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Thank you for purchasing the WT500 Power Analyzer. The WT500 is an instrument
capable of measuring parameters such as voltage, current, and power with high
precision.
This user’s manual explains the features, operating procedures, and handling
precautions of the WT500. To ensure correct use, please read this manual thoroughly
before beginning operation. Keep this manual in a safe place for quick reference in the
event that a question arises.

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

Manual Title Manual No. Description
WT500 Power Analyzer IM760201-01E This manual. Explains all WT500 features,
User’s Manual except for the communication features, and
the operating procedures that relate to them.
WT500 Power Analyzer IM760201-17E Explains the features related to using
Communication Interface communication commands to control the
User’s Manual (CD) WT500.
WT500 Power Analyzer IM760201-51E Included with models with the /P14 option.
Pulse Output Function (/P14 Explains the features of the Pulse Output
Optional) User’s Manual Function option and how to use them.
WT500 Power Analyzer IM760201-52E Included with models with the /P17 option.
Pulse Output Function (/P17 Explains the features of the Pulse Output
Optional) User’s Manual Function option and how to use them.
WT500 Power Analyzer IM760201-92 Document for China

The “E” in the manual number is the language code.

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

Document No. Description
PIM 113-01Z22 List of worldwide contacts

Notes
» The contents of this manual are subject to change without prior notice as a result

of continuing improvements to the instrument’s performance and functionality. The
appearance of the figures given in this manual may differ from the appearance of your
actual display.

» 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 documents concerning it have been
developed/created by YOKOGAWA based on the BSD Networking Software, Release
1 that has been licensed from the Regents of the University of California.

Trademark
* Microsoft, Internet Explorer, MS-DOS, Windows, Windows NT, Windows XP,

and Windows Vista are either registered trademarks or trademarks of Microsoft
Corporation in the United States and/or other countries.

+ Adobe and Acrobat are registered trademarks or trademarks of Adobe Systems Incorporated.

* In this manual, the ® and TM symbols do not accompany their respective registered
trademark or trademark names.

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

11th Edition: September 2019 (YMI)

All Rights Reserved, Copyright © 2008 Yokogawa Electric Corporation
All Rights Reserved, Copyright © 2012 Yokogawa Test & Measurement Corporation
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Revisions
* 1st Edition: June 2008

* 2nd Edition: January 2009

» 3rd Edition: July 2012

» 4th Edition: September 2013
+ 5th Edition: February 2014

+ 6th Edition: September 2014
+ 7th Edition: December 2015
 8th Edition: October 2017

» 9th Edition: December 2017

+ 10th Edition: July 2018

* 11th Edition: September 2019
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Checking the Package Contents

After receiving the product and opening the package, check the items described below.
If the wrong items have been delivered, if items are missing, or if there is a problem with
the appearance of the items, contact your nearest YOKOGAWA dealer.

WT500

Check that the model name and suffix code given on the name plate on the side panel
are the same as those on your order.

o) MODEL
SUFFIX
o NO.
- /A Read IM 76020101
;¥ T a0 . ement Gorporaton
O
[ YOKOGAWA 4
MODEL and SUFFIX Codes
Model/ltem Suffix Code Description
760201 Number of installed input elements: 1
760202 Number of installed input elements: 2
760203 Number of installed input elements: 3
Power cord" -D UL/CSA standard power cord, maximum rated voltage: 125 V
-F VDE standard power cord, maximum rated voltage: 250 V
-H GB standard power cord, maximum rated voltage: 250 V
-N Brazilian standard power cord, maximum rated voltage: 250 V
-Q BS standard power cord, maximum rated voltage: 250 V
-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 code included.
Options /C1 GP-IB interface
IC7 Ethernet interface
JEX1 External sensor input (only selectable with the 760201)
JEX2 External sensor input (only selectable with the 760202)
/EX3 External sensor input (only selectable with the 760203)
/1G5 Harmonic measurement
/DT Delta computation
IFQ Frequency measurement add-on (enables simultaneous
measurement of all input elements)
N1 VGA output
/US EC Package
/DT US Package
/P14 Pulse Output for 760203
P17 Pulse Output for 760202

1 Make sure that the attached power cord meets the designated standards of the country and

area that you are using it in.

2 Prepare a power cord that complies with the standard specified by the country or region that
the instrument will be used in.

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

Suffix Code Example
On a model with three input elements installed that comes with the GP-IB interface, external
input sensor, and harmonic measurement options and a UL, CSA standard power cord, the
suffix code is 760203-D/C1/EX3/G5.

IM 760201-01E
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Checking the Package Contents

NO. (Instrument number)
When contacting the dealer from which you purchased the instrument, please give them
the instrument number.

Standard Accessories
The WT500 is shipped with the following accessories. Make sure that all accessories are

present and undamaged.

Power cord’
(One of the following power cords}i\s included according to the suffix code)

4 A
UL/CSA Standard VDE Standard GB Standard Brazilian Standard BS Standard
A1064WD

A1054WD

Taiwanese Standard Indian Standard IEC plug Type B

A1100WD A1101WD A1102WD
T B U
Current input Safety terminal Rubber feet Manuals?
protective cover adapter set2 A9088ZM * Printed manuals * Manual CD
B9319BX 758931

T e

Standard accessories are not covered by warranty.

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.

2 Same number of sets as the number of installed input elements

760201: One set with one hexagonal socket wrench
760202: Two sets with one hexagonal socket wrench
760203: Three sets with 1 hexagonal socket wrench
For instructions on how to assemble the 758931, see section 3.6.

3 Manuals
Item Model/Part No. Quantity Note
Printed manuals IM760201-01E 1 This manual
IM760201-51E 1 Pulse Output Function (/P14 Optional) User’s Manual
Included with models with the /P14 option.
IM760201-52E 1 Pulse Output Function (/P17 Optional) User’s Manual
Included with models with the /P17 option.
IM760201-92 1 Document for China
PIM 113-0122 1 List of worldwide contacts
Manual CD B931927 1 Communication Interface User’'s Manual IM760201-17E
iv IM 760201-01E
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Checking the Package Contents

How to Use the CD

To view the PDF data, you need Adobe Acrobat Reader or a software application that
can open PDF data.

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.

IM 760201-01E
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Checking the Package Contents

Optional Accessories (Sold separately)
The following optional accessories 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.
For information about ordering accessories, contact your nearest YOKOGAWA dealer.

Item Model/Part Quantity Note
No. Sold
Measurement lead 758917 1 Two leads in one set. Used with the
separately sold 758922 or 758929 adapter.
Cable length: 0.75 m. Rated voltage: 1000 V.
Safety terminal adapter set 758923 1 Two pieces in one set. Rated voltage 600 V.
758931 1 Two pieces in one set. Rated voltage
1000V.
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: 1000V.
Fork terminal adapter set 758921 1 Two pieces in one set. For the 758917
measurement lead.
Rated voltage: 1000 V. Rated current: 25 A.
BNC cable 366924 1 42V or less. Total length: 1 m.
366925 1 42V or less. Total length: 2 m.
External sensor cable B9284LK 1 For connecting the current sensor input
connector of the WT500.
Cable length: 0.5 m.
Conversion adapter 758924 1 BNC-4 mm socket adapter. Rated voltage:

500 V.

Accessories (sold separately) are not covered by warranty.

Measurement lead Safety terminal
adapter set
758923

S

Alligator clip Fork terminal
adapter set adapter set
758921

75892%

Conversion adapter
758924

&P

Safety terminal Alligator clip
adapter set adapter set
758931 758922

T2 2

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

7 QO
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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. YOKOGAWA assumes no liability
for the customer’s failure to comply with these requirements.
This manual is part of the product and contains important information. Store this manual
in a safe place close to the instrument so that you can refer to it immediately. Keep this
manual until you dispose of the instrument.

The following symbols are used on this instrument.

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.

Electric shock, danger
Alternating current
Both direct and alternating current

YN
N
~

| ON (power)
O OFF (power)
o
L1
4

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

Choc électrique, danger
Courant alternatif
Courant direct et alternatif

/N
N
~

| Marche (alimentation)
O Arrét (alimentation)
i
Il
L

Marche

Arrét

Borne de terre ou borne de terre fonctionnelle (ne pas utiliser cette borne comme
prise de terre)
IM 760201-01E vii
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Safety Precautions

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

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

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.

Use the Correct Power Cord and Plug

To prevent 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 to use 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.

viii IM 760201-01E
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Safety Precautions

Measurement Category
The measurement category of the instrument is 1l. 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.)

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.

IM 760201-01E ix
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Safety Precautions

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 classified as Class A (for use in industrial environments). 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 I'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 l'instrument si son intégrité physique semble étre compromise.

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 a utiliser est un cordon
d’alimentation a trois broches. Brancher le cordon d’alimentation sur une prise de
courant a trois plots et mise a la terre.

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 l'instrument.

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

X IM 760201-01E
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Safety Precautions

Ne pas utiliser dans un environnement explosif
Ne pas utiliser '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 I'instrument. Certains composants a l'intérieur de l'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 l'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 I'utiliser pour réaliser
des mesures de catégorie Il ou IV.

Installer et utiliser I'instrument aux emplacements appropriés

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

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

Brancher les céables 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. Siles 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 '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 I'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.

* Les cables ont été correctement branchés sur le secteur et sur '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.

* |l 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.

IM 760201-01E Xi
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Safety Precautions

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

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

« Il n’y a aucun probléme 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.)

Aprés 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 I'appareil mesuré, méme apres sa mise
hors tension. La puissance résiduelle peut entrainer un choc électrique, par
conséquent, aprés 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 classé dans classe A (pour utilisation dans des environnements
industriels). L'utilisation de ce produit dans un zone résidentielle peut entrainer une
interférence radio que l'utilisateur sera tenu de rectifier.

xii IM 760201-01E
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Regulations and 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 products in the EU, contact your local Yokogawa Europe B.V.
office. Do not dispose in domestic household waste.

EU Battery Directive

EU Battery Directive
E (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.

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.

BANEEEHE
This section is valid only in Taiwan.

REAE EBPTIE A S HARIRUEAVEEIR 4R ALLIOOWD IR E & R(EE » #
E AN
https://tmi.yokogawa.com/support/service-warranty-quality/product-compliance/

Disposal
When disposing of YOKOGWA products, follow the laws and ordinances of the

country or region where the product will be disposed of.

IM 760201-01E Xiii
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Symbols and Notation Used in This Manual

Notes and Cautions
The notes and cautions in this manual are categorized using the following symbols.

A

CAUTION

French

Improper handling or use can lead to injury to the user or damage
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 fatal injury to the user, and precautions that can be taken to

prevent such occurrences.

Calls attention to actions or conditions that could cause light
injury to the user, or damage to the instrument or user’s data, and
precautions that can be taken to prevent such occurrences.

\" 303515\ IS\ il Attire I'attention sur des gestes ou des conditions

ATTENTION

susceptibles de provoquer des blessures graves (voire
mortelles), et sur les précautions de sécurité pouvant
prévenir de tels accidents.

Attire I'attention sur des gestes ou des conditions
susceptibles de provoquer des blessures légéres ou

d’endommager I'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 proper operation of
the instrument.

Symbols Used in Procedural Explanations
The procedural explanations in chapters 3 to 13 use the following symbols, characters,
and words to identify their contents.

M1 [I[(-:M Follow the order of the step numbers when carrying out procedures.
Procedural explanations assume that the procedures are being

performed for the first time. You may not need to perform every step
in a procedure when you are altering settings that have already been
made before.

Limitations and settings related to the procedure are explained here.
The feature itself is not usually explained here. For information about
the features themselves, see chapter 2.

Xiv
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Symbols and Notation Used in This Manual

Characters and Terminology Used in Procedural Explanations

Panel Keys and Soft Keys
Bold characters in procedural explanations are used to indicate panel keys that are used in the
procedure and menu items that appear on the screen.

SHIFT+Panel Key

When SHIFT+panel key appears in a procedural explanation, it means to press the shift key so
that it lights, and then to press the indicated panel key. The setup menu marked in purple below
the panel key that you pressed appears on the screen.

Prefixes k and K

Prefixes k and K used before units are distinguished as follows:
k Denotes 1000. Example: 12 kg, 100 kHz
K Denotes 1024. Example: 459 KB (file size)

IM 760201-01E XV
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I Workflow

The figure below is provided to familiarize the first-time user with the workflow of WT500
operation. For a description of an 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. Be
sure to observe the precautions.

Prepare for Measurement

Install tie instrument -9 Section 3.2
Connect the power supply and - Sections 3.3 and 3.4

turn the power switch on
¥ )
Select the measurement method --»Section 3.8

Wire the circuit that you will measure =% Sections 3.9 to 3.11

Read the precautions in sections 3.5 and 3.7 thoroughly before connecting
the wires. Also, if necessary, assemble the input terminal adapter that
connects to the voltage input terminal (see section 3.6) before connecting
the wires.

 Set the measurement conditions = Chapter 4

Display Measured/Calculated Results

Measured power values % Sections 5.1 to 5.5 and
5.13 to 5.16
Integrated values - Sections 5.6 to 5.12
Delta computation (optional) - Section 5.17
Harmonic measurements (optional), -9 Chapter 6
bar graphs, vectors
Voltage/current waveforms - Chapter 7
Trends > Chapter 8
\ P Y,
~ ~
Acquire Data RGB video signal (VGA)
output (optional) < Section 12.1
Store data to internal memory  --»Chapter 9
Send data through USB or the
Save data to USB memory +-»Chapter 10 optional GP-IB or Ethernet interface.
Send data through the optional - Chapter 11 == Communication Interface
. User’s Manual
Ethernet interface ) IM760201-17E (CD)
—
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Startup Guide

This guide presents an example of how to measure the efficiency of
an inverter and explains the setup procedure that you must follow and
the displays that appear throughout the entire process, from the wiring
of circuits to measurement and computation. For detailed explanations
of the various settings, see their corresponding references, which are
indicated throughout the document.
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Circuit Wiring

<<For details, see section 3.5.>>

To avoid electric shock and damage to the instrument, follow the precautions below.

¢ 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 three-prong outlet.

e 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.

¢ 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.

Section 3.3 lists other important precautions that should be followed when
wiring. Read the precautions in section 3.3 thoroughly before you begin
wiring.

. _________________________________________________________________________________________________________________|
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Circuit Wiring

French

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.
e 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.
¢ 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 Nem). 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 fourni avec I'instrument est utilisé pour la
connexion a I'alimentation et la mise a la terre de I'instrument.

¢ L’'instrument est sous tension.

* Le cache de protection d’entrée de courant fourni avec I'instrument est
fixé.
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La section 3.3 énumeére les autres précautions importantes a suivre en ce
qui concerne le cablage. Lisez avec attention les précautions indiquées a la

section 3.3 avant de commencer la cablage.
. _________________________________________________________________________________________________________________|
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Circuit Wiring

This section presents an example of how to wire circuits for measuring the efficiency
of an inverter with the WT500 Power Analyzer (three-phase, four-wire model 760203).
To measure the efficiency of an inverter with the WT500 (three-phase, four-wire model
760203) when the inverter has a single-phase, two-wire primary circuit and a three-
phase, three-wire secondary circuit, connect the single-phase, two-wire circuit to input
element 1, and connect the three-phase, three-wire circuit to input elements 2 and 3.

Primary side Secondary side
(Input) (Output)
Wiring: Single-phase, two-wire Wiring: Three-phase, three-wire
P2 Load
Invert
P1 nverter P3 (Motor)

P1: Active power measured by input element 1 of the WT500
P2: Active power measured by input element 2 of the WT500
P3: Active power measured by input element 3 of the WT500

Power consumed by the load (= P2 + P3)
Power supplied by the source (= P1)

Efficiency = x 100(%)

Preparing the WT500
<<For details, see section 3.2.>>

1. Prepare the WT500 (three-phase, four-wire model 760203).
Also, prepare a motor and the inverter that you will be measuring.

WT500

Voltage input terminal

Inverter Motor
Current input terminal

Input element 1
Input element 2
Input element 3

Connecting the WT500 to a Power Source
<<For details, see section 3.3.>>

2. Make sure that the WT500 (three-phase, four-wire model 760203) power
switch is off.

3. Connect the power cord to the power inlet on the rear panel.

4. Connect the other end of the power cord to a power outlet.

3-pin outlet

A
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Circuit Wiring

<<For details, see section 3.9.>>

5. Wire together the voltage and current input terminals of input element 1
on the rear of the WT500 (three-phase, four-wire model 760203) and the

inverter’s primary circuit to make a current and a voltage measurement

circuit.

Wiring diagrams
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SOURCE LOAD
(@) u
O SOURCE ) LOAD
0 ey
@ o/

Input terminal
(ELEMENT 1)

Example of current measurement circuit wiring

To the power source

Example of voltage measurement circuit wiring

VOLTAGE terminal

* terminal
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Circuit Wiring

Wiring the Circuits for Measuring the Inverter’s Three-Phase, Three-Wire
Secondary Circuit

<<For details, see section 3.9.>>
6. Wire together the voltage and current terminals of input elements 2 and

3 on the rear of the WT500 (three-phase, four-wire model 760203), the

inverter’s secondary circuit, and the motor to make a voltage and current
measurement circuit.

Wiring Diagram

r SOURCE LOAD
SOURCE lo)yE
S (Inverter: IR \Z U
T . ; secondary U2 Load
circuit) t (Motor)

Input terminal Input terminal  U: VOLTAGE terminal
(ELEMENT 2) (ELEMENT 3) I: CURRENT terminal

Wiring Example of a Current Measurement Circuit

Wiring Example of a Voltage Measurement Circuit

source

IM 760201-01E
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Circuit Wiring

7. Attach the current input protection cover (screw tightening torque: 0.6 Nem).
Before you attach the current input protection cover, make sure that the input terminal
screws are tightened firmly.

Current input protection co
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source

Turnin n the WT Power Switch

<<For details, see section 3.4.>>
8. Press the power switch in the lower left of the front panel.
The test program starts when you turn the power switch on. You can begin making
measurements after the WT500 displays the opening message. To reduce fluctuations in
measured values that are based on the amount of time that has passed since the WT500
power switch has been turned on, give the WT500 approximately 30 minutes to warm up
before you begin measuring.

Turnin n the Power of th ircuit under M remen

Before you turn on the power of the circuit under measurement, confirm that:
* The WT500 is connected to a power source.

e The input terminal screws are tightened firmly.

= The current input protection cover is attached.

* The WT500 power switch is on, and the WT500 is ready to measure.

9. Turn on the power of the circuit under measurement.

10.Use the inverter to turn the motor.

IM 760201-01E S-7
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Display Switching

<<For details, see section 5.2.>>

When you use the WT500 for the first time, only four measured items (measurement
functions) appear on the screen as numeric data. This section explains how to switch to
the All Items display after turning on the power of the circuit under measurement. In the
All ltems display, you can display the efficiencies and all of the measured values (voltage,
current, and active power) of both the primary and secondary inverter circuits. In the All
Items display, a table of numeric data is displayed with measurement functions listed
vertically and elements and wiring units (Z) listed horizontally.

§witching to the All Items Disglax

In the figure below, all of the menus that are necessary for this operation are open. The
numbers in the figure indicate the order of the steps in this operation.

r N
Normal mode Uover:= = m  gScaling:= LineFilti® NULL:= YOROGHWE ¥
Tover:m m m  Average'm FregFilt:®
Numerid Form
PAGE
Elementi___ Element?_ Element3__ = (3v3a) [a] 4 Ttems
voltage 100v 100v 100v 1
Current 500ma 500ma 500ma $ Itbms
urms Iy 1 102.70 102.70 102.70 0270
Irms [a 1 375 40m 375.39m 375.34m 375.36m
P 1 24.964 24.967 24.963 49.931 16 [fems |
s Ival 38.553 38.595 38.549 66.774 G
qa  Ivarl 29.379 29.379 29.374 58.758 RANGE
P 0.6475 0.6476 0.6476 0.7478
¢ I° 1 G49.64 G49.64 G49.64 G41.60 ELEMENT | VOLTAGE | CURRENT
o Mz 1 50.024 50.024 50.024 O
1 IHe ] 50.025 50.025 50.025 @
urms Iv 1 102.70 102.70 102.70 102.70
umn Iy 1 102.69 102.70 102.70 102.69
ude Iv 1 -0.00 0.00 -0.00 0.00 ELEMENT
urmn Iy 1 92.45 92.45 92.46 92.46
vac Iy 1 102.70 102.70 102.70 102.70 ALL
Uspk Iy 1 142.18 142.20 142.18 O wuto O auto
u-pk Iv 1 -142.18 -142.70 -142.20
ciu [ 1 1.384 1.385 1.385 DISPLAY
[vuweric| [ wave | [ orers |
Update 1319(500msec) 2008-07/17 09:03:56 m L 1
‘ AL
| ) INTEGRATOR
. | SETUP | | STaRt! | | HOLD |
POWER INPUTINFO ] RESET SINGLE
MO m|
|l:l| |=|| | FILE | | IMAGE l | STORE l | LOCAL | | MISC | | SHIFT |
MENU STORE SET KEY LOCK NULL

1. Press FORM to display the Numeric Form menu.
2. Use the cursor keys to select All Items.

3. Press SET to confirm the selection.
You can also change the number of displayed items by pressing NUMERIC. Each time you
press NUMERIC, the number of displayed items switches in this order: 4 ltems > 8 ltems >
16 Items > Matrix > All Items > Single List* > Dual List* > 4 Iltems > and so on.
* Only appears on models with the harmonic measurement option

Tips
» For information on how to select which measured items to display, see page S-15.
* The WT500 can display data using more than just numbers. For information about the other
kinds of displays that are available, see page S-17.
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Wiring System Selection

<<For details, see section 4.2.>>

Select wiring systems that match the measuring circuits that you have connected. If you
select input element Z, the average of the voltages and currents of all of the specified
wiring systems and the sum of the powers of each input element (this value does not
have physical meaning when a three-phase, three-wire system is used) are displayed.

» For information about how power sums are computed, see section 16.3.

» For information on how to select input element Z, see pages S-15 to S-17.

Setting the wiring system pattern to |1P2W| |3P3W:Z|

To set the wiring system pattern, press the SETUP key shown in the figure below to
display the Setup Menu, which contains the Wiring menu. In the figure below, all of the
menus that are necessary for this operation are open. The numbers in the figure indicate
the order of the steps in this operation.

3 4 2 2to42to4
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Normal Mode Uover:m m m  Scalling = LineFiltim NULL:= YOKOGA
Iover:m m m  Ayerage:®™ FreqFilt:=

[Settings

Wiring

Element1
P2W

U rms’ i Element2 Element3
Scaling

Element I

Sync Source
ici [ ip2w 1 [ 1P2% 1 [ 1paw 1
Efficienc| -
Irms1 [ pu:= 1 [ apow 1 [ Fitters
71 = .
[ il : 2 T ELEMENT | VOLTAGE | CURRENT
O D
" ®
P1
o ELEMENT @ @

dat2 = [ET] - [Hone] - (one] + (Nane] | m

M 0.6518 .

O AUTO O AuTO

DISPLAY
(vomeric | [ wave | [ orers |

Integ:Reset

Update 661(500msec) 2008-07-09 11:58:99

CURSOR

INTEGRATOR

) START/
|| “sTop

HOLD

P.%WE_RI [~ RESET SINGLE
|=|| |=|| | FILE | IMAGE STORE | LOCAL | | misC | | SHIFT |
MENU STORE SET KEY LOCK NULL
1
1. Press SETUP to display the Setup Menu.

2. Use the up and down cursor keys (@ and @) to select the Wiring menu, and
then press .

3. Use the up and down cursor keys (@ and @) to select Wiring, and then

press .
4. Use the up and down cursor keys (@ and @) to select [1P2W] [3P3W:S], and
then press .
IM 760201-01E S-9
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Measurement Range Selection

<<For details, see section 4.4.>>
After you select the wiring system of each circuit, you need to set the measurement

ranges (the voltage and the current ranges) for each input element. The measurement
ranges that are currently set for each input element appear on the right of the screen.

§electing an Ingut EIementI Voltage RangeI and gurrent Range

You can select input elements, voltage ranges, and current ranges by pressing the
ELEMENT and range setting keys ((&) and (®)) shown in the figure below. The
numbers in the figure indicate the order of the steps in this operation.

The set ranges for each element

s N

Normal Mode Uover = = = Scaling = LineFilii= HNULL'= YOKOGAWA
Iover:= = =  Ayerage:= FregqfFilt:=

B3 + [SET|: change items

ot 0.1026
trmst 0.373 4
3 0.024 .,
M 0.6514

CURSOR

b}

IRII=12

Element1
u1l 1000v
11 404A

= (3P3W)
u2 1000v
12 40A

u3 1000v
13 40a

(voweric | [ wave | [ omees |

INTEGRATOR
. | SETUP | STaRT | | HOLD |
MO ml INPUT INFO RESET SINGLE

|l:l| |=|| | FILE | IMAGE | STORE I | LOCAL | | MISC | | SHIFT |
MENU STORE SET KEY LOCK NULL

1. Press ELEMENT to select the element whose ranges you want to configure.
The indicator that corresponds to the currently selected element number lights.

To set the measurement ranges of all elements, press SHIFT+ELEMENT (ALL).
2. Press the (&) or (¥) key under VOLTAGE. The measured values for the

selected voltage range appear.

If you press SHIFT+(¥), the voltage range is set automatically based on the

measured voltage values, and the AUTO indicator lights.

3. Press the (&) or (¥) key under CURRENT. The measured values for the
selected current range appear.

If you press SHIFT+(A), the current range is set automatically based on the
measured current values, and the AUTO indicator lights.

Tips
*  You can also set the ranges from the Range menu, which is found in the Setup Menu that appears
when you press SETUP. It is convenient to set ranges from the Range menu when you are using an
external current sensor. For instructions on how to set ranges from the Range menu, see section 4.5.
» The measurement ranges that you can set vary depending on the specified crest factor. For
instructions on how to set the crest factor, see section 4.11.

S-10 IM 760201-01E
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Measurement Period Configuration

<<For details, see section 4.7 and appendix 5.>>
To make correct measurements on the WT500, you must set its measurement periods
properly.
The input signal used to define a measurement period is called a synchronization
source. A measurement period is automatically set inside the WT500 when you specify a
synchronization source.
The synchronization source options are U1, I1, U2, U3, I3, Ext Clk (external clock), and
None. The options that you can select vary depending on what elements are installed.
If the synchronization source for input element 1 is set to |1, an integer multiple of the
period of |1 becomes the measurement period. By averaging the sampled data in this
measurement period, the WT500 computes the measured values for input element 1,
such as U1, |1, and P1.
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Select input signals with stable input levels and frequencies (with little distortion) as
synchronization sources. Correct measured values can only be obtained if the period

of the synchronization source signal is detected accurately. For example, if a switching
power supply is being measured and the voltage waveform distortion is smaller than the
current waveform distortion, set the synchronization source to the voltage signal.

Tips
To see whether the frequency of a synchronization source signal is being measured
correctly, follow the procedure in section 5.16, “Selecting What Frequency to Measure,” to
display the frequency of the selected input signal (fU or fl) on the WT500. The most suitable
synchronization source is the input signal whose measurement results are the most accurate
and stable.

Zero crossing refers to the time at which the synchronization source passes through

level zero (the center of the amplitude) on a rising or falling slope. The WT500 sets

the measurement period to the time between the first zero crossing and the last zero
crossing within a single data update period. There are two kinds of zero crossings, rising
and falling. The WT500 selects the zero crossing that results in the longest measurement
period.

Data update rate

A
\/

Measurement period

Synchronization source [

@ Rising zero crossing
O Falling zero crossing

IM 760201-01E S-11
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Measurement Period Configuration

Selecting Synchronization Sources

To select synchronization sources, press the SETUP key shown in the figure below to
display the Setup Menu, which contains the Sync Source menu. In the figure below, all
of the menus that are necessary for this operation are open. The numbers in the figure
indicate the order of the steps in this operation.

3to5 2 2to4 2to4
|
| | ©
RESET CAL
Normal Mode Uover:m m m  Scaling™™ LineFilt:= i
Tover:m m m  fyerage:= FreqFilt:m |_ S

<)
@, @,

ot 102.65

4 Scaling

4 Sync Source

Irms1 RANGE
373 . 70 mé| T ELEMENT | VOLTAGE | CURRENT
Elemen @
13p3u: (€D)

P1
24.970 s ENICIED)
A1l 06509 g lntegﬂ.!esz.at

DISPLAY
[vomeric | [ wave | [ orers |

Update 11(500msec) 200870711 15:31:03 TEM

CURSOR

INTEGRATOR

) SIag HOLD
e

RESET SINGLE

POWER [_"':_-' ]

MO m|
|l:l| |I:l| | FILE | IMAGE STORE
MENU STORE SET

| LOCAL | | MISC | | SHIFT |
KEY LOCK NULL

1. Press SETUP to display the Setup Menu.

2. Use the up and down cursor keys (@ and @) to select the Sync Source
menu, and then press @

3. Use the up and down cursor keysand @) to select the sync source entry
box for Element1, and then press .

4. Use the up and down cursor keys (@ and @) to select the synchronization
source for Element1, and then press @

5. Repeat steps 3 to 4 to select the synchronization sources for Element2 and
Element3.

S-12 IM 760201-01E
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Input Filter Selection

<<For details, see section 4.8.>>
There are two types of input filters: line filters and frequency filters. Because the WT500
synchronizes with input signals when it measures, it is important that the WT500
measure the frequencies of the signals correctly.

Line Filter
When the line filter is on, the voltage, current, and power of inverter waveforms, strain

waveforms, etc., can be measured with their high frequency components eliminated. You
can set the cutoff frequency. The frequency filter is turned on when the cutoff frequency
is set to 500 Hz. This filter affects measured values directly.
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Frequency Filter

The frequency filter enables the stable measurement of low-frequency voltage, current,
and power waveforms that contain high-frequency components (see section 4.7 and
appendix 5 for details). The high frequency components of measured signals are not
removed. This filter does not directly affect measured voltage or current values.

This filter can also be used to increase the accuracy of the detection of zero crossings (see
section 2.2 and appendix 5 for details).

lecting In Filter

To select input filters, press the SETUP key shown in the figure below to display the
Setup Menu, which contains the Filters menu. In the figure below, all of the menus that
are necessary for this operation are open. The numbers in the figure indicate the order of
the steps in this operation.

3and 4 2 2to4 2to 4

Mormal Mode Uover'm = = Gcaling'=™ LineFilt:= |[NULL'= TOROGAWA ¥
Iover:= = =  Ayerage:™ FreqFilt:= Setup Menu

pac||4 Wiring

ot 102.68 o
tmst - 373.37 .,
3 24.970
M 0.6514

RANGE
ELEMENT | VOLTAGE | CURRENT
@D

®

=) D@

ALL O AuTO O AUTO

DISPLAY
[vuweric | [ wave | [ orers |

update 7344(500msec) 2008-07/10 15:10:59
ITEM

CURSOR

POWER <

MO ml
||:|| |I:I| | FILE | mace | | store
MENU STORE SET

RESET SINGLE

| LOCAL | | misc | | SHIFT |
KEY LOCK NULL
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Input Filter Selection

1. Press SETUP to display the Setup Menu.

2. Use the up and down cursor keys ((4] and @) to select the Filters menu, and

press @

3. Use the up and down cursor keys (@ and @) to select the input element
whose line filter you want to set, press @, and select a cutoff frequency.
The WT500 automatically turns on the frequency filter of an element whose
cutoff frequency is set to 500 Hz.

4. Use the up and down cursor keys (@ and @) to select the input element
whose frequency filter you want to turn on, and press .

Tips
You can use the following methods to stabilize the measurements of the WT500.
« Change the measurement time by changing the data update rate (see section 4.9, “Selecting the
Data Update Rate,” for details).
« Use the averaging feature to display the exponential or moving averages of the measured values
(see section 4.10, “Selecting an Averaging Method,” for details).
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Efficiency Equation Configuration

<<For details, see section 5.3.>>
Set the efficiency equation after you have wired circuits, selected the wiring systems,
selected the measurement ranges (the voltage and current ranges), set the measurement
periods, and selected input filters.
In efficiency computation, the value that is displayed as the active power of the inverter's
secondary circuit is divided by the value that is displayed as the active power of the
inverter's primary circuit, and the result is returned as a percentage.

Setting the Efficiency Equati

To configure the efficiency equation, press the SETUP key shown in the figure below to
display the Setup Menu, which contains the Wiring menu. In the figure below, all of the
menus that are necessary for this operation are open. The numbers in the figure indicate
the order of the steps in this operation.

3to5 2 2to4 2to 4
Normal Wode Uover:=m = = Scaling:® LineFilti® NOLLI=
Iover:m m m  Ayverage:m Freqult::-i
Wiring Settjngs $wiring |
4 lement1 1pment2 lement3
U rms Wiring rllE_‘lm T llE 3P3W=E LN
Scaling
Element Independent [OFF [ON |
Sync Source
Efficiency B
I rms1 o 77773777 o Filters RANGE
B dats t
D ok thate Rate ELEMENT | VOLTAGE | CURRENT
CF o1 Averaging @ @
72 = Integration @
7 P2
P1 L* P3 Details...
o 1o\ g | =)@
vet? = i - - AL O AuTO O AUTO
A1
0.6518 DISPLAY
[vomeric| [ wave | [ orers |
Update  661(500msec) 2008-07-11 09:30:39
ITEM

CURSOR

INTEGRATOR

POWER l_’%' ]

MO m|

=]

=]

| FILE |

IMAGE | STORE I
MENU STORE SET

1. Press SETUP to display the Setup Menu.

2. Use the up and down cursor keys (@ and @) to select the Wiring menu, and
then press .

) START/
|| “stop HOLD
wre”

RESET SINGLE

| LOCAL | | MISC | | SHIFT |
KEY LOCK NULL

3. Use the up and down cursor keys (@ and @) to select the parameter entry
box of the numerator of n1 in the efficiency equation, and then press @

4. Use the up and down cursor keys (@ and @) to select PZ as the numerator
of n1, and then press @

5. Repeat steps 3 to 4 to select P1 as the denominator of n1,and press @

This is the end of the setup process that includes wiring circuits, switching the
display, selecting the wiring systems, selecting the measurement ranges, setting the
measurement periods, selecting input filters, and configuring the efficiency equation.

IM 760201-01E

www.valuetronics.com

S-15

)
e
)
+
c
O
)
=
Q
o




Display of Measured Results

<<For details, see section 5.2.>>
The All Items display can contain up to seven pages. The number of pages varies
depending on the installed options. You can scroll through the pages of the display to
show the measured values of various measurement functions.

rolling thr h P

You can switch to the measured values for measurement functions that are on pages 3
and later by scrolling through the pages. However, page 1 is always displayed.

Measured values from the inverter’s primary circuit

Page 2 Measured values from the inverter’s secondary circuit

Pagel Averages of values from the inverter’s
g primary and secondary circuits

f | @ @
RESET CAL
Normal Mode Uover:m = m  Skaling:= LineFilt(® NULL:=  yokooawh 4
Iover:= = =  phkerage:™ FreqFilt|=
Humeric Form

Voltage 100v
urms [v 1 . . . I
Irms [A 1 . . .

& 1 16 It
s -
RANGE
ELEMENT | VOLTAGE | CURRENT
O

user Single List

icichly
el iy » [—]

F2 - % Dual List ELEMENT @ @
s - ua 18

fl Delta e ALL omto | oauo
F5 — AF1rms[Url .

F6 - AF2rms[1t] . Integ:Reset.
oo 4Fmer—1 Tiwe DISPLAY

i [vuweric | [ wave | [ oruers |

Update 1319¢500msec) 201 | ~07-17 09:03:56 TEM

CURSOR
U ) INTEGRATOR

Q Lvarl
A [ 1
¢
b [Hz 1
1 [Hz 1

-c

| SETUP I | STRRII | | HOLD |
POWER [ < — 1 INPUT INFO RESET SINGLE
MO m|
|l:l| |=|| | FILE | | IMAGE | STORE l | LOCAL | | MISC | | SHIFT |
MENU STORE SET KEY LOCK NULL

The currently displayed page is highlighted.

1. Press to scroll to the next page.
Press to scroll to the previous page.
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Display of Measured Results

Displaying Vol i c RMIS Val | Active Power Val

Voltage and current rms values and active power values are always displayed on the first
page.

Element1 Element2 Element3 % (3w3in)
True rms voltage values \ voltage ( 100v 100v 100v

Current 50 0ma 300ma 300ma
True rms curre_nt Values \‘Urms v 1 102.70 102.70 102.70 102.70
Active power tIrms [A 1 375.40m 375.39m 375.34m 375.38m
Apparent power \-P w 1 24.964 24.967 24.963 49.931

€ ls vl 38.553 38.555 38.549 66.774
Reactive Power a  [varl 29.379 29.379 29.374 58.758
A 0.6475 0.6476 0.6476 0.7478

]
Power factor le = 1 G49.64 G49.64 649.64 641.60

Phase difference — L 1 1 50.024 50.024 50.024
Voltage frequency It mza 50.025 50.025 50.025
Current frequency/ . . .

Tips
For information about the measurement functions that appear on the display, see section
2.2, “Measurement Functions and Periods,” and appendix 1, “Symbols and Determination of
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Measurement Functions.”

Displaying the Efficiency Values

To display the efficiency values, scroll to page 5.

2

Normal Mode Uover = = = Scaling™= LineFili:® NULL[= TOROGAWA ¥
Tover:m = m  Ayerage = FregFil
Numeric Form
PAGE
Element1___ Element2__ Flement3____ = (3P3W)_ [4
voltage " 100v 100v 100v —I 2
Current 500ma 500ma 500ma
Urms v 1 102.70 102.70 102.70 102.70 Y
Irms [a 1 375.40m 375.39m 375. 34m 375.38m
PoIw ] 24.964 24.967 24.963 49.931 16 Items ‘
s  Ival 38.553 38.555 38.549 66.774
o Ivarl 29.379 29.379 29.374 58.758 RANGE
AL 0.6475 0.6476 0.6476 0.7478
¢ 1 649.64 649.64 G49.64 641.60 ELEMENT | VOLTAGE | CURRENT
U DHz 1 50.024 50.024 50.024 [€DXED)
fI  [He 1 50.025 50.025 50.025 [©)
User Function Efficiency Single List
—————— W 1 71 92.238 [x1
v 1 LFs 93.503 [x1 Dual List ELEMENT
[a 1
—
W 1 s | TTa Measure ALL
w1 dF1rms|url 0.09 Iyl O o O o
v 1 AF2rms| 1t] 0.00 [al Integ:Reset.
o1 || 4r3rms|—1 Time DISPLAY
———Ia 1 AFdrms|—-1  —————- I | I | I | I
NUMERIC WAVE OTHERS
Update 1319(500msec) 20080717 09:03:56
ITEM

CURSOR
\! INTEGRATOR
| SETUP | STRRI | | HOLD |
;%WERI < INPUT INFO RESET SINGLE
|=|| |l:|| | FILE | | IMAGE I | STORE I I LOCAL | I MISC | I SHIFT |
MENU STORE SET KEY LOCK NULL
Efficiency values
2. Press or to scroll to page 5.
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Displays

The WT500 has the following five displays. How you can change the displays depends
on what kind of measurement is being performed.

This display shows measured data, such as voltage, current, and power values, in numeric form.

ot 102.64
frmst - 373.18 ma
a 24.966
M 0.6518

Numeric data can be displayed in the following ways.

* 4 |tems: Four numeric data values are displayed in one column.

» 8 Items: Eight numeric data values are displayed in one column.

* 16 ltems: 16 numeric data values are displayed in two columns.

» All ltems, Matrix: The numeric data is displayed using the set format. The displayed
items (measurement functions) cannot be changed in the All Items display, but they
can be changed in the Matrix display.

« Single List, Dual List: The numeric data is displayed in list format. This item only
appears on models with the harmonic measurement option.

<<For details, see sections 3.16, 5.2, and 6.2.>>

This display shows voltage and current waveforms for each element that are based on

the sampled data that has been acquired within the data update period (see section 4.9
for details). You can assign up to six waveforms to any of up to four split screens.

<<For details, see section 3.16 and chapter 7.>>

W/

£ 600ms:
wix 53.763 Wz

ssssss

This display shows the trends (graphs of how numeric data changes over time) of
measurement functions. You can assign up to eight trends to any of up to four split screens.

<<For details, see chapter 8 and sections 3.16 and 2.8.>>
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Displays

This display shows harmonic amplitudes using bar graphs. The harmonic orders are
lined up on the horizontal axis, and the vertical axis represents the amplitude of each
harmonic. You can assign up to three bar graphs to up to three split screens.
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<<For details, see sections 3.16, 2.8, and 6.8.>>
In this display, you can select a wiring unit to display vectors of the phase differences and
amplitudes (rms values) of the fundamental signals, U(1) and I(1), in each element in the
unit.

v a2y
) 1.2761 A

WITY = 20464 ¢

| S 16 v 0y
13007 1.2872 & 1201 1:2603A.
5364 W P2(1) 1323 W T
SID  55.55.vh S201). 54,19 va
14,43 var (1) 52,55 var
A 09557 R -0.2441
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Chapter 1

Component Names and Functions

1.1 Front Panel, Rear Panel, and Top Panel

Front Panel

Cursor keys

Set values (and select digits), move the cursor, and
select items in setup operations.

SET key

Enters or confirms the item or value selected using the
cursor keys.

SHIFT + SET (CAL) key combination

Executes zero-level compensation.

ESC key

Closes setup menus and dialog boxes.

SHIFT + ESC (RESET) key combination

Returns the item or value selected with the cursor to its
default value.

PAGE key

Because not all measured items can be displayed

YOKOGAWA 4 WT500 Foresuwrst

on the screen at the same time, the WT500 uses

Handle
Use this handle to
move the WT500.

LCD

(see section3.1) ||| -

Power switch @

pages to display measured values. You can switch
between pages using PAGE VY and PAGE A.
(see section 5.1)

Setup menu display and operation keys

These are the first keys that you press when you make
settings or perform operations. Pressing a setup menu
display key will display its corresponding setup menu.
Pressing an operation key will execute its

5- corresponding operation. (see section 1.2)

LSHIFT key

(see section 3.4)

Rear Panel

USB ports

When you press the SHIFT key, the key illuminates,
and pressing a panel keys produces the effect
indicated by the purple letters below it.

Use to connect USB memory

or a USB keyboard.

Input element 1
(see section 2.3)

Input element 2

Input ellement 3

GP-IB Connector (optional; see the Communication

Voltage input termir:al
For connecting voltage
measurement cables.
(see sections

3.8 to 3.11)

External current
sensor input
connector (optional)
For connecting the

external current
sensor cable.
(see section 3.10)

Current input terminal
For connecting current
measurement cables.
(see sections 3.8, 3.9,
and 3.11)

Interface User's Manual IM760201-17E on the CD)

External clock input/External start signal output
connector
» Receives the synchronization source (signal), which

defines the measurement period. (see section 4.7)
Receives the external PLL source (signal) for
harmonic measurement. (see section 6.3)

» Used when performing master/slave synchronized
measurement.(see section 12.6)

Receives the external trigger, which determines when
a waveform is displayed. (see section 7.5)

RGB video signal (VGA) output connector (optional)
Transmits image signals. (see section 12.2)

Power connector (see section 3.3)

USB port (PC) See the Communication Interface User’s Manual
IM760201-17E (CD).

Ethernet port (optional) (see section 11.2)

IM 760201-01E
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1.1 Front Panel, Rear Panel, and Top Panel

Top Panel
F 1
i !
w ~
Egog% e Vent holes (see section 3.2
sPeesege S for details)
Handle
\\
There are inlet holes on the bottom panel.

1 ]

J
1-2 IM 760201-01E
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1.2 Setup Menu Display and Operation Keys

This section describes the WT500 panel keys and their functions.

Display (see section 1.3)

~

RESET CAL

Normal Mode

Urms1

Irms1

P1

Al

Update  194(500msec)

vaerf- - Scalingf LineF?lt. NULL: YOKOGAWA . .
B BE change 1o T Freari @ @ —— Keys for changing the display

PAGE __Element
Ul 100V
M

0.00

0 . O 000 A gggmﬁfm QM% vomgsA N%ERRED
(&)

—1— Keys for setting the measurement

D|®) range
M

0.00 w

ALL

O AUTO O AU

DISPLAY

IntegiReset,
Time

__Keys for displaying
measured/calculated
results

Keys for setting measurement

conditions

J, MTEGRATOR
b sTART/ ||
SET Tl STOP J|

ST shoe

<
I FILE ] IMAGE STORE
MENU STORE SET

— Integration key

LOCAL misc SHIFT

POWER
N H

KEY LOCK NULL — Other keys

Keys for data storage and saving

Keys for Changing the Display

Cursor Keys (AV < »)
Use these keys to move the cursor in setup menus and dialog boxes, to set values, to

select digits when setting numbers, and to select menu items.

SET

Use this key to display menus that you select with the cursor keys, confirm items and
values, and open a menu for changing displayed items when the menu display is turned
off in a numeric data display.

ESC

Use this key to close setup menus and dialog boxes, and to move up a level in a menu.
SHIFT+ESC (RESET) Key Combination

Use this key combination to return the item or value selected with the cursor to its default
value.

PAGE A and PAGEY

Use these keys in numeric value displays and other displays, when all of the measured
items do not fit into a single page, to change the displayed page. You can go to the first
page by pressing SHIFT+PAGE A and to the last page by pressing SHIFT+PAGEVY.
SHIFT+SET (CAL) Key Combination

Use this key combination to execute zero-level compensation. When zero level
compensation is executed, the WT500 creates a zero input condition in its internal
circuitry and sets the level at that point to the zero level.

IM 760201-01E
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1.2 Setup Menu Display and Operation Keys

Keys for Setting the Measurement Range

RANGE ELEMENT
oo | P | SRR + Use this key to select the input element that you want to set the measurement range
® for. The selected input element will change each time you press ELEMENT.
@ @ * When selecting a wiring system, the input elements that are part of the same wiring
A ommn | own system will be selected together.

SHIFT+ELEMENT (ALL) Key Combination

Use this key combination to set the voltage and current ranges of all elements at the
same time. Press ELEMENT again to make settings for individual elements.

A and V (See sections 4.3 and 4.4)

Use these keys to select the voltage, current, and current sensor ranges. The ranges
selected with these keys are valid when the AUTO indicators described below are not
lighted (when the manual range feature is being used).

SHIFT+V (AUTO) Key Combination

Use this key combination to activate the auto range feature (the AUTO indicator will light
when this feature is activated). This feature automatically sets the voltage, current, or
current sensor range depending on the amplitude of the received electrical signal. Press
SHIFT+V (AUTO) again to activate the manual range feature (the AUTO indicator light
will turn off).

Keys for Setting Measurement Conditions

SETUP
Use this key to display the Setup menu for setting measurement conditions. The following

items appear in the Setup menu:

¢ Wiring (See sections 4.1, 4.2, 5.7, and 5.8)
Select this item to display a menu for selecting the wiring system, configuring
JPUTI8FO individual input element settings, setting the efficiency equation, etc.

¢ Ranges (See sections 4.3 and 4.4)
You can select this item to set the voltage, current, or current sensor range, just as
you can with the panel RANGE keys. If you select AUTO, the auto feature will be
activated and the AUTO indicators underneath the RANGE keys will light.

¢ Scaling (See section 4.5)
Select this item to display a menu for setting the VT and CT ratios and the power
factor for each input element. The power 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.

e Sync Source (See section 4.7)
Select this item to display a menu for setting the synchronization source for each
wiring unit. The synchronization source defines the period (measurement period) over
which sampled data, which is used to produce numeric data (i.e., measured values
such as voltage, current, and power), is acquired.

* Filters (See section 4.8)
Select this item to display a menu for setting the line filter (which is inserted into the
measurement circuit) and the frequency filter (which is inserted into the frequency
measurement circuit) for each element.

¢ Update Rate (See section 4.9)
Select this item to display a menu for selecting the period (data update rate) at which
sampled data, which is used to produce numeric data (i.e., measured values such as
voltage, current, and power), is acquired.

¢ Averaging (See section 4.10)
Select this item to display a menu for setting the measured value averaging feature.

1-4 IM 760201-01E
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1.2 Setup Menu Display and Operation Keys

¢ Integration (See sections 5.6 to 5.12)
Select this item to display a menu for setting the integration mode, integration auto
calibration, the integration timer, the reservation time, the watt hour integration method
for each polarity, and the ampere hour integration mode.

* Details.../Hide Details
Select this item to switch between displaying all menu items and only displaying a
portion of the menu items.

¢ Measure (See sections 5.3 to 5.5 and 12.6)
Select this item to display a menu for setting master/slave synchronized measurement
and for selecting the equation for apparent/reactive power and the format for phase
difference display.

* User Function (See sections 5.13 and 5.14)
Select this item to display a menu for setting user-defined functions and the MAX hold
feature.

* Freq ltems (See section 5.16)
This item only appears on models without the frequency measurement option. Select
this item to display a menu for selecting which frequencies to measure. Because
models with the frequency measurement option measure all voltages and currents,
this menu will not appear.

¢ Harmonics (See sections 6.3 to 6.5)
This item only appears on models with the harmonic measurement option. Select this
item to display a menu for setting the PLL source, the measured harmonic orders, and
the equation for the harmonic distortion factor, in harmonic measurement.

* Delta Measure (See section 5.17)
This item only appears on models with the delta computation option. Select this item
to display a menu for selecting the delta computation type and the voltage or current
mode that will be the object of delta computation.

Nofte

While displaying any submenu in the Setup menu, you can press PAGE A or PAGE V to display
the previous or next menu. This feature is useful when you want to check the measurement
conditions set in each menu.

SHIFT+SETUP (INPUT INFO) Key Combination

Use this key combination to display a list of the conditions for acquiring the data from
a measured voltage or current signal, such as the wiring system for each element, the
wiring unit, the measurement range, the scaling, the synchronization source, and the
input filter.

IM 760201-01E 1-5
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1.2 Setup Menu Display and Operation Keys

Keys for Displaying Measured/Computed Results

DISPLAY NUMERIC (See sections 3.16, 5.1, and 6.2)
’"UMER'CI ’ WAVE l IOTHERSI Use this key to display numeric data.
» Each time you press NUMERIC, the number of displayed item*s switches ip this order:
CURSOR 4 |tems > 8 Items > 16 Items > Matrix > All ltems > Single List > Dual List’ > 4 Items >
and so on.

*  Only appears on models with the harmonic measurement option.

* When you are displaying numeric data, you can press FORM, which is described later
in this section, to display a menu for changing the number of displayed items.

* When you are displaying numeric data, you can press ITEM, which is described later
in this section, to display a menu for changing the displayed items.

WAVE (See sections 3.16, 6.7, and 7.2)

Use this key to display waveforms.

» Each time you press WAVE, the waveform display split screen setting switches in this
order: Single > Dual > Triad > Quad > Single > and so on.

* When you are displaying waveforms, you can press FORM, which is described later
in this section, to display a menu for setting the time-axis of the displayed waveforms,
the trigger for waveform display, the number of waveform display split screens, and
the assignment of waveforms to split screens.

* When you are displaying waveforms, you can press ITEM, which is described later
in this section, to display a menu for selecting and zooming in on the displayed
waveforms.

OTHERS (See sections 3.16, 6.7, 6.8, 7.2, and 8.2)
Use this key to switch between the Trend, Bar Graph’, and Vector’ displays.
Each time you press OTHERS, the display switches in this order: Trend > Bar* > Vector*
> Trend > and so on.

*  Only appears on models with the harmonic measurement option.
FORM (See sections 5.2, 6.2, 6.7,6.8,7.4,7.5,7.7, 7.8, and 8.6 to 8.9)
Use this key to display a menu for setting the format of the display that has been selected
using NUMERIC, WAVE, or OTHERS.
SHIFT+FORM (CURSOR) Key Combination (See sections 7.9 and 8.10)
Use this key when you are displaying waveforms, trends, or bar graphs* to display a
menu for using cursors to measure waveform and graph values.

*  Only appears on models with the harmonic measurement option.
ITEM Key (See sections 5.2, 6.2, 6.7, 6.8, 7.3, 7.6, and 8.3 to 8.5)
Use this key to display a menu for setting the displayed items in the display that has
been selected using NUMERIC, WAVE, or OTHERS.

Keys for Data Storage/Saving
FILE IMAGE STORE FILE

WENU - STORESET Use this key to display a menu for saving and loading setup parameters, saving
measured data, deleting files, copying files, and so on.
IMAGE
Use this key to save the screen image data.
SHIFT+IMAGE (MENU) Key Combination
Use this key combination to display a menu for setting screen image data save options
such as the file name, data format, color mode, data compression, and comments.
STORE
Use this key to execute, stop, or reset a storage operation.
SHIFT+STORE (STORE SET) Key Combination
Use this key to display a setup menu for the storage feature.

1-6 IM 760201-01E
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1.2 Setup Menu Display and Operation Keys

Other Keys

START/STOP Key
Use this key to start or end integration. You can view the integration condition in the

integration setup/condition display (see section 1.3).
- SHIFT+START/STOP (RESET) Key Combination
Use this key combination to reset the integrated value.
N L HOLD (See section 4.12)

’K:f:;l I ':LS: l ’ ST l Press HOLD to stop data measurement and display operations and to hold the numeric
display (the HOLD key illuminates when the numeric display is held). During integration,
the numeric display is held but measurement is not stopped. Press HOLD again to allow
the numeric data display to be updated (the HOLD key will no longer be illuminated).
SHIFT+HOLD (SINGLE) Key Combination (See section 4.12)

Use this key combination while the display is held to measure the signal once at the set
data update rate, and then to re-hold the display.

LOCAL

Use this key to switch from remote mode (the REMOTE indicator will appear at the upper
right of the screen) to local mode (in which front panel key operations are valid). This key
is invalid when the WT500 is in local lockout mode.

SHIFT+LOCAL (KEY LOCK) Key Combination

Use this key combination to turn the key lock on or off. When the key lock is on, no keys
or key combinations other than SHIFT+LOCAL are valid, and LOCK appears in the upper
right of the screen.

MISC

Use this key to display a menu for viewing the system status, initializing setup
parameters, configuring or viewing the settings of remote control through communication
commands (using the USB, GP-IB, or Ethernet interface option), setting the date/time,
selecting the message and menu languages, selecting the crest factor, setting the USB
peripheral interface, setting the optional Ethernet interface, setting the self test, etc.
SHIFT+MISC (NULL) Key Combination

Use this key combination to activate the NULL feature, which removes the DC
component from the sampled data (the NULL indicator appears on the screen when the
NULL feature is activated). Press SHIFT+MISC (NULL) again to deactivate the NULL
feature (the NULL indicator will no longer appear).

SHIFT

When you press the SHIFT key, the key illuminates, and pressing a panel key produces
the effect indicated by the purple letters below it. Holding down SHIFT for 2 seconds or
more will lock the WT500 into the shifted state. Pressing SHIFT again will release the
shifted state (and the SHIFT key will no longer be illuminated).

IM 760201-01E 1-7

www.valuetronics.com

suonoung pue sawep jusuodwod H



1.3 Screen Display

Display Example When Measuring Power (Numeric display) in Normal
Measurement Mode
For a description of the screens in other display modes, see the chapters that cover

those modes.

Measurement mode (see section 72) Indication of on/off status of various features
Display items that can * Scaling (see section 4.6)
be changed directly * Averaging (see section 4.10)
(see section 5.2) * Line filter (see section 4.8)
* Frequency filter (see section 4.8)
Input peak over-range * NULL feature (see section 12.4)

indilcator (see section 5.2) | Page bar (see section 5.2)

ofrmal Wode | Uover.= = =  Scaling: TineFilt:  WOLL: TOROGAWS ¥ |
Iover:m m m  jAyerage: FregfFilt:
E* SET : change items]| l_
PAGE __ Elementl___ |7
« |u1l 100v
Urms1 1 1 5 il EL
. V 1= — Input element setup
___Element?2__
2 uz 100V parameters
é 12 1 ¢ Measurement range
I rms 1 M Element3 (see sections 4.4 to 4.5)
O 5 6 54 4 r3 1w * Wiring system
- A s 13 1A (see section 4.2)
M 0.9286 ’
. — Integration setting/status
(see section 5.11)
Update  185(500msec) 2008-01-11 09:00:08

Data update rate (see section 4.9)

Date/time (see section 3.11)
Data update count (see section 5.2)

Non-Numeric Displays

O L Overload
- = ™  Displayed if the measured value exceeds 140% of the measurement range.
F Overflow
- = = Displayed if the measured or computed result cannot be displayed using the specified
decimal place or unit.

No data
Displayed if a measurement function is not selected or if there is no numeric data.

Error
E r ro r Displayed in cases such as when a measured value is outside of its determined range.
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Chapter 2  Features

21 System Configuration and Block Diagram

System Configuration

Object Being Measured

(Apply

4
VT CT | |Current sensor
(optional)
H_J \ J
Y
Voltage Current
one or the other) (Apply one of them)

T~

7
®
6@
o

Input element

|

YOKOGANA # WTsto e

>

External clock input

Master/slave| Measurement start/
sync signal | Measurement stop

Setup parameters

o) Eoe®

©- - " "

Numeric data

(Apply one or the other)

Stored data

USB memory

L/

Waveform display data
Screen image data

[
USB keyboard

Internal memory
Stores numeric data

GP-IB interface (optional)/
Ethernet interface (optional)/
USB interface

Setup Numeric data

parameters | |Waveform display data
Screen image data

RGB video signal (VGA)
output (optional)
Image signal

CRT

IM 760201-01E

www.valuetronics.com

241

sainjeaq ﬂ



2.1 System Configuration and Block Diagram

Block Diagram

| Input elements 2 and 3
| ______________lnputelement1_________________ | LCD
Voltage input circuit : CPU
u ()—/\/V\,—{ o0 o-¢ AD H |
|
Voltage Input [= 5Lépll('l:-llz —%_[o 7 : KEY
% ( |_ PF Zero-crossing g_., HIR
o | L-PF. H o | USB port
500 Hz detector = | !
J1 = (for peripherals)
§ Peak || " = DSP
detector : USB port
::::::::::::::::::::::::::::::::::::::::::::I (PC)
Current input circuit I
1 AD | GP-IB
X .
Current input 5LéPI.(I:_.Iz _%_[0 7 | (optional)
. o
x C L.PF. Zero-crossing| | g.. nim Ethernet
500 Hz ‘{ o detector = (optional)
Current sensor( Peak || :
(EXT; optional) detector B YG':\ OUtIF;Ut
____________________________________________ optiona

Input Signal Flow and Process
Input elements 1 through 3 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, %) is normalized using
the voltage divider and the operational amplifier (op-amp) of the voltage input circuit . It is
then sent to a voltage A/D converter.

The current input circuit is equipped with two types of input terminals, a current input
terminal (I, £) and an optional current sensor input connector (EXT). Only one can be
used at any given time. The voltage signal from the current sensor that is received at the
current sensor input connector is normalized using the voltage divider and the operational
amplifier (op-amp). It is then sent to a current A/D converter. The current signal that is
applied to the current input terminal is converted to a voltage signal by a shunt. Then, it
is sent to the current A/D converter in the same fashion as the voltage signal from the
current sensor.

The voltage signal that is applied to the voltage A/D converter and current A/D converter
is converted to digital values at an interval of approximately 10 ps. These digital values
are isolated by the isolator 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. The measured values and computed values are displayed and transmitted as
measurement functions of normal measurement.

The harmonic measurement functions are derived in the 