are cleared indicating that all items will not be stored.

Store Setting
[ Mode
Manual List_Iten
[&  count Preset QI ON (@Al OFF([@Preset1(@Preset2
100 Elem. (gElem 1 (DElem 2 (QElem 3 [SElem 4
« Func. [(sju [BI143) [GICS I -] B3]
Interval (8 Bs ) Eatk)  (8A B
Setting (=0 Qetk)  ([Deulk) [De1k) [gFrequ (FFreql
@z ([@Rs(k) [@Xs(k) [ERpk) [@Kp(k) ([@Pe
» [Euhd f (k) (@) 1hdf (k) (@Phdi(k)[2uthd  [2lithd  ([@Pthd
(@Uuthf  (@1tht @itit  (Qhwef @het
(cJu+peak (ou-peak (g)1+peak [2)I-peak [oiCfU (B)ctl
Ewe W (S a g+ Ba-
{Store Item @1-Time [
@1 2 O]
(2MdF1 [@)4arF2 (©F4
(@oui-uj @eui-uk @eui-1i Devi-1j @Dovi-1k
| List Item (c)speed (2)Torque ()SyncSp (@)Slip  [@Pm
QF1 [©F2 [©F3 [SF4 [OF5 CIF6 [OF7 (©F8 [SIF9 (DF10
EIF112F122F 132F 14(F 15EIF 16(F 17[2F 18(2F 19(2)F 20

Optimize
Store Count

Selecting Only the Items That Are Preset

Press the cursor keys to select Preset1 or Preset2.
Press SET. The buttons to the left of all the elements and measurement
functions that are specified in Preset1 or Preset2 are highlighted indicating that

the items will be stored.

Items set to Preset1

Items set to Preset2

List Item

List |tem

Preset [©all oN Eall oFF@Preseti©Preset2

Elem. ($Elem 1 ($Elem 2 (BElem 3 [$Elem 4

Func. [gU Bud  ® @1 (P @ptk)
(@S @stk)  [®a otk WA AU
(Bo @¢k)  ([@dulk) [@e1Ck) [@BFrequ (BFreq!

[@zlky (@Rs(k) [Ixs(k) [(2Rp(k) [2xplk) [([DPc
(@Uhd f (kI () 1hdf (kY(@Phdf (k) [2Uthd  [2@lithd  [@Pthd
(@uthf  (@1tht  [EUtIf  [@Itif  [Olhwf (@)het
(@u+peak ([Qu-peak [D1+peak [)I-peak [EICfU [@41]
Emp @we+  ([@Iw- Eq ©lg+ ©g-
@1-Time [@ws Emo

@ (@mz @23 nd

(@dF1 (2)dF2 (@dF3 (2dF 4

@ui-uj @eui-uk TPUi-1i @PUi-1j Geui-1k
(S)Speed ([©Terque [DsyncsSp [ESlip  [EPm

QF1 ©F2 [©F3 [©F4 [©F5 CF6 QF7 ©FE ©F9 BF10
(2IF11(2)F12(2F 13[2)F 14(2)F 15(2)F 16(2)F 17(2IF 18(2])F 19(2)F 20

preset [©all oN @all oFF@Preseti@Preset2

Elem. (#Elem 1 (BElem 2 (BElem 3 (WElem 4

Func. (@U @utky @1 @itk @e @P k>
s @stk) @0 Eatk) A Sk
e @k @eutk) [Dei1lk) [@Frequ ([©Freql

[@z(k) (2Rs(k) [Dxs(k) [2Rp(k) [@xplk) [QPc
(Cuhd f (k) () 1hd f (kI (@Phdf (kY ([@Uthd  [2@)Ithd  [@Pthd
(@uthf  ([@1thf  ([@Utit  [@1tift  [Ohwf (Bhef
(Su+peak ([@U-peak ([©1+peak [D1-peak [EICfU (@41
([Ewp (Swp+ @w-  (@q (g~ (&a-
(#1-Time (Bus (#wa

@ (a2 (=3 (a4

(@dF1 (2)dF2 (DaF3 (2)AF4

@eui-uj Eoui-uk TPui-1i @PUi-1j Gevi-1k
(S)Speed ([©Terque [©SyncSp [BSlip [EPm

©F1 ©F2 (QF3 (SF4 [©F5 (SF6 [QF7 DF8 [CIF9 (DF10
(2IF11(2)F 12(2IF 13[2)F 14(2)F 15(2)F 16(2)F 17(2IF 18(2)F 19(2IF 20

Setting the Items One at a Time

Press the cursor keys to select the element or measurement function that you

wish to specify.

Press SET. When the button to the left of the selected element or measurement
function is highlighted, the numeric data of the measurement function of the
element will be stored. When the highlighting of the button is cleared, the
numeric data of the measurement function of the element will not be stored.

IM WT3001E-01EN



8.2 Setting the Numeric Data and Waveform Display Data to Be Stored

Selecting the Waveform Display Data to Be Stored

(This operation is valid if the stored item was set to Wave or Numeric+Wave in step 5.)

6. Press the Wave Trace soft key to display the Wave Trace dialog box.

N

N

Selecting the Items at Once

Press the cursor keys to select All ON.
8. Press SET. The buttons to the left of all the signals are highlighted indicating
that all items will be stored.

Deselecting All the Items at Once

Press the cursor keys to select All OFF.
8.  Press SET. The highlighting of the buttons to the left of all the signals are
cleared indicating that all items will not be stored.

Store Setting

« Mode

Manual

@ cCount
100

® u1
@ vz
@ u3
© u4

¢ Setting the Items One at a Time
7. Press the cursor keys to select the input signal you wish to set.

Wave Trace,

— ———
@ all on @ all OFF

® 1
@ 12
@ 13
@ 14

(@ speed (@ Torque
[«

Interval
Setting

[ Store Item

Wave

Wave Trace

optimize
Store Count

8.  Press SET. When the button to the left of the selected input signal is highlighted,

the input signal will be stored. If the highlighting of the button is cleared, the
input signal will not be stored.

Selecting the Numeric Data and Waveform Data to Be Stored
(This operation is valid if the stored item was set to Numeric+Wave in step 5.)
6.  Press the List Item & Wave Trace soft key to display the List Item & Wave

Trace dialog box.
7.  Select the numeric data to be stored according to steps 7 and 8 in “Selecting the

Numeric Data to Be Stored” on page 8-4.
8.  Select the waveform data to be stored according to steps 7 and 8 in “Setting
the ltems One at a Time” under “Selecting the Waveform Data to Be Stored”

described above.
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8.2 Setting the Numeric Data and Waveform Display Data to Be Stored

Explanation

Store Setting ||
List Item & Wave Trace, [ Mode
List Item Manual
Preset (@all oN (@all OFF(@Preset1(@Preset2
& count
Elem. (®Elem 1 (©@Elem 2 [@Elem 3 @Elem 4
100
Func. (8 Utk @1 @1 (@p @P k>
(®s [@s(k)  (Bo @atk) (@A DA M
(Be @etk)  [@euk) [@e1(k) (FFrequ (FFreql Interval
(@z(k) (@Rs(k) (Ixs(k) (@Rp(k) [@xXp(k) (QPc Setting
[@Uhdf U@ 1hdf(kI(E@Phdf (KI@Uthd  [@Ithd  (@Pthd
@utht (@1thf [@utit @itit @hvt  Ghet
(©@u+peak (@U-peak ([@)1+peak (@)I-peak (Dcfu @ct1
@w @we+  [Ow-  [@q 9+ @q-
@1-Time ([@ws (@wa
@ (@m2 @n3 @n4 [Store Item
©4F1  (@4F2  ([@4F3  (QAF4
[@eui-uj @eUi-uk @ei-1i @PUi-1j @eUi-1k Numer i c+Wave
([©@speed (@)Torque (DSyncsp [@Slip (©Pm
©F1 @F2 [©F3 @F4 F5 [@F6 [©@F7 [@F8 (@F9 [QF10
(@F 11(2)F 12(2)F 13(2)F 14(2)F 15(2)F 16(2)F 17(2)F 18(c)F 19(2)F 20 List Item &
Wave Trace
Wave Trace
®u1 ®11 @Quz @12 @u3 @13 @u4 @14
(©speed  @Torque Optimize
Store Count

e Se
Se

e Se
Se

e Se

lecting the Items to Be Stored

lect the item to be stored from the following:
Numeric

Numerical data are stored.

Wave

Waveform display data are stored.

Numeric+Wave

Numeric data and waveform display data are stored.

lecting the Numeric Data to Be Stored

lect the items for storing the numeric data.

Installed elements and wiring units are applicable for the selection.

The items to be stored can be selected from the items that are indicated in
“Measurement Function Types during Normal Measurement” (see section 2.2),
“Measurement Function Types for Motor Evaluation Function (Option)” (see the
Expansion Function User’s Manual, IM WT3001E-51EN), and “Measurement
Function Types for Harmonic Measurement (Option)” (see the Expansion Function
User’s Manual, IM WT3001E-51EN).

lecting the Waveform Display Data to Be Stored

Select the items for storing the waveform display data.

Only the input signals of the installed elements are applicable for the selection.
For models with the motor evaluation function (option), the input signals of Speed
and Torque are also selectable items.

There are limitations on the setting and execution of the storage operation in measurement
modes other than normal measurement mode. For details, see section 8.1.

For the meanings of the measurement function symbols that are displayed, see section 2.2,
“Measurement Functions and Measurement Periods,” 2.5, “Computation,” 2.6, “Integration,”
appendix 1, “Symbols and Determination of Measurement Functions,” and Expansion
Function User’s Manual, IM WT3001E-51EN

For details on the wiring units expressed as ¥A and 2B, see section 4.1, “Selecting the Wiring

System.”

[------- ] (no data) is stored in places where there is no numeric data.

If there are no integrated values because integration is not performed, [------- ] (no data) is
stored. [------- ] (no data) is also stored in places where there is no integration time.

The maximum order for which the harmonic data is saved is the maximum harmonic order to
be measured that is specified in the harmonic measurement (option) menu. [------- ] (no data)
is stored for harmonic orders without data.

To store waveform display data, set the display mode to Wave, Numeric+Wave, Wave+Bar, or
Wave+Trend and display the waveform on the screen. If the display mode is not set to one of
these modes, “NAN” is stored for the waveform data.

8-6
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8.3

Reservation Time, and Alert Indication of
Internal Memory Initialization

Procedure

© ) ©

Cursor keys
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MENU
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CAL
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LOWER ITEM LOWER FORM
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To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

1. Press SHIFT+STORE(STORE SET) to display the Store Set menu.
2. Press the Mode soft key to select Store.
3.  Press theStore Setting soft key to display the Store Setting menu.

* Setting the Store Count
4.  Press the cursor keys to set the store count.

Mode
Recal |
|_Store to _J

Store
Setting

Memory
to File

' Memory

Tnit Memory

Alert Msi
OFF @

Store Set,
Mode

Recal |
Store to

vl __File

«
Store
Setting

to File

Tnit Memory

Alert Msi
OFF @

Store Setting

« Mode

Manual

Count

100

nterva
Setting

| Store Item

Numeric

M List rtem

[
optimize
Store Count

.
IINTEGI
!
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8.3 Setting the Store Count, Store Interval, Store Reservation Time, and Alert Indication of Internal Memory

Initialization

e Checking the Maximum Store Count and Optimizing the Store Count
5.  Press the Optimize Store Count soft key. The Optimize Store Count dialog box
appears, and the maximum store count is displayed.
If the store count specified in step 4 is greater than the maximum store count, proceed
to step 6. Otherwise, proceed to step 12.
6.  Press the cursor keys to select Maximum Store Count.
Press SET to display the entry box.
8.  Press the cursor keys to set the store count to a value less than or equal to the
maximum store count.
9.  Press SET or ESC to close the box.
10. Press the cursor keys to select SET.
11. Press SET.
12. Press ESC to close the entry box.

~N

Store Setting
i« Mode
Manual
[ Count [l
100
«
Interval
Setting Optimize Store Count
* Maximum Store Count [ 584782
Set,
{4 Store Item
Numeric
[ List rtem
«
optimize
Store Count

» Setting the Store Interval

4.  Press the Interval Setting soft key to display the Interval Setting dialog box.

5. Press the cursor keys to select the hour, minute, or second box.

6. Press SET to display the entry box.

7 Press the cursor keys to set the hour, minute, or second that you selected in

step 5.

For the procedures on how to enter values using the cursor keys, see section 3.14,
“Entering Values and Strings.”

8.  Press SET or ESC to close the box.

9. Repeat steps 5 to 8 to set the hour, minute, and second.

Store Setting
« Mode

Manual

Count

10

Interval Setting
8 Interval
Setting

[Store Item

Numeric

[ List Item
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8.3 Setting the Store Count, Store Interval, Store Reservation Time, and Alert Indication of Internal Memory

Initialization

Setting the Store Reservation Time

(This operation is possible when the store mode is set to Real Time in section 8.1)

4.  Press the Mode soft key to display the Mode menu.

5. Press the Real Time soft key to select the real-time mode. The store reservation
time menu appears.

6. Press the Real Time Control soft key to display the Real Time Control dialog
box.

7. Press the cursor keys to select one of the reservation year, month, date, hour,
minute, and second boxes for specifying when the storage operation will start
(Store Start).

8.  Press SET to display the entry box.

9.  Press the cursor keys to set the year, month, date, hour, minute, or second that
you selected in step 7.

10. Press SET or ESC to close the box.

11. Repeat steps 7 to 10 to set the year, month, date, hour, minute, and second.

12. Press the cursor keys to select one of the reservation year, month, date, hour,
minute, and second boxes for specifying when the storage operation will end
(Store End).

13. Repeat steps 8 to 11 to set the year, month, date, hour, minute, and second.

ode, Store Setting |
« Mode [« Mode

Manual
Manual Real Time

@ count [l
Real Time
100 100

[ [
Interval Integ Sync | Interval

Setting Settin:

[ Real Time Control

-> > o oo moe || o

| Store Item [ Store Item

Numer ic Numer ic Numer ic

=
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M List Item K List Item List Item

K ] [«
Optimize optimize optimize
Store Count Store Count Store Count

Turning ON/OFF the Alert Indication for Internal Memory Initialization
1.  Press SHIFT+STORE(STORE SET) to display the Store Set menu.
2. Press the Init Memory Alert Msg soft key to select ON or OFF.

- Store Set
Mode Mode
Recal | Recal |

Store to
Eemnri File Eemnri File
« «
Store Store
Setting Setting
[ - [
Memory Memory
to File to File
Init Memory Init Memory
Alert Ms Alert Ms
OFF @ OFF @
-
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8.3 Setting the Store Count, Store Interval, Store Reservation Time, and Alert Indication of Internal Memory
Initialization

Explanation

To store data, parameters such as the store mode, the store count, the store interval,
and the store reservation time must be specified before executing the operation. This
section explains the store count, the store interval, and the store reservation time. For
the procedure on how to set the store mode, see section 8.1; for the procedure on how to
start the storage operation, see section 8.4.

» Setting the Store Count
» Set the value in the range of 1 to 999999.
 If the data being stored exceeds the internal memory size (approx. 30 MB) of the
store destination, the storage operation stops before reaching the specified store
count.

* Checking the Maximum Store Count and Optimizing the Store Count
From the numeric data and waveform display data that are to be stored as specified
in section 8.2, the maximum count that can be stored in the internal memory is
calculated and displayed. If you change the maximum store count that is displayed,
the actual store count is also changed to that value.
* You can change the store count in the range of 1 to the maximum store count that
is calculated.

» Setting the Store Interval

Set the interval at which the data is to be stored.

» The time in units of hour:minute:second can be set in the following range. If the
interval is set to 00:00:00, the data is stored in sync with the updating of the
numeric data or waveform display data.

00:00:00 to 99:59:59

» By setting the time of the integration timer (see section 5.11 or 5.12) to an
integer multiple of the store interval, the integrated values at integration start and
integration stop that are repeated according to the time setting of the integration
timer can be stored.

» Setting the Store Reservation Time
* The reservation time is set in units of year:month:date, hour:minute:second.
» Set the year, month and day.
» Set the hour:minute:second in the following range.
00:00:00 to 23:59:59
¢ Make sure the reservation time for stopping the storage operation is after the
reservation time for starting the storage operation.

* Turning ON/OFF the Alert Indication for Internal Memory Initialization
You can select whether to display a message when the internal memory is about to be
initialized.
* ON: Displays the alert message.
« OFF: Initializes the memory without displaying the alert message.

Note

* The reservation time allows up to 31 days to be specified for February. If an erroneous date
is specified, an error message is displayed at the time of execution of the storage operation
(section 8.4). Reset the reservation time in this case.

» Leap years are recognized at the time of execution of the storage operation.
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8.4 Storing Data

Procedure

& ) ©

< >
L —
@ Cmem | [ rorm | || [ user | [eement| || | wres | @) (| sur |
‘ I ‘ ! LOWER ITEM LOWER FORM USER SET O AL = il

DISPLAY ITEM & ELEMENT

overc] | wave | || e | [same] || [UERATE] | wow | || [ roca |

CAl

OREMOTE

Cursor keys

ISCALINGI |LINEFILTER| | AVG l

MOTOR FREQ
SET FILTER

To exit the menu during operation, press ESC located above
the soft keys.

[HrRmsET] [ MEASURE | [snc source]

In the procedural explanation below, the phrase “press the

R oM cursor keys” may be used. This phrase refers to the

I FILE I IIMAGESAVEI STORE

procedures for selecting items and entering values and
character strings. For details on the procedures, see section

WENU STORE SET 3.14.

[ PrRnT | [ misc | [ HELP |

MENU

If you are storing data for the first time after turning the power switch ON, start
from step 1. If you stored the data before and the data is stored in the internal
memory, proceed to step 6 to clear the internal memory.

To set or execute the storage operation, set the measurement mode to normal
measurement mode or wide bandwidth harmonic measurement mode.”

There are limitations on the setting and execution of the storage operation in
measurement modes other than normal measurement mode.

To store waveform display data, set the display mode to Wave, Numeric+Wave,
Wave+Trend, or Wave+Bar™ and display the waveform on the screen. For the
setup procedure, see section 6.1.

* Displayed only to products with the advanced computation (/G6) option.

Starting the Storage Operation
1. Press SHIFT+STORE(STORE SET) to display the Store Set menu.
2 Press the Mode soft key to select Store.
3. Press the Store to soft key to select Memory.
4 Press STORE. The storage operation starts according to the following conditions
depending on the store mode (see section 8.1).
* During manual mode
Starts the storage operation. When STORE is pressed, the first storage
operation is executed. The STORE key illuminates, and “Store:Start” is
displayed in the upper left corner of the screen.
» During real-time mode
This instrument enters store ready state. The STORE key blinks, and
“Store:Ready” is displayed in the upper left corner of the screen. When the
reservation time for starting the storage operation is reached, the first storage
operation starts. The STORE key illuminates, and “Store:Start” is displayed in
the upper left corner of the screen.
* During integration synchronization mode
This instrument enters store ready state. The STORE key blinks, and
“Store:Ready” is displayed in the upper left corner of the screen. When
integration starts, the first storage operation starts. The STORE key
illuminates, and “Store:Start” is displayed in the upper left corner of the screen.

IM WT3001E-01EN
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8.4 Storing Data

Store Set,
Mode

Mode

Recal | tore] Recall

Store to

lemor File

Store Store
Setting Setting

[ » [
Memory Memory

to File to File

Tnit Memory Tnit Memory

Alert Msi Alert Msi
OFF @ OFF @

» Stopping the Storage Operation
5.  If the storage operation is in progress, pressing STORE again stops the
operation. The STORE key turns OFF.

* Automatically Stopping the Storage Operation
5.  The storage operation stops automatically according to the following conditions
depending on the store mode. The STORE key turns OFF.
* During manual mode
The storage operation stops when the specified store count of data is stored
or when the data is stored up to the internal memory size (approx. 30 MB).
“Store:Stop” is displayed in the upper left corner of the screen.
e During real-time mode
The storage operation stops when the specified store count of data is stored,
when the reservation time for stopping the storage operation is reached,
or when the data is stored up to the internal memory size. “Store:Stop” is
displayed in the upper left corner of the screen.
* During integration synchronization mode
The storage operation stops when the specified store count of data is stored,
when integration stops, or when the data is stored up to the internal memory
size. “Store:Stop” is displayed in the upper left corner of the screen.

* Initializing (Clearing) the Internal Memory

The procedure to clear the internal memory varies depending on the store mode. This

section describes the procedures when the store mode is store. For the procedures

when the store mode is recall, see section 8.6.

6.  While the storage operation is stopped, press STORE again.
If the alert indication for internal memory initialization (section 8.3) is ON, the Alert
dialog box appears. Proceed to step 7. If the indication is OFF, the data in the internal
memory is cleared without displaying the Alert dialog box.

7.  Press the cursor keys to select OK or Cancel.

8.  Select OK and press SET to clear the data in the internal memory. Select Cancel

and press SET to not clear the data in the internal memory.

Alert,

Really

Store memory will be initialized.
Do you want to execute?

8-12 IM WT3001E-01EN



8.4 Storing Data

Explanation

To store data, parameters such as the store mode, the store count, the store interval, and
the store reservation time must be specified before executing the operation. This section
explains the start and stop operations of storage. For the procedure on how to set the
store mode, see section 8.1; for the procedure on how to set the store count, the store
interval, and the store reservation time, see section 8.2.

» Display Related to Storage
When the storage operation is in the start or stop state, the storage state and store
count are displayed at the upper left of the screen.

Storage state Store count

Storeistop 100

e Starting the Storage Operation
» The storage operation starts according to various conditions depending on the
store mode (see section 8.1). For details, see the procedural explanation.
» The storage operation can be executed only when the internal memory is cleared.
 If you are performing the first storage operation after turning ON the power switch,
there is no need to clear the internal memory.

» Stopping the Storage Operation
» The storage operation can be forcibly stopped using the STORE key.
* The storage operation stops automatically according to various conditions
depending on the store mode. For details, see the procedural explanation.

* Initializing (Clearing) the Internal Memory
To start the storage operation again after stopping the operation, the internal memory
must be cleared.

* Retaining the Stored Data
The data stored to the internal memory cannot be retained by the internal lithium
battery. The data in the internal memory is lost when the power to this instrument is
turned OFF. To retain the data, save the data to the storage medium before turning off
the power.

o[- ] (no data) is stored in places where there is no numeric data.

» If there are no integrated values because integration is not performed, [------- ] (no data) is
stored. [------- ] (no data) is also stored in places where there is no integration time.

» The maximum order for which the harmonic data is saved is the maximum harmonic order to
be measured that is specified in the harmonic measurement (option) menu. [------- ] (no data)
is stored for harmonic orders without data.

» To store waveform display data, set the display mode to Wave, Numeric+Wave, Wave+Bar, or
Wave+Trend and display the waveform on the screen. If the display mode is not set to one of
these modes, “NAN” is stored for the waveform data.

* While the storage operation is in progress, you cannot change the PLL source, the equation
for distortion, scaling, averaging, filter, integration mode, integration timer, or the store interval.
In addition, you cannot change the auto print settings or execute auto print.

» If you hold the display by pressing HOLD while the storage operation is in progress, the value
that is present when HOLD is pressed is stored.

 If the store interval is 00:00:00 and you hold the display by pressing HOLD, the storage
operation stops.

IM WT3001E-01EN
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8.5

Procedure

Saving the Stored Data

CAUTION

Do not remove the PC card or USB memory or turn OFF the power when the
access indicator or icon of the PC card or USB memory is blinking. This can
damage the PC card or USB memory or destroy the data on it.

French

ATTENTION

Ne pas retirer la carte PC ni la clé USB et ne pas mettre I'instrument hors tension
lorsque l'indicateur d’accés ou l'icéne de la carte PC/la clé USB clignote. Le cas

échéant, un endommagement de la carte PC/la clé USB ou une destruction des
données qui y sont stockées risque de se produire.

nke,
GRVNG)

lSCALINGI |LINEFILTER| l AVG I

MOTOR FREQ
SET FILTER

[HRwSET]  [MEASURE |  fsve source]
CURSOR O NULL

I FILE I IIMAGESAVEI STORE

MENU STORE SET

[PrRnT ] [ misc | [ HELP ]
MENU

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

Lue | [same|

UPDATE
[vreatE] | wouw |

| LOCAL |

CAL

[ mem | | Form |

[ user | [ecewen|

I INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section

3.14.

1. Press SHIFT+STORE(STORE SET) to display the Store Set menu.
2. Press the Mode soft key to select Store.

3.  Press the Store to soft key to select Memory or File.

If you selected Memory, proceed to “When Saving Data That Has Already Been
Stored” on the next page.
If you selected File, proceed to “When Saving Data through a Store-and-Save
Operation Sequence” on page 8-17.

Mode

Recal |

Store
Setting

Memory
to File

Init Memory
Alert Msi
OFF @

» ‘ Memory

Store Set,
Mode

tore| Recall

Store to

emo r File

Store
Setting

to File

Init Memory
Alert Msi
OFF @
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8.5 Saving the Stored Data

When Saving Data That Has Already Been Stored
4.  Press the Memory to File soft key to display the Memory to File dialog box.

» Selecting the Data Type for Saving the Data
5.  Press the Data Type soft key to select ASCII or Float.

» Selecting the Storage Medium
6. Press the File List soft key to display the File List dialog box.
7.  Press the cursor keys to select the storage medium (indicated by [ ]).
8.  Press SET to confirm the storage medium.

» Selecting the Save Destination Directory
(Perform this operation when directories are present on the medium.)
9.  Press the cursor keys to select the save destination directory (indicated by < >).
10. Press SET to confirm the directory.
» The selected storage medium/directory is displayed in “Path=......” located above and to
the left of the File List dialog box.
* Select<.. >and press SET to return to a higher level directory.

Store Set [Memory to File. emory to File, File List.
Mode « « ath = PC_Card\Power
File List File List Space 127776768 byte
Recal | File Name, Size, Date, Attribute,
Store to i« Ipc_card 1
File Name File Name [Network 1
Eemnri File <o > 2005-/05-24 13:07
<Power_T3 > 2005/05/24 13:00
0] Data Type Data Type <Power_T2 > 2005/05/24 13:00
Store <Power_T1 > 2005709724 12:58
i \ Bsc] Float Bsc] Float
[ » » »
Memory
to File
-]
Tnit Memory
Alert Ms:
OFF @
Memory to Memory to
File Exec File Exec

* Setting the File Name and Comment
11. Press the File Name soft key to display the Save dialog box.
12. Press the cursor keys to select Auto Naming.
13. Press SET to select ON or OFF.
14. Press the cursor keys to select File Name.
15. Press SET to display the keyboard.
16. Use the keyboard to set the file name.
For keyboard operations, see section 3.14, “Entering Values and Strings.”
17. Enter the Comment in a similar fashion.
18. Press ESC to close the Save dialog box.

Memory to File Memor to File
i« i«
Save, File Name Save, Fi | v |
Auto Naming OFF. Iy |
caps
Filename [ 1
Comment 1 [«
Property pr| Bs
Filter F
INS
Item  RIT I tem

i

Memory to Me|
File Exec Fi
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8.5 Saving the Stored Data

Executing the Save Operation
19. Press the Memory to File Exec soft key. The stored data is saved to the

directory indicated by Path=...... At the same time, the Memory to File Exec soft
key changes to an Abort soft key.

Aborting the Save Operation

20. Press the Abort soft key to abort the save operation. At the same time, the Abort
soft key changes to a Memory to File Exec soft key.

Memory to File,

File List,
ath = PC_Card\Power,
Space 127776768 byte
File Name, Size Date, Attribute,
N
Ipc_card 1 File Name
[NetWork 1 TEST
<.. > 2005705724 13:07
<Power_T3 > 2005/05/24 13:00
<Power_T2 > 2005/05/24 13:00
<Power_T1 > 2005705724 12:58

Property

Filter

vl |[ted an

Memory to
File Exec

Specifying the File to Be Displayed in the File List Dialog Box
11.  Press the Filter soft key to select Item or All.

* Viewing the Properties

11.  On the File List dialog box, press the cursor keys to select the file.
12. Press the Property soft key to display the file property window.
13. Press ESC to close the file property window.

Memnry to File, Memory to File
File List
ath = pC_Card
Space 127809536 by Property,
File Name I
File Name : DATA0000.CSV [«
File Name pc_card 1 File Size © 2307 byte File Name
INetWork 1 Date/Time : 2005/04/12 15:39 DATA
DATA0000 .| attribute : RW
Comment
[ ll.b»
Proper ty Proper ty
Filter
[Cted Al Item  RIT
Memory to Memory to
File Exec File Exec
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8.5 Saving the Stored Data

When Saving Data through a Store-and-Save Operation Sequence

Note

4.  Press the File setting soft key to display the File setting menu.

Selecting the Data Type for Saving the Data
5. The procedure is the same as step 5 under “Selecting the Data Type for Saving
the Data” on page 8-15.

Selecting the Storage Medium
6.  The procedure is the same as steps 6 to 8 under “Selecting the Storage
Medium” on page 8-15.

Selecting the Save Destination Directory
7.  The procedure is the same as steps 9 and 10 under “Selecting the Save
Destination Directory” on page 8-15.

Setting the File Name and Comment
8.  The procedure is the same as steps 11 to 18 under “Setting the File Name and
Comment” on page 8-15.

Starting the Storage Operation
9. Press STORE. The storage operation starts (see section 8.4) according to
various conditions depending on the store mode (see section 8.1).

Stopping the Store Operation and Saving the Data
10. If the storage operation is in progress, pressing STORE again stops the
operation. Then, the stored data is saved to the directory indicated by Path=......

Automatically Stopping the Store Operation and Saving the Data

11. The storage operation stops (see section 8.4) automatically according to various
conditions depending on the store mode. Then, the stored data is saved to the
directory indicated by Path=......

Specifying the File to Be Displayed in the File List Dialog Box
The procedure is the same as step 11 under “Specifying the File to Be Displayed in
the File List Dialog Box” on page 8-16.

Viewing the Properties
The procedure is the same as steps 11 to 13 under “Viewing Properties” on page
8-16.

+ If the storage medium at the save destination does not exist when saving the stored data, an
error message is displayed and the save operation is aborted. Since the data is stored in the
internal memory in this case, you can save the data stored to the memory by selecting “Memory”
according to step 3 on page 8-14 and then carrying out the steps on pages 8-15 and 8-16.

» Because file operation cannot be carried out when integration is in progress, do not execute
the store and save operation sequence in integration synchronization mode. Saving of stored
data is also not possible when integration is in progress.

IM WT3001E-01EN
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8.5 Saving the Stored Data

Explanation

Selecting the Data Type
Select the data type from below. The extension is automatically added.
+ ASCII
» Numerical data or waveform display data is saved in ASCII format.
» The file can be used on your PC for analysis.
» The file cannot be loaded into this instrument.
* Float
* Numeric data or waveform display data is saved in 32-bit floating format.
» The file cannot be loaded into this instrument.

Extension and Data Size of the Numeric Data

Data Type Extension Data Size (Bytes)

ASCII .CSV Approx. 5 K (condition: number of elements 1, store item Preset1,
store count 10)
Float WTD When integration is not performed

Approx. (8 K + (4xDp + 16xnumber of storage operations))
When integration is performed
Approx. (4K + (8xDn + 16 + 16xT;)xnumber of storage
operations)
Dn: Number of numerical data to be stored
(Number of measurement functionsx(number of elements +
number of wiring units))
Ti: Number of integration time to be stored

Extension and Data Size of the Waveform Display Data File

Data Type Extension Data Size (Bytes)

ASCII .CSV Approx. 115 K (condition: when there is one waveform to be
stored, store count 10)
Float WTD Approx. (4K + (8x1002xTy + 16)xnumber of storage operations)

Tw is the number of waveforms to be stored

Selecting the Medium and Directory
The save destination medium and directory are displayed in the File List dialog box.

Currently selected medium and directory

Memory to File,
File List,
t—Path = PC_Card\Power,
Space 127776768 byte
File Name, Size, Date, Attribute,
NI
[tpc_card 1 File Name
L [Network 1 TEST
<.. > 2005705724 13:07
<Power_T3 > 2005705-24 13:00
<Power_T2 > 2005705/24 13:00
<Power_T1 > 2005705724 12:58
i«
Proper ty
Filter
g all
Directory
Save destination medium —
Memory to
File Exec

Display Example of Storage Media

[PC_Card]: PC card

[USB2]: USB memory (option) with ID number 2

[NetWork]: Network drive (option. see Expansion Function User’s Manual, IM
WT3001E-51EN)
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8.5 Saving the Stored Data

File Name and Comment

» Afile name must be assigned. Comments are optional.

* You cannot save data to a file name that already exists in the same directory
(overwriting not allowed).

Number and Types of Characters That Can Be Used

Item Number of Characters  Characters That Can Be Used

File name 1 to 8 characters 0-9, A-Z, %, _, () (parentheses), - (minus sign)

Comment 0 to 25 characters Characters that are displayed on the keyboard and
spaces

Auto Naming Function

When Auto Naming is turned ON, files with a four digit number from 0000 to 2499 are
automatically created when saving the data. You can specify a common name (up to 4
characters, specified through File Name) that is placed before the number.

Initializing (Clearing) the Internal Memory

» The storage operation can be executed only when the internal memory is cleared.

» If you are performing the first storage operation after turning ON the power switch,
there is no need to clear the internal memory.

Specifying the File to Be Displayed in the File List Dialog Box

Specify the type of files to be displayed.

* ltem
Displays only the numerical data and waveform display data files in the selected
directory.

< Al
Displays all the files in the selected directory.

IM WT3001E-01EN
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8.5 Saving the Stored Data

Note

Properties
Displays the following information about the selected file: filename.extension, the file
size, the date the file was saved, the attribute, the comment, etc.

The following data is stored in the places where numerical data does not exist when saving
the stored numerical data.
+ For ASCII files: Characters NAN, +INF, -INF, ERROR, or blank™.
*1 Measurement functions that are displayed as blank such as the 0th (dc) and 1st order
values of U and ol.
» For Float files: 0x7FC00000, 0x7F800000, 0xFF800000, or OXFFFFFFFE.
The number of directories and files that can be displayed in the file list is 2500. If the number
of directories and files in a directory exceeds 2500, the file list randomly displays 2500 of the
directories and files.
Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by this instrument using your PC.
Up to 41 characters can be displayed in the path. If the path exceeds 41 characters, “..." is
displayed at the end of the character string.
File names are not case-sensitive. Comments are case-sensitive. In addition, the following
names cannot be used due to limitations of MS-DOS.
AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9
The maximum number of files that can fit in one directory is 2500. If you need to save more
than 2500 files, change the directory or move the existing files to another directory.
You can view the stored data saved in Float format (*.WTD) using the File Reader Software
on you PC and convert the data into a CSV file.
*2 The software program can be downloaded by accessing the Download and Support page
from the following URL.
http://www.yokogawa.com/ymi/
If you change the extension of the file such as on a PC, the file can no longer be loaded into
the File Reader Software.
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8.6

Recalling the Stored Data

Procedure

© L) ®

C

(@) (»
@ 0 ®,

DISPLAY

|NUMERICI I WAVE I

[ mem |
LOWER ITEM

ITEM & ELEMENT

Lune | [sone|

I USER I IELEMENTl
O AL

OREMOTE

I LOCAL I

IUSRTAEEI | HOLD I

CAL

-
| wies | @) G

ursor keys

I FORM I
LOWER FORM

USER SET

lSCALINGl |LINEFILTER| | AVG l

MOTOR
SET

To exit the menu during operation, press ESC located above

TG the soft keys.
FILTER

[HRmsET] [ mEASURE |  [swe source)

In the procedural explanation below, the phrase “press the

CURSOR O NuLL

cursor keys” may be used. This phrase refers to the

I FILE I IIMAGESAVEI

procedures for selecting items and entering values and

STORE character strings. For details on the procedures, see section

3.14.

MENU STORE SET

[ PRt ] [ misc | [ HELP |

MENU

Recalling the Data

1.
2.
3.

Press SHIFT+STORE(STORE SET) to display the Store Set menu.
Press the Mode soft key to select Recall.

Press the cursor keys and set the Recall No. (number of the data to be
recalled). The corresponding data is displayed.

[Store set_]
Wode Wode
store store
B Recall Mo & Recall No.
1 1
[ »
Memory Memory

to File

Initialize
Memory Exec

to File

Initialize
Memory Exec

Init Memory Init Memory
Alert Msy Alert Msy
oN PrFF] oN

Initializing (Clearing) the Internal Memory

The procedure to clear the internal memory varies depending on the store mode. This
section describes the procedures when the store mode is recall. For the procedures
when the store mode is store, see section 8.4.

4.

Press the Initialize Memory Exec soft key.
If the alert indication for internal memory initialization (section 8.3) is ON, the Alert
dialog box appears. Proceed to step 5. If the indication is OFF, the data in the internal
memory is cleared without displaying the Alert dialog box.

Press the cursor keys to select OK or Cancel.

Select OK and press SET to clear the data in the internal memory. Select Cancel

and press SET to not clear the data in the internal memory.

IM WT3001E-01EN
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8.6 Recalling the Stored Data

Explanation

[Store set

Mode

store

&4 Recall No.

1

Memory
to File

Initialize
Memory Exec

Alert Msg
oN

* Recalling the Data

Alert,

Real |y

Store memory will be initialized.
Do you want to execute?

You can recall and display the stored numeric data or waveform display data.

There is a one-to-one relationship between the store count number (see section 8.2)
and the Recall No. If you wish to recall the first stored data, for example, set Recall
No. to 1. The Recall No. and store count are also displayed at the upper left corner
of the screen. For example, the information is displayed as “Recall 3/100.” In this
example, the Recall No. is 3, and the store count is 100. If there is no stored data, the

store count is 0.

Note

Only the data stored in the internal memory can be recalled.

* Display Related to Recall

Normal Data
Data stored in normal
measurement mode

Wide-Band Hrm Data
Data stored in wide
bandwidth harmonic
measurement mode

Recall No./store count

Normal Data
Recall 37100
B & change items

Uover:= = m m Sp¢:m [J1-4
Toverim m m m Trq:im

103.2664 |
0.553916 A
a 53.1890

100vrms

o

Urms1

Irms1

m

[(OTOTNIOITETWNT=3

M 0.92986

2005712708 19:00:54 2005/12/08 19:03:30

Date/time of storage

* Initializing (Clearing) the Internal Memory
To start the storage operation again, you must clear the internal memory.
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ChaEter 9 Saving and Loading Data

9.1 PC Card and USB Memory

PC Cards That Can Be Used
This instrument supports flash ATA cards (PC card TYPE Il) and compact flash (using the

PC card TYPE Il adapter). For details, contact your nearest YOKOGAWA dealer.

Note

To use the PC card on the PC, use a PC that supports the PC card. Depending on the PC that
you are using, the PC cards indicated above may not operate properly. Check it beforehand.

Inserting the PC Card
Insert the PC card into the PC card drive with the front side of the card facing right.

Note

Be sure to insert the PC card all the way in. If it isn’t, this instrument may not detect it
correctly.

Ejecting the PC Card

Check that the PC card is not being accessed and press the eject button below the PC
card slot.

*

Normally, the eject button is retracted. To eject the PC card, press the eject button once to
pop the button out and press it again.

N Eject button

Press the eject button once to pop

Front side the button out and press it again.

/-y

CAUTION

« This instrument may malfunction if the PC card is inserted and ejected within
1-second time period.

* Do not remove the PC card or turn OFF the power while it is being accessed. If
you do, the data on the PC card may be destroyed.

» An access icon is displayed at the upper left corner of the screen while the PC
card is being accessed.

IM WT3001E-01EN 9-1
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9.1

PC Card and USB Memory

French

ATTENTION

» Un dysfonctionnement de cet instrument est possible si la carte PC est insérée
puis éjectée dans un délai de 1 seconde.

* Ne pas retirer la carte PC et ne pas mettre I'instrument hors tension pendant
l'acces a la carte PC. Le cas échéant, les données stockées sur la carte PC
risquent d’étre détruites.

* Une icone d’accés s’affiche dans le coin supérieur gauche de I'écran lorsqu’un

accés aux données stockées sur la carte PC est en cours.
. ____________________________________________________________________________________________________________________________|

General Handling Precautions of PC Cards
For the general handling precautions of the PC card, read the instruction manual that

came with the PC card.

USB PERIPHERAL Interface Specifications

Item Specifications

Connector type USB type A connector (receptacle)
Electrical and mechanical specifications Conforms to USB Rev.1.1

Data rate 12 Mbps maximum

Power supply 5V, 500 mA” (per port)

Number of ports 2

* Devices whose maximum current consumption exceeds 100 mA cannot be connected
simultaneously to the two ports.

Port 1 ~L

7
7

BWN =

Port2

|

7
7

[oooal

Pin No. Signal Name

1 VBUS: +5V

2 D—: —Data
3 D+: +Data
4 GND: Ground

Compatible USB Storage Devices
USB memories (USB Mass Storage Class) can be used on this instrument.

9-2
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9.1 PC Card and USB Memory

Connecting the USB Memory

Connect the USB memory directly to this instrument without going through a USB hub.
You can connect the USB memory regardless of whether the power switch on this
instrument is ON or OFF (supports hot-plugging). When the power switch is ON, the USB
memory is detected and enabled approximately six seconds after it is connected. An ID
number (2 or greater) is automatically assigned to the detected USB memory.

Note
* Do not connect USB devices other than a USB keyboard or a USB memory to the USB

PERIPHERAL connector.

» This instrument has two USB PERIPHERAL ports. However, USB devices whose
maximum consumption current exceeds 100 mA cannot be connected simultaneously to
the two ports.

CAUTION

» Do not remove the USB memory or turn OFF the power when the USB memory
is being accessed. If you do, the data on the USB memory may be destroyed.

» An access icon is displayed at the upper left corner of the screen while the USB
memory is being accessed.

French

ATTENTION

* Ne pas retirer la clé USB et ne pas mettre l'instrument hors tension pendant
I'acces a la clé USB. Le cas échéant, les données stockées sur la clé USB
risquent d’étre détruites.

» Une icone d’accés s’affiche dans le coin supérieur gauche de I'écran lorsqu’un
acces a la clé USB est en cours.

General Handling Precautions of USB Memories

For the general handling precautions of the USB memory, read the instruction manual
that comes with the memory.

IM WT3001E-01EN
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9.2 Formatting the Storage Media

Procedure

CAUTION

» Do not remove the storage medium or turn OFF the power when the access
indicator or icon is blinking. Such acts can damage the storage medium or
destroy the data on it.

« If this instrument fails to detect a formatted storage medium, reformat the
storage medium on this instrument. Note that all the data on the storage medium
are cleared when the storage medium is formatted. Be sure to back up important
data beforehand.

French

ATTENTION

» Ne pas retirer le support de stockage ni mettre l'instrument sous tension lorsque
l'indicateur ou I'icéne d’acces clignote. Le cas échéant, un endommagement du
support de stockage ou une destruction des données qui y sont stockées risque
de se produire.

« Si cet instrument n’arrive pas a détecter un support de stockage formate,
reformater le support de stockage sur cet instrument. Noter que toutes les
données stockées sur le support de stockage sont effacées lorsque le support
de stockage est formaté. Veiller a sauvegarder les données importantes au
préalable.

ITEM & ELEMENT OReuoTe

ﬂ @ DISPLAY
- A [voverc| | wave | (| [ e | [same] || [UEREE] | How | || | oca |

Cursor keys
SRS
CAL

@ [ mem | [ Form | I | user | [ecewent] || | wres | @w) SHIFT
- LOWER ITEM LOWER FORM USER SET O AL
a y

To exit the menu during operation, press ESC located above
SCALING | ~ [LINE FILTER AVG
lwl lwl u the soft keys.

|HRmsET] [ mEASURE ] [svicsource]

In the procedural explanation below, the phrase “press the
CURSOR O NuLL

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

{| FLE | )(macesave] [ sTore character strings. For details on the procedures, see section

= WENU STORE SET 3.14.

| pRNT ] [ msc | | HeP |
MENU

1. Press FILE to display the File menu.
2. Press the Utility soft key. The Utility menu and the File List dialog box appear.
3. Press the Function soft key to display the Function menu.
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9.2 Formatting the Storage Media

File elete,
[ File Item Function
setup Delete

Set/Reset

All set

«
Load » Proper ty

« Filter
Save

Bl

all

Attribute

utility Delete Exec

HE

* Selecting the Storage Medium to Be Formatted
4.  Press the Format soft key. A storage media list is displayed in the File List dialog
box.
5.  Press the cursor keys to select the storage medium to be formatted.
Net Work (drive) cannot be formatted.

* Viewing the Storage Media Information
6.  Press the Media Info soft key. The information about the storage medium that
was selected in step 5 is displayed.

Function, Format i
File List, ] [ Function
Delete File Name, Size, Space, ]
Media Info, h Format
PC_Card
usB2 Media Name : PC_Card
Copy Media Size © 127029248 byte Media Info
Used Space : 2807808 byte
vacant Space @ 124221440 byte
Partition Size @ 1
Rename
Il')- «
MakeDir Format
Format
Attribute
I Delete Exec

» Selecting the Number of Partitions
7.  Press the Format soft key to display the Format menu.
8. Press the cursor keys to select 1 or 2.
A storage medium that is already partitioned can be selected and formatted as a
separate storage media, but the separate storage media cannot be partitioned further.

IM WT3001E-01EN 9-5

ejeq Buipeo] pue Buireg =



9.2 Formatting the Storage Media

Explanation

e Ex
9

ecuting (OK)/Aborting (Cancel) the Format Operation
Press the Format Exec soft key. An Alert dialog box appears.

10. Press the cursor keys to select OK or Cancel.

1.

Select OK and press SET to execute the format operation.
Select Cancel and press SET to not carry out the format operation.

Format, Format Format
M Function {4 Function M Function

Format Format Format

« [«
Media Info Media Info Media Info

Alert,

Really Format

[ » Partition »
Format

2 All data in selected device will be erased.
Do you want to execute?

| Format Exec | | Format Exec |

e Storage Medium Information

Lis

* Fo

ts the information about the selected storage medium.
Media Name: Storage medium name.

Media Size: Total size.

Used Space: Size of the used area.

Vacant Space: Size of the free area.

Partition Size: Number of partitions.

rmatting the PC Card/USB Memory

The PC card or USB memory is formatted to FAT format.

e Nu

mber of Partitions.

You can set partitions on the PC card. However, PC cards that are handled as
removable disks cannot be partitioned. You can select 1 or 2 for the number of
partitions.

Note

Note that if you format a storage medium that has data stored on it, all of the stored data are
cleared.
It takes a few seconds to format a PC card.

e Se

lecting the Storage Medium to be Formatted

The explanation is the same as that given in “Selecting the Storage Medium and
Directory” in section 9.3.
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9.3

Saving Setup Parameters, Waveform Display
Data, Numeric Data, Waveform Sampling Data

h ®
ursor keys

CORCI)
@0 @

C

DISPLAY

[vomeric) | wave |

| TEM l I FORM I
LOWER ITEM LOWER FORM

[TEM & ELEMENT

Lue | [sawe)

I USER I IELEMENTI
O Al

‘OREMOTE

UPDATE
[Vpote | | wouw |

SINGLE

CAL

| INTEG |

I LOCAL I

SHIFT

USER SET

To exit the menu during operation, press ESC located above

SCALING |  (LINEFILTER AVG
l—] lvl I—I the soft keys.

MOTOR
SET

FILTER

[HrRmsET] [ MEASURE | [snc source]

In the procedural explanation below, the phrase “press the

R oM cursor keys” may be used. This phrase refers to the

()| C=E R EES)

procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14.

MENU STORE SET

[ PRt | [ misc | [ HELP |

MENU

Procedure

1.

Press FILE to display the File menu.

* Selecting the Item to Be Saved

2.
3.

Press the File Item soft key to display the File Item menu.
Press one of the soft keys from Setup to Numeric or Acquisition* to select the
item to be saved.

Select Acquisition to save the power spectrum waveform data in FFT mode.
Select Numeric to save the measured data of cycle-by-cycle measurement
mode.

If you selected Setup, proceed to step 11 under “Executing/Aborting the Save
Operation” on page 9-10.

If you selected Wave, proceed to “Selecting the Waveform Display Data” on the
next page.

If you selected Numeric, proceed to “Selecting the Numeric Data” on the 9-9.

If Acquisition is selected, proceed to “Selecting the Waveform Sampling Data” on
page 9-10.

* Displayed only to products with the advanced computation (/G6) option.

]

Wave

| File Item

Setup

MNumeric

Load Acquisition

Save Save

utility utility

IM WT3001E-01EN
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

Selecting the Waveform Display Data

* Selecting the Type of Waveform Display Data to Be Saved
4.  Press the Data Type soft key to display the Data Type menu.
5.  Press any of the soft keys from Binary to Float soft key to select the data type.

File,

«

File Item

Wave

|

Data Type

Binary

Save

utility

File
| File Item

ata Type—1%

Binary

ASCH

Float

Save

utility

Selecting the Input Signals to Be Saved
The input signal selection box appears only when you select Float in step 5. (When
the data type is set to Binary or ASCII, the waveform that is displayed on the screen is

saved.)

6. Press the Save soft key to display the Save Menu.

7. Press the Trace soft key to display the input signal selection box.

8.  Press the cursor keys to select any of the elements/wiring units starting with
uU1.

9.  Press SET to select the input signal to be saved.

Proceed to step 12 on page 9-11.

File,

€ File Item

Wave

| Data Type

Float

Save

utility

Save Menu

File List

rset

"

uz2

u3

[«
File Name

0 Trace

u1

Save Exec
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

Selecting the Numeric Data
» Selecting the Type of Numeric Data to Be Saved (for Measurement Modes Other

Than Cycle-by-Cycle)
4.  Press the Data Type soft key to select ASCII or Float.

Note

The data type is fixed to ASCII for the cycle-by-cycle measurement.

» Selecting the Numeric Data to Be Saved
5. Press the List Item soft key to display the List Iltem dialog box.

Selecting All Items at Once

6.  Press the cursor keys to select All ON.

7.  Press SET. The buttons to the left of all the elements and measurement
functions are highlighted indicating that all items will be saved.

Deselecting All ltems at Once

6. Press the cursor keys to select All OFF.

7.  Press SET. The highlighting of the buttons to the left of all the elements and
measurement functions are cleared indicating that all items will not be saved.

File, File, List Item,
[ File Item [ File Item
Preset [QAIl ON (A1l OFF(@Preset1(@Preset2
Numer ic Numer ic
Elem. [gElem 1 (@Elem 2 (@Elem 3 (QElem 4
Data Type Data Type
Func. .u Eutk) (@1 [EILCIT EPCk)
Bsc]  Float sc|  Float @stk) (w0 [E TN [EACK)
.\t @eC0  EUk) @#1k) [Frequ @Freql
i 2 M List Item [BzCk)  [ORs(k) [Exs(k) [ERp(k> [Expk) [EPc

@uhdl(k)@lhdl(k)@Phdf(k)@uthd ([@1thd [2Pthd

(Qutht (Qithf (@Utif (@1tit  ([@hvt (2lhe f

[@U+peak [Slu-peak (C]i+peak (0)1-peak [S)CfU @lctn

» » oW W+ - @ Bg+ (G0
@I-Time (WS ]

1 =2 3 G4

(24F1 (2ZMF2 [@4F3 ([@4Fd
[Fui-uj Eeui-uk Eeui-1i @eui-1j @Ui-1k

Save Save (@)speed (S)Torque [©)SyncSp @©Slip [©Pm
©F1 SF2 [F3 (SF4 ©F5 ([F6 [IF7 [DF8 [CIF9 [SIF10
EF11EF12(2)F 13(2F 142IF 15EF 16[2F 172)F 18(2F 19(2F 20
5 Cycle-by-cycle measurement
Utility utility List Item (CBC)

Preset [2)A11 ON (2JAll OFF

Elem. [#Elem 1 ([©)Elem 2 [©Elem 3 ([©)Elem 4

Func-

.P
@Pm

¢ Selecting Only the Items That Are Preset (during Normal Measurement Only)

6. Press the cursor keys to select Preset1 or Preset2.

7.  Press SET. The buttons to the left of all the elements and measurement
functions that are specified in Preset1 or Preset 2 are highlighted indicating that
the items will be saved.

ejeq Buipeo pue Buireg

Items specified in Preset1 Items specified in Preset2

List Item, List Item,

Preset [©AIl ON (A1l OFF@Preset1(@Preset2 Preset [DJAll ON (@All OFF(SPreset1(@Preset2

Elem. (Elem 1 [$§Elem 2 (®Elem 3 (@Elem 4 Elem. [#Elem 1 (®Elem 2 (@Elem 3 (BElem 4

Func. (gU Euwd) @ [EILCI T EP k) Fune. (U Buad  @n (O3 [@J03)
(®s @stk)  (ga Elater  (8A EAK) (O] Estk) @ Boto B EAG
) Eek)  ([Qoulk) [QeIk> (BFreqU [SFreql [62] Eek)  @ouk) @¢1() [EFrequ [EFreql

[©ztk)  [gRs(k) [@xs(k) [Rp(k) [Xplk) [EPc @z(k) [@Rs(k) ([@xs(k) ([@Rp(k) [Dxplk) [ElPc
@uhdl(k)@lhdl(k)@]vhdl(k)@]uthd @i1thd  [@Pthd @Uhdl(k)@lhdl(k)@Phdf(k)@ulhd (@1thd (2Pthd
(@Utht  (2ithf  [Qutif  (Qitif  (Dhvf (2lhct (Qutht  (@1thf  (QUtif (@1tit  ([@hvf (@lhe f
(8utpeak [2)U-peak [0)1+peak (C]i-peak (D)CfU @41} [@U+peak [olu-peak (5)i+peak (2)1-peak [g)Cfu [@cfi
Ewe v G- (G Ea+ B (v (Bup+ (8- (8 CTH (B

@1-Time [DWS [E]] [B1-Time (gus (Buwo
1 o2 3 4 1 2 3 4
@4F1 (24F2 (2MF3 [@MF4 (2MF1 (2F2 [@MF3 (@)aF4

@eui-uj [Eui-uk Eeui-1i Deui-1] @eui-1k
(©)Speed [@)Torque [B)SyncSp [ES1ip Pm

[Eui-uj Eeui-uk @eui-1i @ui-1j EeUi-1k
[@)speed [©)Torque ([B)SyncSp (@Slip  [(SPm

([©F1 [@IF2 [DF3 ©F4 [SF5 ©F6 [CIF7 (QF8 (CIF9 (SIF10
([©F 11=IF 12(2)F 13(2)F 14(2)F 15(2)F 16{2IF 17 (2)F 18(2IF 19(2)F 20

©F1 (©F2 [©F3 [SF4 [CIFS5 (DF6 [OIF7 (DF8 [CIF9 [SF10

EF11EF122JF 13(2)F 14(2F 15(2)F 16()F 17(2F 18(2)F 19(2IF 20
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

6.

Setting the Items One at a Time

Press the cursor keys to select the element or measurement function that you
wish to specify.

Press SET. When the button to the left of the selected element or measurement
function is highlighted, the numeric data of the measurement function of the
element will be saved. When the highlighting of the button is cleared, the
numeric data of the measurement function of the element will not be saved.

Proceed to step 10 on page 9-11.

Selecting the Waveform Sampling Data
¢ Selecting the Type of Waveform Sampling Data to Be Saved

4.
5.

Press the Data Type soft key to display the Data Type menu.
Press one of the keys from Binary to Float to select the data type.

File, File
€ File Item € File Item

Acquisition isiti
ata lype_ I\

| Data Type
Binary
Binary

ASCIT

I Float

Save Save

[
utility utility

» Selecting the Input Signals to Be Saved
The input signal selection box appears only when you select Float in step 5. (When
the data type is set to Binary or ASCII, the waveform that is displayed on the screen is

saved.)

6.  Press the Save soft key to display the Save Menu menu.

7.  Press the Trace soft key to display the input signal selection box.

8.  Press the cursor keys to select any of the elements/wiring units starting with
uU1.

9.  Press SET to select the input signal to be saved.

Proceed to step 12 on page 9-11.

€ File Item

Acquisition

File, Save Menu
il

File List

| Data Type [+Set

Binary b1

[«
File Name

" [ Trace

uz2 u1

u3

Save

utility Save Exec
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

Executing/Aborting the Save Operation
10. Press ESC to close the List Item dialog box.

11. Press the Save soft key to display the Save Menu.
12. Press the File List soft key to display the File List dialog box.

* Selecting the Save Destination Medium
13. Press the cursor keys to select the storage medium (indicated by [ ]).
14. Press SET to confirm the storage medium.

* Selecting the Save Destination Directory
(Perform this operation when directories are present on the medium.)
15. Press the cursor keys to select the save destination directory (indicated by
<>).

16. Press SET to confirm the directory.

The selected medium/directory is displayed in “Path=......” located above and to
the left of the File List dialog box.

File —
[ Fite tem
File List
Numeric
Data Type
File Name E—
E’ Float File List,
ath = PC_Card,
T Space 127316600 byte __ _
[_File Name Size Date Attribute_|
=
[pc_card 1
INetwork 1
» » 0011 TIF 38574 2005/04-15 10:21 RA
0010 TIF 38574 2005/04-15 10:20 RA
0009 TIF 38574 2005/04-15 10:19 RA
i 0008 TIE 38574 2005/04-15 10:19 R/
Save 0007 TIE 38574 2005/04-15 10:18 RA
0006 TIE 38574 2005/04-15 10:18 RA
0005 TIE 38574 2005/04/15 10:18 R/
0004 TIF 38574 200570415 10:17 RA
0003 TIF 38574 200570415 10:17 RA
0002 TIE 38574 2005/04-15 10:17 R/
0001 TIE 38574 2005/04-15 10:16 RA
k v
utility I save Exec |

» Setting the File Name and Comment
17. Press the File Name soft key to display the Save dialog box.
18. Press the cursor keys to select Auto Naming.
19. Press SET to select ON or OFF.
20. Press the cursor keys to select File Name.
21. Press SET to display the keyboard.
22. Use the keyboard to set the file name.
For keyboard operations, see section 3.14, “Entering Values and Strings.”
23. Enter the Comment in a similar fashion.
24. Press ESC to close the Save dialog box.
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

Save Menu || Save Menu |
«

File List Fi

Save, File Name Save, Fi

Auto Naming OFF Iy |

CAPS

EER

Filename [ ] = nisERT
4 A 1 4 9 11 2 1 Y
Comment ] » e TeTalBC D EFIGTHT TS TKLTAL]
L NOPTORS [TV UV X2 BS

EPAceli 2 [+ [ [ S L& T (D [elul

B

Save Exec | Sal| ENT

Executing the Save Operation

25. Press the Save Exec soft key. The data is saved to the directory indicated by
Path=...... At the same time, the Save Exec soft key changes to the Abort soft
key.

Aborting the Save Operation
26. Press the Abort soft key to abort the save operation. At the same time, the Abort
soft key changes to the Save Exec soft key.

Save Menu || Save Menu__]
« «

File List File List

File Name File Name

| Save Exec | Abort |

Specifying the File to Be Displayed in the File List Dialog Box
The procedure is the same as that given in “Specifying the File to Be Displayed in the
File List Dialog Box” in section 9.6.

Viewing the Properties
The procedure is the same as that given in “Viewing the Properties” in section 9.6.

9-12
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

Explanation

CAUTION

Do not remove the storage medium (disk) or turn OFF the power when the access

indicator or | 2] is blinking. Doing so can damage the storage medium or destroy the
data on the medium.

French

ATTENTION

Ne pas retirer le support de stockage (disque) ni mettre I'instrument hors tension

lorsque ou l'indicateur d’acces clignote. Le cas échéant, un endommagement
du support de stockage ou une destruction des données stockées sur ce support
risque de se produire.

Setup parameters, waveform display data, numeric data, and waveform sampling data
can be saved.

e Limitation on the Data Save Function by Measurement Modes
There are limitations on the data save function depending on the measurement mode

as follows:
Measurement Mode and Options
Normal Wide Bandwidth Waveform Voltage
X IEC Harmonic . FFT Fluctuation |Cycle by Cycle
Measurement Harmonic Computation N
Saved Item and Flicker
1G6
IStandard 1G6 1G6 1G6 1G6 IFL Standard
Harmonics

9

Setup parameters Yes Yes Yes Yes Yes Yes Yes Yes <.

(Setup) 5
«Q

Waveform data Yes Yes No No Yes Yes™ No No o

(Wave) g-

Numeric data g

(Numeric)*z Yes Yes Yes Yes Yes Yes No Yes 8
=]

Waveform 3

sampling data No No No No Yes Yes No No «@

(Acquisition) QU,
)

Yes: Can be saved.
No: Cannot be saved.

*1 FFT waveforms are saved as waveform sampling data (Acquisition).
*2 If an item that is not measured or computed in the respective measurement mode is selected,
NAN data is saved.

e Saving Setup Parameters
Select Setup from the File ltem menu to save setup parameters.

* Setup Parameters That Are Saved
The setup parameters of each key existing at the time of the save operation can be
saved. However, setup parameters such as the date, time and communications are
not saved.
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

¢ Data Size

The data size of a single set of setup parameters is approximately 20 KB.

¢ Extension

The .SET extension is automatically added to the file name.

e Saving the Waveform Display Data

Select Wave from the File Iltem menu to save waveform display data.

* Relationship between the Waveform Display Data That Can Be Saved and

Measurement Modes

There are limitations on waveform display data that can be saved depending on
the measurement mode as indicated below: Set the item to be saved to waveform
sampling data (Acquisition) for FFT waveforms.

Measurement Mode

Waveform Display Data

Normal Measurement | Waveform Computation FFT?
u1 Yes Yes Yes
" Yes Yes Yes
u2 Yes Yes Yes
12 Yes Yes Yes
u3 Yes Yes Yes
13 Yes Yes Yes
u4 Yes Yes Yes
14 Yes Yes Yes
Speed” Yes Yes Yes
Torque™ Yes Yes Yes
Math1? No Yes No
Math22 No Yes No

*1 Applicable only to products with the motor evaluation function (/MTR option).

*2 Applicable only to products with the advanced computation (/G6 option).

¢ Selecting the Data Type
Select the data type from below. The extension is automatically added.

* Binary

» The following two files are created in the directory.
+ Waveform display data file (.wvf)
» ASCII header file (.hdr)

»  Waveform display data is saved in binary format.

» For details on the ASCII header file, see appendix 3.

« Either file cannot be loaded into this instrument.

« ASCII

* Saved in ASCII format.
» The file can be used on your PC for analysis.
* The file cannot be loaded into this instrument.

* Float

» Saved in 32-bit floating format.
* The file cannot be loaded into this instrument.
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

Note

The waveform display data that is saved on this instrument is not the sampled data acquired
at the sample rate (approximately 200 kS/s) of this instrument. The waveform display data
is waveform sampling data that has been P-P compressed (see the note in section 2.7) to a
set of 1002 data points for displaying the waveform on the screen. Waveform sampling data
can be saved in waveform computation mode or FFT mode on models with the advanced
computation (/G6) option.

* Extension and Data Size
» During normal measurement

Data Type Extension Data Size (Bytes)

Binary WVF Approx. (8K + 4 x 1002 x Tw) where Tw is the number of displayed
waveforms
.HDR Approx. 1 K (condition: when there is one displayed waveform)
ASCII .CSV Approx. 15 K (condition: when there is one displayed waveform)
Float .FLD 4 x 1002

* Selecting the Waveform
*  When the data type is set to Binary or ASCII, the waveform that is displayed on
the screen is saved.
* When the data type is Float, the waveform of the input signal selected from the
following is saved.
» Only the input signals of the installed elements are applicable for the
selection.
» For models with the motor evaluation function (option), the input signals of
Speed and Torque are also selectable items.

» Saving the Numeric Data
Select Numeric from the File Item menu to save numerical data.

¢ Selecting the Data Type
Select the data type from below. The extension is automatically added. The data
type is fixed to ASCII for the cycle-by-cycle measurement.
» ASCII
» Saved in ASCII format.
» The file can be used on your PC for analysis.
» The file cannot be loaded into this instrument.
* Float
» Saved in 32-bit floating format.
» The file cannot be loaded into this instrument.

* Extension and Data Size (Normal Measurement Example)

Data Type Extension Data Size (Bytes)

ASCII .CSV Approx. 2 K (condition: number of elements 1, saved item
Preset1)
Float WTD When integration is not performed

Approx. (8 K+ 4 x Dn)
When integration is performed
Approx. (8K + (4 x Dn + 16 x Ti))
Dn: Number of numerical data to be saved
(Number of measurement functionsx(number of elements +
number of wiring units))
Ti: Number of integration time to be saved

IM WT3001E-01EN
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

¢ Selecting the Numeric Data
Select the numeric data items that are to be saved.

Installed elements and wiring units are applicable for the selection.
Measurement functions can be selected as follows:
For measurement modes other than cycle-by-cycle measurement
* Measurement functions of normal measurement (see section 2.2)
» Measurement functions of the motor evaluation function (option)*
* Measurement functions of harmonic measurement (option)*
For cycle-by-cycle measurement mode
* Measurement functions of cycle-by-cycle measurement*

* See the Expansion Function User’s Manual, IM WT3001E-51EN.
The following data is saved in the places where numeric data does not exist
when saving the numeric data.
« For ASCII files: Characters NAN, +INF, -INF, ERROR, or blank™.

*1 Measurement functions that are displayed as blank such as the Oth (dc) and 1st

order values of U and ¢l.

» For Float files: 0x7FC00000, 0x7F800000, OxFF800000, or OXFFFFFFFE.
When saving the cycle-by-cycle measurement data, information indicating
whether peak over-range occurred during the measurement is recorded to
the right of the voltage (U), current (l), speed, and torque data values using a
number between 0 and 7. There are two methods for detecting peak over-range:
detection by data and detection by hardware. The peak over-range information
that is recorded is a combination of these detection results. See below.

Peak over-range detection by hardware

Did not occur Occurred
Peak over-range data did not occur 0 4
Positive peak over-range data occurred 1 5
Negative peak over-range data occurred 2 6
Positive and negative peak over-range data occurred 3 7

Note

If any hardware peak over-range is detected during the measurement of all cycles, a number
between 4 to 7 is recorded for the data of all cycles of that input signal.

Saving the Waveform Sampling Data
Select Acquisition from the File ltem menu to save waveform sampling data.*
* Data acquired at this instrument’s sample rate (200 kS/s).

9-16
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

¢ Relationship between the Waveform Sampling Data That Can Be Saved and
Measurement Modes
There are limitations on waveform sampling data that can be saved depending on
the measurement mode as indicated below:

Measurement Mode

Waveform Display Data

Waveform Computation™ FFT™
u1 Yes Yes
"1 Yes Yes
U2 Yes Yes
12 Yes Yes
u3 Yes Yes
13 Yes Yes
U4 Yes Yes
14 Yes Yes
Speed" Yes Yes
Torque™ Yes Yes
Math12 Yes No
Math2'2 Yes No
FTT12 No Yes
FFT2? No Yes

*1 Applicable only to products with the motor evaluation function (/MTR option).
*2 Applicable only to products with the advanced computation (/G6 option).

¢ Selecting the Data Type
Select the data type from below. The extension is automatically added.
* Binary

The following two files are created in the directory.

« Waveform display data file (.wvf)

» ASCII header file (.hdr)

Waveform display data is saved in binary format.
For details on the ASCII header file, see appendix 3.
Neither file can be loaded into this instrument.

« ASCII

Saved in ASCII format.
The file can be used on your PC for analysis.
The file cannot be loaded into this instrument.

¢ Float

Saved in 32-bit floating format.
The file cannot be loaded into this instrument.

IM WT3001E-01EN
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

¢ Extension and Data Size

Data Type Extension Data Size (Bytes)

Binary wvf Approx. (8K + 4 x the number of waveform sampling
data points x Tw) where Tw is the number of displayed
waveforms

.hdr Approx. 1 K (condition: when there is one displayed
waveform)

ASCII .csv Approx. 150 K (condition: when there is one displayed
waveform) with the data update interval set to 50 ms

Float fld 4 x the number of waveform sampling data points

» The number of waveform sampling data points of U1 to 14, Speed, Torque, Math1,
Math2 in waveform computation mode

Data Update Interval Number of Waveform Sampling Data Points

50 ms 10,000 points
100 ms 20,000 points
250 ms 50,000 points
500 ms 100,000 points
1s 200,000 points
2s 400,000 points
5s 1,000,000 points
10s 2,000,000 points
20s 4,000,000 points

» The number of waveform sampling data points of U1 to 14, Speed, Torque, Math1,
Math2 in FFT mode

FFT Points Number of Waveform Sampling Data Points
200 k 200,000 points
20k 20,000 points

* The number of waveform sampling data points do not depend on the data update interval.

* The number of waveform sampling data points of FF1 and FF2 in FFT mode

FFT Points Number of FFT Waveform Data Points
200 k 100,000 points + 1 (DC)
20k 10,000 points + 1 (DC)

¢ Selecting the Waveform
* When the data type is set to Binary or ASCII, the waveform that is displayed on
the screen is saved.
* When the data type is Float, the waveform of the input signal selected from the
following is saved.
» Only the input signals of the installed elements are applicable for the
selection.
» For models with the motor evaluation function (option), the input signals of
Speed and Torque are also selectable items.
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

¢ Executing the Save Operation

The save operation may take several seconds to several hours depending on
the number of waveforms to be saved, the data type, the number of waveform
sampling data points determined by the data update interval, and the data
transfer rate to the save destination medium. The save operation takes a long
time when there are many waveforms to be saved, the data update interval is
slow, and the number of waveform sampling data points is large.

The measurement stops while the data is being saved. The measurement
resumes when the save operation completes or is aborted.

To execute the save operation when the data update interval is 20 s and the
display is held, execute a single measurement once, and carry out the save
operation after the data update due to the single measurement is complete.

If you carry out single measurement while the display is held, the waveform
sampling data is overwritten. If you execute the save operation while the data
update by the single measurement is in progress and the waveform sampling
data is being overwritten, an error occurs, and the file is not created.

If the speed or torque signal type of the motor evaluation function is set to pulse,
“‘ERROR” is saved for the waveform sampling data of that signal.

* Selecting the Storage Medium and Directory
Media on which saving and reading is possible are displayed in the File List dialog

box.

Currently selected medium and directory

File List

ath = PC_Card\Power,

Space 127328256 byte

File Name Size Date, Attribute

[trc_card 1

L [Network 1

<.. > 2005/05/24 13:07
<Power_T3 > 2005-05/24 13:00
<Power_T2 > 2005-05-24 13:00
<Power_T1 > 2005-05-24 12:38
WAVE_0003 W 48272 2005-05-24 13:18
WAVE_0002 W 48272 2005-05-24 13:18
WAVE_0001 W 48272 2005/05/24 13:18
WAVE_0000 W 48272 2005/05/24 13:18

2333

Directory

Save destination medium

Display Example of Storage Media

[PC_Card]: PC card

[USB2]: USB memory (option) with ID number 2

[NetWork]: Network drive (option. see Expansion Function User’s Manual, IM

WT3001E-51EN)

IM WT3001E-01EN
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9.3 Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data

Note

File Name and Comment

» Afile name must be assigned. Comments are optional.

* You cannot save data to a file name that already exists in the same directory
(overwriting not allowed).

Number and Types of Characters That Can Be Used

Item Number of Characters Characters That Can Be Used
File Name 1 to 8 characters 0-9, A-Z, %, _, () (parentheses), - (minus sign)
Comment 0 to 25 characters Characters that are displayed on the keyboard and spaces

Auto Naming Function

When Auto Naming is turned ON, files with a four digit number from 0000 to 2499 are
automatically created when saving the data. You can specify a common name (up to 4
characters, specified through Filename) that is placed before the number.

Specifying the File to Be Displayed in the File List Dialog Box
The explanation is the same as that given in “Specifying the File to Be Displayed in
the File List Dialog Box” in section 9.6.

Properties
The explanation is the same as that given in “Properties” in section 9.6.

» For the meanings of the measurement function symbols that are displayed, see section 2.2,
“Measurement Functions and Measurement Periods,” 2.5, “Computation,” 2.6, “Integration,”
appendix 1, “Symbols and Determination of Measurement Functions,” and Expansion
Function User’s Manual, IM WT3001E-51EN.

» For details on the wiring units expressed as A and XB, see section 4.1, “Selecting the Wiring
System.”

* The maximum order for which the harmonic data is saved is the maximum harmonic order to
be measured that is specified in the harmonic measurement (option) menu.

* Up to 41 characters can be displayed in the path.

» File names are not case-sensitive. Comments are case-sensitive. In addition, the following
five file names cannot be used due to limitations of MS-DOS.

AUX, CON, PRN, NUL, and CLOCK

» The maximum number of files that can fit in one directory is 2500. If you need to save more
than 2500 files, change the directory or move the existing files to another directory.

» The header section of the saved file is in a common format used by YOKOGAWA's measuring
instruments. Therefore, data that is not used by the SL1400 is also included.

» Setup parameters that have been saved on products with firmware version having
incompatible data cannot be loaded.

+ You can use the File Reader Software™ to view the following files and convert them into CSV
files on your PC.

»  Waveform display data file saved in binary format (*.wvf)

* Numeric data file saved in float format (*.WTD)

» Setup parameter file (*.SET)

*2 The software program can be downloaded by accessing the Download and Support page
from the following URL.
http://www.yokogawa.com/ymi/

» If you change the extension of the file such as on a PC, the file can no longer be loaded into
the File Reader Software.
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9.4 Saving the Screen Image Data

Procedure

CAUTION

Do not remove the PC card or USB memory or turn OFF the power when the
access indicator or icon of the PC card or USB memory is blinking. This can
damage the PC card or USB memory or destroy the data on it.

French

ATTENTION

Ne pas retirer la carte PC ni la clé USB et ne pas mettre I'instrument hors tension
lorsque l'indicateur d’accés ou l'icone de la carte PC/la clé USB clignote. Le cas

échéant, un endommagement de la carte PC/la clé USB ou une destruction des
données qui y sont stockées risque de se produire.

DISPLAY ITEM & ELEMENT

Lune | [sane

OREMOTE
UPDATE
I RATE | | HOLD | ILOCALl

© L) ©

Inuveric] | wave |
Cursor keys

< > OTHERS LICTI o P SINGLE
TIME
CAL
@ [ mem | [ rorm | || | user | [ecement]
I » 1 LOWER ITEM LOWER FORM USER SET O AL

I INTEG |
To exit the menu during operation, press ESC located above
the soft keys.

|SCALING| |LINEFILTER| | AVG l

MOTOR FREQ
SET FILTER

[HrRmsET| [ mEASURE | [snc source]
CURSOR O NuLL

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and

| FILE | IMAGE SAVE] | STORE | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

[PrRnT ] [ misc | [ HELP |
MENU

1. Press SHIFT+IMAGE SAVE (MENU) to display the Image Save menu.

» Selecting the Data Format
2. Press the Format soft key to display the Format menu.
3.  Press any soft key from TIFF, BMP, Post Script, PNG, and JPEG to select the
data format.

* Selecting the Color Mode
(Selectable only when the data format is set to TIFF, BMP, PNG, or JPEG in step 3)
4.  Press the cursor keys to select Color, Reverse (white background), Gray
(grayscale), or OFF.

* Turning ON/OFF the Data Compression
(Selectable only when the data format is set to BMP in step 3 and the color mode is
set to Color, Reverse, or Gray in step 4.)
5.  Press the Compression(Color) soft key to select ON or OFF.

IM WT3001E-01EN
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9.4 Saving the Screen Image Data

For BMP
[image Save__} Image Save Image Save
Format
4 Format {4 Format
TIFF
TIFF BMP

Color
Color
Compression

BMP

< -> ->
Comment Post Script

File List JPEG File List

| «
File Name File Name File Name

» Setting Comments

6.
7.

Press the Comment soft key. A keyboard appears.
Use the keyboard to enter the comment.

For keyboard operations,, see section 3.14, “Entering Values and Strings.”

[Cimage Save__] Image Save

4 Format i«
v
TIFF
E Color <
caps
OFF - INSERT
E1FA ] EY 61 [ b E21 61 1 N S

et lelalBICIDIELFIGIHLITJ[R[LIM]T
e=LINLO[PIQIRISTTIUIVIUEXTY 2] |
S 3 2 I I 1 <] A 3 B ) T

: ->
Comment

@
71

i« [
File List F|

i« «
File Name

* Selecting the Storage Medium and Directory

8.
9.

10.

Press the File List soft key to display the File List dialog box.

The procedure is the same as that given inin “Selecting the Storage
and “Selecting the Save Destination Directory” in section 9.3.

Press ESC to close the File List dialog box.

Image Save
File List
ath = PC_Card,
Space 0 byte
File Name, Size, Date, Attribute,
N " Format
pc_card 1
TIFF
& color
OFF
[
= Comment
v
(]
File List
File Name

Medium”
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9.4 Saving the Screen Image Data

e Setting the file name
Press the File Name soft key to display the File Name dialog box.
Press the cursor keys to select Auto Naming.
Press SET to select ON or OFF.

11.
12.
13.
14.
15.
16.

17.

* Executing or Aborting the Save Operation
Display the desired screen and carry out the following procedure.

Press the cursor keys to select File Name.
Press SET. A keyboard appears.
Use the keyboard to set the file name.
For keyboard operations, see section 3.14, “Entering Values and Strings.”

Press ESC to close the File Name dialog box.

Image Save

M Format

File.

TIFF

auto Naming 01| 5 cotor
Iy e— ore

«
Comment

[«
File List

File Name

File,

= INSERT

[LZ[3Lals1617 181810, IN=[E[FE T
e lelalBICIDIELFIGIHLITJ[R[LIM]T]

esLINO[PTQIRISTTIUIUIUIXTY 2] |
S 3 2 3 I 3 <] A 3 i B T

Image Save

CAPS

A0

&
-
»

H
3

It

Press IMAGE SAVE. The screen image data is saved to the directory indicated
If you press IMAGE SAVE again while the save operation is in
progress, the operation is aborted. An icon appears at the upper left corner of
the screen while the save operation is in progress.

by Path=.....

IM WT3001E-01EN
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9.4 Saving the Screen Image Data

Explanation

Note

The screen image data can be saved.

Data Format and Extension
The data in the following formats can be saved. The extension that is automatically
added and the data size are indicated below.

Data Format Extension Data Size (Reference Value, Unit: Bytes)

OFF Color Color (data compression)
TIFF TIF Approx. 40 K Approx. 310 K -
BMP .BMP Approx. 40 K Approx. 310 K Approx. 30 K
Post Script .PS Approx. 80 K - -
PNG .PNG Approx. 5 K Approx. 10 K -
JPEG JPG Approx. 40 K Approx. 50 K -

Color Mode

The color mode can be selected when the data format is TIFF, BMP, PNG, or JPEG.
» Color: Color (256 colors)

» Reverse: White background, black text, color waveforms

« Gray: 16 gray levels

» OFF: Black and white

Turning ON/OFF Data Compression

The data compression can be turned ON/OFF when the data format is BMP and the
color mode is Color, Reverse, or Gray.

* OFF: Do not compress the data.

* ON: Compress the data with RLE.

File Name and Comment
The explanation is the same as that given in “File Name and Comment” in section 9.3.
However, only the first 20 characters of the comment appears on the screen.

Selecting the Storage Medium and Directory
The explanation is the same as that given in “Selecting the Storage Medium and
Directory” in section 9.3.

Auto Naming Function
Same as the explanation in “Auto Naming Function” in section 9.3.

The number of directories and files that can be displayed in the file list is 2500. If the number

of directories and files in a directory exceeds 2500, the file list randomly displays 2500 of the

directories and files.

» If you change the extension of the file such as on a PC, the file can no longer be loaded.

» Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by this instrument using your PC.

» Up to 41 characters can be displayed in the path. If the path exceeds 41 characters, “...” is
displayed at the end of the character string.

» File names are not case-sensitive. Comments are case-sensitive. In addition, the following

names cannot be used due to limitations of MS-DOS.

AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9
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9.5 Loading Setup Parameters

CAUTION

Do not remove the PC card or USB memory or turn OFF the power when the
access indicator or icon of the PC card or USB memory is blinking. This can
damage the PC card or USB memory or destroy the data on it

French

ATTENTION

Ne pas retirer la carte PC ni la clé USB et ne pas mettre I'instrument hors tension
lorsque l'indicateur d’acceés ou l'icone de la carte PC/la clé USB clignote. Le cas

échéant, un endommagement de la carte PC/la clé USB ou une destruction des
données qui y sont stockées risque de se produire.

Procedure

m @ DISPLAY ITEM & ELEMENT Oreore
A inoveric] | wave | || [une | [sae] || [UERATE] | wow | |f [ roca |
Cursor keys

CIRO

CAL
@ L mem | [ rorm | || [ user | [ewement] || | wres | @) SHIFT
- — LOWER ITEM LOWER FORM USER SET O AL
ry y

To exit the menu during operation, press ESC located above
(scaun] [uneruter] (Ave |
WOroR TREQ the soft keys.
FILTER

(RmseT) (WEAsRE] [CsoRE] | the procedural explanation below, the phrase “press the
CURSOR O NULL » .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

i
(| FILE '} STORE character strings. For details on the procedures, see section

MENU STORE SET 3.14.

[ PRNT | [ misc | [ HELP |
MENU

1. Press FILE to display the File menu.

File,
M File Item

Setup

Load

Save

Utility
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9.5 Loading Setup Parameters

2. Press the Load soft key. The Load Menu and the File List dialog box appears

* Selecting the Load Source Storage Medium
3.  Press the cursor keys to select the load source storage medium (indicated by

[

4.  Press SET to confirm the storage medium.

* Selecting the Load Source Directory
(Perform this operation when directories are present on the medium.)
5.  Press the cursor keys to select the load source directory (indicated by < >).
6. Press SET to confirm the directory.
» The selected storage medium/directory is displayed in “Path=......" located above and to
the left of the File List dialog box.
» Select<.. >and press SET to return to a higher level directory.

File, Load Menu__|
€ File Item File List,
ath = PC_Card\PC1,
setup Space 128212992 byte
File Name, Size Date, Attribute,

Ipc_card 1
<.. > 2004-05/22 00:52

0003 -SET 27309 20040522 00:54 RA
0000 “SET 27309 2004/05/22 00:53 RA

» [
Load Proper ty

Filter

vl | item R

]
utility | Load Exec |

e Selecting the File to Be Loaded
7.  Press the cursor keys to select the file.

Save

* Executing the Load Operation
8.  Press the Load Exec soft key. The selected file is read from the directory
indicated in Path=...... At the same time, the Load Exec soft key changes to the
Abort soft key.

* Aborting the Load Operation
9.  Press the Abort soft key. The load operation is aborted. At the same time, the
Abort soft key changes to the Load Exec soft key.

[__Load Menu__| | [_Load Menu__1

] » [
Proper ty Proper ty

Filter Filter

Item  pI1] all
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9.5 Loading Setup Parameters

.Sp

ecifying the File to Be Displayed in the File List Dialog Box

The procedure is the same as that given inin “Specifying the File to Be Displayed in
the File List Dialog Box” in section 9.6.

* Viewing the Properties
The procedure is the same as that given inin “Viewing the Properties” in section 9.6.

Explanation

The setup parameters saved using this instrument can be loaded.

* Se

lecting the Storage Medium and Directory

The explanation is the same as that given in “Selecting the Storage Medium and
Directory” in section 9.3.

oSp

ecifying the File to Be Displayed in the File List Dialog Box

The explanation is the same as that given in “Specifying the File to Be Displayed in
the File List Dialog Box” in section 9.6.

e Properties
The explanation is the same as that given in “Properties” in section 9.6.

Note

An error occurs if a key other than the Abort key is pressed while saving or loading a file.

The number of directories and files that can be displayed in the file list is 2500. If the number
of directories and files in a directory exceeds 2500, the file list randomly displays 2500 of the
directories and files.

If you change the extension of the setup parameter file such as on a PC, the file can no longer
be loaded into this instrument.

Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by this instrument using your PC.

Up to 41 characters can be displayed in the path. If the path exceeds 41 characters, “..." is
displayed at the end of the character string.

File names are not case-sensitive. Comments are case-sensitive. In addition, the following
names cannot be used due to limitations of MS-DOS.

AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9

If the setup parameters that are saved to a file are loaded, the key settings are changed to the
loaded information and cannot be undone. It is recommended that you first save the current
setup parameters and then load the setup parameters from a file.

Setup parameters such as the date and time, and communications are not saved. Therefore,
loading setup parameters from a file will not change these settings.

Setup parameters that have been saved on products with firmware version having
incompatible data cannot be loaded.

Setup parameters saved on models with a different product version, element configuration, or
options as well as models with a different firmware (ROM) version of incompatible data cannot
be loaded.

IM WT3001E-01EN
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9.6 Specifying the File to Be Displayed, Displaying

File Properties, and Selecting File Attributes

CAUTION

Do not remove the PC card or USB memory or turn OFF the power when the
access indicator or icon of the PC card or USB memory is blinking. This can
damage the PC card or USB memory or destroy the data on it.

French

ATTENTION

Ne pas retirer la carte PC ni la clé USB et ne pas mettre I'instrument hors tension
lorsque I'indicateur d’accés ou l'icdne de la carte PC/la clé USB clignote. Le cas
échéant, un endommagement de la carte PC/la clé USB ou une destruction des
données qui y sont stockées risque de se produire.

Procedure

DISPLAY ITEM & ELEMENT

OREMOTE

& ) ©

C

ursor keys

SR

Inuveric] | wave |

Lue | [same|

UPDATE
[VRoaTe | | wouw |

I LOCAL I

SINGLE

CAL

I TEM I I FORM I

I USER I |ELEMENT|

| INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

SHIFT

@ 0

ISCALINGI |LINEFILTER| | AVG l

MOTOR FREQ
SET FILTER

To exit the menu during operation, press ESC located above
the soft keys.

[HrRmsET| [ MEASURE | [snc source]

In the procedural explanation below, the phrase “press the
CURSOR O NULL

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
character strings. For details on the procedures, see section
3.14.

o) =m

MENU STORE SET

[ PRt ] [ misc | [ HELP |
MENU

1. Press FILE to display the File menu.

2 Press the Utility soft key. The Utility menu and the File List dialog box appear.
3. Press the Function soft key to display the Function menu.

4 Press the Delete soft key to display the Delete menu.

File,
| File Item

o]

—
Set/Reset Copy

Function

setup Delete

All Set Rename

[

< -
Load

« Filter
Save Format
all

Property MakeDir

Attribute Attribute

Utility Delete Exec Delete Exec

HE
EE
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9.6 Specifying the File to Be Displayed, Displaying File Properties, and Selecting File Attributes

e Selecting the Storage Medium and Directory
5.  The procedure is the same as that given inin “Selecting the Storage Medium”
and “Selecting the Save Destination Directory” in section 9.3.

» Specifying the File to Be Displayed in the File List Dialog Box
6.  Press the Filter soft key to select Item or All.
» If you select Item, the list of files corresponding to the file type (Setup, Wave, or
Numeric) that is specified for File Item in the File menu, in the directory selected in step
5, is displayed.
» If you select All, the list of all the files in the directory selected in step 5 is displayed.

* Viewing the Properties
7. On the File List dialog box, press the cursor keys to select the file.
8.  Press the Property soft key to display the file property window.
9. Press ESC to close the file property window.

elete. Delete
€ Function @ Function
Delete Proper ty, Delete

==

iE

File Name : 0001.SET
Set/Reset File Size : 27309 byte Set/Reset
Date/Time : 2004/05/21 17:53
Attribute @ R/W

Bl

All set Al set
Property ' Proper ty
Filter

Al ro|reem RIT

Attribute Attribute

Delete Exec Delete Exec

HE
HE

» Selecting the File Attribute
10. Press the cursor keys to select the file.
11.  Press the Attribute soft key. The attribute of the selected file changes to R or

elete,
File List, @ Function
ath = PC_Card\PC1,
Space 124030976 byte Delete
File Name, Size Date, Attribute,
[pc_card 1 Set/Reset
<.. > 2004-05/21 17:46
0001 -SET 27309 20040521 17:53 R
0000 “SET 27309 2004/05/21 17:50 RA
I All set |
[«
Property
Filter
vl | 1tem  RT1]

|Lihuw, |‘
—
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9.6 Specifying the File to Be Displayed, Displaying File Properties, and Selecting File Attributes

Explanation

» Selecting the Storage Medium and Directory
The explanation is the same as that given in “Selecting the Storage Medium and
Directory” in section 9.3.

* Specifying the File to Be Displayed in the File List Dialog Box
You can specify the file to be displayed in the File List dialog box.

Item

The list of files corresponding to the file type (Setup, Wave, or Numeric) that is
specified for File Item in the File menu, in the selected directory, is displayed.
All

The list of all the files in the selected directory is displayed.

* Properties
Displays the following information about the selected file: filename.extension, the file
size, the date the file was saved, the attribute, the comment, etc.

* Selecting the File Attribute
Select the file attribute of each file from the following.

Note

R/W

Read and write.

R

Read only. Cannot write to the file or delete the file.

You cannot change a directory attribute.

The number of directories and files that can be displayed in the file list is 2500. If the number
of directories and files in a directory exceeds 2500, the file list randomly displays 2500 of the
directories and files.

Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by this instrument using your PC.

Up to 41 characters can be displayed in the path. If the path exceeds 41 characters, “...” is
displayed at the end of the character string.

File names are not case-sensitive. Comments are case-sensitive. In addition, the following
names cannot be used due to limitations of MS-DOS.

AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9
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9.7

Procedure

Deleting Files

Do not remove the PC card or USB memory or turn OFF the power when the
access indicator or icon of the PC card or USB memory is blinking. This can

CAUTION

damage the PC card or USB memory or destroy the data on it.

French

ATTENTION

Ne pas retirer la carte PC ni la clé USB et ne pas mettre I'instrument hors tension
lorsque l'indicateur d’acceés ou l'icone de la carte PC/la clé USB clignote. Le cas

échéant, un endommagement de la carte PC/la clé USB ou une destruction des
données qui y sont stockées risque de se produire.

© ) ©

Cursor keys

O )
GRUNG)

lSCALINGI |LINEFILTER| I AVG l
Q

MOTOR FRE
SET FILTER

[HRmsET] [ MEASURE |  [svwe source]
CURSOR O NULL

(e )

MENU STORE SET

[ PRNT | [ misc | [ HELP |
MENU

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

Lo | s

UPDATE
[VreatE] T wouw |

| LOCAL |

CAL

I ITEM I I FORM I

[ user | [eewen|

I INTEG I

LOWER ITEM LOWER FORM

USERSET O ALL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

1. Press FILE to display the File menu.
2. Press the Utility soft key. The Utility menu and the File List dialog box appear.
3.  Press the Function soft key to display the Function menu.
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9.7 Deleting Files

4. Press+the Delete soft key to display the Delete menu.

elete, unction— 14

Function
Delete

Delete

Set/Reset

File,
| File Item

Setup

Copy

All set Rename

[ - -
Load Property MakeDir

« Filter
Save Format

|

E

Attribute Attribute

Utility Delete Exec Delete Exec

HE
EE

» Selecting the Storage Medium and Directory
5. The procedure is the same as that given inin “Selecting the Storage Medium”
and “Selecting the Save Destination Directory” in section 9.3.

* Specifying the File to Be Displayed in the File List Dialog Box
6.  The procedure is the same as that given inin “Specifying the File to Be Displayed
in the File List Dialog Box” in section 9.6.

* Viewing the Properties
7.  The procedure is the same as that given inin “Viewing the Properties” in section
9.6.

» Selecting the File Attribute
8.  The procedure is the same as that given inin “Selecting the File Attribute” in
section 9.6.

* Selecting the File to Be Deleted One at a Time

9.  Press the cursor keys to select the file.

10. Press the Set/Reset soft key. If an asterisk is displayed to the left of the file
name in the File List window, the file will be deleted. If the asterisk to the left of
the file name disappears, the file will not be deleted.

Proceed to step 12.

elete,
File List, @ Function

ath = PC_Card\PC1

Space 123836416 byte pelete
File Name, Size. Date, Attribute,
[pc_card 1 Set/Reset
<.. > 2004/05/21 17:46
0001 LSET 27309 2004/05/21 17:53 R

= 0000 .SET 27309 2004/05/21 17:50 RA

All Set

E

Property

Filter

vl | 1tem  pI1]

Attribute

Delete Exec

HE
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9.7 Deleting Files

e Selecting the Files to Be Deleted at Once

9.
10.

11.

12.

Press the cursor keys to select a file, directory, or storage medium.

Press the All Set soft key. Asterisks appear to the left of the directory containing
the selected file and all the files in the directory, the selected directory and all
the files in the directory, or all the directories and files in the selected storage
medium. The corresponding items will be deleted. At the same time, the All Set
key changes to the All Reset soft key.

Press the All Reset soft key. Asterisks to the left of the directory containing

the selected file and all the files in the directory, the selected directory and all
the files in the directory, or all the directories and files in the selected storage
medium disappear. The corresponding items will not be deleted. At the same
time, the All Reset soft key changes to the All Set soft key.

elete. elete,

[{ Function File List M Function
ath = PC_Card\pC1
Delete Space 123797504 byte Delete
File Name, Size, Date, Attribute,
Set/Reset Ipc_card 1 Set/Reset
<.. > 2004/05/21 17:46
= 0001 SET 27309 2004-05-21 17:53 R
= 0000 .SET 27309 2004/05/21 17:50 R/
| all set | I All Reset |
Property ' Proper ty
Filter Filter
Item  p11] vl | ttem  RIT]

Attribute Attribute

Delete Exec Delete Exec

HE
HE

Executing the Delete Operation

Press the Delete Exec soft key. All files with asterisk marks are deleted.
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9.7 Deleting Files

Explanation

Selecting the Storage Medium and Directory
The explanation is the same as that given in “Selecting the Storage Medium and
Directory” in section 9.3.

Specifying the File to Be Displayed in the File List Dialog Box
The explanation is the same as that given in “Specifying the File to Be Displayed in
the File List Dialog Box” in section 9.6.

Properties
The explanation is the same as that given in “Properties” in section 9.6.

Selecting the File Attribute
The explanation is the same as that given in “Selecting the File Attribute” in section 9.6.

Selecting the Files to Be Deleted
» By placing asterisk marks to the left of the file names, those files can be deleted.
* There are two ways to select the files to be deleted.
« Selecting the files one at a time
Press the Set/Reset soft key to place an asterisk mark to the left of the files one
at a time.
» Selecting the files at once
Press the All Set soft key to place asterisk marks to the left of the selected file
names at once. There are three methods in selecting the files at once.
» If you select a file and press the All Set soft key, asterisk marks are placed by
the directory containing the selected file and all the files in the directory.
» If you select a directory and press the All Set soft key, asterisk marks are
placed by the selected directory and all the files in the directory.
» If you select a storage medium and press the All Set soft key, asterisk marks
are placed by all the directories and files in the selected storage medium.

Data that is deleted cannot be recovered. Be sure you erase the correct files.

* You can delete directories if there are no files in them.

+ If the file attribute (see section 9.6) is “R,” you cannot delete the file.

» If an error occurs while deleting multiple files, the files after the error occurrence are not
deleted.

» The number of directories and files that can be displayed in the file list is 2500. If the number
of directories and files in a directory exceeds 2500, the file list randomly displays 2500 of the
directories and files.

» Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by this instrument using your PC.

» Up to 41 characters can be displayed in the path. If the path exceeds 41 characters, “...” is

displayed at the end of the character string.
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9.8

Procedure

Copying Files

Do not remove the PC card or USB memory or turn OFF the power when the
access indicator or icon of the PC card or USB memory is blinking. This can

CAUTION

damage the PC card or USB memory or destroy the data on it.

French

ATTENTION

Ne pas retirer la carte PC ni la clé USB et ne pas mettre I'instrument hors tension
lorsque l'indicateur d’accés ou l'icéne de la carte PC/la clé USB clignote. Le cas

échéant, un endommagement de la carte PC/la clé USB ou une destruction des
données qui y sont stockées risque de se produire.

© ) ®

Cursor keys

©
GRVNG)

|SCALING| |LINEFILTER| l AVG l

MOTOR FREQ
SET FILTER

[HRmsET] [ mEASURE |  [svie source]
CURSOR O NULL

FILE | IIMAGESAVEI I STOREI

MENU STORE SET

[ PRNT | | misc | [ HELP |
MENU

DISPLAY

ITEM & ELEMENT

OREMOTE

Inumeric| [ wave |

[unie | [smim]

[VERaTe | | howo |

[ rocac |

CAL

[ mem | [ Form |

I USER I |ELEMENT|

I INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

1. Press FILE to display the File menu.
2 Press the Utility soft key. The Utility menu and the File List dialog box appear.
3. Press the Function soft key to display the Function menu.

4 Press the Copy soft key to display the Copy menu.

File,
€ File Item

Setup

Load

Save

]
utility

' Property

@ Function

Delete

Set/Reset

all set

1)

Filter

Item  p11]

Attribute

Delete Exec

HE

Function,

Delete

Copy

Rename

I MakeDir

Format

Attribute

Delete Exec

HE

|
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9.8 Copying Files

Selecting the Copy Source Storage Medium or Directory
5.  The procedure is the same as that given inin “Selecting the Storage Medium”
and “Selecting the Save Destination Directory” in section 9.3.

Specifying the File to Be Displayed in the File List Dialog Box
6.  The procedure is the same as that given inin “Specifying the File to Be Displayed
in the File List Dialog Box” in section 9.6.

Viewing the Properties
7.  The procedure is the same as that given inin “Viewing the Properties” in section
9.6.

Selecting the File Attribute
8.  The procedure is the same as that given inin “Selecting the File Attribute” in
section 9.6.

Selecting the Copy Source Files One at a Time

9.  Press the cursor keys to select the file.

10. Press the Set/Reset soft key. If an asterisk is displayed to the left of the file
name in the File List dialog box, the file will be copied. If the asterisk to the left of
the file name disappears, the file will not be copied.

Proceed to step 12.

Copy.
File List, [ Function

ath = PC_Card\pC1

Space 123592704 byte
File Name, Size. Date, Attribute,
Ipc_card 1

-
Set/Reset |

<..

0001 -SET 27309 2004-05-21 17:53 R

Co|

> 2004-05/21 17:46

[«

Property

Filter

vl | 1tem  pI1]

I Attribute |

[

Dest Dir

Selecting the Copy Source Files at Once

9.  Press the cursor keys to select a file, directory, or storage medium.

10. Press the All Set soft key. Asterisks appear to the left of the directory containing
the selected file and all the files in the directory, the selected directory and all
the files in the directory, or all the directories and files in the selected storage
medium. The corresponding items will be copied. At the same time, the All Set
soft key changes to the All Reset soft key.

11.  Press the All Reset soft key. Asterisks to the left of the directory containing
the selected file and all the files in the directory, the selected directory and all
the files in the directory, or all the directories and files in the selected storage
medium disappear. The corresponding items will not be copied. At the same
time, the All Reset soft key changes to the All Set soft key.
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9.8 Copying Files

Copy. Copy.
{ Function File List M Function
ath = PC_Card\pC1
Copy Space 123389952 byte Copy
File Name, Size, Date, Attribute,
&
Set/Reset Ipc_card 1 Set/Reset
<.. > 2004-05/21 17:46
* 0003 -SET 27309 200405721 18:07 RA
* 0002 “SET 27309 2004/05-21 18:07 R
All Set * 0000 “SET 27309 2004705721 18:07 R All Reset
* 0001 <SET 27309 2004/05/21 17:53 R
»  —
Property Proper ty
Filter Filter
Item  p11] vl | 1tem  p11]

Attribute Attribute

i
I

Dest Dir Dest Dir

¢ Selecting the Copy Destination
12. Press the Dest Dir soft key. The copy execution menu and the copy destination
File List dialog box appear.

Copy.
@ Function

Copy

Set/Reset

All Set

B

Property

Filter

Item  p11]

Attribute

Dest Dir

e Selecting the Copy Destination Storage Medium or Directory
13. The procedure is the same as that given inin “Selecting the Storage Medium”
and “Selecting the Save Destination Directory” in section 9.3.

. . (7
* Executing the Copy+ Operation 2
14. Press the Copy Exec soft key. All the copy source files with asterisk marks are g'
copied. o
=]
Q.
File List, i« Fu(n:?:]i’un -
ath = PC_CardwpCl [}
Space 123312128 byte Copy Q
File Name, Size Date Attribute Qo
Ipc_car et/Rese =]
Fee ¢ > 2004/05/21 17:46 Set/meset «Q
0003 -SET 27309 2004-05-21 18:07 R U
0002 .SET 27309 2004-05/21 18:07 R/
File List All set Q
ath = PC_Card\PC2 Q
Space 123312128 byte
File Name, Size, Date, Attribute,
[a] Property
[pc_card 1
<.. > 200405721 17:46
Filter
— tem  RIT
Attribute
T
| Copy Exec |
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9.8 Copying Files

Explanation

» Selecting the Copy Source/Destination Storage Medium and Directory
The explanation is the same as that given in “Selecting the Storage Medium and
Directory” in section 9.3.

* Specifying the File to Be Displayed in the File List Dialog Box
The explanation is the same as that given in “Specifying the File to Be Displayed in
the File List Dialog Box” in section 9.6.

* Properties
The explanation is the same as that given in “Properties” in section 9.6.

» Selecting the File Attribute
The explanation is the same as that given in “Selecting the File Attribute” in section 9.6.

e Selecting the Copy Source Files
» By placing asterisk marks to the left of the file names, those files can be copied.
* There are two methods in selecting the files to be copied.
« Selecting the files one at a time
Press the Set/Reset soft key to place an asterisk mark to the left of the files one
at a time.
» Selecting the files at once
Press the All Set soft key to place asterisk marks to the left of the selected file
names at once. There are three methods in selecting the files at once.
» If you select a file and press the All Set soft key, asterisk marks are placed by
the directory containing the selected file and all the files in the directory.
» If you select a directory and press the All Set soft key, asterisk marks are
placed by the selected directory and all the files in the directory.
» If you select a storage medium and press the All Set soft key, asterisk marks
are placed by all the directories and files in the selected storage medium.

You cannot copy files if files with the same file name exist at the copy destination.

* You cannot copy the same files to another directory after copying the files. Select the files to
be copied again and copy them.

+ If an error occurs while copying multiple files, the files after the error occurrence are not
copied.

* The number of directories and files that can be displayed in the file list is 2500. If the number
of directories and files in a directory exceeds 2500, the file list randomly displays 2500 of the
directories and files.

» Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by this instrument using your PC.

» Up to 41 characters can be displayed in the path. If the path exceeds 41 characters, “...” is

displayed at the end of the character string.
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9.9

Directories

Procedure

Renaming Files or Directories and Creating

Do not remove the PC card or USB memory or turn OFF the power when the
access indicator or icon of the PC card or USB memory is blinking. This can

CAUTION

damage the PC card or USB memory or destroy the data on it.

French

ATTENTION

Ne pas retirer la carte PC ni la clé USB et ne pas mettre I'instrument hors tension
lorsque I'indicateur d’acceés ou l'icone de la carte PC/la clé USB clignote. Le cas

échéant, un endommagement de la carte PC/la clé USB ou une destruction des
données qui y sont stockées risque de se produire.

& ) ©

Cursor keys

SR

@ 0

lSCALINGI |LINEFILTER| | AVG I
Q

MOTOR FRE
SET FILTER

[HRmSET]  [MEASURE |  fsve source]

CURSOR O NULL

(=)

MENU

STORE SET

[PrRnT ] [ misc | [ HELP ]

MENU

DISPLAY

[TEM & ELEMENT

ORENOTE

|NUMERICI I WAVE I

Lue | [same|

UPDATE
[VroatE] | wouw |

I LOCAL |

SINGLE

CAL

[ mem | | Form |

[ user | [ecewen]

I INTEG |

LOWER ITEM LOWER FORM

USER SET O AL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

1. Press FILE to display the File menu.
2. Press the Utility soft key. The Utility menu and the File List dialog box appear.
3.  Press the Function soft key to display the Function menu.

File,

| File Item

Setup

Load

Save

utility

' Property

Function

Copy

Set/Reset

All set

E

Filter

Item  p11]

Attribute

i

&

Dest Dir
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9.9 Renaming Files or Directories and Creating Directories

Renaming a Directory or File

4.  Press the Rename soft key to display the Rename menu.

Function,

Delete

Copy

Rename

MakeDir

Format

| Attribute

Dest Dir

Selecting the Storage Medium and Directory
5.  The procedure is the same as that given inin “Selecting the Storage Medium”
and “Selecting the Save Destination Directory” in section 9.3.

Specifying the File to Be Displayed in the File List Dialog Box
6.  The procedure is the same as that given inin “Specifying the File to Be Displayed
in the File List Dialog Box” in section 9.6.

Viewing the Properties
7.  The procedure is the same as that given inin “Viewing the Properties” in section
9.6.

Selecting the File Attribute
8.  The procedure is the same as that given inin “Selecting the File Attribute” in
section 9.6.

Renaming a Directory or File
9.  Press the cursor keys to select the directory or file.
10. Press the File Name soft key. A keyboard appears. The name of the selected
directory or file is displayed in the entry box of the keyboard.
11.  Use the keyboard to enter the directory or file name.
For keyboard operations, see section 3.14, “Entering Values and Strings.”

enare, Rename [
M Function € Fd

r-Wﬂhﬂ q

File Name Fi

0000.SET

CAPS

= INSERT

[(ZEEEEZEREL ==

] » e TelaB[C] (]
Property L] Pr|

DEE

_3|

[Frce ]

Filter F|

[RC | I tem

| Attribute |

=

fu}
2
2
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9.9 Renaming Files or Directories and Creating Directories

Creating a Directory

lakeDir,

@ Function
MakeDir

«
Dir Name

Property

» PETelalB [T E[F[GTHOTITRILTL] [

Filter

Item  QI1]

| Attribute |

4.  Press the MakeDir soft key to display the MakeDir menu.

Function,

Delete

Copy

Rename

MakeDir

‘ Format

| Attribute

|

Selecting the Storage Medium and Directory
5.  The procedure is the same as that given inin “Selecting the Storage Medium”
and “Selecting the Save Destination Directory” in section 9.3.

Specifying the File to Be Displayed in the File List Dialog Box
6.  The procedure is the same as that given inin “Specifying the File to Be Displayed
in the File List Dialog Box” in section 9.6.

Viewing the Properties
7.  The procedure is the same as that given inin “Viewing the Properties” in section
9.6.

Selecting the File Attribute
8.  The procedure is the same as that given inin “Selecting the File Attribute” in
section 9.6.

Creating a Directory
9.  Press the cursor keys to select the storage medium or a directory.
10. Press the Dir Name soft key. A keyboard appears.
11. Use the keyboard to enter the directory name.
For keyboard operations, see section 3.14, “Entering Values and Strings.”

CAPS

MakeDir || File List
Fu ath = PC_Card\PC1
a Space 128133120 byte
M File Name, Size, Date, Attribute,
™
[ [pc_card 1
Di v <.. > 200405722 00:52
<Pc21 > 2004/05/22 02:37 RA
0003 -SET 27309 2004-05/22 00:54 RA
pPc21 |—| 0000 -SET 27309 2004/05/22 00:53 RA

= INSERT

[LZ[3Lals1617 181810, IN=[E[FE T

esLINO[PTQIRISTTIUIUIUIXTY 2] | Pl
S 3 2 3 I 3 <] A 3 i B T

_3|

Item

=

fu}
2
2
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9.9 Renaming Files or Directories and Creating Directories

Explanation

Note

Selecting the Storage Medium and Directory
The explanation is the same as that given in “Selecting the Storage Medium and
Directory” in section 9.3.

Specifying the File to Be Displayed in the File List Dialog Box
The explanation is the same as that given in “Specifying the File to Be Displayed in
the File List Dialog Box” in section 9.6.

Properties
The explanation is the same as that given in “Properties” in section 9.6.

Selecting the File Attribute
The explanation is the same as that given in “Selecting the File Attribute” in section 9.6.

Renaming a Directory or File
The method for setting the name when renaming a directory or file is the same as the
explanation given in “File Name and Comment” in section 9.3.

Creating Directories

You can create a new directory on the storage medium. The method for setting the
name when creating a directory is the same as the explanation given in “File Name
and Comment” in section 9.3.

You cannot change a directory attribute.

+ If a file with the same name already exists in the same directory, the file cannot be renamed.

+ If a directory with the same name already exists in the same directory, the directory cannot be
created.

» The number of directories and files that can be displayed in the file list is 2500. If the number
of directories and files in a directory exceeds 2500, the file list randomly displays 2500 of the
directories and files.

» Files that do not have an archive attribute are not displayed in the File List window. Do not
remove the archive attribute of the files saved by this instrument using your PC.

» Up to 41 characters can be displayed in the path. If the path exceeds 41 characters, “...” is
displayed at the end of the character string.

» Directory names are not case-sensitive. Comments are case-sensitive. In addition, the

following names cannot be used due to limitations of MS-DOS.

AUX, CON, PRN, NUL, CLOCK, COM1 to COM9, and LPT1 to LPT9
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Chapter 10 Other Functions

10.1 Zero-Level Compensation

Procedure

ALL

@

INPUT INFO.

MEASURING

MEASURING

2

()

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI | WAVE |

[unie | [same]

UPDATE
[vreatE] | how |

| LOCAL |

To exit the menu during

e VOLTAGE RANGE CURRENT RANGE operation, press ESC
located above the soft
olo @ (&) | ke

In the procedural
explanation below, the
phrase “press the cursor
keys” may be used. This
phrase refers to the
procedures for selecting
items and entering values
and character strings. For
details on the procedures,
see section 3.14.

CAL

INTEG

[ user | [eeven|
O AL

[ mem | | Form |
LOWER FORM

SHIFT Ib
N~

Press SHIFT+SINGLE (CAL). Zero-level compensation is executed.

LOWER ITEM USER SET

Explanation

Zero-Level Compensation

This function is used to create a zero input condition using the internal circuit of the

instrument and setting the level at that point to zero level. Zero-level compensation

must be performed to meet the specifications of this instrument (see chapter 12).

» Pressing CAL executes the zero-level compensation.

» Zero-level compensation is automatically performed after changing the
measurement range or input filter.

Note

» For making accurate measurements, it is recommended that zero-level compensation be
performed after warming up the instrument for at least 30 minutes. In addition, the ambient
temperature needs to be within the specifications (see chapter 12) and stable.

» If the measurement range and input filter are not changed over a long period of time, the zero
level may change due to the changes in the environment surrounding the instrument. It is
recommended that zero-level compensation be performed in this case.

» There are functions that automatically perform zero-level compensation during integration.
See section 5.13.
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10.2 NULL Function

Procedure

m @ DISPLAY ITEM & ELEMENT onmre
ursor keys ioverc] | wave | || [une | [sone] || [UERATE] | wow | |f [ roca |

® | o=

CAL
@ {mem | [ rorm | || [ user | [ecewent] || [ wres | @)
- LOWER ITEM LOWER FORM USER SET O AL
Iy y

To exit the menu during operation, press ESC located above
[scauinG] - [uneFLTER
[FE] lTl v ] the soft keys.
SET FILTER

(rmser] - (wessure] ‘!SYNCS"”RCEI\ In the procedural explanation below, the phrase “press the
NULL

CURSOR cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

— A
(&)

[ Fe | [moceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.
[ prNT | | misc | [ HELP |

MENU

* Activating the NULL Function
1. Press SHIFT+SYNC SOURCE(NULL). The NULL indicator to the lower left of
the key illuminates when the NULL function operates and the measured values
are updated.

* Clearing the NULL Function
2. Press SHIFT+SYNC SOURCE (NULL) when the NULL function is activated.
The NULL indicator turns OFF and the NULL function is released.

Explanation

The NULL function can be used to subtract the DC offset while the external sensor or
measurement cable is connected. Execute the NULL function at no input condition (opened
current input terminal and shorted voltage input terminal).

* NULL Value
The NULL values are set to the Udc and Idc values (numeric data of the simple average
of voltage/current) as well as speed and torque (on models with the motor evaluation
function when the input signal from the sensor is analog) that were measured the previous
time when the voltage/current mode is set to DC and the NULL function is turned ON. If
the previously measured Udc and Idc as well as Speed and Torque values do not exist,
such as when the NULL function is turned ON without making a measurement after
turning ON the power, Udc and Idc are set to zero. To subtract the DC offset using the
NULL function when making measurements with the voltage/current mode set to RMS,
MEAN, or RMEAN, activate the NULL function with the voltage/current mode set to DC
and then change the voltage/current mode to RMS, MEAN, or RMEAN.

Note

» The NULL function is automatically released when the range or filter setting is changed or
integration is started.

» If you perform the procedure of releasing the NULL function while in the hold condition,
the NULL function is actually released and the NULL indicator turns OFF when the hold is
released or when a single measurement is made.

» If the crest factor is set to 3, a NULL value of approximately 50% is set for a signal that
exceeds 50% of the range. If the crest factor is set to 6, a NULL value of approximately 100%
is set for a signal that exceeds 100% of the range.
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10.2 NULL Function

¢ Measurement Functions Affected by the NULL Function
The NULL value is subtracted from the sampled data. Hence, all measurement
functions are affected by the NULL values.

e Limitations on the NULL Function by Measurement Modes
The NULL function cannot be used in the following measurement modes.

Wide bandwidth harmonic measurement mode
IEC harmonic measurement mode

Voltage fluctuation and flicker measurement mode
Cycle-by-cycle measurement mode

IM WT3001E-01EN
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10.3 Selecting the Sampling Frequency

m @ DISPLAY ITEM & ELEMENT Oneore
A ioverc] | wave | || e | [same| || [UERATE] | wow | ]I [ roca |
Cursor keys

< >
CAL
@ Cmem | [ rorm | || | user | [ewement] || | wres | @)
I ! LOWER ITEM LOWER FORM USER SET O AL

|SCALING| lLINEFILTERI | T l To exit the menu during operation, press ESC located above
ToTOR TREQ the soft keys.
SET FILTER
(irwser] (uessive]) [nesom | e procedural explanation below, the phrase “press the
CURSOR.Z O NULL ” .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[ re ] [moesae) [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

[PrRnT ] [ misc | [ HELP |
MENU

1. Press MEASURE to display the Measure menu.
2. Press the Sampling Frequency soft key to display the Sampling Frequency

menu.
3.  Press any of the soft keys from Auto, Clock A to C to select the sampling
frequency.
Measure, Measure
i«
User Defined User Defined
Function Function
€'s,Q Formula 4's,q Formula
Type 1 Type 1
« q
Pc Formula Pc Formula
[ sampTing -
Frequency I Auto |
Auto
Clock A
i« Phase
Clock B
180 Lead/Lag
Sync Measure
Clock €
@zsﬁer Slave

Explanation

The frequency used to acquire the sampled data to compute the measurement functions
can be selected.

» Auto: Automatically switches the following Clock A, B, and C.
* Clock A: Samples at 183.823 kHz.
» Clock B: Samples at 189.394 kHz.
* Clock C: Samples at 195.313 kHz.

Note
* You can set the sampling frequency to Auto to prevent the measured data from becoming

invalid due to aliasing (section 2.7).

» If you wish to fix the sampling frequency, select one of the frequency settings above.

» The sampling frequency is automatically set to 200 kHz in waveform computation, FFT,
voltage fluctuation and flicker measurement, and cycle-by-cycle measurement modes.
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10.4 Selecting the Display Font

m @ DISPLAY ITEM & ELEMENT Oneore
A overc] | wave | || [une | [some] || [UERATE] | wow | || [ roca |
Cursor keys

CYRLY

CAL
@ Cmem | [ rorm | || [ user | [eement]| || | wres | @
I ! LOWER ITEM LOWER FORM USER SET O AL

To exit the menu during operation, press ESC located above
|scaung] [uneruter] | ave | ’
HOTOR e the soft keys.
IL

(Ruser) (WEASWRE] [WesaRE] | the procedural explanation below, the phrase “press the
CURSOR O NuLL ” .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
(e ] [mcesae) [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

MENU

Press MISC to display the Misc menu.

Press the Config soft key to display the Config menu.

Press the Font soft key to display the Font menu.

Press the Gothic or Roman soft key to select the display font.

PonN=

isc Config, Config

< € Message [ Message
System Language Language

Overview ENG ENG

4 Menu [ Menu
Initialize Language Language
Settings ENG
|4, — ===
" “ Font
Gothic
Gothic

Date/Time » Brightness » Roman
2

Remote
Control

|

[ Key Lock

config
pre oN pFF oN
Shift Lock shift Lock

selftest
pre oN prFE ON
Crest Factor Crest Factor

Next

172 EF3  cré EF3  cF6
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10.4 Selecting the Display Font

Explanation

The font used to display characters and numbers can be selected.

» Gothic: A font with constant line width.

* Roman: Afontin which the vertical lines are thicker than horizontal lines with
emphasis at the beginning and end of the stroke.

Note

Both the Gothic and Roman fonts used on this instrument are original fonts designed by
YOKOGAWA. Therefore, the details of each font may differ from that of other devices.
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10.5 Selecting the Screen Brightness

Procedure

ﬂ @ DISPLAY ITEM & ELEMENT Oreore
A ioverc] | wave | || [une | [some] || [UERATE] | wow | || [ roca |
Cursor keys

SR

CAL
@ Cmem | [ rorm | || | user | [eeement] || | wres | @) SHIFT
LOWER ITEM LOWER FORM USER SET O AL
ry y

To exit the menu during operation, press ESC located above
(scaun] [uneruter] [ Ave |
WOToR TREQ the soft keys.
FILTER

(Ruser) (weaswRe] [esake] | the procedural explanation below, the phrase “press the
CURSOR O NULL » .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
[ Fe ] [mceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

MENU

1. Press MISC to display the Misc menu.
2. Press the Config soft key to display the Config menu.
3. Press the cursor keys to select a value between —1and 3.

isc Config,
| € Message
System Language
Overview ENG
€ Menu
| Initialize | Language
Settings ENG
« « Font
Remote
Control Gothic

LCD

]
Date/Time » Brightness
2

i«

Config
b o
shift Lock

Selftest
b on
Crest Factor

Next

172] EF3) CF6

Explanation

Selecting the Screen Brightness
Select the screen brightness in the range of —1 to 3. The darkest setting is —1 and the
brightest setting is 3.

IM WT3001E-01EN 10-7
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10.6 Setting the Display Color

Procedure

m @ DISPLAY ITEM & ELEMENT Oneuore
A Inoveric] | wave | || [unie | [same] || [UERATE] | wow |

[ oca |
Cursor keys

CORLY

CAL
@ Umem | [ rorm | || | user | [ecement] || | wres | @) SHIFT
- LOWER ITEM LOWER FORM USER SET O AL
ry y

|SCALING| |LINEFILTER| | e | To exit the menu during operation, press ESC located above
Q

WOTOR FRE the soft keys.
SET FILTER

[HRmSET]  [MEASURE |  fsvhe source]
CURSOR O NULL

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and

[ Fe ] [mceswe] [store] | character strings. For details on the procedures, see section
MENU STORE SET 3.14.

MENU

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

L__Misc,
|«

System
Overview

Initialize
Settings

«

Remote
Control

«
Date/Time

[
Config

i«
Selftest

Next
172

» Setting the Graphic Color
¢ Selecting Default or User
3.  Press the Graph Color soft key to display the Graph Color menu.
4.  Press the cursor keys to select Default or User.

i« Mode

Graph Color
Default

Text Color

user Color

i«
D/A Output
Iems

Next
272
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10.6 Setting the Display Color

¢ Setting User Colors

Press the User Color soft key to display the Graph Color dialog box.
Press the cursor keys to select the item you wish to set.

Press SET. A box used to set the color level appears.

Press the cursor keys to set the color level.

Press SET or ESC to close the box.

N ok

Mode

Graph Color
&

Default

Graph Color,

user Color

Grid

R G B R G B
Back (o] (0] wu2 [o]

Ei]!l 1 2 N0R A A |
cursor [71[7][7] u3 L71[o] (o]
u1 [0] 13/speed [a] (o]
" 1 [A1[0]  uastorque [0] (41 7]
14 L1051 051

Setting the Text Color

* Selecting Preset or User

3.  Press the Text Color soft key to display the Text Color menu.

4. Press the cursor keys to select a value between Preset1 and User.

ext Lolor_J|
Mode

Preset 1

L__Misc,
|«

Graph Color

Text Color

|

user Color

i«
D/A Output
I'tems

Next

¢ Setting User Colors

Press the User Color soft key to display the Text Color dialog box.
Press the cursor keys to select the item you wish to set.

Press SET. A box used to set the color level appears.

Press the cursor keys to set the color level.

Press SET or ESC to close the box.

No ok o

IM WT3001E-01EN
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10.6 Setting the Display Color

Text Color

=

Preset 1

Text Color,

R G B
Wenu Fore Bl
Wenu Back Iﬂ
select Box  [0] [0]
Sub Menu

Selected Key [0] [4]

user color

(2] (6]

Explanation

The display color for each item can be specified. Set the color using a ratio (0-7) of red (R),
green (G), and blue (B).

» Setting the Graphic Color
Select default color or a user color.
For user color, the display color can be specified for each item.

Back
Set the background color within the waveform display frame.
Grid
Set the color of the grid within the waveform display frame and the waveform
display frame.
Cursor
Set the display color of the cursor.
U1 to 14, Speed*, and Torque*
Set the display color of the waveform. I3 and Speed are set to the same display
color. The same hold true for U4 and Torque.
*  Applicable only to products with the motor evaluation function (option).

* Setting the Text Color
Select from Preset1 to 3 and user setting.
For user color, the display color can be specified for each item.

Menu Fore

Set the color of the text on the menu, dialog box, window, and other screens.
Menu Back

Set the background color of the waveform display frame.

Select Box

Set the background color of the background within the selected menu frame and
box.

Sub Menu

Set the display color of the selected dialog box or window.

Selected Key

Set the display color of the selected soft key or item.

10-10
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10.7 Setting the Key Lock and Shift Lock Function

Procedure

© ) ©

Cursor keys

€D,

)
@ 0

ISCALINGI |LINEFILTER| | AVG l
Q

MOTOR FRE
SET FILTER

[HRmsET]  [MEASURE |  [sve source]

CURSOR O NULL

[ e | [macesave] [ sTorE |

MENU

MENU

STORE SET

DISPLAY

ITEM & ELEMENT

ORENOTE

INUMERICI I WAVE I

[ue ] [same|

UPDATE
[Vroate | | wou |

I LOCAL |

CAL

I ITEM I I FORM I

I USER I IELEMENTI

| INTEG I

LOWER ITEM LOWER FORM

USERSET O ALL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

1. Press MISC to display the Misc menu.
2. Press the Config soft key to display the Config menu.

* Setting Key Lock
3.  Press the Key Lock soft key to select ON or OFF.

» Setting Shift Lock
3.  Press the Shift Lock soft key to select ON or OFF.

System
Overview

L__Misc,
|«

Initialize
Settings

<
Remote
Control

Date/Time

Config

[ Message

Language
ENG

€ Menu
Language
ENG

« Font
Gothic

Hio

Brightness
2

[
Config

Selftest

Key Lock
PRl o

Shift Lock

prF] oN

Next

172

EF3  cré

IM WT3001E-01EN
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10.7 Setting the Key Lock and Shift Lock Function

Explanation

* Key Lock
If key lock is turned ON, all keys except the power switch, MISC key, ESC key, and
the 5th soft key from the top are disabled.
When key lock is ON, the word “Lock” is displayed at the upper right corner of the
screen.

Note
Key lock ON/OFF setting is held even when the power is turned OFF.

e Turning the Shift Lock ON/OFF
You can select whether the shifted condition is released after selecting a setup menu
marked in purple below the key in the shifted condition (condition in which the Shift
key is pressed).
+ OFF
Releases the shifted condition.
« ON
Does not release the shifted condition. You can continue to select the setup menus
marked in purple. To release the shifted condition, press the Shift key.
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10.8 Help Function

Procedure

Explanation

© ) ©

Cursor keys

SR

@, 0

ISCALINGI |LINEFILTER| | AVG l
Q

MOTOR FRE
SET FILTER

[HrRm sET] [ MEASURE | [snc source]

CURSOR O NuLL

| Fe | [mecesave] [ sTorE |

MENU STORE SET

() ) ()

MENU

DISPLAY

ITEM & ELEMENT

ORENOTE

INUMERICI I WAVE I

[ue ] [sane|

UPDATE
[Vroate ] | wou |

I LOCAL |

CAL

[ mem | | Form |

[ user | [ewemen]

| INTEG |

LOWER ITEM LOWER FORM

USERSET O ALL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

* Displaying the Help Window
1. Press HELP to display the help window.
2. Press the key or soft key that you wish to review.

* Clearing the Help Window
3.  Press HELP again. The help window disappears.

* Displaying the Help Window
When you press HELP, a help window containing information about the soft key menu
that was displayed immediately before HELP was pressed appears.
If you press a key while the help window is displayed, a help window containing
information about the key appears.

* Clearing the Help Window
If you press the HELP key again while a help window is displayed, the help window

closes.

IM WT3001E-01EN
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10.9 Master/Slave Synchronization Measurement

Procedure

& ()

@

Cursor keys

€D,

@)
GRUNG)

l SCALING l |LINEF I

MOTOR FRE
SET FILTER

ILTER) l AVG l
Q

CURSOR

IHRM SETI 4 MEASURE h ISYNCSOURCEI

O NULL

[ Fe | [macesave] [ sTorE |

MENU

STORE SET

[ pRNT | [ misc | [ HELP |

MENU

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

[ue ] [same|

UPDATE
[VreatE] | wouw |

| LOCAL |

CAL

I ITEM I I FORM I

I USER I IELEMENTI

I INTEG I

LOWER ITEM LOWER FORM

USERSET O ALL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the
cursor keys” may be used. This phrase refers to the

procedures for selecting items and entering values and
character strings. For details on the procedures, see section

3.14.

* Selecting Master or Slave Mode

1.  Press MEASURE to display the Measure menu.

2. Press the Sync Measure soft key to select Master or Slave.
Only a single master and a single slave can be specified.

Measure.

u:

ser Defined
Function

€'S,Q Formula

Type 1

i

Pc Formula

i«

Sampling
Frequency
Auto

i«

Phase

100 Leadzion

Sync Measure

gaster Slave

¢ Performing Synchronized Measurements
Connect the external start signal input/output connectors between the master and
slave instruments using BNC cables (sold separately).

» The slave instrument starts its measurement at approximately the same time as the
start of the measurement on the master instrument.

» The slave instrument stops its measurement at approximately the same time as the
stop of the measurement on the master instrument.

10-14
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10.9 Master/Slave Synchronization Measurement

Explanation

With the master instrument outputting measurement start signal and the slave instrument
receiving the signal, synchronized measurement between two instruments is achieved.

e External Start Signal Input/Output Connector
Connect the external start signal input/output connectors on the rear panel between
the master and slave instruments using BNC cables (sold separately).

MEAS. START

Item Specifications Note

Connector type BNC connector Common to master and slave
1/0 level TTL Common to master and slave
Output logic I (negative logic), falling edge  Applies to the master

Measurement start delay time
QOutput hold time

(1 ys +1 sample interval)
Low level, 500 ns or more

Applies to the master
Applies to the master

Input logic
Minimum pulse width
Input delay time

I (negative logic), falling edge
Low level, 500 ns or more
During HOLD ON

(1 ps + 1 sample interval)
During HOLD OFF

Within (63 ns + 1 sample period)

Applies to the slave
Applies to the slave
Applies to the slave

Applies to the slave

Note

The master and slave conditions in which synchronized measurement is not possible are as

follows:

» The data update interval differs between the master and slave.

» During real-time integration mode or real-time store mode.

Carry out the hold operation according to the procedure below during synchronized

measurement.

* Hold ON: Turn the hold function ON from this instrument set to master.
* Hold OFF: Turn the hold function OFF from this instrument set to slave.

e Output Circuit for the External Start Signal and Time Chart

Start output
signal

+5V +5V

10 kQ

100Q

O

Measurement start delay time

Measurement start

—

Start output
signal

f
I

I

Output hold time

£
1‘

IM WT3001E-01EN
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10.9 Master/Slave Synchronization Measurement

e Input Circuit for the External Start Signal and Time Chart

+5V

100Q
Start input O W (}

signal

Minimum pulse width

Start input e——>
signal ! !

I\ /|
| |
' Input delay time

Measurement start !

Trigger occurrence

CAUTION

* When the instrument is set to master, do not apply external voltage to the
external start signal input/output connector (START). If you do, the instrument
may malfunction.

* Applying a voltage outside the 0 to 5 V range to the external start signal
input/output connector when the instrument is set to slave may cause damage to
the instrument.

French

ATTENTION

* Lorsque l'instrument est réglé sur maitre, ne pas appliquer de tension externe
au connecteur d’entrée/de sortie du signal externe de démarrage (START). Le
cas échéant, un dysfonctionnement de l'instrument est possible.

» Lapplication d’une tension figurant en dehors de la plage 0 a 5 V au connecteur
d’entrée/de sortie du signal externe de démarrage lorsque l'instrument est réglé
sur esclave peut provoquer 'endommagement de l'instrument.

* Limitations on the Synchronized Measurement by Measurement Modes
Synchronized measurement cannot be used in the following measurement modes.
* Wide bandwidth harmonic measurement mode
* |EC harmonic measurement mode
»  Waveform computation mode
* FFT mode
» Voltage fluctuation and flicker measurement mode
» Cycle-by-cycle measurement mode

10-16
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10.10 WT3000 Emulation Function

Procedure

© ) ©

Cursor keys

©
@ 0 @

lSCALINGI |LINEFILTER| l AVG l
Q

MOTOR FRE(
SET FILTER

[HRm sET] [ MEASURE | [snc source]
CURSOR O NULL

[ Fe | [macesave] [ sTorE |
STORE SET

MENU

poON =

DISPLAY

ITEM & ELEMENT

OREMOTE

INUMERICI I WAVE I

[ue ] [sane|

UPDATE
[VreatE] T wouw |

I LOCAL |

CAL

I TEM I IFORM I

I USER I IELEMENTI

I INTEG |

LOWER ITEM LOWER FORM

USERSET O ALL

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

Press MISC to display the Misc menu.
Press the Next 1/2 soft key to display the Next 2/2 menu.
Press the Preference soft key to display the Preference menu.
Press the Emulate Mode soft key to select OFF or WT3000.

The following message (Code = 6) appears.
System configuration was changed.

Restart this instrument to apply the new settings.

In this condition, the emulation mode has not yet been activated.
5.  Restart this instrument. This instrument will operate in the emulation mode
selected in step 4.

isc,

|«
System
Overview

Initialize
Settings

i«

Remote
Control

[
contig

[
Date/Time »

isc,

[
Graph Color

Emulate Mode |

pFF]  wr3o00

Text Color

i«
D/ Output
1 tems

|
Selftest

Next
172

d
Preference

Next
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10.10 WT3000 Emulation Function

Explanation

This instrument provides an emulation mode that operates using the conventional
WT3000 functions. If the emulation mode is set to WT3000, communication command
settings and responses are also compatible with those of the WT3000. You can replace
a WT3000 with this instrument without having to change the communication programs
written for the WT3000.

Emulation Mode
+ OFF: Operates using functions of this instrument
* WT3000: Operates using WT3000 functions

When the emulation mode is set to WT3000, the functions will be different from those of

this instrument as follows.

» The OFF option (periodic updating) will not be available for the waveform display
trigger mode. Only Auto and Normal will be available.

* The measurement range for the 1000 V range is changed from +160% to +140%.

* The responses to the *IDN? and *OPT? communication commands will those of the
WT3000.

Example

Emulation mode OFF WT3000
Model WT3001E 760301
Element configuration -2A0-30A1 -01
Motor evaluation function /IMTR -MV

10-18
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ChaEter 11 Troubleshooting, Maintenance, and Inspection

11.1 Troubleshooting

Troubleshooting

If a message is displayed on the screen, read the following pages.

If servicing is necessary, or if the instrument is not operating correctly after performing

the corrective actions, contact your nearest YOKOGAWA dealer.

Problem and Corrective Action

Reference Section

Nothing shows up on the display when the power switch is turned ON.

Securely connect the power cord to the power connector of the instrument 3.3

and the power outlet.

Set supply voltage within the permitted range. 3.3

Check the display settings. 10.6

Check that the fuse is not blown. 11.5
The displayed data is not correct.

Check that the ambient temperature and humidity are within the 3.2

specifications.

Check that noise is not affecting the measurement. 3.1,3.5

Check the wiring of the measurement cable. 3.8t03.11

Check the wiring system. 3.8t03.11,4.1

Check that the line filter is turned OFF. 4.8

Check the measurement period settings. 4.7

Check the FAQ at the following URL. -

http://www.yokogawa.com/ymi/

Power cycle the instrument. 3.4
Keys do not work.

Check the REMOTE indicator. If the REMOTE indicator is ON, press -

the LOCAL key to turn it OFF.

Check that key lock is OFF. 10.7

Perform a key test. If it fails, servicing is required. 11.3
Triggering does not work.

Check the trigger conditions. 6.4

Check that the trigger source is being applied. 6.4
Unable to make harmonic measurements.

Check the PLL source settings. 1

Check that the PLL source input signal is within the specifications. =1
Unable to print on the built-in printer.

The printer head may be damaged or worn out. -

Servicing required.
Unable to recognize the medium.

Check the format of the medium. If necessary, format the medium. 9.2

The medium may be damaged. -
Unable to save data to the selected medium.

If necessary, format the storage medium. 9.2

Check the free space on the medium. Remove unnecessary files as 9.2

necessary or use a new medium.

Unable to set or control the instrument via the communication interface.

Check that the GP-IB address or the parameter settings of the serial
interface satisfy the specifications.

Check that the interface satisfies the electrical and mechanical
specifications.

*1 See the Expansion Function User’s Manual, IM WT3001E-51EN.
*2 See the Communication Interface User’s Manual, IM WT3001E-17EN.
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11.2 Error Messages and Corrective Actions

Error Messages

There are cases in which error messages are displayed on the screen during operation.
This section describes the meanings of the messages and their corrective actions. The
messages can be displayed either in English or Japanese (see section 3.18). If the
corrective action requires servicing, contact your nearest YOKOGAWA dealer for repairs.

In addition to the error messages listed below, there are communication error messages.
These messages are described in the Communication Interface User’s Manual

(IM WT3001E-17EN).

Error in Execution

Code Message Corrective Action Reference Section
11 Cannot measure PLL frequency. Check input level. .
601 Invalid file name. Check the file name. 9.3,94
602, No USB device or no storage media inserted. Check the USB device connection, and the 9.1
603 existence of a storage medium in the device.
604 Media failure. Check the storage medium. -
605 File not found. Check the file name and the storage medium. -
606 Media is protected. Set the disk’s (medium’s) write protect switch to -
OFF.
607 Media was removed while accessing. Check the storage medium. -
608, File already exists. - 9.3
609
610 Contains invalid characters. - 9.3
611, Media full. Delete unnecessary file(s) or use another disk. 9.2109.7
612
613 Cannot delete a directory if there are files Delete all the files in the directory to be deleted. 9.7
in the directory.
614 File is protected. - 9.6
615 Physical format error. Reformat the medium. If the same error occurs, 9.2
the instrument is probably unable to execute a
format on this medium.
616 File system failure. Check using another disk. If the same message -
to 620 still appears, maintenance service is required.
621 File is damaged. Check the file. -
622 File system failure. Check using another disk. If the same message -
to 641 still appears, maintenance service is required.
643 Media failure. Check the medium. -
to 653
655 File system failure. Check using another disk. If the same message -
to 664 still appears, maintenance service is required.
665 Cannot load this file format. File was - -
stored on other models or other versions.
666 File is now being accessed. Execute after access is made. -
671 Save data not found. Check for presence of data. 9.3,94
674 Initializing file system. Please wait. 9.2
675 Cannot load this file. - -
Model/options do not conform.
679 Printer error. Maintenance service is required. -
680 Close the cover of the printer unit. - -
681 Paper empty. Load a roll chart. -

*  See the Communication Interface User’s Manual, IM WT3001E-17EN.
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11.2 Error Messages and Corrective Actions

Code Message Corrective Action Reference Section
682, Printer over heat. Power off immediately. -
683
684 No built-in printer on this model. Check the specifications to see whether or not Page iii
the optional printer is provided.
685 Printer time out. Maintenance service is required. -
705 Can not operate while accessing medium. Wait until access has completed. -
706 Can not operate during hard copy. Wait until output has completed. -
710 File not found. Check the file. -
71 File operation not allowed during hard copy.  Wait until the hard copy completes. -
712 Can not compress this hardcopy image. Turn off compression switch. 9.4
750 Cannot connect to the ftp server. Confirm the network settings and connection. -1
751 Has not connect with ftp server yet. Confirm the network settings and connection. —1
752 This ftp function in not supported. - —1
753 FTP Error: Pwd Confirm the network settings and connection. -1
754 FTP Error: Cwd Confirm the network settings and connection. -1
755 FTP Error: Rm Confirm the network settings and connection. —1
756 FTP Error: List Confirm the network settings and connection. —1
757 FTP Error: Mkdir Confirm the network settings and connection. —1
758 FTP Error: Rmdir Confirm the network settings and connection. 1
759 FTP Error: Get Confirm the network settings and connection. —1
760 FTP Error: Put Confirm the network settings and connection. —1
761 FTP Error: GetData Confirm the network settings and connection. 1
762 FTP Error: PutData Confirm the network settings, connection, -1
and disk capacity.
763 FTP Error: AppendData Confirm the network settings, connection, —1
and disk capacity.
764 FTP Error: Client Handle Confirm the network settings and connection. —+1
765 FTP Error: Others Confirm the network settings and connection. -1
770 Failed to acquire time from SNTP server. Confirm the network settings and connection. -1
785 Cannot send data to a network printer. Confirm the network settings and connection. -1
786 Cannot send a mail. Confirm the network settings and connection. -1
797 Connecting to a NetDrive. Wait until connection has been established. -
798 Failed to initialize network. Confirm the network settings. —*2
799 The second time password input is different  Please repeat the second time password input. —*2

from the first time.

*1 See the Expansion Function User’s Manual, IM WT3001E-51EN.
*2 See the Communication Interface User’s Manual, IM WT3001E-17EN.

Error in Setting

Code Message Corrective Action Reference Section
800 lllegal date-time. Set the correct date and time. 3.12
801 lllegal file name. The file name contains characters which are not 9.3
allowed or the file name is not a valid MS-DOS
file name. Enter another file name.
802 Cannot be set or executed in the - -
Normal measurement mode.
803 Cannot be set or executed in the - -
IEC Harmonics measurement mode.
804 Cannot be set or executed in the - -
Wide-Band Harmonics measurement mode.
805 Cannot be set or executed in the - -

Math measurement mode.

IM WT3001E-01EN

H uonoadsu| pue ‘esueuajulely ‘Bujooyss|qno.




11.2 Error Messages and Corrective Actions

Code Message Corrective Action Reference Section

806 Cannot be set or executed in the - -
FFT measurement mode.

807 Cannot be set or executed - —*
in the Cycle by Cycle measurement mode.

808 Cannot change this parameter during - -
numerical display.

809 Cannot change this parameter during vector — -
display.

810 Cannot change this parameter during bar - -
graph display.

812 Cannot be set while storing/recalling of data — -
being performed.

813 Cannot be set while integration is running. Reset Integration. 5.14

820 Cannot be set or executed in the Flicker - —*
measurement mode.

821 Attempt made to start flicker measurement ~ Wait for the initialization to finish and this instrument —
while flicker initialization is not finished. to become ready. Then, start the measurement.

822 Attempt made to start flicker measurement Reset the flicker measurement, wait for the —*
while flicker measurement is in progress or initialization to finish, and start the measurement.
result of flicker judgement is displayed.

823 Cannot change during CAL. Wait until CAL is completed. 10.1

824 Attempt made to initialize flicker Reset the flicker measurement and then execute ~ —*
measurement while flicker measurement is initialization.
in progress or resultof flicker judgement is
displayed.

825 Cannot change limit settings while flicker Can be changed only when the measurement is =
measurement is in progress. reset or while the judgement result is being

displayed.

826 Cannot be set or executed when flicker Reset the flicker measurement. =
measurement is not reset.

827 lllegal math expression. Input a correct computing equation. 5.4

828 Cannot start flicker measurement when all Perform judgement or move the observation period —*
periods of dmax measurement are finished. if necessary and measure again.

829 Cannot judge flicker measurement until all Perform judgement after the dmax measurement of —*
periods of dmax measurement are finished. all observation periods is finished.

830 Cannot move period while flicker - -
measurement is not ready.

831 Processing now. Retry setting or execution again. —*

836 Cannot be set or executed while Cycle by Reset the cycle-by-cycle measurement. —*
Cycle measurement is not reset.

841 Attempted to start integration after Reset Integration. 5.14
integration time has reached its preset value.

842 Attempted to start integration while - 5.14
integration is in progress.

843 Measurement stopped due to overflow Reset Integration. 5.14
during integration or due to a power failure.

844 Attempted to stop integration even though - 5.14
integration was not in progress.

845 Attempted to start integration while - 5.14
integration was in progress or integration
mode was not selected.

846 Attempted to start integration while - 5.14
measurement of peak overflow was
in progress.

847 Attempted to start integration in continuous  — 5.11

integration mode when integration preset
time was set to “0”.

11-4
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11.2 Error Messages and Corrective Actions

Code Message Corrective Action Reference Section
848 Attempted made to start integration in real - 5.12
time counting integration mode when the
end time had already passed.
849 Attempted made to start storing in real - 8.3
time counting storing mode when the end
time had already passed.
850 Stored file already exists. - 8.4
Initialize memory before storing.
851 Stored file and measurement mode are - 8.3
different.
Set the appropriate measurement mode
before recalling.
852 Stored file is illegal. - 8.4
Initialize memory before storing.
853 Cannot be executed/set during Recall mode. — 8.1
Set the Mode to Store.
854 Waveform display data not found. - -
855 Storing momory is full. - 8.4
Storing has been stopped.
856 An error has occured while storing. - -
Storing has been stopped.
857 Cannot be set while Master/Slave - 10.9
Synchronized Measurement is set to Slave. -
858 Store/Recall process is in progress now. Execute or set setting again. 8.4,8.6 é
860 Cannot be set or executed while accessing  Wait until access has completed. - %
Aquisition memory. g
861 Acquisition data not found. - — 8
862 Numeric data not found. - —* §
863 Cannot be set or executed when different - 41 @
types of elements are installed. 5
864 This wiring cannot be set as the first - 4.1 §
selected element. g
865 Cannot be set while integration is running. Stop or reset Integration. %
866 Cannot be set or executed while Auto Print  Turn off Auto Print from the [PRINT MENU] —* o
is operating. (SHIFT+PRINT) menu. g
867 Auto Print is not in operation. Start Auto Print from the [PRINT MENU] - ;
(SHIFT+PRINT). %
868 Print out destination must be set to Built-in Set [Print to] to Built-in from the [PRINT MENU] —* g
Printer in order to start Auto Print. (SHIFT+PRINT) menu. g‘
869 Auto Print funciton is not supported in the - —* S
current measurement mode or settings.
870 Auto Print [Interval] setting is invalid. Set [Interval] time to an appropriate amount from —* n
the [PRINT MENU](SHIFT+PRINT) -> [Auto Print
Settings] menu.
871 Attempted made to start Auto Print when Set [End Time] to a future date & time from the =
the end time had already passed. [PRINT MENU](SHIFT+PRINT) ->
[Auto Print Settings] menu.
872 Auto print’s print-out has been canceled. - =

The printer or file system is in action.

*  See the Communication Interface User’s Manual, IM WT3001E-17EN.
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11.2 Error Messages and Corrective Actions

Error in System Operation

Code Message Corrective Action Reference Section
901 Failed to backup setup data. The system has been initialized. 3.4
Maintenance service is required.
902 System RAM failure. Maintenance service is required. -
903 System ROM failure. Maintenance service is required. -
904 System RAM failure. Maintenance service is required. -
906 Fan stopped. Power off immediately. Maintenance -
service is required.
909 lllegal SUM value. Maintenance service is required. -
910 RAM read/write error. Maintenance service is required. -
9N Memory bus error. Maintenance service is required. -
912 Fatal error in Communication-driver. Maintenance service is required. -
914 Time out occurs in Communications. - -
915 EEPROM SUM error. EEPROM may be damaged. -
Maintenance service is required.
919 Module installation condition and setup The system has been initialized. -
parameters do not match. Maintenance service is required.
921 System Failed to Draw Display. Maintenance service is required. -
922 Failed in communication with DSP. Maintenance service is required. -
923 Transmit data abnormality from DSP. Maintenance service is required. -
926 The USB device’s power consumption - 12.9

exceeded the capacity of the USB hub.

Note

If the system is not operating correctly or if servicing is necessary, try initializing this
instrument. This instrument may recover.
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11.3 Self-Test

Procedure

© ) ©

Cursor keys

©
GRVNG)

ISCALINGI |LINEFILTER| | AVG l
Q

MOTOR FRE
SET FILTER

[HRmsET]  [MEASURE |  [sve source]
CURSOR O NULL

[ e | [macesave] [ sTorE |
MENU STORE SET

MENU

PO

DISPLAY

ITEM & ELEMENT

ORENOTE

INUMERICI I WAVE I

[ue ] [same|

UPDATE
[Vroate | | wou |

I LOCAL |

CAL

I ITEM I I FORM I

I USER I IELEMENTI

| INTEG I

LOWER ITEM LOWER FORM

USERSET O ALL

SHIFT

To exit the menu during operation, press ESC located above

the soft keys.

In the procedural explanation below, the phrase “press the

cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and

character strings. For details on the procedures, see section

3.14.

Press MISC to display the Misc menu.
Press the Selftest soft key to display the Selftest menu.

Press the Test Item soft key to display the Test Item menu.
Press the Memory or Key Board soft key to select the test item.

If you select Memory, proceed to “Testing the Memory” on the next page.
If you select Key Board, proceed to “Testing the Keys and the Keyboard” on the

next page.

Misc.
"

System
Overview

Initialize
Settings

«

Remote
Control

[
Config

Selftest

Next

q -
Date/Time

[_Selftest
M Test Item

Memory

L_Test |tes

Memory

Key Board

| Test Exec

Note

The time display at the lower right corner of the screen may not be updated during the self-test.

* Testing the Memory

5.  Press the Memory Test soft key to display the Memory Test menu.
6. Press the System or ACQ RAM soft key to select the memory to be tested.
7.  Press the Test Exec soft key to execute the memory test.

IM WT3001E-01EN
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11.3 Self-Test

Selftest,

€ Test Item

€ Memory Test

System

* Testing the Keys and the Keyboard

N oo

©

1

| Test Exec |

Selftest

M Test Item

ACQ RAM

Selftest,
€ Test Item

Memory

€ Memory Test

System

I Test Exec

Testing the Keys

Press the Test Exec soft key.
Press a key on the front panel. The test for the pressed key is executed.
Press the 4 or P> cursor key. The indicator lights one by one each time an

arrow key is pressed.

Testing the Keyboard

| Test Exec |

Press ESC twice to exit from the key test.

Press the Soft Key soft key. A keyboard appears.

0. Operate the keyboard. Check that the characters entered on the keyboard are
correctly displayed in the entry box of the keyboard.
For keyboard operations, see section 3.14, “Entering Values and Strings.”

Selftest.

M Test

Key Board

Ttem

Selftest
[ Test Item

Key Board

[« soft

Key I

Explanation

* Memory Test

| Soft Key I

| Test Exec

Selftest,

<£<<< KeyBoard Test >>33>

- INSERT

Hi| izl
i AIES P2 I3 B 11 3 B F3 Il A B 2

CAPS

L

j‘

m
=
=

Tests whether the internal ROM and RAM are operating correctly. If “Pass” is

displayed, it is operating correctly. If “Failed” is displayed, contact your nearest
YOKOGAWA dealer.
Tests the RAM in the CPU.
+ ACQRAM: Tests the RAM that stores the waveform sampling data (acquisition

* Testing the Keys and Keyboard

System:

data).

Tests whether the front panel keys are operating properly. If the name of the key
being pressed appears on the screen, it is operating correctly.
If the indicator turns ON/OFF when the 4 or > cursor is pressed, the keys are
operating correctly.
To exit from the key test, press ESC twice.

If the display is not correct, contact your nearest YOKOGAWA dealer.
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11.4 Checking the System Condition

@ ﬂ (:) DISPLAY ITEM & ELEMENT .
Curs: keys ioverc] | wave | || e | [same] || [UERATE] | wow | || [ roca |

< >
CAL
@ Cmem | [ rorm | || [ user | [ewement| || | wres | @)
I ! LOWER ITEM LOWER FORM USER SET O AL

To exit the menu during operation, press ESC located above
(scaunc] [ueruter] [ ave |
MOTOR FREQ the soft keys.
SET FILTER

(R SET)  [MEASIRE]  [WeSR] | |y the procedural explanation below, the phrase “press the
CURSOR O NuLL ” .
cursor keys” may be used. This phrase refers to the
procedures for selecting items and entering values and
(re ] [moesae) [store] | character strings. For details on the procedures, see section

WENU STORE SET 3.14.
—
MENU _

1. Press MISC to display the Misc menu.

-
. . . . -
2. Press the System Overview soft key to display the System Overview window. o
c
22
1]
[ System Overview g
System =5
Overview Model ©  WI3000E (Wr3004E-2A0-30a4) o
version :  6.01  (DSP:12.11.7.6,ASIC:3.9.2.6.2) o
Initialize <4< Element Configuration >»>> (=4
Settings . Type Calibration Date Status =
Element1:  1000v-30a 2014711720 13:54:46 0K OK «Q
] ElementZ:  1000v-30a 2014-11/20 13:54:50 OK oK -
Remote Element3:  1000v-30a 2014-11/20 13:54:54 oK oK =
Control Elementd:  1000v-308 2014/11/20 13:54:56 OK OK
CLLLLLLLLLL Opttions PPY3P3333> Q.
» Motor Evaluation [/MTRI:Yes 2014/11/20 13:22:56 OK OK =
Date/Time Advanced Calculationl/661:Yes (Harmonics.IEC Hrm.MATH,FFT) -
Built-in Printer [B5]:Yes oD
Delta Calculation Yes =1
Add-on Freq Measure [/FQlives QO
Config DA Output [/DAl:ves 2014/1120 13:20:52 OK OK =
VGA Owtput LA 1Yes o
Serial(Rs-232) L/C21:No  USB port(PC) L/c121:Yes o
Ethernet [c71:ves Mac Address: A -
Selftest usB(peripheral) [-c51:ves O
Cycle by Cycle ¥es Flicker Measure [/FL]:ves 5
Link Date @ 2015/01/30 Fri 17:39 Q
Next Product ID: &dil -
172} >3
[72]
T
1]
o
. =
Explanation S
=]

Displaying the System Conditions
You can check the model, firmware version, element configuration, and installed
options.
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11.5 Replacing the Power Fuse

A waRNING

» To prevent the possibility of fire, only use a fuse with the specified rating (voltage,
current, and type).

» Be sure to turn OFF the instrument and unplug the power cord before replacing
the fuse.

* Never short the fuse holder.

French

A AVERTISSEMENT

« Pour éviter tout risque d’incendie, utiliser uniquement un fusible avec les
caractéristiques nominales spécifiées (tension, courant et type).

* Veiller a mettre l'instrument hors tension et a débrancher le cordon d’alimentation
avant de remplacer le fusible.

* Ne jamais mettre le porte-fusible en court-circuit.

Fuse Rating
The power fuse used on this instrument is specified as follows:
* Maximum rated voltage: 250 V
* Maximum rated current: 6.3 A

+ Type: Time lag
« Standard: UL/VDE certified
* Part number: A1463EF

Replacement Procedure
Replace the power fuse according to the procedure below.

1. Turn OFF the power switch.

2. Remove the power cord from the power connector.

3. Insert the tip of a flat-blade screw driver in the dented section of the fuse holder
on the power connector side, turn it in the direction of the arrow, and pull out the
fuse holder.

4.  Remove the blown fuse that is attached to the tip of the fuse holder.

5. Attach a new fuse to the fuse holder and push the fuse holder back in the
original place.

Fuse holder

11-10 IM WT3001E-01EN



11.6 Recommended Replacement Parts

Contact your nearest YOKOGAWA dealer to have parts replaced.

Parts Name Recommended Replacement Period

Built-in printer Under normal usage, 200 rolls of printer paper (part No. : B9316FX)
LCD backlight 3 years

Cooling fan 3 years

Backup battery 5 years

(Lithium battery)

IM WT3001E-01EN 11-11
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Chapter 12 Specifications

12.1 Input

Section

Item

Specifications

Input terminal type

Voltage
Plug-in terminal (safety terminal)
Current
 Direct input: Large binding post
» External current sensor input: Insulated BNC connector

Input format Voltage
Floating input, resistive potential
Current
Floating input, shunt input
Measurement range Voltage

(rated value)

* When the crest factor is set to 3: 15V, 30 V, 60 V, 100 V, 150 V, 300 V, 600 V, and 1000 V
* When the crest factoris setto 6: 7.5V, 15V, 30 V, 50 V, 75 V, 150 V, 300 V, and 500 V
Current (2-A input element)
* Direct input:
* When the crest factor is set to 3: 5 mA, 10 mA, 20 mA, 50 mA, 100 mA, 200 mA, 500 mA, 1A,
and 2 A
» When the crest factor is set to 6: 2.5 mA, 5 mA, 10 mA, 25 mA, 50 mA, 100 mA, 250 mA,
500 mA, and 1 A
« External current sensor input:
» When the crest factor is set to 3: 50 mV, 100 mV, 200 mV, 500 mV, 1V, 2V, 5V, and 10 V
* When the crest factor is set to 6: 25 mV, 50 mV, 100 mV, 250 mV, 500 mV, 1V, 2.5V, and
5V
Current (30-A input element)
* Direct input:
* When the crest factor is set to 3: 500 mA, 1A, 2A,5A, 10A, 20 A, and 30 A
* When the crest factor is set to 6: 250 mA, 500 mA 1A, 2.5A5A, 10A, and 15A
» External current sensor input:
* When the crest factor is set to 3: 50 mV, 100 mV, 200 mV, 500 mV, 1V, 2V, 5V, and 10 V
* When the crest factor is set to 6: 25 mV, 50 mV, 100 mV, 250 mV, 500 mV, 1V, 2.5V, and 5V

Input impedance

Voltage

Input resistance: Approx. 10 MQ, input capacitance: Approx. 5 pF
Current (2-A input element)

* Direct input: Approx. 500 mQ + approx. 0.07 pH

+ External current sensor input: Input resistance: Approx. 1 MQ, input capacitance: Approx. 40 pF
Current (30-A input element)

* Direct input: Approx. 5.5 mQ + approx. 0.03 pH

+ External current sensor input: Input resistance: Approx. 1 MQ, input capacitance: Approx. 40 pF

Instantaneous maximum
allowable input
(1s or less)

Voltage

Peak value of 2500 V or RMS value of 1500 V, whichever is less.
Current (2-A input element)

 Direct input: Peak value of 9 A or RMS value of 3 A, whichever is less.

» External current sensor input: Peak value less than or equal to 10 times the measurement range.
Current (30-A input element)

 Direct input: Peak value of 150 A or RMS value of 50 A, whichever is less.

» External current sensor input: Peak value less than or equal to 10 times the measurement range.

Continuous maximum
allowable input

Voltage

Peak value of 1600 V or RMS value of 1100 V, whichever is less.

Or up to 1500 Vdc as a reference value.
Current (2-A input element)

* Direct input: Peak value of 6 A or RMS value of 2.2 A, whichever is less.

» External currentl sensor input: Peak value less than or equal to 5 times the measurement range.
Current (30-A input element)

* Direct input: Peak value of 90 A or RMS value of 33 A, whichever is less.

« External current sensor input: Peak value less than or equal to 5 times the measurement range.

IM WT3001E-01EN
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12.1 Input Section/12.2 Display

Item

Specifications

Continuous maximum
common mode voltage
(50/60 Hz)

Voltage input terminals: 1000Vrms

Current input terminals*: 1000 Vrms (maximum allowable voltage that can be measured)
600 Vrms (rating voltage of EN61010-2-030)

External current sensor input connector: 600 Vrms

Influence from common

When 1000 Vrms is applied with the voltage input terminals shorted and current input terminals
open.
+ 50/60Hz: +0.01% of range or less.
» Up to 200 kHz (reference value)
Voltage: +3/range x f% of range or 3%, whichever is less, or less
Direct current input and external current sensor input: #(maximum range/range) x 0.001 x f%
of range or less
Except, 0.01% or greater. The unit of frequency f is kHz. The maximum range in an equation is
30A, 2A,0r 10 V.

Line filter

Select OFF, 500 Hz, 5.5 kHz, or 50 kHz.

Frequency filter

Select On or Off.

A/D converter

Simultaneous conversion of voltage and current inputs. Resolution: 16 bits. Conversion rate (sampling
interval): Approx. 5 ps. For the measurement functions of harmonic measurement, see chapter 7 in
the Expansion Function User’s Manual, IM WT3001E-51EN.

Range switching

Can be set for each element.

Auto range function

Range Increase
* When U or | exceeds 110% of the rated range
» When the peak value of the input signal exceeds approximately 330% of the rated range
(approximately 660% when the crest factor is set to 6)
Range decrease
When U or | is less than or equal to 30% of the rated range and Upk or Ipk is less than or equal
to 300% of the lower range (approximately 600% when the crest factor is set to 6)

Rated voltage to ground

Voltage input terminals: 1000V

Current input terminals*: 1000 V (maximum allowable voltage that can be measured)
600 V (rating voltage of EN61010-2-030)

External current sensor input connector: 600 V

* Do not touch the inside of the external current sensor input BNC connector.

12.2 Display

Item

Specifications

Display

8.4” color TFT LCD monitor

Display resolution of the entire screen”

640 (H) x 480 (V) dots

Display resolution of the waveform display 501 (H) x 432 (V) dots

Display update interval

See section 12.5.

* The LCD screen may contain 0.02% defects with respect to the total number of pixels.

12-2
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12.3 Measurement Functions (Measurement Items)
Related to Normal Measurement

Measurement Functions Determined for Each Input Element
For details on the determination and equations of measurement functions, see appendix 1.

Item

Symbol and Meaning

Voltage (V)

Urms: true rms value, Umn: rectified mean value calibrated to the rms value, Udc: simple average,

Urmn: rectified mean value

Current (A)

Irms: true rms value, Imn: rectified mean value calibrated to the rms value, Idc: simple average,
Irmn: rectified mean value

Active power (W) P
Apparent power (VA) S
Reactive power (var) Q
Power factor A
Phase difference (°) [0}

Frequency (Hz)

fU (FreqU): voltage frequency, fl (Freql): current frequency

Two frequencies from the fU and fl of all installed elements can be measured simultaneously. On

the model with the frequency measurement add-on option, the fU and fl of all elements can be
measured simultaneously. The display of signals that are not selected shows [-------- ] (no data).

Voltage max. and min. (V)

U+pk: Voltage maximum, U-pk : Voltage minimum

Current max. and min. (A)

I+pk: Current maximum, I-pk : Current minimum

Crest factor

CfU: Voltage crest factor, Cfl : Current crest factor

Corrected Power (W)

Pc
(Applicable standard IEC76-1(1976), IEEE C57.12.90-1993, IEC76-1(1993))

Integration

Time: Integration time

WP: Sum of positive and negative watt hours

WP+:  Sum of positive P (consumed watt hour)

WP-: Sum of negative P (watt hour returned to the power supply)
q: Sum of positive and negative ampere hours

g+:  Sum of positive | (ampere hour)

g-:  Sum of negative | (ampere hour)

WS: Volt-ampere-hour

WQ: Var-hour

However, the ampere hour is integrated by selecting Irms, Imn, Idc, or Irmn through the current
mode setting.

IM WT3001E-01EN
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12.3 Measurement Functions (Measurement Items) Related to Normal Measurement

Measurement Functions (£ Functions) Determined for Each Wiring Unit (ZA and ZB)
For details on the determination and equations of Z functions, see appendix 1.

Item Symbol and Meaning

Voltage (V) UrmsZ: true rms value, UmnZ: rectified mean value calibrated to the rms value, UdcZ: simple
average, UrmnZ: rectified mean value

Current (A) IrmsX: true rms value, ImnZ: rectified mean value calibrated to the rms value, IdcZ: simple average,
IrmnZ: rectified mean value

Active power (W) P

Apparent power (VA) S¥

Reactive power (var) Qx

Power factor AZ

Phase difference (°) (02

Corrected Power (W) PcZ
(Applicable standard IEC76-1(1976), IEEE C57.12.90-1993, IEC76-1(1993))

Integration Time: Integration time

WPZ:  Sum of positive and negative watt hours
WP+Z: Sum of positive P (consumed watt hour)
WP-Z:  Sum of negative P (watt hour returned to the power supply)

qx: Sum of positive and negative ampere hours
q+: Sum of positive | (ampere hour)
g-2: Sum of negative | (ampere hour)

WSZ: Integration of S
WQZX: Integration of Q%

For details on the measurement functions of motor evaluation, see section 1.10 in the
Expansion Function User’s Manual, IM WT3001E-51EN.

For details on the measurement functions of harmonic measurement, see section 7.11
in the Expansion Function User’s Manual, IM WT3001E-51EN.
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12.4 Accuracy

Voltage and Current Accuracy

Item

Specifications

Accuracy
(accuracy at 6 months)

Conditions

Temperature: 23+5°C. Humidity: 30 to 75% RH. Input waveform: Sine wave. Common-mode
voltage: 0 V. Line filter: OFF. A (power factor): 1. Crest factor: 3. After warm-up time has passed.
Wired condition after zero-level compensation or measurement range change. f is the frequency.

Frequency Accuracy
+(reading error + measurement range error)
DC
» Voltage input 0.05% of reading + 0.05% of range

» External current sensor input
» Current of a 30-A input element
from direct input

* Current of a 2-A input element 0.05% of reading + 0.05% of range + 2 pA
from direct input
0.1Hz=<f<30Hz 0.03% of reading + 0.05% of range
30Hz<f<45Hz 0.03% of reading + 0.05% of range
45Hz<f<66 Hz
» Voltage input 0.01% of reading + 0.03% of range

« External current sensor input

* Current of a 30-A input element from
direct input

e Current of a 2-A input element from
direct input at the 50 mA to 2 Arange

» Current of a 2-A input element from 0.03% of reading + 0.05% of range
direct input at the 5 mA to 20 mA range

66 Hz <f<1kHz 0.03% of reading + 0.05% of range

1 kHz <f<10 kHz 0.1% of reading + 0.05% of range

10 kHz < f< 50 kHz 0.3% of reading + 0.1% of range

50 kHz < f <100 kHz 0.012 x f% of reading + 0.2% of range
100 kHz < f <500 kHz 0.009 x f% of reading + 0.5% of range
500 kHz < f<1 MHz (0.022 x f - 7)% of reading + 1% of range

* The unit of f in the read error equation is kHz.

Add 3% of range (reference value) to the above accuracy figure for the accuracy of the waveform
display data, Upk, and Ipk. However, for external current sensor input, add 3% of range + 5 mV
(reference value). The effective input range is within £300% of the range (within £600% of the
range if the crest factor is set to 6).

For temperature changes after zero level compensation or range change, add 50 ppm of
range/°C to the DC accuracy of the voltage.

For temperature changes after zero level compensation or range change, add the following
values to the DC accuracy of the direct current input.

* 2-Ainput element: 3 pA/°C

* 30-Ainput element: 0.2 mA/°C

For temperature changes after zero-level compensation or range change on the external current
sensor input, add 0.02 mV/°C to the DC accuracy of the external current sensor input.

For self-generated heat caused by current input on an AC input signal, add the following values
to the current accuracy.

+ 2-Ainputelement:  0.004 x I°% of reading

+ 30-Ainput element:  0.00002 x 1°% of reading

For self-generated heat caused by current input on a DC input signal, add the following values to
the current accuracy.

+ 2-Ainput element: 0.004 x 1% of reading + 6 x 12 yA

+ 30-Ainput element:  0.00002 x 1% of reading + 3 x 12 yA

| is the current reading (A). The influence from self-generated heat continues until the
temperature of the shunt resistor inside this instrument lowers even if the current input changes
to a small value.

When the data update interval is 50 ms, add 0.1% of reading to all accuracy figures.

When the data update interval is 100 ms, add 0.05% of reading to all accuracy figures.

IM WT3001E-01EN
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12.4 Accuracy

Item

Specifications

» All accuracy figures for 0.1 to 10 Hz are reference values.

» The voltage accuracy figures for 30 kHz to 100 kHz when the voltage exceeds 750 V are
reference values.

« The voltage accuracy figures for 100 kHz to 1 MHz when the voltage (V) exceeds 2.2 x 104/ f (kHz)
are reference values.

» The current accuracy figures for DC, 10 Hz to 45 Hz, and 400 Hz to 200 kHz when the current
exceeds 20 A are reference values.

» The current accuracy figures for 200 kHz to 500 kHz when the current exceeds 10 A are
reference values.

» The current accuracy figures for 500 kHz to 1 MHz when the current exceeds 5 A are reference
values.

Effective input range

0 to +130%* of the measurement range for Udc and Idc.
1to 130%* of the measurement range for Urms and Irms. (2% to 130%* if the crest factor is set to 6)
10 to +130%* of the measurement range for Umn and Imn.
10 to £130%* of the measurement range for Urmn and Irmn.
However, if the data update interval is 50 ms, 100 ms, 5's, 10 s, or 20 s, the signal level of the
synchronization source must satisfy the input signal level of frequency measurement (see section
12.5).
* 110% for the maximum range of direct voltage and current inputs. The accuracy for 110% to
130% of the measurement range is reading error x 1.5.
For the DC accuracy between 110 to 150% of the 1000 V range, add reading error x 1.5 as a
reference value.

Maximum display

140%™ of the rated voltage or current range
* 160% when the voltage range is 1000 V.

Minimum display

Down to 0.3% of the measurement range for Urms and Irms (0.6% if the crest factor is set to 6).
Down to 2% of the measurement range for Umn, Urmn, Imn, and Irmn (4% if the crest factor is set
to 6).

Values less than or equal to these figures are fixed to zero (suppressed to zero). The integrated
current q is dependent on the current value.

Lower limit of
measurement frequency

Data update interval 50ms 100ms 250ms 500ms 1s 2s 5s 10s 20s
45Hz 25Hz 20Hz 10Hz 5Hz 2Hz 0.5Hz 0.2Hz 0.1Hz

Lower limit of
measurement frequency

Line filter influence

When the cut-off frequency is 500 Hz

45 Hz < f < 66 Hz: Add 0.2% of reading. f < 45 Hz: Add 0.5% of reading.
When the cut-off frequency is 5.5 kHz

f <66 Hz: Add 0.2% of reading. 66 Hz < f < 500 Hz: Add 0.5% of reading.
When the cut-off frequency is 50 kHz

f <500 Hz: Add 0.2% of reading. 500 Hz < f < 5 kHz: Add 0.5% of reading.

Conditions for detecting
lead and lag

Lead and lag are detected correctly when the voltage and current signals are both sine waves, the
amplitude is greater than or equal to 50% (greater than or equal to 100% if the crest factor is set to
6) of the measurement range, the frequency is between 20 Hz and 10 kHz, and the phase
difference is between +5° and 175°.

Temperature coefficient

Add +0.02% of reading/°C in the range 5 to 18°C or 28 to 40°C.

One year accuracy

Add (reading error of accuracy at 6 months x 0.5) to the accuracy at 6 months.

Accuracy when the crest
factor is set to 6

Same as the accuracy when the crest factor is 3 after doubling the measurement range.

12-6
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12.4 Accuracy

Power Accuracy
Item Specifications
Accuracy Conditions

(accuracy at 6 months)

Same as the conditions for voltage and current.

Frequency Accuracy
+(reading error + measurement range error)
DC
 External current sensor input 0.05% of reading + 0.1% of range

 Current of a 30-A input element
from direct input

 Current of a 2-A input element 0.05% of reading + 0.1% of range
from direct input + 2 pA x voltage reading
0.1Hz<f<30Hz 0.08% of reading + 0.1% of range
30Hz<f<45Hz 0.05% of reading + 0.05% of range
45 Hz<f<66 Hz
« External current sensor input 0.01% of reading + 0.03% of range
* Current of a 30-A input element from
direct input

» Current of a 2-A input element from
direct input at the 50 mA to 2 Arange

= Current of a 2-A input element from 0.05% of reading + 0.05% of range
direct input at the 5 mA to 20 mA range

66 Hz < f < 1kHz 0.05% of reading + 0.05% of range
1 kHz <f<10 kHz 0.15% of reading + 0.1% of range
10 kHz < f< 50 kHz 0.3% of reading + 0.2% of range
50 kHz < f <100 kHz 0.014 x f% of reading + 0.3% of range
100 kHz < f <500 kHz 0.012 x f% of reading + 1% of range
500 kHz < f<1 MHz (0.048 x f— 19)% of reading + 2% of range

* The unit of f in the read error equation is kHz.

For temperature changes after zero level compensation or range change, add (voltage influence)
x (current influence) to the DC accuracy. For details on voltage and current influence, see page
12-5.

When the external current sensor input range is 50 mV, add 0.01% of reading + 0.01% of range
to the power accuracy at 45 Hz < f < 66 Hz.

For self-generated heat caused by current input on an AC input signal, add the following values
to the power accuracy.

« 2-Ainputelement:  0.004 x I°% of reading

+ 30-Ainput element:  0.00002 x 1°% of reading

For self-generated heat caused by current input on a DC input signal, add the following values to
the power accuracy.

+ 2-Ainputelement:  0.004 x 12% of reading + 6 x I? pA

+ 30-Ainput element:  0.00002 x 1°% of reading + 3 x 1% yA

| is the current reading (A). The influence from self-generated heat continues until the
temperature of the shunt resistor inside this instrument lowers even if the current input changes
to a small value.

When the data update interval is 50 ms, add 0.1% of reading to all accuracy figures.

When the data update interval is 100 ms, add 0.05% of reading to all accuracy figures.

All accuracy figures for 0.1 to 10 Hz are reference values.

The power accuracy figures for 30 kHz to 100 kHz when the voltage exceeds 750 V are
reference values.

The power accuracy figures for 100 kHz to 1 MHz when the voltage (V) exceeds 2.2 x 10%/ f (kHz)
are reference values.

The power accuracy figures for DC, 10 Hz to 45 Hz, and 400 Hz to 200 kHz when the current
exceeds 20 A are reference values.

The power accuracy figures for 200 kHz to 500 kHz when the current exceeds 10 A are reference
values.

The power accuracy figures for 500 kHz to 1 MHz when the current exceeds 5 A are reference
values.

IM WT3001E-01EN
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12.4 Accuracy

Item

Specifications

Effective input range

» 0to +130% of the power range (see section 5.2) for DC measurement.

» +130% of the power range for current measurement when the voltage and current are in the
range of 1 to 130% of the measurement range. However, if the data update interval is 50 ms, 100
ms, 5s, 10 s, or 20 s, the signal level of the synchronization source must satisfy the input signal
level of frequency measurement (see section 12.5).

* 110% for the maximum range of direct voltage and current inputs. The accuracy for 110% to
130% of the measurement range is reading error x 1.5.

Lower limit of
measurement frequency

Same as the lower limit of measurement frequency for voltage and current.

Power factor (A) influence

* WhenA=0
* 5 mAto 200 mA range of a 2-A input element
» Apparent power reading x 0.1% in the range of 45 to 66 Hz.
» For other frequency ranges, see below. However, the figures are reference values.
Add apparent power reading x (0.1 + 0.05 x f (kHz))%
* 500 mAto 2 Arange of a 2-A input element or 30-A input element
» Apparent power reading x 0.03% in the range of 45 to 66 Hz.
» For other frequency ranges, see below. However, the figures are reference values.
Add apparent power reading x (0.03 + 0.05 x f (kHz))%
* WhenO<A<1
(Power reading) x [(power reading error %) + (power range error %) x (power range/apparent
power indication value) + {tan ¢ x (influence when A = 0)}] where @ is the phase angle between
the voltage and current.

Line filter influence

When the cut-off frequency is 500 Hz

45 Hz < f <66 Hz: Add 0.3% of reading. f < 45Hz: Add 1% of reading.
When the cut-off frequency is 5.5 kHz

f <66 Hz: Add 0.3% of reading. 66 Hz < f < 500 Hz: Add 1% of reading.
When the cut-off frequency is 50 kHz

f <500 Hz: Add 0.3% of reading. 500 < f < 5 kHz: Add 1% of reading.

Temperature coefficient

Same as the temperature coefficient for voltage and current.

One year accuracy

Add (reading error of accuracy at 6 months x 0.5) to the accuracy at 6 months.

Accuracy when the crest
factor is set to 6

Accuracy obtained by doubling the measurement range error for the accuracy when the crest factor
is setto 3

Accuracy of Other

Parameters and Computation Accuracy
* Accuracy of apparent power S Voltage accuracy + current accuracy
» Accuracy of reactive power Q Accuracy of apparent power+
(\/(1.0004 — A2) — A/ (1 — A2) )x100% of range
» Accuracy of power factor A #[(A — M1.0002) + |cosg — cos{p + sin ~ '(influence

from the power factor when A = 0%/100)}|] + 1 digit when
voltage and current is at rated input of the measurement
range
+ Accuracy of phase difference @ %[|@ — cos ~'(M1.0002)| + sin ~ '{(influence from the power
factor when A = 0%)/100}] deg + 1 digit when voltage and
current is at rated input of the measurement range
» For the accuracy of frequency fU and fl, see “Frequency Measurement” in section 12.5,
“Functions.”
* For the accuracy of measured values WP, WP+, WP-, g, g+, and g- and the integration time, see
“Integration” in section 12.5, “Functions.”
« For the accuracies of voltage, current, and power during harmonic measurement; the accuracies
of rotating speed and torque; and the accuracy of D/A output; see the respective sections in the
Expansion Function User’s Manual, IM WT3001E-51EN.
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12.5 Functions

Measurement Function and Measurement Conditions

Item

Specifications

Measurement method

Digital multiplier method

Crest factor

Select 3 or 6 (when rated value of the measurement range is input)
300 for the minimum effective input.

Measurement period

Period used to determine and compute the measurement function.

» The measurement period is set by the zero crossing of the reference signal (synchronization
source) when the data update interval is 50 ms, 100 ms, 5's, 10 s, or 20 s (excluding watt hour
WP as well as ampere hour q during DC mode).

» Measured through exponential averaging on the sampled data within the data update interval
when the data update interval is 250 ms, 500 ms, 1's, or 2 s.

« For harmonic measurement (/G6 option), the measurement period is from the beginning of the
data update interval to 9000 points at the harmonic sampling frequency.

Wiring system

Select the wiring system from the following:
1P2W: single-phase, two-wire, 1P3W: single-phase, three-wire, 3P3W: three-phase, three-wire,
3P4W: three-phase, four-wire, and 3P3W (3V3A) three-voltage, three-current
However, the selectable wiring systems vary depending on the number of input elements that are
installed.

Measurement range

See section 12.1.

Compensation function

Efficiency compensation: Compensates for the instrumental loss during efficiency computation
Wiring compensation: Compensates for the instrumental loss due to wiring
Tow-Wattmeter Method Compensation

Scaling Set the current sensor transformation ratio, VT ratio, CT ratio, and power factor in the range of 0.0001
t0 99999.9999 when inputting the external current sensor, VT, or CT output to the instrument.

Input filter Specify a line filter or a frequency filter. See section 12.1.

Averaging * Measurement Functions of Normal Measurement

Select exponential average or moving average.
» Exponential average
Select the attenuation constant from 2, 4, 8, 16, 32, and 64.
» Moving average
Select the average count from 8, 16, 32, 64, 128, and 256.
* Measurement Functions of Harmonic Measurement
+ Exponential average
Select the attenuation constant from 2, 4, 8, 16, 32, and 64.

Data update interval

Select from 50 ms, 100 ms, 250 ms, 500 ms, 1s,2s,5s, 10s,and 20 s.

Display update interval

Same as the data update interval.

Exceptions are listed below.

» The display update interval of numeric display (4, 8, and 16 items) is 250 ms when the data
update interval is 50 ms or 100 ms.

» The display update interval of numeric display (ALL, Single List, and Dual List) is 500 ms when
the data update interval is 50 ms to 250 ms.

« The display update interval of the trend display, bar graph display, and vector display is 1 s when
the data update interval is 50 ms to 500 ms.

« The display update interval of the waveform display is approximately 1 s when the data update
interval is 50 ms to 1 s. However, it may be longer depending on the trigger setting.

Response time

Data update interval x 2 at the maximum. Only when displaying numeric values.

Hold

Holds the data display.

Single measurement

Executes one measurement during the hold condition.

Zero-level
compensation/Null

Performs zero-level compensation.

IM WT3001E-01EN
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12.5 Functions

Item

Specifications

Measurement mode

Select from the following measurement modes.

* Normal measurement mode

+  Wide bandwidth harmonic measurement mode*"

+ |EC harmonic measurement mode*'

+  Waveform computation mode*’

+ FFT mode*'

+ Voltage fluctuation and flicker measurement mode*?
* Cycle-by-cycle measurement mode

*1  Selectable on models with the advanced computation option.
*2  Selectable on models with the voltage fluctuation and flicker measurement option.

Frequency Measurement

Item

Specifications

Measured item

Select up to two of the frequencies of the voltage or current that is input to the input element. For
models with the frequency measurement add-on option, the frequencies of all voltages and currents
applied to the input element are measured.

Measurement method

Reciprocal method

Measurement range

Data update interval Measurement range

50 ms 45 Hz <f<1MHz
100 ms 25Hz<f<1MHz
250 ms 10 Hz < f <500 kHz
500 ms 5Hz < <200 kHz
1s 2.5Hz<f<100 kHz
2s 1.5 Hz < f< 50 kHz
5s 0.5Hz=<f<20kHz
10s 0.25Hz <f<10 kHz
20s 0.15Hz<f<5kHz

Accuracy

+0.05% of reading

When the input signal level is greater than or equal to 25 mV (external current sensor input), 150
mA (direct current input to the 30-A input element), or 1.5 mA (direct current input to the 2-A input
element) and the signal is greater than or equal to 30% (0.1 Hz to 440 Hz, with frequency filter ON),
10% (440 Hz to 500 kHz), or 30% (500 kHz to 1 MHz) of the measurement range. Except, input
greater than or equal to 50% of the measurement range when the frequency is less than or equal
twice the lower limit of frequency described above. Add 0.05% of reading when the external current
sensor input is 50 mV or less. Twice these values for the input signal level when the crest factor is
setto 6

Display resolution

99999

Frequency measurement
filter

Frequency filter (see section 12.1)

Integration
Item Specifications
Mode Select from manual, normal, repetitive, real-time normal, and real-time repetitive.

Measurement function

See section 12.3.

Integration timer

Automatic stop of integration by setting a timer.
0000h00MO0s to 10000h00MO0s

Count overflow

When the integration time reaches its maximum (10000 hours) or the integration value reaches its
maximum or minimum,*" the integration time and integration value at that point are held and the
integration is stopped.

*1 WP: £999999 MWh
q:  +999999 MAh
WS: 999999 MVAh
WQ: £999999 Mvarh

1210
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12.5 Functions

Item Specifications

Accuracy +(Power accuracy (or current accuracy) + timer accuracy)

Timer accuracy +0.02% of reading

Computation

Item Specifications

User-defined function Computes numeric data of equations (up to 20 equations) that are created by combining the

measurement function symbols and operators.

Average active power setting Set with the user-defined function.

Efficiency equation setting Computes numeric data of equations (up to four equations) that are created by combining the
measurement function symbols.

Compensation setting Computes wiring compensation, efficiency compensation, and two-wattmeter compensation.
Equation for apparent Select TYPE1, TYPE2, or TYPE3. TYPES is selectable only in normal measurement mode on
power and reactive power models with the advanced computation (/G6) option.

Corrected Power Correction of active power as defined by the applicable standard IEC76-1(1976), IEEE C57.12.90-

1993, and IEC76-1(1993).

Phase difference display  Select whether to display the phase difference using 180° lead and lag format or 360° format.

Delta computation Computes other numeric data of the measured circuit from the computed results of the difference of
the instantaneous values.

Equation for distortion Set the denominator of factor the equation to the total waveform or fundamental waveform.
Applicable only to models with the advanced computation (/G6) option.

Numeric Display

Item Specifications

Displayed items Displays the measurement functions of section 12.3 and those of the motor evaluation function,
delta computation, and harmonic measurement options as described in the Expansion Function
User’s Manual, IM WT3001E-51EN.

Display resolution 600000

Number of displayed items Select from 4, 8, 16, ALL, single list*, dual list*.
*  Applicable only to models with the advanced computation (/G6) option.

Scrolling of displayed items Displays up to nine pages of the numeric data of the measurement functions by page scrolling.

Display reset Resets the display order of the numeric data to default.

Waveform Display

Item Specifications

Number of display rasters 501

Display format Peak-Peak compressed data
Sample rate Approx. 200 kS/s
Waveforms can be reproduced accurately up to approximately 10 kHz.
Time axis In the range of 0.5 ms/div to 2 s/div. However, less than or equal to 1/10 of the data update interval.
Trigger « Trigger type: Edge type
« Trigger mode: Select auto, normal, or OFF. Trigger automatically turns OFF when integration is
in progress.

« Trigger source:Select from the voltage or current applied to the input element and external clock.
« Trigger slope: Select from £ (rising), ¥ (falling), or £ (rising and falling).
« Trigger level
»  When the trigger source is a voltage or current applied to the input element
Set in the range of +100% (to the top or bottom edge of the screen) from the screen center.
Resolution: 0.1%.
*  When the trigger source is Ext Clk (external clock)
TTL level. For the specifications of the external clock, see section 6.3.

Vertical zoom on the Zoom in/out vertically for each voltage or current applied to the input element. Set the zoom rate in
waveform the range from 0.1 to 100 times.

Waveform display ON/OFF Select ON/OFF for each voltage or current applied to the input element.

Waveform display format 1, 2, 3, and 4 split window displays are possible.

IM WT3001E-01EN 12-11
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12.5 Functions

Item Specifications

Display interpolation of the Select dot or linear display.

waveform

Graticule Select the grid and cross scale display.

Auxiliary display ON/OFF  Turn ON/OFF the upper and lower limits (scale value) and the waveform label.

Cursor measurement Measure the value at the point where the cursor is placed on the waveform.

Vector Display and Bar Graph Display
Item Specifications

Vector display Displays vectors of the phase difference of the fundamental waveforms. Applicable on models with
the advanced computation (/G6) option.

Bar graph display Displays the bar graph of the amplitude of each harmonic. Applicable on models with the the
advanced computation (/G6) option.

Trend Display
Displays the trend of the numeric data of the measurement function on a graph.
The maximum number of displayed items is 16.

Simultaneous Display

Displays a combination of two displays from numeric, waveform, bar graph, and trend in the top and bottom halves of the
divided screen.

Data Store and Recall

Store Store the numerical data and waveform display data in the internal memory. Save the stored data to
a storage medium.”

Internal memory Approx. 30 MB
Storage interval 50 ms (when waveform is OFF) to 99 hours 59 minutes 59 seconds.
Recall Recall the stored data from the internal memory.™

*1 PC card, USB storage, and network drive. The USB port (for peripheral devices) and Ethernet interface are options.
*2 Cannot recall the data from a saved file.

Saving and Loading of Data

Save setup parameters, numeric data, waveform display data, waveform sampling data,”" and screen image data to a storage
medium2,

Loads the saved setup parameters from the storage medium.”

*1 Selectable on models with the advanced computation (/G6) option.
*2 PC card, USB storage, and network drive. The USB port (for peripheral devices) and Ethernet interface are options.

Printing of the Screen Image and Numeric Data List
Print the screen image and numeric data list on the built-in printer”.

*1 The built-in printer is an option.
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12.6 Input/Output of the Master/Slave
Synchronization Signal

Item Specifications

Connector type BNC connector: Common to the master and slave

1/0 level TTL: Common to the master and slave

Output logic LINegative logic, falling edge: Applicable to the master

Measurement start delay ~ Within (1 ps + 1 sample period): Applicable to the master

time

Output hold time Low level, 500 ns or more: Applicable to the master

Input logic 1LINegative logic, falling edge: Applicable to the slave

Minimum pulse width Low level, 500 ns or more: Applicable to the slave

Input delay time During HOLD ON Within (1 us + 1 sample period):  Applicable to the slave

During HOLD OFFWithin (63 us + 1 sample period): Applicable to the slave

12.7 External Clock Input

Common

Item Specifications
Connector type BNC connector
Input level TTL

When Used as a Synchronization Source (Ext Clk) during Normal Measurement

Item Specifications
Frequency range Same as the measurement range of “Frequency Measurement” in section 12.5.
Input waveform 50% duty ratio rectangular wave

When Used as a PLL Source (Ext Clk) during Harmonic Measurement

Item Specifications
Frequency range 10 Hz to 2600 Hz
Input waveform 50% duty ratio rectangular wave

When Used as an External Sampling Clock (Smp Clk) during Wide Bandwidth
Harmonic Measurement Mode

Item Specifications
Frequency range Frequencies that are 3000 times 0.1 Hz to 66 Hz
Input waveform 50% duty ratio rectangular wave

When Used as a Trigger

Item Specifications
Minimum pulse width 1us
Trigger delay time Within (1 pys + 1 sample interval)

IM WT3001E-01EN
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12.8 Storage

PC Card Interface

Item Specifications
Number of slots 1
Type TYPE |l flash ATA card

USB Storage Device
Item Specifications

Supported USB mass USB memory (USB Mass Storage Class)
storage devices

For specification details, see the next section, “USB PERIPHERAL Interface.”

12.9 USB PERIPHERAL Interface

Item Specifications

Connector type USB type A connector (receptacle)

Electrical and mechanical Conforms to USB Rev.1.1

specifications

Data rate 12 Mbps maximum

Supported keyboards™ 104 keyboard (US) and 109 keyboard (Japanese) conforming to USB HID Class Ver.1.1
Supported USB mass USB memory (USB Mass Storage Class)

storage devices

Power supply 5V, 500 mA™ (per port)

Number of ports 2

*1 For details on the compatible USB devices, contact your nearest YOKOGAWA dealer.
*2 Devices whose maximum current consumption exceeds 100 mA cannot be connected simultaneously to the two ports.
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12.10 GP-IB Interface

Item Specifications

Devices That Can Be Used NATIONAL INSTRUMENTS
* GPIB-USB-HS
* PCI-GPIB and PCI-GPIB+
« PCMCIA-GPIB and PCMCIA-GPIB+
Driver: NI-488.2M Ver. 1.60 or later

Electrical and mechanical Conforms to IEEE St'd 488-1978 (JIS C 1901-1992).

specifications

Functional specifications  SH1, AH1, T6, L4, SR1, RL1, PP0O, DC1, DT1, and CO

Protocol Conforms to IEEE St'd 488.2-1992

Code used ISO (ASCII) code

Address 0to 30

Clear remote mode Remote mode can be cleared by pressing LOCAL (except during Local Lockout).

For details on the specifications of the GP-IB interface, see the Communication Interface User’s Manual (IM WT3001E-17EN).

12.11 Safety Terminal Adapter

Item Specifications

Maximum allowable current 36 A

Withstand voltage 1000 V CAT Il

Contact resistance 10 mQ or less

Contact section Nickel plating on brass or bronze
Insulator Polyamide

Core wire Maximum diameter 1.8 mm
Insulation thickness Maximum diameter 3.9 mm

IM WT3001E-01EN
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12.12 General Specifications

Item

Specifications

Warm-up time

Approx. 30 minutes

Operating conditions

Temperature: 5 to 40°C
Humidity :
(No condensation)

Operating altitude

2000 m or less

Installation location

Indoors

Storage environment

Temperature: —25 to 60°C
Humidity: 20 to 80% RH.
(No condensation)

Rated supply voltage 100 to 240 VAC
Permitted supply voltage 90 to 264 VAC
range

Rated supply voltage 50/60 Hz
frequency

Permitted supply voltage 48 to 63 Hz

frequency range

Maximum power
consumption

150 VA (when using the built-in printer)

External dimensions
(See section 12.13.)

Approx. 426 mm (W) x 177 mm (H) x 459 mm (D)
(Excludes the handle and other projections.)

Weight

Approx. 14 kg (main unit, 4 input elements, and option installed)

Installation position

Horizontal (however, the stand can be used). Vertical position and stacking not allowed.

Battery backup

Setup parameters and the internal time clock are backed up with lithium batteries.

20 to 80% RH when not using the printer, 35 to 80% RH when using the printer.

Fuse
Location Maximum Maximum Type Standard
Rated Voltage Rated Current
Power supply 250 V 6.3A Time lag UL/VDEcertified
Safety standard" Complying standard EN61010-1, EN61010-2-030

Overvoltage category (Installation category) CAT 112
Measurement category CAT 11”3
Pollution degree 2
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12.12 General Specifications

Item Specifications

Emission™! Complying standard ~ EN61326-1 Class A
EN55011 Class A, Group 1
EN61000-3-2
EN61000-3-3

EMC Regulatory Arrangement in Australia and New Zealand EN 55011
Class A, Group 1

Korea Electromagnetic Conformity Standard ( &t= M X R & I|E )

This product is a Class A (for industrial environment) product. Operation of
this product in a residential area may cause radio interference in which case
the user is required to correct the interference.

Cable condition » External current sensor input terminal
Use the B9284LK External Sensor Cable.

+  EXT CLK/MEAS. START/TORQUE (option)/SPEED (option) terminal
Use a BNC cable™.

* GP-IB interface connector
Use a shielded GP-IB cable™.

* RS-232 interface (option) connector
Use a shielded RS-232 cable™.

+ D/AOUTPUT (option) connector
Use a shielded cable™.

» RGB VIDEO OUT (option) connector
Use a 15-pin D-sub shielded VGA cable™.

» Devices that are easily affected by noise may be affected by
the conducted interference generated from the cables used for
measurements that are connected to this instrument. In such case, the
user is required to correct the interference.

» USB port (PC) (option)

Use shielded USB cables™.

» USB port (peripheral devices) (option)

Use a USB keyboard with a shielded cable.

» Ethernet (option) connector
Use category 5 Ethernet cables or better cables.

Immunity”! Complying standard ~ EN61326-1 Table 2 (for use in industrial locations)

Influence in the immunity environment
Signal input:  Within £20 of range
(within +40% of range if the crest factor is set to 6)
D/Aoutput:  Within +20 of FS when FS =5V

Cable condition Same as the cable condition for emission above.

Environmental standard™ Compliant Standard

EN50581 Monitoring and control instruments including industrial monitoring and control
instruments.

*1
*2

*3

*4

*5

Applies to products with CE marks. For all other products, contact your nearest YOKOGAWA dealer.

The Overvoltage Category is a value used to define the transient overvoltage condition and includes the impulse withstand
voltage regulation. CAT Il applies to electrical equipment that is powered through a fixed installation such as a wall outlet
wired to a distribution board.

This instrument is measurement category Il product. Do not use for Measurement Categories Il and IV.

Measurement category O applies to measurement of other circuits that are not directly connected to a main power source.
Measurement Category |l applies to electrical equipment that is powered through a fixed installation, such as a wall outlet
wired to a distribution board, and to measurement performed on such wiring.

Measurement category Il applies to measurement of facility circuits, such as distribution boards and circuit breakers.
Measurement category IV applies to measurement of power source circuits, such as entrance cables to buildings and cable
systems, for low-voltage installations.

Pollution Degree applies to the degree of adhesion of a solid, liquid, or gas which deteriorates withstand voltage or surface
resistivity. Pollution Degree 1 applies to closed atmospheres (with no, or only dry, non-conductive pollution). Pollution
Degree 2 applies to normal indoor atmospheres (with only non-conductive pollution).

Use cables of length 3 m or less.
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12.13 External Dimensions
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Unless otherwise specified, tolerance is 3% (however, tolerance is 0.3 mm when below 10 mm).
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Appendix

Appendix 1 Symbols and Determination of
Measurement Functions

Measurement Functions during Normal Measurement

(Table 1/3)

Measurement Functions during
Normal Measurement

Method of Determination, Equation
For details on the symbols in the equation, see the Note on page App-3.

True rms value Urms Urms Umn Udc Urmn
Volt Rectified mean value calibrated
oltage 4, e rms value Umn ™
UIVI  Simple average Udc Vavema | vz Averluml] AVG[u(n)] AVG[| u(n)[]
Rectified mean value Urmn
True rms value Irms Irms Imn Idc Irmn
Rectified mean value calibrated
Current to the rms value Imn LU ) . )
ITA]  Simple average Idc Vaveiing | vz Avelliml AVGIi(n)] AVG[|im)]
Rectified mean value Irmn

Active power P [W]

AVG[u(n)-i(n) ]

Apparent power S [VA] TYPE1,

TYPE2 u-l
TYPE3
V P2+ @
Reactive power TYPE1,
Q[var] TYPE2 s-y/8?-P?
s is —1 or 1 for lead phase or lag phase, respectively.
TYPE3 fy

Y aK)

k=min
Q(k) = Ur(k) * lj(k) — Uj(k) * Ir(k)
Ur(k) and Ir(k) are the real part components of U(k) and I(k)
Uj(k) and lj(k) are the imaginary part components of U(k) and I(k)
Valid only when harmonics are being measured correctly.

Power factor A

P

S

Phase difference ¢ [°]

(%)
cos™ ' { —
S
The phase angle can be switched between lead (D)/lag (G) display
and 360°display.See section 5.10.

Voltage frequency fU (FreqU) [Hz]
Current frequency fl (Freql) [Hz]

The voltage frequency (fU) and current frequency (fl) are measured using zero crossing
detection. Two frequencies from the fU and fl of all installed elements (including the
PLL source frequency) can be measured simultaneously.

On the model with the frequency measurement add-on option, the fU and fl of all
elements can be measured simultaneously.

Maximum voltage U+pk [V]

The maximum u(n) for every data update interval

Minimum voltage U-pk [V]

The minimum u(n) for every data update interval

Maximum current I+pk [A]

The maximum i(n) for every data update interval

Minimum current I-pk [A]

The minimum i(n) for every data update interval

Corrected Power Pc [W]

Voltage crest factor CfU = Upk_ Current crest factor Cfl = —lpk_
Urms Irms
Voltage crest factor CfU Upk = |[U+pk]| or |U-pk|, whichever is greater  Ipk = |I+pk]| or |I-pk|, whichever is greater
Current crest factor Cfl Displays “------- ” when the voltage mode Displays “----—- ” when the current mode
is not RMS is not RMS
IEC76-1(1976), IEEE C57.12.90-1993 IEC76-1(1993)

P

2

P1+ P2 (m)
Umn

Coefficients defined in the applicable standard

Umn - Urms )
Umn

P(1+

Displays “-------- ” when the voltage mode is not RMS or MEAN.

(Continues to the next page)
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Appendix 1 Symbols and Determination of Measurement Functions

(Table 2/3)

Measurement Functions
during Normal
Measurement

Method of Determination, Equation

For details on the symbols in the equation, see the Note on page App-3.

Integration time

Time from integration start to integration stop.

[h:m:s]
&
N Z u(n) - i(n) - Time
Watt wP n=1
hour WI':+ N is the number of samples over the integration time. The time unit is h.
[Wh] - WP is the sum of positive and negative watt hours.
WP+ is the sum of positive P (consumed watt hours).
WP- is the sum of negative P (watt hours returned to the power supply).
1 N
— ) I(n) e Time
RMS, N n; ()= T
MEAN, I(n) is the nth measured current value.
RMEAN N is the number of data updates.
§ | Ampere hour The time unit is h.
= [[An] &
2 a bc —~ Y i(n) « Time
‘g q+ N nz=:1
= g-

i(n) is the nth sampled data of the current signal.

N is the number of data samples.

q is the sum of positive and negative ampere hours.
g+ is the sum of positive i(n) (ampere hours).

g- is the sum of negative i(n) (ampere hours).

The time unit is h.

N

1 .
Volt-ampere-hour N S(n) * Time
WS [VAh] n=1
S(n) is the nth measured apparent power value, and N is the number of data updates.
1 N
Var-hour N ZlQ(n)l * Time
waQ [varh] n=1

Q(n) is the nth measured reactive power value, and N is the number of data updates.

Wiring system

Single-phase,
two-wire 1P3W

Three-phase, Three-phase, three-wire (three-voltage,

three-wire 3P3W [three-current) 3P3W (3V3A)

Three-phase,
four-wire 3P4W

Uz [V] (U1+U2)/2 (U1 +U2+U3)/
Iz [A] (11+12)/2 (M1+12+13)/3
5| PZIW] P1+ P2 P1+P2+P3
® TYPE1, V3 A3
E sz[vA] TYPE2 $1+82 —5-(51+82) —5 (81+82+583) S1+852+83
TYPE3 \/ P22 + Q2
TYPE1 Q1 +Q2 Q1+Q2+Q3
QZ [var]  TYPE2 \/ S12 . px?
TYPE3 Q1+Q2 Q1+Q2+Q3
PcZ [W] Pc1 + Pc2 Pc1 + Pc2 + Pc3

(Continues to the next page)
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Appendix 1 Symbols and Determination of Measurement Functions

(Table 3/3)
Mea_lsurement Functions Method of Determination, Equation
during Normal For details on the symbols in the equation, see the Note on page App-3
Measurement Y q ’ page App-o.
Wiri Single-phase, Three-phase, Three-phase, three-wire (three-voltage,| Three-phase,
iring system two-wire 1P3W three-wire 3P3W | three-current) 3P3W (3V3A) four-wire 3P4W
WPZ WP1 + WP2 WP1 + WP2 + WP3
WPZ [Wh] WP+X WP+1 + WP+2 WP+1 + WP+2 + WP+3
WP-Z WP-1 + WP-2 WP-1 + WP-2 + WP-3
qz q1+ g2 ql+q2+q3
c qZ [Ah] q+Z q+1 + q+2 q+1 + q+2 + q+3
2 q-z q-1+q-2 g-1+9g-2+qg-3
g N
] % z SZ(n) - Time
WSZ [VAh] n=1
SZ(n) is the nth apparent power X function. N is the number of data updates.
N
1“ Y |Qz(n) |- Time
WQz [varh] n=1
QZX(n) is the nth reactive power Z function. N is the number of data updates.
PX
A2 st
o 4 PZ
¢z [°] cos! E)

Note

u(n) denotes the instantaneous voltage (sampled data of the voltage signal).

i(n) denotes the instantaneous current (sampled data of the current signal).

AVG[ ] computes the average on the sampled data in the brackets over the measurement
period. There are two ways of computing the average, and either one is selected depending
on the data update interval. For details on the measurement period and the averaging
method, see appendix 7, “Data Update Interval and Computing Equation.”

PZA and PZB denote the active power of the wiring units XA and ZB, respectively. The
assignment of input elements to wiring units A and 2B is determined by the number of input
elements that are installed in this instrument and the selected wiring system pattern. For
details, see section 2.3.

The numbers 1, 2, and 3 in the equations UZ, IZ, PZ, S%, QZ, Pc%, WPZ, and qZ indicate
the case when input elements 1, 2, and 3 are set to the wiring system shown in the table. If
elements 2, 3, and 4 are set to the wiring system shown in the table, replace the numbers 1, 2,
and 3 with 2, 3, and 4, respectively.

Equation TYPE 3 for SX and QX can be selected only on models with the advanced
computation (/G6) option.

S, Q, A, and ¢ on this instrument are derived through the computation of the measured values
of voltage, current, and active power (except Q is calculated directly from the sampled data
when TYPES is selected ). If distorted signal is input, the value obtained on this instrument
may differ from that obtained on other instruments using a different measurement principle.
For Q [var] computation, when the current leads the voltage, the Q value is displayed as

a negative value; when the current lags the voltage, the Q value is displayed as a positive
value. The value of QX may be negative, because it is calculated from Q of each element
including the sign.

For details on the measurement functions of the motor evaluation function, see
section 1.10 in the Expansion Function User’s Manual, IM WT3001E-51EN.

For details on the measurement functions of harmonic measurement, see section 7.11
in the Expansion Function User’s Manual, IM WT3001E-51EN.
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Appendix 2 List of Initial Settings and Display Order
of Numeric Data

Initial Settings (Factory Default, Example for a Model with Four Input Elements

Installed)

The default settings vary depending on the number of installed input elements and the

presence/absence of options.

Item Setting
RANGE 2-Ainput element 30-A input element
U Range 1000 V 1000 V
| input Terminal Direct Direct
| Direct input Range 2A 30A
External Sensor Range 10V 10V

SENSOR RATIO 10.0000 mV/A
WIRING
Wiring Setting 1P2W
n Formula
n1 P>ZB/PZA
n2 PZA/PZB
n3 Off/1
n4 Off/1
Udef1 P1+None+None+None
Udef2 P1+None+None+None
Compensation
Wiring Compensation Off
Efficiency Compensation Off
Element Independent Off
AMeasure -
SCALING
Scaling Off
Scaling Item VT
VT 1.0000
CT 1.0000
Scaling Factor 1.0000
LINE FILTER Off
FREQ FILTER Off
AVG
Averaging Off
Averaging Type Exp.
Exp. Count 2
Lin. Count 8
MEASURE
User Defined On/Off Unit Expression
Function1 Off \Y UMN(E1)
Function2 Off \Y UMN(E2)
Function3 Off Vv UMN(E3)
Function4 Off \Y UMN(E4)
Function5 Off \Y U(E1,0RT)
Function6 Off A I(E1,0RT)
Function7 Off \Y U(E1,0RT)
Function8 Off A I(E1,0RT)
Function9 Off Vv U(E1,0RT)
Function10 Off A I(E1,0RT)
Function11 Off \Y U(E1,0RT)
Function12 Off A I(E1,0RT)
Function13 Off \Y U(E1,0RT)
Function14 Off A I(E1,0RT)
Function15 Off Vv U(E1,0RT)
Function16 Off A I(E1,0RT)
Function17 Off \Y U(E1,0RT)
Function18 Off A I(E1,0RT)
Function19 Off \Y U(E1,0RT)
Function20 Off A I(E1,0RT)
Max Hold Off

App-4
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Appendix 2 List of Initial Settings and Display Order of Numeric Data

Item Setting
S,Q Formula Type1
Pc Formula IEC76-1 (1976)
P1 and P2 of IEC76-1 (1993) P1 =0.5000, P2 = 0.5000
Sampling Frequency Auto
Phase 180 Lead/Lag
Sync Measure Master
SYNC SOURCE
Element Object Element1 Element2 Element3 Element4
Sync Source 1 12 13 14

UPDATE RATE
Update Rate

500 ms (EAMP)

HOLD
Hold

Off

INTEGRATOR

Integrator Status

Integ Set
Mode
Timer Setting
Integ Start
Integ End
Auto Cal
D/A Rated Time

Reset status

Normal

00000:00:00

2006/01/01 00:00:00

2006/01/01 01:00:00

Off

00001:00:00

(displayed when the optional D/A output is installed)

ITEM (for Numeric)

Item No. 1

Function U

Element/Z Element1

Order -

Frequency Meas. ltem U1, 1
FORM (for Numeric)

Numeric Form 4 Items

ITEM (for Wave)

Wave Display
On U1 to 14, Speed, Torque
V Zoom & Position
Element Object Element1
(U) V Zoom x1
(U) Position 0.000%
(I) V Zoom x1
(I) Position 0.000%
FORM (for Wave)
Format Single
Time/div 5ms
Trigger
Mode OFF
Source U1
Slope Rise
Level 0.0%
Display Setting
Interpolate Line %’
Graticule Grid (B) 3
Scale Value On 2
Label Off x
Wave Mapping
Mode Auto
User Setting U1:0, 11:0, U2:1, 12:1, U3:2, I13:2, U4:3, 14:3, App

Speed:0, Torque:0, Math1:1, Math2:1

ITEM (for Bar, displayed on models with the advanced computation (/G6) option.)

Bar Item No.
Function
Element

1 2 3
U | P
Element1 Element1 Element1

IM WT3001E-01EN
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Appendix 2 List of Initial Settings and Display Order of Numeric Data

Item Setting
FORM (for Bar, displayed on models with the advanced computation (/G6) option)
Format Single
Start Order 1
End Order 100
ITEM (for Trend)
Trend Display
On T1t0 T8
Trend ltems
Trend Object T
Function u
Element Element1
Order -
Trend Scale
Trend Object T1
Scaling Auto
Upper Scale 1.000E+02
Lower Scale -1.000E+02
FORM (for Trend)
Trend Format Single
Trend T/div 3 s/div
Display Setting Common to Form (for Wave)
FORM (for Vector, displayed on models with the advanced computation (/G6) option)
Object A
Numeric On
U Mag 1.000
| Mag 1.000

ITEM (for MATH, displayed on models with the advanced computation (/G6) option)

Wave/Math Display
On

V Zoom & Position

Math Setup

Math1 Expression

Scale
Center
Scale/div
Unit
Label

Math2 Expression

Scale
Center
Scale/div
Unit
Label
Constant
K1
K2
K3
K4
K5
K6
K7
K8

Common to ITEM (for Wave)
Common to ITEM (for Wave)

U1*i1

Auto
0.0000E+00
2.5000E+01
w

Math1
ABS(U1)
Auto
0.0000E+00
2.5000E+01
\

Math2

1.0000E+00
2.0000E+00
3.0000E+00
4.0000E+00
5.0000E+00
6.0000E+00
7.0000E+00
8.0000E+00

FORM (for MATH, displayed on models with the advanced computation (/G6) option)
Common to FORM (for Wave)

ITEM (for FFT, displayed on models with the advanced computation (/G6) option)

FFT1 Display
FFT1 Object
FFT1 Label
FFT2 Display
FFT2 Object
FFT2 Label

On
FFT(U1)
FFT1
On
FFT(I1)
FFT2

App-6
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Appendix 2 List of Initial Settings and Display Order of Numeric Data

Item Setting
FORM (for FFT, displayed on models with the advanced computation (/G6) option)
Format Single
FFT Points 20k
Trigger Common to FORM (for Wave)
Display Setting
Interpolate Common to FORM (for Wave)
Graticule Common to FORM (for Wave)
Scale Value Common to FORM (for Wave)
Spectrum Type Line
FFT Window Rect
Disp Start 0
Disp End 10000
Vertical Scale Log

ITEM (for flicker, displayed on models with the voltage fluctuation and flicker measurement (/FL)

option)
Display Elem. Element1
Limit Settings
Judgement
dc ON
dmax ON
Tmax ON
Pst ON
PIt ON
Limit
dc 3.30%
dmax 4.00%
Tmax 500 ms, 3.30%
Pst 1.00
PIt 0.65
PIt N value 12
FORM (for flicker, displayed on models with the voltage fluctuation and flicker measurement (/FL)
option)
Measurement Flicker
Flicker Settings
Object Element1
Un mode Auto
Un Set 230.00 V
Frequency 50 Hz
Interval 10 min 00 sec
Count 12
dmin 0.10%
ITEM (for cycle by cycle)
List Item No. 1 2 3 4 5
Function Freq U | P S
Element/X Element1 Element1 Element1 Element1 Element1
Cursor No. 1
FORM (for cycle by cycle)
Sync Source U1
Sync Slope Rise
Trigger Common with FORM (for Wave)
Cycle Count 100
Time out 10
USER SET
Function1 U+peak
Function2 U-pea
Function3 |+peak
Function4 I-peak
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Appendix 2 List of Initial Settings and Display Order of Numeric Data

tem Setting
CURSOR (for Wave)
Wave Cursor Off
Wave C1 Trace U1
Wave C2 Trace 11
Cursor Path Max
Wave C1 + 10.0 ms
Wave C2 x 40.0 ms
CURSOR (for Bar, displayed on models with the advanced computation (/G6) option)
Bar Cursor Off
Bar C1 + 1 order
Bar C2 x 15 order
CURSOR (for Trend)
Trend Cursor Off
Trend C1 Trace T
Trend C2 Trace T2
Trend C1 + 100
Trend C2 x 900

Cursor (for MATH, displayed on models with the advanced computation (/G6) option)
Common to Cursor (for Wave)

Cursor (for FFT, displayed on models with the advanced computation (/G6) option)

FFT Cursor Off
FFT C1 Trace FFT1
FFT C2 Trace FFT2
FFT C1 + 100
FFT C2 x 900
HRM SET
Freq Band Normal
PLL Source U1
Min Order 1
Max Order 100
Thd Formula 1/Total
STORE
Store Status Off
STORE SET
Mode Store
Store To Memory
Store Settin
Mode Manual
Count 100
Store Interval 00:00:00
Store Item Numeric
List Item Element1
U, |, P S, Q, A o, FreqU, Freql
FILE
File Item Setup
IMAGE SAVE
Format TIFF
Color Off
AUTO Naming ON
NULL
Null Off

App-8
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Appendix 2 List of Initial Settings and Display Order of Numeric Data

Item

Setting

MOTOR SET (displayed on models with the motor evaluation function option)

Scaling (Speed)

Scaling (Torque)

Scaling (Pm)

Unit (Speed)

Unit (Torque)

Unit (Pm)

Analog
Auto Range (Speed)
Auto Range (Torque)
Range (Speed)
Range (Torque)
Line Filter
Sync Source

Pulse
Range Upper (Speed)
Range Upper (Torque)
Range Lower (Speed)
Range Lower (Torque)
Rated Upper (Torque)
Rated Upper (Rated Freq)
Rated Lower (Torque)
Rated Lower (Rated Freq)
Pulse N (Speed)

Sync Speed
Pole
Source

1.0000
1.0000
1.0000
rpm
Nm

w

Off
Off
20V
20V
Off
None

10000.0000
50.0000
0.0000
-50.0000
50.0000
15000 Hz
-50.0000
5000 Hz

60

2
11

PRINT MENU (applies to models with the built-in printer option)

Print to
Print Format

D/A Output (applies to models with the D/A output option)

Iltem No. Function
1 U
2 |
3 P
4 S
5 Q
6 A
7 ¢
8 fu
9 fl
10 to 20 -

Built-in

Hard Copy

Element/~ Order Range Mode
Element 1 - Fixed
Element 1 - Fixed
Element 1 — Fixed
Element 1 - Fixed
Element 1 - Fixed
Element 1 — Fixed
Element 1 - Fixed
Element 1 - Fixed
Element 1 — Fixed
- - Fixed

IM WT3001E-01EN
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Appendix 2 List of Initial Settings and Display Order of Numeric Data

Settings That Are Not Initialized through Initialization (MISC-Initialize Settings)

Item Setting
MISC
Remote Control
Device™' GP-IB
GP-IB
Address™ 1
RS232 (displayed on models with the RS232 communication option)
Baud Rate" 19200
Format™ 8-No-1
Rx-Tx'! No-No
Terminator™ Cr+Lf
Date/Time
Display™ On
Type'™ Manual
Config
Message Language™ ENG
Menu Language” ENG
Alphabet Font™! Gothic
LCD Brightness 2
Key Lock™? Off
Shift Lock Off
Crest Factor CF3
Graph Color
Mode Default
Text Color
Mode Preset 1

*1  Settings that are not initialized through initialization (MISC-Initialize Settings)
*2  Initialized when the *RST command is sent from the communication interface.
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Appendix 2 List of Initial Settings and Display Order of Numeric Data

Example of the Display Order of Numeric Data (Example for a Model with Four Input

Elements Installed)
*  When the order of the numeric data is reset, the measurement function data are

displayed in the order given in the next table.
» For details on each display, see section 5.1 as well as sections 1.1 and 7.1 in the
Expansion Function User’s Manual, IM WT3001E-51EN.

4 Iltem Display
Display Page
1 2 3 4 5 6 7 8 9
U1 U2 U3 U4 UZA uzB WP1 WPZA n1
11 12 13 14 IZA 12B WP2 WP2B Speed*!
P1 P2 P3 P4 PZA PzB WP3 F1 Torque*?
A1 A2 A3 M AZA AZB WP4 F2 Pm*1
8 Item Display
Display Page
1 2 3 4 5 6 7 8 9
U1 U2 U3 U4 UZA uzB WP1 WPZA n1
11 12 13 14 IZA 12B q1l qzA n2
P1 P2 P3 P4 PZA PzB WP2 WPZB n3
S1 S2 S3 S4 SZA SiB q2 qzB n4
Q1 Q2 Q3 Q4 QA QB WP3 F1 Speed™!
A1 A2 A3 A AZA AZB q3 F2 Torque*?
®1 P2 ®3 ¢4 PZA ¢ZB WP4 F3 SyncSp*1
fU(FreqU)1 | fU(Frequ)2 | fU(FreqU)3 | fU(FreqU)4 - - q4 F4 Pm*1
16 Item Display
Display Page
1 2 3 4 5 6 7 8 9
U1 U2 U3 U4 UZA WP1 WP3 WPZA F1
11 12 13 14 IZA WP+1 WP+3 WP+ZA F2
P1 P2 P3 P4 PZA WP-1 WP-3 WP-ZA F3
S1 S2 S3 S4 SZA q1 q3 qzA F4
Q1 Q2 Q3 Q4 QA q+1 q+3 gq+ZA n1
A1 A2 A3 M AZA g-1 g-3 g-ZA n2
[0} P2 [0X} o4 PZA WSH1 WS3 WSZA n3
Pc1 Pc2 Pc3 Pc4 PczA waQ1 WQ3 WQZA n4
fU(FreqU)1 | fU(FreqU)2 | fU(FreqU)3 | fU(Frequ)4 UzB WP2 WP4 WPZB Speed*1
fl(Freql)1 fl(Freql)2 fl(Freql)3 fl(Freql)4 12B WP+2 WP+4 WP+ZB Torque*!
U+pk1 U+pk2 U+pk3 U+pk4 PzB WP-2 WP-4 WP-2B SyncSp*1
U-pk1 U-pk2 U-pk3 U-pk4 S3B q2 q4 qzB Slip*1
I+pk1 I+pk2 |+pk3 I+pk4 Q=B q+2 q+4 q+zB Pm*1
I-pk1 I-pk2 I-pk3 I-pk4 AZB g-2 q-4 g-2B -
CfU1 Cfu2 Cfu3 Cfu4 ¢2B WS2 Ws4 WSzB -
Cfl1 Cfl2 CfI3 Cfl4 PcxB WwQ2 WQ4 WQxB -
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Appendix 2 List of Initial Settings and Display Order of Numeric Data

ALL Item Display

Display Page
1 2 3 4 5 62 72 82 9*2
U U+pk Time n1 F1 U(k) U(k) Uthd oU1-U2
I U-pk Wp n2 F2 I(k) I(k) Ithd ¢U1-U3
P I+pk WP+ n3 F3 P(k) P(k) Pthd oU1-11
S I-pk WP- n4 F4 S(k) Q(k) Uthf oU1-12
Q CfU q AF1 F5 Q(k) Z(k) Ithf ¢ U1-13
A Cfl q+ AF2 F6 A(k) Rs(k) Utif
[0} Pc q- AF3 F7 o(k) Xs(k) Itif
fU(Frequ) WS AF4 F8 oU(k) Rp(k) hvf
fl(Freql) wQ Speed*! F9 ol(k) Xp(k) hcf
Torque*! F10
SyncSp*1 F11
Slip*1 F12
Pm*1 F13
F14
F15
F16
F17
F18
F19
F20
Left Side of the SingleList*2 or DualList*2 Display
Display Page
1 2 3 4 5 6 7
U1 U2 U3 U4 UZA uzB F1
11 12 13 14 IZA IZB F2
P1 P2 P3 P4 PZA PxB F3
S1 S2 S3 S4 SZA SiB F4
Q1 Q2 Q3 Q4 QZA QzB F5
A1 A2 A3 M AZA AZB F6
¢1 92 ®3 [0Z] QU1-U2 pU1-U2 F7
Uthd1 Uthd2 Uthd3 Uthd4 oU1-U3 oU1-U3 F8
Ithd1 Ithd2 Ithd3 Ithd4 oU1-11 oU1-11 F9
Pthd1 Pthd2 Pthd3 Pthd4 QU1-12 oU1-12 F10
Uthf1 Uthf2 Uthf3 Uthf4 @U1-I3 oU1-I13 F11
Ithf1 Ithf2 Ithf3 Ithf4 F12
Utif1 Utif2 Utif3 Utif4 F13
Itif1 Itif2 Itif3 Itif4 F14
F15
F16
F17
F18
F19
F20

*1 Displayed only on models with the motor evaluation function (/MTR) option.

*2 Displayed only on models with the advanced computation (/G6) option.
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Appendix 3 ASCII Header File Format

When waveform display data (Wave) is saved, the following two files are automatically
created in the directory.

The ASCII header files explained here cannot be viewed on this instrument. Use the data

Waveform display data file (.wvf)
ASCII header file (.hdr)

in such cases as when analyzing the waveforms on your PC.

II'YOKOGAWA ASCII FILE FORMAT

$Publicinfo

FormatVersion 1.1

Model WT3000

Endian Big

DataFormat Trace

GroupNumber 3

TraceTotalNumber 10

DataOffset 8192

$Group1

TraceNumber 4

BlockNumber 1

TraceName U1 11 u2 12

BlockSize 1002 1002 1002 1002
VResolution 1.0000000E+00 1.0000000E+00 1.0000000E+00 1.0000000E+00
VOffset 0.0000000E+00 0.0000000E+00 0.0000000E+00 0.0000000E+00
VDataType FS4 FS4 FS4 FS4

VUnit \% A \% A
VPlusOverData ? ? ? ?
VMinusOverData ? ? ? ?

VlllegalData ? ? ? ?

VMaxData 9.000000e+02 3.000000e+03 3.000000e+03 1.500000e+02
VMinData -9.000000e+02 -3.000000e+03 -3.000000e+03 -1.500000e+02
HResolution 2.0000000E-05 2.0000000E-05 2.0000000E-05 2.0000000E-05
HOffset 0.0000000E+00 0.0000000E+00 0.0000000E+00 0.0000000E+00
HUnit sec sec sec sec

Date 2001/06/30 2001/06/30 2001/06/30 2001/06/30
Time 07:03:03 07:03:03 07:03:03 07:03:03
$Group2

TraceNumber 4

BlockNumber 1

TraceName U3 13 U4 14

BlockSize 1002 1002 1002 1002
VResolution 1.0000000E+00 1.0000000E+00 1.0000000E+00 1.0000000E+00

IM WT3001E-01EN
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Appendix 3 ASCII Header File Format

VOffset
VDataType
VUnit
VPIlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

Date

Time

$Group3
TraceNumber
BlockNumber
TraceName
BlockSize
VResolution
VOffset
VDataType
VUnit
VPlusOverData
VMinusOverData
VlllegalData
VMaxData
VMinData
HResolution
HOffset

HUnit

Date

Time

$Privatelnfo

ModelVersion

0.0000000E+00
FS4

V

?

?

?
3.000000e+03
-3.000000e+03
2.0000000E-05
0.0000000E+00
sec

2001/06/30
07:03:03

2

1

Speed

1002
1.0000000E+00
0.0000000E+00
FS4

rpm

?

?

?

2.000000e+01
-2.000000e+01
2.0000000E-05
0.0000000E+00
sec

2001/08/30
07:03:03

1.01

0.0000000E+00
FS4

A

?

?

?

1.500000e+01
-1.500000e+01
2.0000000E-05
0.0000000E+00
sec

2001/06/30
07:03:03

Torque

1002
1.0000000E+00
0.0000000E+00
FS4

Nm

?

?

?

2.000000e+01
-2.000000e+01
2.0000000E-05
0.0000000E+00
sec

2001/08/30
07:03:03

0.0000000E+00
FS4

\%

?

?

?
3.000000e+03
-3.000000e+03
2.0000000E-05
0.0000000E+00
sec

2001/06/30
07:03:03

0.0000000E+00
FS4

A

?

?

?

1.500000e+01
-1.500000e+01
2.0000000E-05
0.0000000E+00
sec

2001/06/30
07:03:03

(Note) The header file is a common file used by YOKOGAWA's measuring instruments. Therefore, data
that is not required by this instrument (0s) is also included.
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Appendix 3 ASCIl Header File Format

* $Publicinfo (Common Information)

FormatVersion: Header file version No. (common to YOKOGAWA's header files)
Model: Model name

Endian: Endian mode when saving data (Big)"

DataFormat: Storage format of the binary waveform display data (Trace)™
GroupNumber: The number of “$Group”s indicated below

TraceTotalNumber: Total number of target waveforms

DataOffset: Start position of the binary waveform display data™

$Group1 (Group Information)

TraceNumber: Number of waveforms in this group

BlockNumber: Number of blocks in this group™

TraceName: Name of each waveform

BlockSize: Number of data points in a single block of each waveform

VResolution: Value of coefficient VResolution of the Y-axis conversion equation of
each waveform™

VOffset: Value of coefficient VOffset of the Y-axis conversion equation of each
waveform’®

VDataType: Type of binary waveform display data of each waveform

VUnit: Unit used on the Y-axis of each waveform (no effect on the data)

VPlusOverData: Error data when the binary data of each waveform is greater than or
equal to this value

VMinusOverData: Error data when the binary data of each waveform is less than or
equal to this value

VMaxData: Maximum value of the binary data of each waveform

VMinData: Minimum value of the binary data of each waveform

HResolution: Value of coefficient HResolution of the X-axis conversion equation of
each waveform

HOffset: Value of coefficient HOffset of the X-axis conversion equation of each
waveform

HUnit: Unit used on the X-axis of each waveform (no effect on the data)

Date: Date when the trigger occurred

Time: Time when the trigger occurred

$PrivateInfo (Model-Specific Information)
ModelVersion: Version No. of the instrument

*1 Endian mode when saving data
Big: Motorola 68000-family data
*2 Storage format of the binary waveform display data
Trace: Format in which each block contains a waveform
*3 Start position of the binary waveform display data
Offset from the beginning of the file. Always 8192 on this instrument
*4 Maximum number of blocks in the group
Maximum number of blocks when the number of blocks varies for each waveform. Always 1
on this instrument.
*5 Y axis conversion equation for each waveform
Y-axis value = VResolution x raw data + VOffset
*6 Data type
ISn: n-byte signed integer
IUn: n-byte unsigned integer
FSn: n-byte signed real number
FUn: n-byte unsigned real number
Bm: m-bit data

IM WT3001E-01EN
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Appendix 4 Power Basics (Power, Harmonics, and

Power

RLC of AC Circuits)

This chapter describes the basics of power, harmonic, and RLC of AC circuits.

Electrical energy is converted into other types of energy for use such as in the form of
heat for electrical heaters and furnaces, turning force for motors, and light for fluorescent
lamps or mercury lamps. Electric power refers to the work that electricity performs on
these types of loads expressed in terms of the quantity per unit time. The unit is watts (W),
and electric energy that performs 1 joule of work in 1 second equals 1 W.

DC Power
DC power P [W] is determined by the product of the applied voltage U [V] and the
current | [A] that flows.

P =UI[W]
In the example below, this amount of electric energy is retrieved from the power
supply and consumed by resistance R [Q] every second.

l —1
[

|
Alternating Current (AC)
Normally, the power supplied by the power company is alternating current, and the
waveform is sinusoidal. The size of alternating current can be expressed in terms of
the instantaneous value, maximum value, rms value, and mean value. Normally, it is
expressed in terms of the rms value.
The instantaneous value i of the sinusoidal alternating current is expressed by Imsinwt
(where Im is the maximum value of current, w is the angular velocity defined as w =
2nf, and f is the frequency of the sinusoidal alternating current). The thermal action of
this alternating current is proportional to i2, and varies as shown in the figure below.

* The phenomenon in which electric energy is converted to heat energy due to the current
flowing through the resistor.

iz |m2
Same are
\ \ / [
Rms Average of i
Im \ Ivaluel
™ 21 —wt
i = Imsinwt

The rms value (effective vale) is the DC value that generates the same thermal action
as the alternating current. If we denote the DC value of the same thermal action as |,
we get

2
| = \/The average of i over one cycle =

Because this value corresponds to the root mean square of the instantaneous values
over 1 period, normally the effective value is denoted using the abbreviation rms.

App-16
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Appendix 4 Power Basics (Power, Harmonics, and RLC of AC Circuits)

In the case of the mean value, simply taking the average over 1 period of the sine
wave results in zero. Therefore, the average is taken over 1 period of absolute values.
As with the rms value, if we denote the average value of the current of instantaneous
values i = Imsinwt as Imn, we obtain

2m
1 2
lmn = |i] The average of i over one cycle = FL |i]dwt = T Im
These relationships also apply to a sinusoidal voltage.

The maximum value, rms value, and average value of a sinusoidal alternating current
are related as shown below. Crest factor and form factor are used to define the
tendency of the AC waveform.

Maximum value

Crest factor (crest factor) = Rms value

Rms value

Form factor (form factor) = "Average value

Vector Display of Alternating Current
In general, the instantaneous value of voltage and current is expressed with the
following equations.

Voltage: u = Umsinwt

Current: i = Imsin(wt — ¢)
The time offset between the voltage and current is called a phase difference, and ¢ is
called a phase angle. This time difference is mainly caused by the load to which the
power is supplied. In general, the phase difference is zero when the load consists of
only resistance. If the load consists of inductance (coiled object), the current lags the
voltage. If the load consists of capacitance, the current leads the voltage.

When the current lags the voltage When the current leads the voltage

s

2w/ —wt 0 ™ 2mr —wt

P

5

Vector display is used to easily convey the size and phase relationships between the
voltage and current. The upward direction on the vertical axis is the reference, and a
positive phase angle is represented by an angle in the counterclockwise direction.
Normally, a dot is placed above the symbol representing the quantity when explicitly
indicating that it is a vector. The size of the vector represents the rms value.

When the current lags the voltage When the current leads the voltage

U o]

IM WT3001E-01EN
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Appendix 4 Power Basics (Power, Harmonics, and RLC of AC Circuits)

e Wiring Three-Phase AC Power and Load

Generally, the power lines are connected using star wiring or delta wiring on three-
phase power supplies and loads.

Star wiring Delta wiring

R R
Tﬁ%\s Tﬁs

* Vector Display of Three-Phase AC Power or Load

Generally the voltage of each phase of a three-phase AC power or load is offset by
120°. Below is an illustration of a three-phase AC power using vectors. The voltage of
each phase is called the phase voltage, and the voltage between each phase is called
the line voltage.

Phase voltage \Lne voltage

T S

If the power or load is connected in a delta wiring configuration and no neutral line

is present, the phase voltage cannot be measured. In this case, the line voltage is
measured. In addition, the line voltage is sometimes measured when measuring a
three-phase AC power using two single-phase wattmeters (called the two-wattmeter
method). If the magnitude of the phase voltage of each phase is equal and each
phase is offset by 120°, the line voltage is V3 times the phase voltage, and the phase
is offset by 30°.

Below is a vector representation of the relationship between the phase voltage and
line current of a three-phase AC voltage or load whose current phase is lagging the
voltage phase by ¢°.

Una

U2
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Appendix 4 Power Basics (Power, Harmonics, and RLC of AC Circuits)

AC Power

Because there is phase difference between the voltage and current due to the load,

AC power cannot be determined as easily as DC power.

If we denote the instantaneous voltage as u = Umsinwt and the instantaneous current

as i = Imsin(wt — @), the instantaneous power of AC power p is as follows:
p=uXi=Umsinwt x Insin(wt — @) = Ulcosyp — Ulcos(2wt —
U and | represent the rms voltage and current, respectively.

?)

p is the sum of the time-independent term “Ulcosg” and the AC component term of the

voltage or current at twice the frequency “~Ulcos(2wt — @).”

AC power refers to the average power over 1 period. By taking the average over 1

period, AC power P becomes
P=Ulcoso [W]

The power varies even with the same voltage and current depending on the phase
difference @. The section above the horizontal axis in the figure below represents
positive power (power supplied to the load), and the section below the axis represents
negative power (power fed back from the load). The difference between the positive
and negative powers is the power consumed by the load. As the phase difference
between the voltage and current increases, the negative power increases. At ¢ = 11/2,

the positive and negative powers are equal, and the load consumes no power.

When the phase difference between voltage and current is 0

Positive P
u power

0 21'r —wt

Average power
P=Ul

When the phase difference between voltage and current is ¢

y Positive power

/ \/ V P = Ulcos¢

0 2w / —wt

Negative
power

When the phase difference between voltage and current is Lu

u

P i Average power
P= UIcos -5 =0

The positive and negative powers are the same.

i Average power

E xipuaddy
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Appendix 4 Power Basics (Power, Harmonics, and RLC of AC Circuits)

Active Power and Power Factor
In alternating electrical current, not all of the power calculated by the product of
voltage and current Ul is consumed. The product Ul is called apparent power S. The
unit is VA (volt-ampere). The apparent power is used to express the electrical capacity
of a device that runs on AC electricity.
The true power that a device consumes is called active power P (or effective power),
and this corresponds to the aforementioned AC power.

S = Ul [VA]

P = Ulcoso [W]
cos@ indicates the ratio of the apparent power that becomes the true power, and this
is called power factor A.

Reactive Power
If current | lags voltage U by o, current | can be broken down into a component in the
same direction as voltage U, Icos®, and a perpendicular component, Ising. Active
power P = Ulcosg is the product of voltage U and current component Icos@. On the
contrary, the product of voltage U and current component Ising is called the reactive
power Q, and the unit is var.

Q = Ulsing [var]

Below is the relationship between the apparent power S, active power P, and reactive
power Q.
S2 = P2 + QZ
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Appendix 4 Power Basics (Power, Harmonics, and RLC of AC Circuits)

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. The input current that flows through the power rectification circuit,
phase control circuit, and other circuits used in various electric and electronic equipment
generate harmonic current or voltage on the power line. When the fundamental and
harmonic waves are combined, distortion occurs in the waveform, and interference
sometimes occur in equipment connected to the power line.

* Terminology

Terminology related to harmonics is described below.

* Fundamental wave (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
A waveform component with frequency that is an integer multiple (twice or greater)
of the fundamental frequency.

* Harmonic distortion factor
The ratio of the rms value of the specified n' order harmonic contained in the
distorted wave to the rms value of the fundamental wave (or all waves).

* Harmonic order
Integer ratio of the harmonic frequency with respect to the fundamental frequency.

« Total harmonic distortion
The ratio of the rms value of all harmonics to the rms value of the fundamental
wave (or all waves).

e Interference Caused by Harmonics

Below are some of the effects on electric devices and equipment caused by harmonics.

» Condenser and series reactor
Harmonic current reduces the circuit impedance causing excessive current to flow.
This results in vibration, beat, overheat, or burnout.

« Cable
Harmonic current flows through the neutral line of a three-phase, four-wire system
causing the neutral line to overheat.

» Transformer
Causes magnetostrictive noise of the iron core and increases iron loss and copper
loss.

» Breaker and fuse
Excessive harmonic current causes erroneous operation and fuse to blow.

»  Communication line
Electromagnetic induction causes noise voltage.

« Controller
Distorted control signal causes erroneous operation.

* Audio visual equipment
Causes degradation of performance and service life, flickering of video caused by
noise, and malfunction of parts.

IM WT3001E-01EN
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Appendix 4 Power Basics (Power, Harmonics, and RLC of AC Circuits)

RLC of AC Circuits

Resistance
Current i when AC voltage of instantaneous value u = Unsinwt is applied to load
resistance R [Q] is expressed by the equation below. I, denotes the maximum current.

U
i= R sinwt = Imsinwt

If expressed using rms values, the equation is | = U/R.
There is no phase difference between a current flowing through a esistive circuit and
the voltage.

ANANT i
R I
Inductance

Current i when AC voltage of instantaneous value u = Unsinwt is applied to a coil load
of inductance L [H] is expressed by the equation below.

T
wt——

= Imsin
2

tl
W=

. Um
=~ sin
If expressed using rms values, the equation is | = U/XL. X_ is called inductive
reactance and is defined as X_ = wL. The unitis Q.

Inductance works to counter current changes (increase or decrease), and causes the
current phase to lag the voltage.

m\_
v 2

Capacity
Current i when AC voltage of instantaneous value u = Unsinwt is applied to a
capacitive load C [F] is expressed by the equation below.

. m
= Imsinjwt +—

_Um ( e
| = sinjfw 2

Xc 2

If expressed using rms values, the equation is | = U/Xc. Xc is called capacitive
reactance and is defined as Xc = 1/wC. The unit is Q.

When the polarity of the voltage changes, the largest charging current of the same
polarity as the voltage flows through the capacitor. When the voltage decreases,
discharge current of opposite polarity as the voltage flows. Thus, the current phase
leads the voltage.

(9]
c

c

JE|
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Appendix 4 Power Basics (Power, Harmonics, and RLC of AC Circuits)

Series RLC Circuit

The equation below expresses the voltage relationship when resistance Rs [Q],
inductance L [H], and capacitance C [F] are connected in series.

U = +/(Urs)? + (UL - Uc)?

J (IRs)? + (IXL - IXc)?

= W(RsP + (XL-Xc)? = I4/Rs? + Xs?

| U tan - Xs

= — @=tan"'—

JRs? + Xs? Rs

| Rs L C
e ANATT ]
URs | UL Uc

U

The relationship between resistance Rs, reactance Xs, and impedance Z is expressed

as follows:

Xs=XL—- Xc

Z = JRs%+ Xs?

Parallel RLC Circuit
The equation below expresses the current relationship when resistance Rp [Q],
inductance L [H], and capacitance C [F] are connected in parallel.

I= V(Ire)2 + (IL-Ic)? = /(

Re

(L

ufla )

IRPXP

N Rp? + Xp? ’

c €
1T
_'.'-_/“mlﬁy\_
IR,. RP
NN
|
U

5%

[-uflal|

¢ =

The relationship between resistance Rp, reactance Xp, and impedance Z is expressed

as follows:
XLXc
Xp= ——
Xc— XL
RrXp
Z=

A RP? + Xp?
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Appendix 5 For Making Accurate Measurements

Effects of Power Loss

By wiring the circuit to match the load, you can minimize the effect of the power loss on
the measurement accuracy. We will consider the current source (SOURCE) and load
resistance (LOAD) below.

* When the Measurement Current Is Relatively Large
Wire so that the voltage measurement circuit is connected to the load side. The
current measurement circuit measures the sum of current i flowing through the
load of the circuit under measurement and the current iv flowing through the
voltage measurement circuit. Because the current flowing through the circuit under
measurement is i, iv is the amount of error. The input resistance of the voltage
measurement circuit of the instrument is approximately 10 MQ. If the input is 1000 V,
iv is approximately 0.1 mA (1000 V/10 MQ). If the load current, iL, is 1 A or more (load
resistance is 1 kQ or less), then the effect of iv on the measurement is 0.01% or less.
If the input is 100 V and 1 A, iv = 0.01 mA (100 V/10 MQ) then the effect of iv on the
measurement accuracy is 0.001% (0.01 mA/1 A).

SOURCE | i — W | ! loap
U J_ E i }
SOURCE LOAD [ > @ i !
g 1 : |
W I i
! 1 <<E—J N

This instrument

As a reference, the relationship of the voltages and currents that produce effects of
0.01%, 0.001%, and 0.0001% are shown in the figure below.

0.01% Effect 0.001% Effect
= 4000 Pt e ’
1]
g |
@ 8oof |
<
2 | 600F |
g 400 : Smaller effect
g 200 1 _0-0001% Effect
2 0 1 1 1 1
< 0 1 2 3 4 5 6 7 8 9 10

—> Measured current (A)

¢ When the Measurement Current Is Relatively Small
Wire so that the current measurement circuit is connected to the load side. In this
case, the voltage measurement circuit measures the sum of the load voltage eL and
voltage drop e across the current measurement circuit. e is the amount of error in
this case. The input resistance of the current measurement circuit of the instrument is
500 mQ and 5.5 mQ for the 2-A and 30-A input terminals, respectively. For example,
if the load resistance is 1 kQ, then the effects on the measurement accuracy is 0.05%
for the 2-A input terminal (500 mQ/1 kQ) and 0.00055% for the 30-A input terminal
(5.5 mQ/1 kQ).

SOURCE

a !
SOURCE LoAD [ > J|_‘ f\}
N2 .

O:
L

= This instrument
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Appendix 5 For Making Accurate Measurements

Effects of Stray Capacitance

The effects of stray capacitance on the measurement accuracy can be minimized by
connecting the current input terminal of the instrument to the side that is close to the
earth potential of the power source (SOURCE).

The internal structure of the instrument is as follows:

The voltage and current measurement circuits are each enclosed in shielded cases.
These shielded cases are placed inside the outer case. The shielded case of the voltage
measurement circuit is connected to the + terminal of the voltage input terminal and the
shielded case of the current measurement circuit is connected to the + terminal of the
current input terminal.

Because the outer case is insulated from the shield case, stray capacitance Cs exists. Cs is
approximately 100 pF. The current generated by this stray capacitance, Cs, will cause errors.

| —Shielded case of the voltage

| | |

o > measurement circuit
v s .. Cs Outer case
O 1 I / Grounding
| \?\,’ 1:
1C L " Cs
O 1 )
[<——————Shielded case of the current

| measurement circuit

For example, we will consider the case when one side of the power source and the outer
case are grounded.
In this case, two current flows can be considered, load current i and the current that flows
through the stray capacitance ics. iL flows through the current measurement circuit, then
through the load, and returns to the power source (shown with a dotted line). ics flows through
the current measurement source, through the stray capacitance, and then through the earth
ground of the outer case, and returns to the power source (shown with a dot-dash line).
Therefore, the current measurement circuit ends up measuring the sum of iL and ics even
though it wants to measure only iL. ics is the amount of error in this case. If the voltage
applied to Cs is Vcs (common mode voltage), then ics can be found using the following
equation. Because the phase of ics is ahead of the voltage by 90° the effects of ics on the
measurement accuracy increases as the power factor gets smaller.

ics = Vcs x 2mf X Cs

LOAD

When measuring high frequencies as in this instrument, this error, ics, cannot be ignored.
By connecting the current input terminal of the instrument to the side that is close to the
earth potential of the power source (SOURCE), Vcs becomes approximately zero and
very little ics flows.

IM WT3001E-01EN
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Appendix 6 Setting the Measurement Period

The measurement period must be set properly to make correct measurements on this
instrument. There are two cases for setting of the measurement period depending on the
data update interval.
* When the data update interval is setto 50 ms, 100 ms, 5s, 10 s,0r 20 s

The measurement period must be set.
* When the data update interval is set to 250 ms, 500 ms, 1s,0r2s

The measurement period does not have to be set.
Details of each case are given below.

When the Data Update Interval Is Set to 50 ms, 100 ms, 5s,10s,0r20 s

This instrument detects the period of the selected input signal using the frequency
measurement circuit (see section 2.1). The measurement period is the integer multiple
of this period. This instrument determines the measured values by taking the average of
the sampled data in the measurement period. The selected input signal for defining the
measurement period is called synchronization source.

Thus, the measurement period is automatically set inside this instrument by specifying
the synchronization source. This computation method is referred to as Average for the
Synchronous Source Period (ASSP). This method is effective for short data update
intervals and for efficient measurement of low-frequency signals.

Select the signal to be the synchronization source from the choices below.
U1, 11, U2, 12, U3, 13, U4, 14, Ext CIk (external clock), or None

* The selectable items vary depending on the installed elements. For the specifications of the
Ext Clk (external clock), see section 12.7.
For example, if the synchronization source for input element 1 is set to 11, an integer
multiple of the period of 11 becomes the measurement period. By averaging the sampled
data in this measurement period, this instrument computes the measured values for input

element 1 such as U1, 11, and P1.

* Deciding on Which Input, Voltage or Current, to Use for the Synchronization
Source
Select an input signal with stable input level and frequency (with little distortion) for
the synchronization source. Correct measured values can be obtained only if the
period of the synchronization source signal is detected accurately. To see whether the
frequency of the synchronization source signal is being measured correctly, display the
frequency of the selected input signal on this instrument according to section 5.3, “Selecting
the Frequency Measurement Source.” The input signal whose measurement result is
accurate and more stable is suitable for the synchronization source.
For example, if a switching power supply is being measured and the distortion of
voltage waveforms is smaller than current waveforms, set the synchronization source
to the voltage signal.

Volta?e \//\\//
v Y

Synchronization source
setting: Voltage signal

Current A

waveform

J\
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Appendix 6 Setting the Measurement Period

As another example, if an inverter is being measured and the distortion of current
waveforms is smaller than voltage waveforms, set the synchronization source to the

current signal.

Voltage |

waveform

Current M

waveform Wv

* Zero Crossing

Synchronization source
setting: Current signal

» Rising (or falling) zero crossing refers to the time when the synchronization source
passes through level zero (center of the amplitude) on the rising (or falling) slope.
The measurement period on this instrument is between the first rising (or falling)
zero crossing and the last rising (or falling) zero crossing in the data update

interval.

» The rising or falling zero crossing is automatically selected for the one that allows

the interval to be longer.

Data update interval

\

A

Measurement period

Synchronization |
source

@ Zero crossing of the rise ramp
O Zero crossing of the fall ramp

* When the Period of the Synchronization Source Cannot Be Detected
If there are less than two rising or falling zero crossings of the input signal set as the
synchronization source in the data update interval, the period cannot be detected. In
addition, the frequency cannot be detected if the AC amplitude is small. (For details
on the detection level for frequency measurement circuit, see section 12.5.) If this
happens, the entire data update interval becomes the measurement period, and the

sampled data of the entire period

Data update interval

are averaged.

Measurement period

A

\

The measured values of voltage and current may be unstable due to causes described
above. In such case, lower the data update interval so that more periods of the input
signal fit within the data update interval.
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Appendix 6 Setting the Measurement Period

*  When the Waveform of the Synchronization Source Is Distorted

Change the synchronization source to a signal that allows more stable detection of the
period (change from voltage to current or from current to voltage). Also turn ON the
frequency filter. For the setup procedure of the frequency filter, see section 4.8.

This instrument applies hysteresis to the zero crossing detection to reduce the effects
of noise. If the synchronization source is distorted or harmonic or noise is superposed
on the signal to a level exceeding this hysteresis, zero crossing detection due to high
frequency components occur frequently, and the zero crossing of the fundamental
frequency cannot be detected stably. Consequently, this may cause the measured
values of voltage and current to be unstable. Also, when high frequency components
are superposed on the current waveform such as in the aforementioned inverter
example, turn the frequency filter ON to stably detect the zero crossing. The validity of
setting the filter can be verified by a more accurate and stable frequency measurement
result. In this way, the frequency filter also functions as a filter for detecting the zero
crossing of the synchronization source. Therefore, the frequency filter is sometimes
called the synchronization source filter or zero-crossing filter.

Frequency
. filter ON -

When Measuring a Signal with No Zero Crossing due to DC Offset Superposed
on the AC Signal

The measured values may be unstable if the period of the AC signal cannot be
detected accurately. Change the synchronization source to a signal that allows

more stable detection of the period (change from voltage to current or from current

to voltage). The frequency detection circuit is AC coupled. The period of AC signals
with no zero crossing due to an offset can be detected if the AC amplitude is greater
than or equal to the detection level of the frequency measurement circuit (see section
12.5).

With this feature, the measurement period is set to an integer multiple of the period of
the AC signal.

Data update interval Data update interval
Signal Measurement period
>

\MA/\ AC coupling
s T RFXF XA T

When Measuring a DC Signal

If ripple exists on the DC signal and its level is greater than or equal to the detection
level of the frequency measurement circuit (see section 12.5) and the period can be
detected accurately and stably, a more accurate DC measurement becomes possible.
If a large AC signal is superposed on the DC signal, a more stable measurement can
be achieved by detecting its period and taking the average.

In addition, if a small fluctuating pulse noise riding on the DC signal crosses level
zero, that point is detected as a zero crossing. As a result, sampled data is averaged
over an unintended period, and the measured values such as voltage and current may
be unstable. If the synchronization source is set to None, these types of erroneous
detection can be prevented. All of the sampled data in the data update interval is used
to determine the measured values. Set the synchronization source according to the
measurement signal and the measurement objective.
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Appendix 6 Setting the Measurement Period

Data update interval __ Data update interval

4
\

A

Measurement period Measurement period

4
\

Synchronization
source setting: OFF
e

_—

Unintended zero crossing caused by pulse noise

Setting the Synchronization Period When Measuring a Three-Phase Device

If a three-phase device is measured with input elements 1 and 2 using three-phase,
three-wire system, set the synchronization source of input elements 1 and 2 to the
same signal. For example, set the synchronization source of input element 1 and 2

to U1 (or 11, the same synchronization source). In effect, the measurement periods of
input elements 1 and 2 match, and the X voltage, % current, and ~ power of the three-
phase device can be measured with high accuracy.

Likewise, if a three-phase device is measured with input elements 1, 2, and 3 using
three-phase, four-wire system, set the synchronization source of input elements 1, 2,
and 3 to the same signal.

To facilitate this sort of configuration, the synchronization source setting on this
instrument is linked to the X wiring unit of the wiring system (when the independent
setting of input elements is OFF). If the independent setting of input elements (see
section 4.2) is turned ON, the synchronization source of each input element in the
2wiring unit can be set independently.

Data update interval

Measurement period

Synchronization source V\ /\\//\

Input signal U1 ,,\ /\ /\
U/

Input signal U2 s/ f\\//\\/ ’.\
/

Input signal U3 & /\ /\
J U\

Synchronization source setup example

Input element 1
Input element 2 U1 (or I1)

Input element 3
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Appendix 6 Setting the Measurement Period

Setting the Synchronization Period When Measuring the Efficiency of a Power
Conversion Device

Power Transformer with Single-Phase Input and Single-Phase Output

If a device that converts single-phase AC power to single-phase DC power is
measured with input elements 1 and 2, set the synchronization source of input
elements 1 and 2 to the voltage (or current) on the AC power end. In the example
shown in the figure below, set the synchronization source of input element 1 and 2
to U1 (or ).

In effect, the measurement periods of input element 1 (input end) and input element
2 (output end) match, and the power conversion efficiency of the device can be
measured more accurately.

Input: AC power U1 and I1 Output: DC power U2 and 12

Y

Power transformer

Synchronization source setup example

Input element 1

U1 (or I1)
Input element 2

Likewise, if a device that converts single-phase DC power to single-phase AC
power is measured with input elements 1 (DC end) and 2 (AC end), set the
synchronization source of input elements 1 and 2 to the voltage (or current) on the
AC power end (input element 2). In the example shown in the figure below, set the
synchronization source of input element 1 and 2 to U2 (or 12).

Input: DC power U1 and I1 Output: AC power U2 and 12

»| Power transformer

Synchronization source setup example

Input element 1

U2 (or 12)
Input element 2

Power Transformer with Single-Phase DC Input and Three-Phase AC Output

If the device that converts single-phase DC power to three-phase AC power is

connected and measured as shown on the next page, set the synchronization

source of all input elements to the same voltage and current of element 2 and 3 on

the AC power end.

In this example, set the synchronization source of input elements 1, 2, and 3 to U2 (or

12, U3, or I3). In effect, the measurement periods of the input signal and all output

signals match, and the power conversion efficiency of the power conversion device

can be measured more accurately.

» Single-phase DC power: Connect to input element 1.

» Three-phase AC power: Connect to input elements 2 and 3 using three-phase,
three-wire system.
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Appendix 6 Setting the Measurement Period

AC power U2 and 12
DC power U1 and I1 AC power U3 and I3

Note

> Power transformer

Synchronization source setup example

Input element 1
Input element 2 U2 (or 12, U3, or I3)

Input element 3

Power Transformer with Single-Phase AC Input and Three-Phase AC Output
If the device that converts single-phase AC power to three-phase AC power is
connected and measured as shown in the figure below, set the synchronization
source of input elements on the input end to the same signal and do the same for
the input elements on the output end.
In this example, set the synchronization source of input element 1 to U1 (or 11), and
set the synchronization source of input elements 2 and 3 to U2 (or 11, U3, or 13).
In this case, AC signals of different frequencies are measured. If the synchronization
source of all input elements is set to the same signal, the measurement period
of either the input signal or the output signal will not be an integer multiple of the
signal which is undesirable.
» Single-phase AC power: Connect to input element 1.
» Three-phase AC power: Connect to input elements 2 and 3 using three-phase,

three-wire system.

AC power U2 and 12

AC power U1 and I1 AC power U3 and I3
[\/\/\/ Power transformer
I” \\ I,' \\ I,' ‘\ .
Y N N o

Synchronization source setup example

Input element 1 U1 (or 11)

Input element 2

U2 (or 12, U3, or I3)

Input element 3

To measure the input/output efficiency with high accuracy without being affected by
the synchronization source setting such as in this case or in the power measurement
or efficiency measurement of aforementioned devices, set the data update interval
of this instrument to 250 ms, 500 ms, 1 s, or 2 s. Because the measured value is
computed from the Exponential Average for Measuring Period method described on
the next page, the period of the input signal does not need to be detected.

The measurement period for the numeric data of the maximum value (Peak) for voltage and
current is the entire span within the data update period regardless of the measurement period
specified above. Therefore, the measurement period for the measurement functions U+pk,
U-pk, I+pk, I-pk, CfU, and Cfl that are determined from the maximum value of the voltage and
current is also the entire span within the data update period.

The measurement period of measurement functions of harmonic measurement is from the
beginning of the data update interval to 9000 points at the harmonic sampling frequency
regardless of the measurement period specified above.

IM WT3001E-01EN

App-31

E xipuaddy



Appendix 6 Setting the Measurement Period

AC power U2 and 12
DC power U1 and I1 AC power U3 and 13

> Power transformer

Synchronization source setup example

Input element 1
Input element 2 U2 (or 12, U3, or 13)

Input element 3

When the Data Update Interval Is Set to 250 ms, 500 ms, 1 s,0or2s

The measurement period is set equal to the data update interval. The measured values
are determined by computing the average of all the sampled data in the data update
interval through digital filtering. This computing method is called Exponential Average
for Measuring Period (EAMP). In this method, the measurement period is not affected
by the input signal period or the synchronization source setting. Therefore, the input
signal period does not have to be detected. In addition, the measurement period always
matches between all input elements. It is recommended that this method be used when
it is difficult to match the measurement period between the input and output signals such
as in the aforementioned example of “(3) Power Transformer with Single-Phase AC Input
and Three-Phase AC Output.” In principle, this method is superior in obtaining highly
stable measured values, because factors such as errors in period detection do not exist.

Exponential Average for Measuring Period
(Xn -Yn-1)

Yn=Yn-1+ A

Xn:  n sampled data in the measurement period.

Yn:  Output value of the n" exponential average in the measurement period.

Yn-1: Output value of the n—1"" exponential average in the measurement
period.

A: Constant

This equation is stacked several stages to derive the measured value. The last

value in the measurement period, Yn, is displayed as the measured value.

Data Update Interval and Averaging Method

; Setting the
Data update Computing
interval method Measurement
Period
50 ms .
100 ms ASSP Required
250 ms
50? e EAMP Not required
2s
5s
10s ASSP Required
20s

ASSP: Average for the Synchronous Source Period
EAMP: Exponential Average for Measuring Period
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Appendix 7 Data Update Interval and Computing

Equation

AC signals fluctuate repetitively when viewed instantaneously. The power of AC signals
can be measured by taking the average of the repeating periods or computing the
average by filtering the data of several periods. This instrument automatically selects the
computing method from the two averaging computations above according to the data
update interval.

When the Data Update Interval Is 50 ms, 100 ms, 5s,10s,0r 20 s

Computation is performed using ASSP (Average for the Synchronous Source Period)

on the sampled data within the data update interval to calculate the measured value.

(However, integrated power Wp as well as integrated current q during DC mode are

excluded.)

This method detects the period of the input signal assigned to be the synchronous

source” using the frequency measurement circuit and sets the measurement period

to be an integer multiple of the input signal period. Computation including simple

average is performed based on the sampled data in this measurement period. This

method requires that the period of the assigned synchronous source signal be

detected accurately. The synchronization source must be set when using this method.

The period of the assigned synchronization source signal must also be detected

accurately.

Check to see that the frequency of the synchronous source signal is being measured

correctly according to the procedures given in sections 5.1 and 5.3.

* For a description of the synchronous source, see appendix 6, “Setting the Measurement
Period.”

When the Data Update Interval Is 250 ms, 500 ms, 1s,0or2s

Computation is performed using EAMP (Exponential Average for Measuring Period)
on the sampled data within the data update interval to calculate the measured value.
The EAMP method sets the measurement period to be the entire data update interval.
Computation including exponential average is performed by applying digital filtering
on the sampled data in this measurement period. This method does not require the
input signal period to be detected accurately. Therefore, you do not have to set the
synchronization source.
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Appendix 8 Compensation Function

This function compensates for the loss caused by the wiring of each element.

This instrument has the following three types of correction functions to measure the
power and efficiency with high accuracy.

*  Wiring Compensation

» Efficiency Compensation

» Compensation for the Two-Wattmeter Method

Wiring Compensation
This function compensates for the loss caused by the wiring of each element.

e U-I
This is used when the voltage measurement circuit is connected to the load side.
The measured voltage is determined by subtracting “the voltage applied to the current
terminal” from the voltage value of each element. The voltage applied to the current
terminal is derived by the equation: the measured current x the input resistance of the
current terminal.

SOURCE LOAD
()
o/

e |I-U
This is used when the current measurement circuit is connected to the load side.
The measured current is determined by subtracting “the current that flows through
the voltage terminal” from the current value of each element. The current that flows
through the voltage terminal is derived by the equation: the measured voltage/the
input resistance of the voltage terminal.

SOURCE LOAD

O:
Y

e Compensation Details
The measured value is determined by substituting the compensated instantaneous
values u’(n) and i'(n) below into the respective equation in appendix 1.

For U-l Wiring
Compensated instantaneous voltage: u’(n) = u(n) — Rixi(n)
The instantaneous current is i(n).

For I-U Wiring
Compensated instantaneous current: i’(n) = i(n) — u(n)/Ru
The instantaneous voltage is u(n).

In the equations above,

u(n): Measured instantaneous voltage (sampled data of the voltage signal)

i(n): Measured instantaneous current (sampled data of the current signal)

Ru: Compensation value for the input resistance (10 MQ) of the voltage input terminal

Ri: Compensation value for the input resistance (5.5 mQ) of the direct current input
terminal
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Efficiency Compensation
In the efficiency equation n = A/B, the compensation value Err# in the table below is

subtracted from denominator B according to the element or wiring unit included in

numerator A.
Element or Wiring Unit Compensation Err#
Element# Errt = U#xU#/Ryxsfl + I[#xI#xR xsf#
>AB Err# = ZErr# (total of Err# of all elements included in )

U#: Measured voltage (rms, mean, r-mean, or dc) depending on the voltage
mode. # is the element number.

I#: Measured current (rms, mean, r-mean, or dc) depending on the current
mode. # is the element number.

Ru: Input resistance (10 MQ) of the voltage input terminal

Ri:  Input resistance (5.5 mQ) of the current input terminal

sf#: Scaling factor for power. # is the element number.
Example

PZA

n= 5B where ZA: Element 1 and 2, 2B: Element 3 and 4

The efficiency compensation for above

P3A
{PSB — (U1 x UT/Ry x sf1 + 11xI11 x R, x sf1) +
(U2 x U2/Ry x sf2 + 12 x 12 x Ry x sf2))}

Compensation for the Two-Wattmeter Method
The computation below is performed on the element or wiring unit wired to 3P3W (3V3A).

Example: When elements 1, 2, and 3 are set to 3P3W (3V3A)

Computation step 1: Calculation of compensation values

» Power: Compensation 2P’ = {The average of ((—(u(n)1 + u(n)2) /3)x
(i(n)1 +i(n)2 +i(n)3))}

»  Watt hour (total): Compensation ZWP’ = {WP of ((—(u(n)1 + u(n)2)/3)x(i(n)1 +
i(n)2 +i(n)3))}

»  Watt hour (+): Compensation ZWP(+) = {WP(+) of ((—(u(n)1 + u(n)2)/3)x
(i(n)1+i(n) 2 +i(n)3))}

» Watt hour (-): Compensation ZWP(-) = {WP(=) of ((—(u(n)1 + u(n)2)/3)x
(i(n)1+i(n) 2 +i(n)3))}

u(n) and i(n) are instantaneous voltage and current (sampled data of voltage and
current signals), respectively.

Computation step 2: Add the compensation value to the measured value
o XP" =3P+ XP’xsf#

o ZWP” = ZWP + WP’ xsf#

o YWP(+)" = ZWP(+) + ZWP(+) xsf#

o ZWP(-)" = ZWP(-) + ZWP(-)'xsf#

sf#: Scaling factor of the first element in the wiring unit (element 1 in this example)

Note
This function can be set only when the wiring system is set to 3P3W (3V3A).
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Appendix 9

104 Kyboard (US)

Key Assignments of the USB Keyboard

Ctrl Key Held Down on the USB Keyboard Soft Keyboard Displayed on This Instrument Other
Key Shift ON on +Shift on the Shift ON on
This Instrument USB Keyboard This Instrument
a AVG menu a A
b Execute STORE STORE SET menu b B
c SCALING menu MOTOR SET menu c C
d Execute HOLD Same as left d D
e Execute ELEMENT Execute ELEMENTALL e E
f FILE menu Same as left f F
g INTEG menu Same as left g G
h HRM SET menu Same as left h H
i Execute IMAGE SAVE IMAGE SAVE menu i I
i i J
k k K
1 LINE FILTER menu FREQ FILTER menu | L
m MEASURE menu CURSOR m M
n Execute NUMERIC Same as left n N
o OTHERS menu Same as left o [o]
p Execute PRINT PRINT menu P P
q FORM menu LOWER FORM menu q Q
r Execute RESET Same as left r R
s SHIFT ON SHIFT OFF s S
t ITEM menu LOWER ITEM menu t T
u UPDATE RATE menu Same as left u U
\ WIRING menu Execute INPUT INFO. v \'4
w Execute WAVE Same as left w w
X Execute EXT-SENSOR SENSOR RATIO menu X X
y SYNC SOURCE menu Execute NULL y Y
z Execute SINGLE Execute CAL z 4
1 1 !
2 2 “
3 3 #
4 4 $
5 5 %
6 6 &
7 7 ¢
8 8 (
9 9 )
0 0
Enter Execute Set Same as left Enter Same as left Execute Set Same as left
Esc Execute Esc Same as left Escape Same as left Execute Esc Same as left
Back Space Back Space Same as left
Tab
Space Bar Space Same as left
= = +
[ [ {
1 1 }
\ \ |
, s <
. MISC menu Same as left . >
/ Execute HELP ! ?
Caps Lock Caps Lock Same as left
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Appendix 9 Key Assignments of the USB Keyboard

Ctrl Key Held Down on the USB Keyboard Soft Keyboard Displayed on This Instrument Other
Key Shift ON on +Shift on the Shift ON on
This Instrument USB Keyboard This Instrument
F1 U RANGE up Same as left Select Soft key1 Same as left Select Soft key1 Same as left
F2 U RANGE down Same as left Select Soft key2 Same as left Select Soft key2 Same as left
F3 Execute U MODE Same as left Select Soft key3 Same as left Select Soft key3 Same as left
F4 Execute U AUTO Same as left Select Soft key4 Same as left Select Soft key4 Same as left
F5 | RANGE up Same as left Select Soft key5 Same as left Select Soft key5 Same as left
F6 | RANGE down Same as left Select Soft key6 Same as left Select Soft key6 Same as left
F7 Execute | MODE Same as left Select Soft key7 Same as left Select Soft key7 Same as left
F8 Execute | AUTO Same as left
F9 Execute U, I, P Same as left
F10 Execute S, Q, A, ¢ Same as left
F11 Execute WP, q, TIME Same as left M Same as left
F12 Execute FU, Fl, N Same as left Q Same as left
Print Screen Execute PRINT PRINT menu
ScrollLock | Execute IMAGE SAVE | IMAGE SAVE menu
Pause
Insert Insert ON Same as left
Home Execute USER USER SET menu
PageUp | Execute PAGE PREVIOUS |Execute PAGE FIRST Execute PAGE PREVIOUS | Execute PAGE FIRST
Delete Delete Same as left
End ELEMENT ALL
PageDown | Execute PAGE NEXT | Execute PAGE LAST Execute PAGE NEXT | Execute PAGE LAST
- Cursor to the right Same as left Cursor to the right Same as left Cursor to the right Same as left
«— Cursor to the left Same as left Cursor to the left Same as left Cursor to the left Same as left
y Cursor down Same as left Mg::sz:fitnt?\(rt:::;d Same as left Cursor down Same as left
T Cursor up Same as left Mcgf:gitfl;xl:::rd Same as left Cursor up Same as left
Ctrl Key Held Down on the USB Keyboard Soft Keyboard Displayed on This Instrument Other
Numeric Shift ON on +Shift on the +Shift on the
Keypad This Instrument USB Keyboard USB Keyboard
Num Lock
/ / Same as left
* * Same as left
- - Same as left
+ + Same as left
Enter Enter Same as left
1 1
2 Cursor down Same as left 2 Mg:;z‘:fitnkr?";::;d Cursor down
3 Execute PAGE NEXT |Execute PAGE LAST 3 Execute PAGE NEXT
4 Cursor to the left Same as left 4 Cursor to the left Cursor to the left
5 5
6 Cursor to the right Same as left 6 Cursor to the right Cursor to the right
7 7
8 Cursor up Same as left 8 M%/:rzz:tfléxt;::rd Cursor up
9 Execute PAGE PREVIOUS Same as left 9 Execute PAGE PREVIOUS
0 0 Insert ON
DELETE

IM WT3001E-01EN

App-37

xipuaddy

>
©
©



Appendix 9 Key Assignments of the USB Keyboard

109 Keyboard (Japanese)

Ctrl Key Held Down on the USB Keyboard Soft Keyboard Displayed on This Instrument Other
Key Shift ON on +Shift on the Shift ON on
This Instrument USB Keyboard This Instrument
a AVG menu a A
b Execute STORE STORE SET menu b B
c SCALING menu MOTOR SET menu c C
d Execute HOLD Same as left d D
e Execute ELEMENT Execute ELEMENTALL e E
f FILE menu Same as left f F
g INTEG menu Same as left g G
h HRM SET menu Same as left h H
i Execute IMAGE SAVE IMAGE SAVE menu i 1
j j J
k k K
| LINE FILTER menu FREQ FILTER menu | L
m MEASURE menu CURSOR m M
n Execute NUMERIC Same as left n N
o OTHERS menu Same as left o [¢]
P Execute PRINT PRINT menu P P
q FORM menu LOWER FORM menu q Q
r Execute RESET Same as left r R
s SHIFT ON SHIFT OFF s S
t ITEM menu LOWER ITEM menu t T
u UPDATE RATE menu Same as left u U
v WIRING menu Execute INPUT INFO. v \'
w Execute WAVE Same as left w w
X Execute EXT-SENSOR SENSOR RATIO menu X X
y SYNC SOURCE menu Execute NULL y Y
z Execute SINGLE Execute CAL z z
1 1 !
2 2 "
3 3 #
4 4 $
5 5 %
6 6 &
7 7 '
8 8 (
9 9 )
0 0
Enter Set Same as left Ent Same as left Set Same as left
Esc Esc Same as left Esc Same as left Esc Same as left
BS BS Same as left
Tab
Space Space Same as left
A A -~
@ @
[ [ {
5 5 +
1 1 }
, s <
. MISC Same as left . >
/ Execute HELP / ?
Caps Lock Caps Lock Same as left
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Appendix 9 Key Assignments of the USB Keyboard

Ctrl Key Held Down on the USB Keyboard Soft Keyboard Displayed on This Instrument Other
Key Shift ON on +Shift on the Shift ON on
This Instrument USB Keyboard This Instrument
F1 U RANGE up Same as left Select Soft key1 Same as left Select Soft key1 Same as left
F2 U RANGE down Same as left Select Soft key2 Same as left Select Soft key2 Same as left
F3 Execute U MODE Same as left Select Soft key3 Same as left Select Soft key3 Same as left
F4 Execute U AUTO Same as left Select Soft key4 Same as left Select Soft key4 Same as left
F5 | RANGE up Same as left Select Soft key5 Same as left Select Soft key5 Same as left
F6 | RANGE down Same as left Select Soft key6 Same as left Select Soft key6 Same as left
F7 Execute | MODE Same as left Select Soft key7 Same as left Select Soft key7 Same as left
F8 Execute | AUTO Same as left
F9 Execute U, I, P Same as left
F10 Execute S, Q, A, @ Same as left
F11 Execute WP, q, TIME Same as left 1] Same as left
F12 Execute FU, Fl, n Same as left Q Same as left
Print Screen Execute PRINT PRINT menu
ScrollLock | Execute IMAGE SAVE | IMAGE SAVE menu
Pause
Insert Insert ON Same as left
Home Execute USER USER SET menu
PageUp |Execute PAGE PREVIOUS |Execute PAGE FIRST Execute PAGE PREVIOUS | Execute PAGE FIRST
Delete Delete Same as left
End ELEMENT ALL
PageDown | Execute PAGE NEXT | Execute PAGE LAST Execute PAGE NEXT | Execute PAGE LAST
— Cursor to the right Same as left Cursor to the right Same as left Cursor to the right Same as left
«— Cursor to the left Same as left Cursor to the left Same as left Cursor to the left Same as left
l Cursor down Same as left Mg::sszitnk.-?\,,k::;d Same as left Cursor down Same as left
T Cursor up Same as left Mcg/:r:g:tfl;xt:::rd Same as left Cursor up Same as left
Ctrl Key Held Down on the USB Keyboard Soft Keyboard Displayed on This Instrument Other
Numeric Shift ON on +Shift on the +Shift on the
Keypad This Instrument USB Keyboard USB Keyboard
Num Lock
/ / Same as left
* * Same as left
- - Same as left
+ + Same as left
Enter Enter Same as left
1 1
2 Cursor down Same as left 2 Mg:reszt:fitnkri}\/}::sa;d Cursor down
3 Execute PAGE NEXT |Execute PAGE LAST 3 Execute PAGE NEXT
4 Cursor to the left Same as left 4 Cursor to the left Cursor to the left
5 5
6 Cursor to the right Same as left 6 Cursor to the right Cursor to the right
7 7
8 Cursor up Same as left 8 M%’:r:g:tfle;::rd Cursor up
9 Execute PAGE PREVIOUS |Execute PAGE FIRST 9 Execute PAGE PREVIOUS
0 0 Insert ON
Delete
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Appendix 10 Measurement Modes and Functional
Limitations

The following measurement modes can be used on models with the advanced
computation (/G6) or voltage fluctuation and flicker measurement (/FL) option.
The functions that can be used in each measurement mode are as follows:

Measurement Mode M e::;:,:ﬂ ent W'dﬁ 3&":: (';dth IEC Harmonic Cvgr?]‘:oeuf?artri?)n FFT leg:L;%?on C’é‘;’/‘;:y
and Flicker
1G6
Option Standard - 1G6 1G6 1G6 1G6 IFL Standard
Harmonics
Numeric Yes Yes Yes™ Yes™ Yes Yes No No
Waveform Yes Yes No No™? No Yes No No
Trend Yes Yes No No No No No No
Display Bar graph No Yes Yes No™? No No No No
Vector No Yes Yes No No No No No
Waveform computation No No No No Yes No No No
FFT No No No No No Yes No No
Flicker No No No No No No Yes No
Cycle by Cycle No No No No No No No Yes
Auto range Yes Yes Yes No Yes Yes No No
Averaging Exponential average Yes Yes Yes Limit™ Yes Yes No No
Moving average Yes No No No Yes Yes No No
Data update interval Yes Yes No No Yes Yes No™* No
Voltage/Current mode Yes Yes No No Yes Yes No Yes
Peak measurement Yes Yes No No Yes Yes No No
User-defined function Yes Yes Yes No Yes Yes No No
MAX hold Yes Yes Yes No Yes Yes No No
Efficiency computation Yes Yes No No Yes Yes No No
Compensation Yes Yes Limit™ Limit™ Yes Yes No No
Integration Yes Yes No No No No No No
Store Yes Yes Limit*® No No No No No
File save Setup Yes Yes Yes Yes Yes Yes Yes Yes
Wave Yes Yes No No Yes Yes™” No No
Numeric™® Yes Yes Yes Yes Yes Yes No Yes
Acquisition No No No No Yes Yes No No
Zero-level compensation Yes Yes Yes Yes Yes Yes Limit™® Limit™®
NULL Yes Yes No No Yes Yes No No
Synchronized measurement Yes Yes No No No No No No
Motor™® Yes Yes No No Yes Yes No Yes
Print™ Print Yes Yes Yes Yes Yes Yes Limit™? Limit™2
Auto Yes Yes Limit™® No Limit™® Limit™® No No
D/A output** Yes Yes Yes No Yes Yes No No
Delta computation Yes Yes No No Yes Yes No No
Mail transmission™® Yes Yes Yes No Yes Yes No No

Yes: Can be used.
Limit: Limitation on some functions.
No: Cannot be used.

*1  The rms values of voltage and current are total values, not the normal measurement values.

*2 Can be monitored using the IEC harmonic measurement software.
*3 The attenuation constant cannot be selected.
*4  Fixedto 2s.
*5
*6
because there is no waveform data.
*7 Save FFT waveforms using “Acquisition,” not “Wave.”
*8
*9

*10 Requires the motor evaluation function option.
*11 Requires the built-in printer option.If an item that is not measured or computed in the respective measurement mode, NAN data is printed.
*12 Only the screen image can be printed.The list cannot be printed.

*13 Integration synchronization (Synchronize) cannot be set.lt is fixed to timer.

*14 Requires the D/A output option.

*15 Requires the Ethernet communication option.

The efficiency compensation and the compensation for the two-wattmeter method are invalid.
“Integ Sync” cannot be selected, because there is no integration function.Waveform data is set to NAN (no data) if Wave Trace is selected,

If an item that is not measured or computed in the respective measurement mode, NAN data is saved.
The settings can be changed and the function can be executed only when the measurement status is reset.
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Appendix 11 Measurement Functions That Can Be
Measured in Each Measurement Mode

The measurement functions that can be measured in each measurement mode that is
selectable on models with the advanced computation (/G6) option are as follows:

(Table 1/2)
Measurement Mode
Measurement ltem” Normal  |Wide Bandwidth| |cc yarmonic | Waveform FET
Measurement Harmonic Computation

U Yes No No Yes Yes

U(k) Yes™? Yes Yes No No

1 Yes No No Yes Yes

1(k) Yes™? Yes Yes No No

All rms values| P Yes No No Yes Yes
and each P(k) Yes™ Yes Yes No No
harmonic S Yes No No Yes Yes
component S(k) Yes”? Yes Yes No No
Q Yes No No Yes Yes

Q(k) Yes™ Yes Yes No No

A Yes No No Yes Yes

A(k) Yes™? Yes Yes No No

() Yes No No Yes Yes

@(k) Yes Yes Yes No No

Harmonic @U(k) Yes Yes Yes No No
phase angle opl(k) Yes Yes Yes No No
Frequency™ FreqU Yes Yes Yes Yes Yes
Freql Yes Yes Yes Yes Yes

Z(k) Yes Yes No No No

Rs(k) Yes Yes No No No

Impedance Xs(k) Yes Yes No No No
Rp(k) Yes Yes No No No

Xp(k) Yes Yes No No No

Pc Pc Yes No No Yes Yes
Uhdf(k) Yes Yes Yes No No

Ihdf(k) Yes Yes Yes No No

Phdf(k) Yes Yes Yes No No

Uthd Yes Yes Yes No No

Ithd Yes Yes Yes No No

Harmonics Pthd Yes Yes Yes No No
Uthf Yes Yes No No No

Ithf Yes Yes No No No

Utif Yes Yes No No No

Itif Yes Yes No No No

hvf Yes Yes No No No

hcf Yes Yes No No No

U+pk Yes No No Yes Yes

U-pk Yes No No Yes Yes

Peak™ I+pk Yes No No Yes Yes
I-pk Yes No No Yes Yes

Ccfu Yes No No Yes Yes

Cfl Yes No No Yes Yes

Wp Yes No No No No

Wp+ Yes No No No No

Wp- Yes No No No No

q Yes No No No No

Integration® | g+ Yes No No No No
q- Yes No No No No

I-Time Yes No No No No

WS Yes No No No No

waQ Yes No No No No
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Appendix 11 Measurement Functions That Can Be Measured in Each Measurement Mode

(Table 2/2)
Measurement Mode
Measurement Item" Normal Wide Bandwidth . Waveform
Measurement Harmonic IEC Harmonic | computation FFT
n1 Yes No No Yes Yes
Efficiency n2 Yes No No Yes Yes
n3 Yes No No Yes Yes
n4 Yes No No Yes Yes
AF1 Yes No No Yes Yes
Delta AF2 Yes No No Yes Yes
computation | AF3 Yes No No Yes Yes
AF4 Yes No No Yes Yes
Phase angle @Ui-Uj Yes Yes Yes No No
?J :zgmental @Ui-Uk Yes Yes Yes No No
component @Ui-li Yes Yes Yes No No
between @Ui-lj Yes Yes Yes No No
phases QUi-Ik Yes Yes Yes No No
Speed Yes No No Yes Yes
. Torque Yes No No Yes Yes
Motor® SyncSp Yes No No Yes Yes
Slip Yes No No Yes Yes
Pm Yes No No Yes Yes
F1 Yes Yes No Yes Yes
F2 Yes Yes No Yes Yes
F3 Yes Yes No Yes Yes
F4 Yes Yes No Yes Yes
F5 Yes Yes No Yes Yes
F6 Yes Yes No Yes Yes
F7 Yes Yes No Yes Yes
F8 Yes Yes No Yes Yes
F9 Yes Yes No Yes Yes
User-defined |44 Yes Yes No Yes Yes
function F11 Yes Yes No Yes Yes
F12 Yes Yes No Yes Yes
F13 Yes Yes No Yes Yes
F14 Yes Yes No Yes Yes
F15 Yes Yes No Yes Yes
F16 Yes Yes No Yes Yes
F17 Yes Yes No Yes Yes
F18 Yes Yes No Yes Yes
F19 Yes Yes No Yes Yes
F20 Yes Yes No Yes Yes

Yes: Can be measured.
No: Cannot be measured.

*1

*2
*3
*4
*5
*6
*7
*8

Variable k is the harmonic order and total value. The maximum order for which the harmonic data is measured is the
maximum harmonic order to be measured that is specified in the harmonic measurement (option) menu. The data is set to
[-------] (no data) for harmonic orders without data.

The total value is not measured in normal measurement mode.

The measured data for the frequencies of input signals that are not specified for the frequency measurement are set to
[-------] (no data).

If the voltage or current mode is not RMS, the data of CfU or Cfl is set to [-------] (no data).

If there are no integrated values because integration is not performed, the data is set to [------- ] (no data). The data is set to
[-------] (no data) also for integration time.

The motor evaluation function option (/MTR) is required.

The advanced computation option (/G6) is required to measure the items related to harmonics and impedance.

For other items that do not have numeric data, the data is set to [------- ] (no data).

Only the specialized measurement functions can be measured in voltage fluctuation

and flicker measurement and cycle-by-cycle measurement modes.For the measurement
functions that can be measured, see sections 12.1 and 13.1 in the Expansion Function
User’s Manual, IM WT3001E-51EN.
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Appendix 12 Operands of User-Defined Functions
That Can Be Used in Each Measurement

Mode

The operands of user-defined functions that can be used in each measurement mode
that is selectable on models with the advanced computation (/G6) option are as follows:
The user-defined function cannot be used in voltage fluctuation and flicker meaurment
and cycle-by-cycle measurement modes.

(Table 1/2)
Measurement Mode
Measurement ltem” Normal Wide Bandwidth . Waveform 8
Measurement™ Harmonic™ IEC Harmonic Computation™ FFT?
u(,) Yes Yes No Limit Limit
URMS() Yes No No Yes Yes
All rms values| UMN() Yes No No Yes Yes
and each I(,) Yes Yes No Limit Limit
harmonic P(,) Yes Yes No Limit Limit
component S(,) Yes Yes No Limit Limit
Q(,) Yes Yes No Limit Limit
LAMBDA(,) Yes Yes No Limit Limit
PHI(,) Yes Yes No Limit Limit
Frequency™ FU() Yes Yes No Yes Yes
FI() Yes Yes No Yes Yes
UPPK() Yes No No Yes Yes
UMPK( ) Yes No No Yes Yes
Peak’ IPPK( ) Yes No No Yes Yes
IMPK( ) Yes No No Yes Yes
CFU() Yes No No Yes Yes
CFI() Yes No No Yes Yes
Pc PC() Yes No No Yes Yes
ETA1() Yes No No Yes Yes
Efficiency ETA2() Yes No No Yes Yes
ETA3() Yes No No Yes Yes
ETA4() Yes No No Yes Yes
WH() Yes No No No No
WHP() Yes No No No No
WHP() Yes No No No No
AH() Yes No No No No
Integration® | AHP() Yes No No No No
AHM() Yes No No No No
WS() Yes No No No No
waQ() Yes No No No No
TI() Yes No No No No
SPEED( ) Yes No No Yes Yes
TORQUE() Yes No No Yes Yes
Motor” PM() Yes No No Yes Yes
SLIP() Yes No No Yes Yes _J°>
SYNC() Yes No No Yes Yes g
DELTA1() Yes No No Yes Yes =]
Delta DELTA2() Yes No No Yes Yes %
computation | DELTA3() Yes No No Yes Yes
DELTA4( ) Yes No No Yes Yes
Harmonic UPHI(,) Yes Yes No No No App
phase angle IPHI(,) Yes Yes No No No
Z(,) Yes Yes No No No
RS(,) Yes Yes No No No
Impedance XS(,) Yes Yes No No No
RP(, Yes Yes No No No
XP(,) Yes Yes No No No
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Appendix 12 Operands of User-Defined Functions That Can Be Used in Each Measurement Mode

(Table 2/2)
Measurement Mode
Measurement ltem" Normal Wide Bandwidth . Waveform .
Measurement? | Harmonic® | IEC Harmonic | ¢on0tation FFT?
UHDF(, ) Yes Yes No No No
IHDF(, ) Yes Yes No No No
PHDF(, ) Yes Yes No No No
UTHD() Yes Yes No No No
ITHD() Yes Yes No No No
Harmonics PTHD() Yes Yes No No No
UTHF() Yes Yes No No No
ITHF() Yes Yes No No No
UTIF() Yes Yes No No No
ITIF() Yes Yes No No No
HVF() Yes Yes No No No
HCF() Yes Yes No No No
Phase angle PHIU1U2() Yes Yes No No No
of the PHIU1U3() Yes Yes No No No
Z‘:,':ggg‘nee“ntf" PHIU1I() Yes Yes No No No
between PHIU1I2() Yes Yes No No No
phases PHIU1I3() Yes Yes No No No
F1() Yes Yes No Limit Limit
F2() Yes Yes No Limit Limit
F3() Yes Yes No Limit Limit
F4() Yes Yes No Limit Limit
F5() Yes Yes No Limit Limit
F6() Yes Yes No Limit Limit
F7() Yes Yes No Limit Limit
User-defined F8() Yes Yes No Limit L?m?t
i F9() Yes Yes No Limit Limit
function
F10() Yes Yes No Limit Limit
F11() Yes Yes No Limit Limit
F12() Yes Yes No Limit Limit
F13() Yes Yes No Limit Limit
F14() Yes Yes No Limit Limit
F15() Yes Yes No Limit Limit
F16() Yes Yes No Limit Limit
F17() Yes Yes No Limit Limit
F18() Yes Yes No Limit Limit
F19() Yes Yes No Limit Limit
UMAX() Yes Yes No Yes Yes
URMSMAX( ) Yes No No Yes Yes
UMEANMAX() Yes No No Yes Yes
IMAX( ) Yes Yes No Yes Yes
MAX hold PMAX() Yes Yes No Yes Yes
SMAX() Yes Yes No Yes Yes
QMAX() Yes Yes No Yes Yes
UPPEAKMAX( ) Yes No No Yes Yes
UMPEAKMAX() Yes No No Yes Yes
IPPEAKMAX() Yes No No Yes Yes
IMPEAKMAX( ) Yes No No Yes Yes

Yes: Can be measured or computed.
Limit: The data is set to NAN (no data) if the harmonic order section of the equation is not set to “ORT.”

No:

*1
*2
*3
*4

*5
*6
*7
*8
*9

Cannot be measured or computed.

The maximum order for which the harmonic data is measured is the maximum harmonic order to be measured that is
specified in the harmonic measurement (option) menu. The data is set to NAN (no data) for harmonic orders without data.
If the harmonic order section of the equation is set to ORT, the normal measurement value (the value that includes all
frequency components) is substituted.

If the harmonic order section of the equation is set to ORT, the total value (the total value of each harmonic component) is
substituted.

The measured data for the frequencies of input signals that are not specified for the frequency measurement are set to NAN
(no data).

If the voltage or current mode is not RMS, the data of CfU or Cfl is set to NAN (no data).

If there are no integrated values because integration is not performed, the data is set to NAN (no data).

The data is set to NAN (no data) also for integration time.

The motor evaluation function option (/MTR) is required.

The advanced computation option (/G6) is required to measure the items related to harmonics and impedance.

For other items that do not have numeric data, the data is set to NAN (no data).
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Appendix 13 Parameters in the Operands of User-
Defined Functions

The parameters that can be specified in the opernd o user-defined functions are as

follows:
I;:gf:;;??ﬁ; in(,)or Right Parameter in ()
r:::tlil;iment User-Defined Function . . Wiring o Vare or::r:damental
emen Unit or Total Val"tjje'1 bc* Wave™? Harmonics™
Example E1toE4 | E50rE6 | ORT ORO | ORI R

U u(,) U(E1,0R3) Yes Yes Yes Yes Yes Yes

Urms URMS() URMS(E1) Yes No

Umn UMN( ) UMN(E1) Yes No

! I(,) I(E1,0R3) Yes Yes Yes Yes Yes Yes

P P(,) P(E1,0R3) Yes Yes Yes Yes Yes Yes

S S(,) S(E1,0R3) Yes Yes Yes Yes Yes Yes

Q Q(,) Q(E1,0R3) Yes Yes Yes Yes Yes Yes

A LAMBDA(, ) LAMBDA(E1,0R3) Yes Yes Yes Yes Yes Yes

[ PHI(,) PHI(E1,0R3) Yes Yes Yes Yes Yes Yes

fu FU() FU(E1) Yes No

fl FI() FI(E1) Yes No

U+pk UPPK( ) UPPK(E1) Yes No

U-pk UMPK() UMPK(E1) Yes No

I+pk IPPK() IPPK(E1) Yes No

I-pk IMPK( ) IMPK(E1) Yes No

P+pk PPPK() PPPK(E1) Yes No

P-pk PMPK() PMPK(E1) Yes No

cfu CFU() CFU(E1) Yes No

cfl CFI() CFI(E1) Yes No

Pc PC() PC(E1) Yes Yes

n1 ETA1() ETA1() None or space™

n2 ETA2() ETA2() None or space™

n3 ETA3() ETA3() None or space™

n4 ETA4() ETA4() None or space™

Wp WH() WH(E1) Yes Yes

Wp+ WHP() WHP(E1) Yes Yes

Wp- WHM() WHM(E1) Yes Yes

q AH() AH(E1) Yes Yes

q+ AHP() AHP(E1) Yes Yes

q- AHM() AHM(E1) Yes Yes

ws SH() SH(E1) Yes Yes

waQ QH() QH(E1) Yes Yes

Time TI() TI(E1) Yes No %’

3

¢ The following measurement functions can also be specified on models with the motor evaluation function (option). Qo

Speed SPEED() SPEED( ) None or space” >

Torque TORQUE( ) TORQUE( ) None or space™

Pm PM() PM() None or space™

Slip SLIP() SLIP() None or space™

SyncSp SYNC() SYNC() None or space™
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Appendix 13 Parameters in the Operands of User-Defined Functions

* The following measurement functions of delta computation can also be specified.

Left Parameterin (, ) or
Parameter in ()

Right Parameter in (,)

r::cs:t‘ij:)?\ment User-Defined Function o t Wiring [ o or::r:damental
emen Unit or Total Value”| P€* | wave? Harmonics™
Example E1to E4 E5 or E6 ORT ORO OR1 %T?z‘l ;3
AF1 DELTA1() DELTA1() None or space™
AF2 DELTA2() DELTA2() None or space™
AF3 DELTA3() DELTA3() None or space™
AF4 DELTA4() DELTA4() None or space™
AF1rms() DELTAF1RMS( ) DELTAF1RMS() None or space™
AF2rms() DELTAF2RMS( ) DELTAF2RMS( ) None or space™
AF3rms() DELTAF3RMS( ) DELTAF3RMS( ) None or space™
AF4rms() DELTAF4RMS( ) DELTAF4RMS( ) None or space™
AF1mn() DELTAF1MN( ) DELTAF1MN() None or space™
AF2mn() DELTAF2MN( ) DELTAF2MN( ) None or space™
AF3mn() DELTAF3MN( ) DELTAF3MN( ) None or space™
AF4mn() DELTAF4MN( ) DELTAF4MN( ) None or space™
AF1rmn() DELTAF1RMN( ) DELTAF1RMN( ) None or space™
AF2rmn() DELTAF2RMN( ) DELTAF2RMN( ) None or space™
AF3rmn() DELTAF3RMN() DELTAF3RMN( ) None or space™
AF4rmn() DELTAF4RMN( ) DELTAF4RMN( ) None or space™
AF1dc() DELTAF1DC() DELTAF1DC() None or space™
AF21dc() DELTAF2DC( ) DELTAF2DC() None or space™
AF31dc() DELTAF3DC( ) DELTAF3DC( ) None or space™
AF41dc() DELTAF4DC( ) DELTAF4DC( ) None or space™
* The measurement functions below can be computed on models with the advanced computation.
U UPHI(,) UPHI(E1,0R3) Yes No No No No Yes
ol IPHI(,) IPHI(E1,0R3) Yes No No No No Yes
z Z(,) Z(E1,0R3) Yes No No No Yes Yes
Rs RS(,) RS(E1,0R3) Yes No No No Yes Yes
Xs XS(,) XS(E1,0R3) Yes No No No Yes Yes
Rp RP(,) RP(E1,0R3) Yes No No No Yes Yes
Xp XP(,) XP(E1,0R3) Yes No No No Yes Yes
Uhdf UHDF(,) UHDF(E1,0R3) Yes No No No Yes Yes
lhdf IHDF(, ) IHDF(E1,0R3) Yes No No No Yes Yes
Phdf PHDF(, ) PHDF(E1,0R3) Yes No No No Yes Yes
Uthd UTHD() UTHD(E1) Yes No
Ithd ITHD( ) ITHD(E1) Yes No
Pthd PTHD() PTHD(E1) Yes No
Uthf UTHF() UTHF(E1) Yes No
Ithf ITHF() ITHF(E1) Yes No
Utif UTIF() UTIF(E1) Yes No
Itif ITIF() ITIF(E1) Yes No
hvf HVF() HVF(E1) Yes No
hcf HCF() HCF(E1) Yes No
U1-U2 PHIU1U2() PHIU1U2(ES5) No Yes
@U1-U3 PHIU1U3() PHIU1U3(E5) No Yes
QU111 PHIU1IM() PHIU1I1(E5) No Yes
QU112 PHIU1I2() PHIU1I2(E5) No Yes
@U1-I3 PHIU1I3() PHIU1I3(E5) No Yes
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Appendix 13 Parameters in the Operands of User-Defined Functions

User-Defined Function

Iﬁzttz‘]l:na;taer:l?r:e(l)‘ in(,)or Right Parameter in (, )
Order
gl::::il::‘ment User-Defined Function Element \llj\lrlll;;ng Normal Value pC? Fundgmental Harmonics
or Total Value™ wave
Example E1to E4 E5 or E6 ORT ORO OR1 %‘:(21 ;‘;

F1 F1() F1() None or space™

F2 F2() F2() None or space™

F3 F3() F3() None or space™

F4 F4() F4() None or space™

F5 F5() F5() None or space™

F6 F6() F6() None or space™

F7 F7() F7() None or space™

F8 F8() F8() None or space™

F9 F9() F9() None or space™

F10 F10() F10() None or space™

F11 F11() F11() None or space™

F12 F12() F12() None or space”™

F13 F13() F13() None or space™

F14 F14() F14() None or space™

F15 F15() F15() None or space™

F16 F16() F16() None or space™

F17 F17() F17() None or space™

F18 F18() F18() None or space™

F19 F19() F19() None or space”

MAX hold

Voltage UMAX() UMAX(E1) Yes Yes

Rms voltage URMSMAX( ) URMSMAX(E1) Yes No

Voltage mean UMEANMAX( ) UMEANMAX(E1) Yes No

Current IMAX( ) IMAX(E1) Yes Yes

Active power PMAX() PMAX(E1) Yes Yes

Apparent power SMAX() SMAX(E1) Yes Yes

Reactive power QMAX() QMAX(E1) Yes Yes

Positive peak voltage |UPPEAKMAX() | UPPEAKMAX(E1) Yes No

Negative peak voltage [UMPEAKMAX() | UMPEAKMAX(E1) Yes No

Positive peak current [IPPEAKMAX() IPPEAKMAX(E1) Yes No

Negative peak current [IMPEAKMAX() | IMPEAKMAX(E1) Yes No

Positive peak power |PPPEAKMAX() | PPPEAKMAX(E1) Yes No

Negative peak power |PMPEAKMAX() | PMPEAKMAX(E1) Yes No

*1 If ORT is specified for the parameter, a normal value or total value (requires /G6) is substituted depending on the measurement mode.
*2 Requires /G6.
*3 The parentheses cannot be omitted.

xipuaddy

IM WT3001E-01EN App-47



Index

Symbols Page

() Position .....
() V Zoom...

> functions (of normal measurement)............ccccceeeveeneennnene 2-6
(U) POSItION ...t 6-13
(U) V ZOOM ... 6-13
3P3W(3V3A):ZA Compensation ...........ccocueeveeiieeneenneenn 5-23
180 Lead/Lag
360 dEGIEES. .. .oiiiiiiie ettt
758937 e

A Page

AlASING ..
All EBMS ...

Al RESEL ...
AllLSEt .
alternating current, vector display of
ambient humidity .........cocoeiiiii
ambient temperature .............ccooiiiiii e
angular velocity...........

apparent POWer...........c.ccceeeeneee
apparent power, equation for...
ASCI oo

attenuation constant
Attribute ...................

Auto Cal.........
auto calibration ...
AULO NAMING ..o
auto naming function ..
AUEO FANJGE .
QU0 SCAIING ..ot
average active POWET .......cccueiuiiiiiiiieeiieesiee e
AVEragE COUNL.....eiiiiiiiiiiiiee et
Average for the Synchronous Source Period ....
AVETAGING .. e ettt

averaging type, selection of ...
AVG ..o

Avg Type

B Page
Dar Graph ......ooiiiic e 2-32
BiNAIY .. 9-8, 9-14
bIOCK diagram .........cooiuiiiiiiiie e 2-2
BMP . 9-24
BUIlt-in Printer.......c.ooiii 2-36

C Page
CAL........

capacity . .

Gl e
CAU s
character strings, entry of ...

clearing the internal memory ...........cccoooiiiiiiiiiciice 8-12
Clear Trend EXEC.......ooiiiiiiiiiiiieeeee e 7-16
(oo [o ] PP T TR OUPPPPPPPOt

comment

Config

Continuous

continuous integration

(7] o)V

copy destination..

Copy Exec.......... .
COPY SOUICE ..ntieiiieiieeiieeteeeieeesteasieeesaeeemeeeaseeanbeesneeanneanns
COITECtEd POWET ...t
corrected power, equation for...........ccceeveeeiiiee e 5-26
crest factor.

CT ratio......

[0 =T o | SRS
CUITENE NOUT L.
current input terminal.

CUITENE MOTE ...ttt e nee e sneee e
current range, setting of

CURSOR ... .ottt

CUrSOr MEASUIEMENT.......oviiiiiiiiiiiieie e
Cursor Path .
cycle-by-cycle measurement............ccooeiviicinii i, 2-34
cycle-by-cycle measurement mode.........ccccceeeveeiieeennnen. 3-42
D Page
DIA OULPUL. ... 2-37
data compression .. .9-24
data format ......... .9-24
data SiZe .....oooveeeeee e 8-18, 9-14, 9-15
data type....ccccooeiiiiiienen. 8-15, 8-18, 9-8, 9-9, 9-14, 9-15
data update interval...........cccooeiiiiiei i 4-27
Date/Time

D e
Delete ..
Delete EXEC ..uuviiiiiiieeiiee et 9-33
delta computation ... 2-6, 2-20
directories

directories, creation of ...........cccovvveeiiiiiiiiie e, 9-39
AIFECIONY ... 8-15
display color...........cccceeueeen. ....2-38, 10-8
displayed items, number of...........ccccccveiiiiiiiieen 5-2, 5-7
displayed items, resetting the order of...........cccccceeiininn 5-5
display interpolation............ccocoiiiiiii e 6-18
display resolution...........cccooiiiiiiiieiie e 2-15
distorted wave .... App-21
distortion factor...........cooiiiiiiiii 2-20
Dual ......ccuee..... .6-17, 7-13
DUAI LISt .ot 5-7

IM WT3001E-01EN

Index-1




E Page H Page

EAMP Lo App-33 handling precautions ...........ccccoiiiiieiii e 3-1

EffICIENCY ... 5-20 harmonic componeNnt............cooiiiiiiiiieiee e App-21

Efficiency Compensation.............cccoeeiiieiiiiiiciiccec e 5-23 harmonic distortion factor.............ccccceeeevieeiicieesiiieees App-21

efficiency, equation for... . harmonic measurement

Element Independent ... NarMONIC OFAEN .......coiiiiieiiie e

elements, independent setting of ..., 4-4 NAMMONICS ...

Emulate Mode .........ccooiiiiiiiiiiice e 10-17 HELP e

©ITON MESSAJES. .....evvreeeerreeieenieeeenieseenteseenseneeseenieenenneee 11=2 higher harmonic...........cocooiii

Ethernet

Exponential Average for Measuring Period ................... App-33  horizontal @xis..........cccooviiiiiiiiii e

EXE CIK oo

EXENSION ..o | Page

external current sensor range.....................

external current sensor transformation ratio... PSSR

external dimensions...............ccoooiii, IMAGE SAVE

external trigger signal ..........cccccovviiiiiiiiiies e 6-10 inductance

EXT SENSOR oo 4-12 INHAIZAtON ........vvo 2-37, 3-34
Initialize Settings. ........coo i 3-34

F Page INtIAl SEHINGS ....vvoveeeeeeeeeeeeeeeee e App-4
INIEENOIES ..o 3-3

falling Zero CroSSiNgG.......cceeiiiiieiiiieeeiee e App-27

T s 2-33

Tl 5-6 input signal flow and process ...........ccocveeviiiniciiieniecieenn 2-2

FILE....ccceeeee 9-39 input terminal, connecting to... .3-19

file attributes...... 9-28 installation condition ..

file, deletion of .. ...9-31 installation position ....

File oM ..o 9-7 instantaneous value.............c.ccociiiiiiiini e

File List ... 8-15, 9-22 instrument number..............c.ccii

file name........... 8-15, 9-11, 9-20, 9-23, 9-24 INTEG.....cooiiierreeeieeee

file Properties ...... .o 9-28 integration auto calibration .

files, copying of..... ...9-35 integration hold................... .

file, SPECIfyiNg Of ......coiiiiiii e 9-28 integration MOde..........ccoiiiiiiiii e
integration reset..........cccooiiiiiii
integration, starting of ... .
iNtegration StOP ........c.oiiiiiiic e
integration timer..........ccccoiiiiiiiiie 5-36, 5-39, 5-42
Integ Set ..o 5-35, 5-38, 5-41, 5-45
INEG SYNC..iiiii e

Format EXEC .......ccocooiiiiiiiiicc
fOrm factor .....eeeeee e
FREQ FILTER ..
frequency..........
frequency filter............... .
Frequency Meas [tem...........ocooiiiiiiiiiiieee e 5-10
frequency measurement............coocoeeiiieniniiieiie 5-10
front panel..........ccccceee

FTP client function

FUNCHON ..ot
function select Keys ........cueiiiiiiiiiie e
fundamental component .
fundamental freqUeNCY ..........ccocieiiiiiieiiic e
fundamental wave ...,

Graph Color.......cooiuiieiciee e 10-8
GraphiC COIOT .......ciiiiiiiiiieee e 10-8, 10-10
GratiCule ..o 6-18, 6-19

internal memory, initialization of ...

J Page
JPEG ..ot 9-24
K Page
KEY BOAId........eiiiiiiiiiiiecee s 11-7
keyboard teSt ..o 11-8

KY LOCK ... ittt 10-11
KEY ST ... 11-8

Index-2

IM WT3001E-01EN



M Page
MaNUALL.....eie e 8-1
manual integration ... 5-35
manual integration Mode...........ccccoocieiiiiieiiie 5-30
manual scaling .

MASTEr ...

master/slave synchronization measurement................... 10-14
master/slave synchronized measurement.............ccc.c....... 2-38

MEAN ... 5-9
MEASURE ..o 1-7

measurement functions, determination of ......... .App-1
measurement function symbols, meaning of .......................
measurement method..............cooeiiiii
measurement MOde. ........cocuevreiiiiiiiieiiesee e
measurement period...
measurement range ...

N Page

normal integration mode...........ccccooiiiieiiiiieniiees
normal measurement value
Normal Mode (Trg) ...ccoveereieiieiieeiee e
NULL <
NULL fuNGHON ..o
NUMERIC ...ttt
numeric data, display order of ....
numeric data, saving of ...........ccooiiiiiiiiii

one year accuracy ... .
operating altitude ...
operating conditions
[0] o<1 =1 (o] £ T PSPPSR

OPLIONS .ot
overflow .
OVEITANGE ...ttt st 5-7

package, contents Of ... iii
page, jumping of .
PAGE SCIOIl ...
PG

PC card, formatting of...........cooooiiiiie e 9-4
phase angle
phase difference........cccccceecvveeinnnnne 2-20, 5-6, 5-28, App-17
phase difference, display format of.............ccceoiinininnn 5-28

PNG ..o 9-24
POSITION L. 2-28, 6-13
POSt SCHPT ..o 9-24

POWET COM.....tiiiiiiiieaiiie et et e et e e st e et e e e enee e e e ne e e e enneeaas iii
power factor.. .
POWET TUSE ...t
POWET [OSS ...ttt
POWET FANGE. ...ttt ettt
POWET SUPPIY .ottt
power switch, turning ON/OFF of ....
Presetl ...
PreSet2 ....oove e

rated supply VOIage ...........ccoovriiiiiiiiiic e 12-16
rated supply voltage frequency.........cccocveeiiiieiiiieeeiinenn. 12-16
R-CONtINUOUS........ooiiiiiiiiiiciecece e

reactive POWET .......cocueiiiiiiiiiiie et
reactive power, equation for
Real TIMe ...

Real Time Control...........ccccvviiiiiiiiiiiceceeeee

real-time normal integration mode... ....5-30, 5-41
real-time repetitive integration mode ... ....5-30, 5-41

rectified mean value calibrated to the rms value .... .
RENAME ...t
repetitive integration mode . .
reservation time ............ccooeeiiiiii i,

Reset HEMS EXEC ....uviviiiiiiiiiiieee e

R-NOIMMAL ...
TOI PAPET ... e vii
Roman...

safety terminal adapter. .
sampled data ...
SAMPIE FALE ... i
Sampling FreqUEeNCY.........ccceiiiiiiiiiiiic e

IM WT3001E-01EN

Index-3



Index

SAVE .ttt
Save Exec

SCAIE .. ittt enees
scale value

scaling

SCaliNg faCtor ......cooiiii 4-16
screen brightness ..o 10-7
screen, brightness of ... 2-38
screen divisions, number of ..... ...6-15, 7-13
screen image data, saving of............ccoiiiiiiiiiii 9-21
SCIONl .. 5-4
Self-teSt ..o 2-38, 11-7
Selftest... ..o 11-7
SENSOR RATIO... ..4-13
SEHHAL e 2-37
Set/ReSet ..o 9-32, 9-36
settings that cannot be initialized..............c.cccoooieiniennnn. 3-35

setup parameter list

SHIFT # K@Y .ottt
Shift Lock
SIMPIE AVEIAgE ...
SINGIE -

Single List........ccccoeeene
single measurement...

SNTP server

Soft Key.........

spare fuse......

spare parts

SPIiIt AISPIAY ..o 5-1, 6-1
storage environMent..........ccccooovveeiiieiniiee e 12-16
storage location

storage medilum ... ..o 9-5
storage medium and directory, selection of ....................... 9-19
storage medium information............cccoociiiiiiiiininiecce, 9-6
storage operation, stopping of ..........ccooiiiiiiiiiiee, 8-13

storage, starting of

STOre COUNT......eiiiiiiii e
stored data, saving of .... ...8-14
STOred IEM ... 8-3
store interval ... 8-8
SEOrE HEM .. 8-3
STOrE MOAE. ..o 8-1
store reservation time ... 8-9
STORE SET ....oevvivneee. .8-1, 8-3, 8-7, 8-11, 8-14, 8-21
Store Setting.......cocoeeeiiiieere e 8-1, 8-3, 8-7
StOre 10 . i 8-11, 8-14
stray CapacitanCe. ........cceeeivuiiiiiiiiciee e App-25
SUFFIX
SYMDBOIS it viii
synchronization SOUrCe...........coccvverviieeeniieeeniien. 4-19, App-26
synchronization source filter...........c.cccooviiiiiiiiiiiinne, App-28
synchronized measurement ...........cccceeeeieeeniinenn. 2-38, 10-14
Sync Measure

SYNC SOURCE ........oiiiieiiieiece e
system condition..........oooiiiiiii s
system conditions........

system configuration...

system errors..............
SyStEM OVEIVIEW. ......ciiiiiiiiiiieiiet e

temperature coefficient............cccooiiiiiiii, 12-6, 12-8
TESE EXEC ...ttt

Test Item...
EEXE COIOT ..

Time/div ...
HME 18 e

HIMEr @CCUIACY ....eeiiiiiiiiiiee e 12-11
Timer Setting ......

TOP PANEL.....eiiiiii e 1-2
total harmonic distortion ..

Trend Cursor Setting ........cccuviiiriieiiieie e 7-17
Trend Disp HemMS ....coviiiiiii e 7-5
trend diSPlay ........eveiiiie e

Trend Display .
Trend SCale ....oveeiiiiiii e

Trigger ......
trigger level......
trigger mode ... .
TAGGEr POINT....coiiiie e
trgger SIOPE....cciueiiiiiiie
trigger source......

true rms value

TYPE T o
TYPE 2 e
TYPE 3 oo

U Page
LSS 5-6
UPDATE RATE ...ttt e 4-27
UmPK e 5-6
U+pK..veeeeee ...5-6
Upper Scale.. L 7-1
USB keyboard .... .3-40, 3-51
USB MEMOTY ...ttt 9-1
User Defined Function.............occooiiiiiiiiiie 5-12
USER key

ULIlItY o

VvV Page
value, entry Of .......ccoiiiiii
VA-NOU L.
vectors......

vent holes .
vertical axis...

VOIBGE .t
voltage and current, determination of .
voltage fluctuation and flicker measurement mode............ 3-42

Index-4

IM WT3001E-01EN



Index

voltage function and flicker measurement......................... 2-34
voltage input terminal ... 3-19
VOIAGE MOAE ...t 5-9
voltage range, setting of ..o 4-6
volt-ampere-hour

RV I - 1o TSRS

V Z0o0m & POSItION.....cooiiiiiiiiie e 6-12
W Page
WarM-UP tIME ... 12-16
watt hour

WAVE ...
WaVE C1 F.oiiiiie e 6-24
Wave C1 TraCe .....c.eeiiieiiieiiie ittt 6-24
WaVE C2 TraCE ....eeiueieeeiiieeeiiee e eee e e e e eneee e 6-24
Wave C2 x
WaVE CUISON ...ttt 6-23
Wave Display........cccoouiiiiiiiieie e 6-3
WAVETOIM ... 6-1
Waveform Computation.............. ...2-33
waveform display data, saving of ... ..9-14
Waveform mMapping .......cceeeeiei e 7-13
Waveform Sampling Data..........cccccoeveeiiiiiiniieennn. 9-10, 9-16

waveform, zooming of
Wave Mapping...
Wave Trace ...
WEIGNT ...
WIRING ..o
wiring compensation... .
WirNG PreCautioNS. .......ooiviiiiiiiieiee et
WINNG Setting .....cooieiiiiiie e
WIMNG SYSTEM ...
WIFING UNIE ..

Z Page
ZEIO CrOSSING c.uvvvieeiiieeeiiee e et ee et e et e e e e e e App-27
zero-crossing filter ......... ..App-28
zero-level compensation............cccceeiiiienciiicee 10-1
ZEIO SUPPIESSION ..eeeieeiiiiiiieeeeeeeiiteeeaeeeeetaeeeeeeeeesanreeeeeeeas 12-6
ZOOM ettt 2-28, 6-13

IM WT3001E-01EN

Index-5




	List of Manuals
	Checking the Contents of the Package
	Safety Precautions
	Sales in Each Country or Region
	Conventions Used in This Manual
	Flow of Operation
	Contents
	Chapter 1  Names and Functions of Parts
	1.1	Front Panel, Rear Panel, and Top Panel
	1.2	Setup Menu Display Key and Execution Key
	1.3	Display Screen

	Chapter 2  Functional Description
	2.1	System Configuration and Block Diagram
	2.2	Measurement Modes and Measurement Functions
	2.3	Measurement Conditions
	2.4	Power Measurement
	2.5	Computation
	2.6	Integration
	2.7	Waveform Display
	2.8	Trend, Bar Graph, and Vector Displays
	2.9	Waveform Computation and FFT
	2.10	Voltage Fluctuation and Flicker and Cycle-by-Cycle Measurements
	2.11	Saving and Loading Data and Other Functions

	Chapter 3	Before Starting Measurements
	3.1	Handling Precautions
	3.2	Installing the Instrument
	3.3	Connecting the Power Supply
	3.4	Turning ON/OFF the Power Switch
	3.5	Wiring Precautions
	3.6	Assembling the Adapter to Be Connected to the Voltage Input Terminal
	3.7	Wiring for Making Accurate Measurements
	3.8	Guide for Selecting the Method Used to Measure the Power
	3.9	Wiring the Circuit under Measurement for Direct Input
	3.10	Wiring the Circuit under Measurement When Using the Current Sensor
	3.11	Wiring the Circuit under Measurement When Using the VT/CT
	3.12	Setting the Date/Time
	3.13	Initializing the Settings
	3.14	Entering Values and Character Strings
	3.15	Entering Character Strings on the USB Keyboard
	3.16	Switching the Measurement Mode and Display
	3.17	Displaying the Setup Parameter List
	3.18	Selecting the Message Language
	3.19	Setting the USB Keyboard Language

	Chapter 4  Measurement Conditions
	4.1	Selecting the Wiring System
	4.2	Selecting Independent Setting of Input Elements
	4.3	Setting the Measurement Range for Direct Input
	4.4	Setting the Measurement Range When Using the External Current Sensor
	4.5	Setting the Scaling Function When Using VT/CT
	4.6	Selecting the Crest Factor
	4.7	Setting the Measurement Period
	4.8	Selecting the Input Filter
	4.9	Selecting the Averaging Function
	4.10	Selecting the Data Update Interval
	4.11	Hold and Single Measurement

	Chapter 5  Power Measurement
	5.1	Displaying Numeric Data and Changing the Displayed Items
	5.2	Selecting the Voltage/Current Mode (RMS, MEAN, DC, or RMEAN)
	5.3	Selecting the Frequency Measurement Source
	5.4	Setting the User-Defined Function
	5.5	Setting MAX hold
	5.6	Measuring the Average Active Power
	5.7	Setting the Equation for Efficiency
	5.8	Setting the Wiring, Efficiency, and Two-Wattmeter Method Compensations
	5.9	Setting the Equations for Apparent Power, Reactive Power, and Corrected Power
	5.10	Selecting the Display Format of the Phase Difference
	5.11	Integration
	5.12	Setting the Manual Integration
	5.13	Setting the Normal Integration and Repetitive Integration
	5.14	Setting the Real-Time Integration and Real-Time Repetitive Integration
	5.15	Turning ON/OFF the Integration Auto Calibration

	Chapter 6  Waveform Display
	6.1	Waveform Display
	6.2	Selecting the Waveform to Be Displayed
	6.3	Setting the Time Axis
	6.4	Setting the Trigger
	6.5	Zooming Vertically and Moving the Vertical Position
	6.6	Waveform Display on Divided Windows
	6.7	Selecting the Display Interpolation and Graticule
	6.8	Turning ON/OFF the Scale Value and Waveform Label
	6.9	 Cursor Measurement

	Chapter 7  Trend Display
	7.1	Trend Display
	7.2	Selecting the Trend Data to Be Displayed
	7.3	Selecting the Trend Display Target
	7.4	Setting the Time Axis
	7.5	Setting the Scale
	7.6	Displaying Trends on Divided Windows
	7.7	Selecting the Display Interpolation and Graticule and Turning ON/OFF the Scale Value and Waveform Label
	7.8	Restarting the Trend
	7.9	Cursor Measurement

	Chapter 8  Storing and Recalling Data and Saving the Stored Data
	8.1	Setting the Store Mode
	8.2	Setting the Numeric Data and Waveform Display Data to Be Stored
	8.3	Setting the Store Count, Store Interval, Store Reservation Time, and Alert Indication of Internal Memory Initialization
	8.4	Storing Data
	8.5	Saving the Stored Data
	8.6	Recalling the Stored Data

	Chapter 9  Saving and Loading Data
	9.1	PC Card and USB Memory
	9.2	Formatting the Storage Media
	9.3	Saving Setup Parameters, Waveform Display Data, Numeric Data, Waveform Sampling Data
	9.4	Saving the Screen Image Data
	9.5	Loading Setup Parameters
	9.6	Specifying the File to Be Displayed, Displaying File Properties, and Selecting File Attributes
	9.7	Deleting Files
	9.8	Copying Files
	9.9	Renaming Files or Directories and Creating Directories

	Chapter 10  Other Functions
	10.1	Zero-Level Compensation
	10.2	NULL Function
	10.3	Selecting the Sampling Frequency
	10.4	Selecting the Display Font
	10.5	Selecting the Screen Brightness
	10.6	Setting the Display Color
	10.7	Setting the Key Lock and Shift Lock Function
	10.8	Help Function
	10.9	Master/Slave Synchronization Measurement
	10.10	WT3000 Emulation Function

	Chapter 11  Troubleshooting, Maintenance, and Inspection
	11.1	Troubleshooting
	11.2	Error Messages and Corrective Actions
	11.3	Self-Test
	11.4	Checking the System Condition
	11.5	Replacing the Power Fuse
	11.6	Recommended Replacement Parts

	Chapter 12  Specifications
	12.1	Input Section
	12.2	Display
	12.3	Measurement Functions (Measurement Items) Related to Normal Measurement
	12.4	Accuracy
	12.5	Functions
	12.6	Input/Output of the Master/Slave Synchronization Signal
	12.8	Storage
	12.10	GP-IB Interface
	12.12	General Specifications
	12.13	External Dimensions

	Appendix
	Appendix 1	Symbols and Determination of Measurement Functions
	Appendix 2	List of Initial Settings and Display Order of Numeric Data
	Appendix 3	ASCII Header File Format
	Appendix 4	Power Basics (Power, Harmonics, and RLC of AC Circuits)
	Appendix 5	For Making Accurate Measurements
	Appendix 6	Setting the Measurement Period
	Appendix 7	Data Update Interval and Computing Equation
	Appendix 8	Compensation Function
	Appendix 9	Key Assignments of the USB Keyboard
	Appendix 10	Measurement Modes and Functional Limitations
	Appendix 11	Measurement Functions That Can Be Measured in Each Measurement Mode
	Appendix 12	Operands of User-Defined Functions That Can Be Used in Each Measurement Mode
	Appendix 13	Parameters in the Operands of User-Defined Functions

	Index


User’s

Notice of Alterations

Manual WT3001E/WT3002E/WT3003E/WT3004E

Precision Power Analyzer

User’s Manual

. _________________________________________________________________________________________________|
Please make the following alterations to the User’s Manual IM WT3001E-01EN.

M Page iii MODEL and SUFFIX Codes
Add or change the underlined sections.

Model/ltem Suffix Code Description

Powercord™ L

-R AS standard power cord, maximum rated voltage: 250 V

-T Taiwanese standard power cord, maximum rated voltage: 125 V
-B Indian standard power cord, maximum rated voltage: 250 V

-U IEC Plug Type B power cord, maximum rated voltage: 250 V

Y No power cord included.2

/C122  USB port (PC)

/C2%2 RS-232 communications

*1 Make Sure ........cccccvveeee....

*

2 Prepare a power cord that complies with the standard specified by the count

or region that the instrument will be used in

2 Prepare a power cord that complies with the standard specified by the country or region that the instrument will be used in.

*3 Select either one.

M Page v Standard Accessories

Add the following dotted line section and underlined text section.

Item Model/Part No. Quantity Note
Power cord*’ One of the following power cords is included according to the suffix code on the previous page.
A1024WD 1 AS standard power cord
A1100WD 1 Taiwanese standard power cord
A1101WD 1 Indian standard power cord
A1102WD 1 IEC Plug Type B power cord

Power cord (One of the following power cords is included according to the suffix code)
/\

A1006WD A1009WD A1064WD

A1100WD A1101WD A1102WD
(-T) (-B) (V)

b b

A1054WD A1024WD

*1 Make sure that the attached power cord meets the designated standards of the country and area that you are using

it in. If the suffix code is -Y, a power cord is not included.

YOKOGAWA ¢
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H Page ix Failure to comply with the precautions below could lead to injury or death or

damage to the instrument.
Change the underlined sections.

Use the Correct Power Supply

Make sure that the power supply voltage matches the instrument’s rated supply
voltage and that it does not exceed the maximum voltage range of the power cord
fo use.

Use the Correct Power Cord and Plug

To prevent the possibility of electric shock or fire, be sure to use the power cord
for the instrument. The main power plug must be plugged into an outlet with a
protective earth terminal. Do not invalidate this protection by using an extension
cord without protective earth grounding. Further, do not use this power cord with
other instruments.

Connect the Protective Ground Terminal

Make sure to connect the protective earth to prevent electric shock before turning
on the power. The power cord that you can use for the instrument is a three-prong
cord. Connect the power cord to a properly grounded three-prong outlet.

H Page xi Failure to comply with the precautions below could lead to injury or death or

damage to the instrument.
Change the underlined sections.

French

AVERTISSEMENT

Vérifier I'alimentation

Assurez-vous que la tension d’alimentation correspond a la tension d’alimentation
nominale de I'appareil et qu'elle ne dépasse pas la plage de tension maximale du
cordon d’alimentation a utiliser.

Utiliser le cordon d’alimentation et la fiche adaptés

Pour éviter tout risque de choc électrique, utiliser exclusivement le cordon
d’alimentation prévu pour cet instrument. La fiche doit étre branchée sur une prise
secteur raccordée a la terre. En cas d’utilisation d’'une rallonge, celle-ci doit étre
impérativement reliée a la terre. Par ailleurs, ne pas utiliser ce cordon d’alimentation

avec d’autres instruments.

Brancher la prise de terre

Avant de mettre I'instrument sous tension, penser a brancher la prise de terre
pour éviter tout choc électrique. Le cordon d’alimentation que vous utilisez pour
linstrument est un cordon a trois broches. Brancher le cordon d’alimentation sur
une prise de courant a trois plots et mise a la terre.

IM WT3001E-01EN-022 2/7
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H Page xiv Sales in Each Country or Region

Add the following.

FRESERE

This section is valid only in Taiwan.
RATE GBI E AT & EAERIAUE AV EIRLR A1100WD (IRAIE S BER - 552 MW
ML T A

https://tmi.yokogawa.com/support/service-warranty-quality/product-compliance/

H Page 3-1 Safety Precautions

Change the underlined sections.

Do Not Damage the Power Cord

Nothing should be placed on top of the power cord. The power cord should also be
kept away from any heat sources. When unplugging the power cord from the outlet,
never pull by the cord itself. Always hold and pull by the plug. If the power cord is
damaged or if you are using the instrument in a location where the power supply

ecifications are different, purchase a power cord that matches the specifications of

the region that the instrument will be used in.

M Page 3-6 Before Connecting the Power Supply
Change the underlined sections.

A\

A\

Make sure that the power supply voltage matches the instrument’s rated supply
voltage and that it does not exceed the maximum voltage range of the power
cord to use.

Connectthe .......occvveiiiii e

To prevent electric shock or fire, use the power cord for the instrument.

MaKe SUIE ...

DO NOtUSE ..ot

If there is no AC outlet that is compatible with the power cord that you will be
using and you cannot ground the instrument, do not use the instrument.

French

AVERTISSEMENT

Assurez-vous que la tension d’alimentation correspond a la tension d’alimentation
nominale de I'appareil et qu’elle ne dépasse pas la plage de tension maximale
du cordon d’alimentation a utiliser.

Brancherle ...,

Pour éviter tout risque de choc électrique, utiliser exclusivement le cordon
d’alimentation prévu pour cet instrument.

Relier Finstrument ...

Toujours UtilISEr UNe .........cceviiiiiiiiiiciie e

Si une sortie CA conforme au cable d’alimentation fourni n’est pas disponible et

que vous ne pouvez pas relier 'instrument a la terre, ne I'utilisez pas.

IM WT3001E-01EN-022 3/7
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H Page 3-7 Connecting the Power Cord

Change the underlined sections.

1. Checkthat .......oooveviiiiee e,
2. Connect the power cord plug to the power inlet on the rear panel.
3. [070] 41011 0 1 [T

* The instrument can use a 100-V or a 200-V system for the power supply. The maximum rated
voltage differs according to the type of power cord. Check that the voltage supplied to the

instrument is less than or equal to the maximum rated voltage of the power cord that you will

be using before use.

3-prong outlet

Power cord

H Page 3-10 3.5 Wiring Precautions
Change the underlined sections.

A\ |EESHRE

» Ground the instrument before connecting measurement cables. The power cord

to use is a three-prong type power cord. Insert the power cord into a grounded
threeprong outlet.

M Page 3-11 3.5 Wiring Precautions
Change the underlined sections.

+ To make the protective features effective, before applying the voltage or current
from the circuit under measurement, check that:
» The power cord for the instrument is being used to connect to the power

supply, and the instrument is grounded.
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H Page 3-12 3.5 Wiring Precautions

Change the underlined sections.

French

A AVERTISSEMENT

* Relier I'instrument a la terre avant de brancher les cables de mesure. Le cordon
d’alimentation a utiliser est un cordon d’alimentation a trois broches. Brancher le
cordon d’alimentation sur une prise de courant a trois plots mise a la terre.

H Page 3-13 3.5 Wiring Precautions
Change the underlined sections.

» Pour garantir la sécurité, avant d’appliquer la tension ou le courant depuis le
circuit a mesurer, vérifier ce qui suit :
» Le cordon d’alimentation de I'instrument est utilisé pour la connexion a
l'alimentation, et l'instrument est bien relié a la terre.
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The following functions were updated in firmware version 6.31 and later.

M Page 2-19 “2.5 Computation”

Corrected Power «...»

IEC76-1(1976), IEEE C57.12.90-2010 IEC76-1(2011)

M Page 5-26 “5.9 Setting the Equations for Apparent Power, Reactive Power, and

Corrected Power”

» Setting the Equation for Corrected Power

» Selecting the Applicable Standard
3

4. Press SET to select either “IEC76-1(1976), IEEE C57.12.90-2010" or “IEC76-1(2011).”

¢ Setting the Coefficient

(When the applicable standard of the equation is “IEC76-1(1976), IEEE C57.12.90-2010")

Measure

User Defined
Function

M S.0 Formula

Pc Formula,

Type 1
Pc Formula, Pc Formula,
Pc Formula
Pc Formula Pc Formula
IEC76-1(1976), IEEE C57.12.90-2010] [TEC76-1(1976), IEEE C57.12.90-201
1EC76-1(2011) Fr 1EC76-1(2011)
Auto [y
P1= 0.5000 p1= L] 0.5000
p2= 0.5000, p2= 0.5000,
U Phase

Pc Formula

[TEC76-1C1976), IEEE C57.12.90-201
1EC76-1(2011)

i

P1= 0.5000,

Ty
p2= | 0.5000 |

180 Lead/Lag

Sync Measure

aster Slave

H Page 5-27 “Explanation”
e Setting the Equation for Corrected Power
¢ Selecting the Applicable Standard

- IEC76-1(1976), IEEE C57.12.90-2010
. IEC76-1(2011)
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Ml Page 12-3 “12.3 Measurement Functions (Measurement Items) Related to Normal
Measurement”

Measurement Functions Determined for Each Input Element

Item Symbol and Meaning

Corrected Power (W) Pc
(Applicable standard IEC76-1(1976), IEEE C57.12.90-2010, IEC76-1(2011))

M Page 124
Measurement Functions (£ Functions) Determined for Each Wiring Unit (£A and ZB)
ltem Symbol and Meaning
Corrected Power (W) Pcz

(Applicable standard IEC76-1(1976), IEEE C57.12.90-2010, IEC76-1(2011))

M Page 12-11 “12.5 Functions”

Computation

Item Specifications

Corrected Power Correction of active power as defined by the applicable standard IEC76-1(1976), IEEE C57.12.90-
2010, and IEC76-1(2011).

H Page App-1 “Appendix 1 Symbols and Determination of Measurement Functions”

Measurement Functions during Normal Measurement

IEC76-1(1976), IEEE C57.12.90-2010 IEC76-1(2011)

Corrected Power Pc [W]

M Page App-5 “Appendix 2 List of Initial Settings and Display Order of Numeric Data”

Initial Settings (Factory Default, Example for a Model with Four Input Elements Installed)

Item Setting

P1 and P2 of IEC76-1 (2011) P1=0.5000, P2 = 0.5000
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