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Introduction

Introduction
Thank you for purchasing our CW240 Clamp-on Power Meter. This User's
Manual describes the functions of the CW240 as well as its operating methods
and handling precautions. Read this manual thoroughly before using the
CW240, to ensure correct use.

In addition to this manual, the Quick Setup Manual and Communication
Function Manual (CD-ROM) are available separately. The Quick Setup Manual
briefly describes the basic procedures for performing such tasks as setup and
measurement operations. Use the Quick Setup Manual together with this in-
depth User's Manual. For more information on the communication functions,
see the Communication Function Manual (CD-ROM).

After reading this manual, always keep it in an easily accessible convenient
place for later reference. This manual will come in handy when you are unsure
of how to operate the product.

Notices
The contents of this manual are subject to change without prior notice. In
addition, figures and illustrations representing display views in this manual may
differ from actual views.
Every effort has been made to ensure accuracy in the preparation of this
manual. However, should any doubts arise or errors come to your attention,
please contact one of the Yokogawa M&C sales offices listed on the back cover
of this manual, or the sales representative from whom you purchased the
product.
The contents of this manual may not be transcribed or reproduced, in part or in
their entirety, without prior permission.

Trademark Acknowledgments
The company and product names referred to in this document are either
trademarks or registered trademarks of their respective holders.

Revision Information
First Edition: June, 2004

Disk No. CW240E
1st Edition: June, 2004 (KP)
All Rights Reserved. Copyright © 1999, Yokogawa M&C Corporation
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Checking the Contents of the
Package

After opening the package, be sure to check the product as instructed below
before use. Should the product you have received be the wrong model, lack any
items, or show any problems in its appearance, contact the vendor from whom
you purchased the product.

Instrument Main Unit
Check the model name where MODEL is printed on the nameplate located at
the back of the CW240 to ensure that the CW240 is exactly as specified in your
purchase order.

Model and Suffix Codes

Model Suffix Code Specifications
CW240
AC adapter D Power cord: UL/CSA standard
-F VDE standard
R SAA standard
ES BS standard
Option codes /DA D/A output and analog input

/C1 Clamp-on current probe for 96030, 2 pcs./set
/C2 Clamp-on current probe for 96030, 4 pcs./set
/C3 Clamp-on current probe for 96031, 2 pcs./set
/C4 Clamp-on current probe for 96031, 4 pcs./set
/C5 Clamp-on current probe for 96032, 2 pcs./set
/C6 Clamp-on current probe for 96032, 4 pcs./set
/C7 Clamp-on current probe for 96033, 2 pcs./set
/Cc8 Clamp-on current probe for 96033, 4 pcs./set
/C9 Clamp-on current probe for 96036, 2 pcs./set
/C10 Clamp-on current probe for 96036, 4 pcs./set
/C11 Clamp-on current probe for 96034, 2 pcs./set
/C12 Clamp-on current probe for 96034, 4 pcs./set
/C13 Clamp-on current probe for 96035, 2 pcs./set
/C14 Clamp-on current probe for 96035, 4 pcs./set
/PM1 NiMH battery pack + carrying case

No. field: denotes the product number.
Refer to this number when inquiring about the product to the vendor.
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Checking the Contents of the Package

Accessories

Make sure that the package contains all the accessories listed below and that
they are all free from any damage.

Product Name Part No. Q'ty Remarks
1. AC adapter for ,
power supply 788011 1set Yokogawa's AC adapter
2. AA-size alkaline 6
batteries .
3. Voltage probes 91007 4 Color: black, red, yellow, blue
4. User's Manual IMCW240 1
5. Quick Setup
Manual IM CW240P 1
6. CD-ROM 1
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Checking the Contents of the Package

Peripherals (Optional)

TIP

The products listed below are available as optional peripherals. For technical
and ordering inquiries concerning peripherals, contact the vendor from whom
you purchased the product. If the product you purchased includes any one of
the optional peripherals, make sure it is free from any damage.

Product Name Part No. Min. Order Q'ty Remarks
Clamp-on Probe
for 200 A 96030 1
for 500 A 96031 1
for 700 A 96032 1
for 50 A 96033 1
for 3000 A 96034 1 Large-diameter type
Selectable from 3000 A, 2000 A,
and 1000 A
for 3000 A 96035 1 Flexible type
Selectable from 3000 A and 300 A
for2 A 96036 1
Voltage probe 91007 lset 4
Carrying case 93020 1
AC adapter 788011 1set Yokogawa's AC adapter
NiMH battery pack 94004
AC adapter for 96035 A1020UP 1 For clamp-on Probes
Printer 97010 1
AC adapter (for printer, Europe)
94006 1
AC adapter (for printer, USA)
94007 1
Thermal paper for printer 97080 10 rolls
Memory card
(with a PC card adapter)
16 MB 97030 1
32 MB 97031 1
128 MB 97033 1
256 MB 97034 1
512 MB 97035 1

It is advisable that the packing box be saved, as it is useful when you transport the
product.
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Checking the Contents of the Package

Housing the CW240 Main Unit and Accessories

An optional carrying case can accommodate the CW240 main unit with its
clamp-on probes and voltage probes connected to the unit. The case can also
house such accessories as the memory card, AC adapter, and User's Manual.
As such, it comes in handy for transporting a complete kit of tools necessary for
making measurements.

® Example of Housing:

User's Manual

Clamp-on probes

CW240 main unit

NiMH
battery pack

AC adapter

Voltage probes
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Precautions for Safe Use of the
Instrument

When operating the instrument, be sure to observe the cautionary notes given below
to ensure correct and safe use of the instrument. If you use the instrument in any way
other than as instructed in this manual, the instrument’s protective measures may be
impaired. Yokogawa M&C Corporation is by no means liable for any damage
resulting from use of the instrument in contradiction to these cautionary notes.

The following safety symbols are used on the instrument and in this manual.

Danger! Handle with Care.

This symbol indicates that the operator must refer to an explanation in the
User's Manual in order to avoid risk of injury or death of personnel or damage
to the instrument.

Hazardous Voltage

The operator must never attempt to touch equipment or parts marked with this
symbol.

Direct Current

This symbol indicates DC voltage/current.

Alternating Current

This symbol indicates AC voltage/current.
[ ON

This symbol indicates On (power).
O OFF

This symbol indicates Off (power).
O Double insulation

This symbol indicates double insulation.
/N\ WARNING

Indicates a hazard that may result in the loss of life or serious injury of the user
unless the described instruction is abided by.

/N\ CAUTION

Indicates a hazard that may result in an injury to the user and/or physical
damage to the product or other equipment unless the described instruction is
abided by.
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Precautions for Safe Use of the Instrument

M NOTE

Indicates information that is essential for handling the instrument or, should be
noted in order to familiarize yourself with the instrument’s operating procedures
and/or functions.

TIP

Indicates information that complements the present topic.

SEE ALSO
Indicates the reference location(s) for further information on the present topic.

Strictly observe the following cautionary notes in order to avoid the risk of
injury or death of personnel or damage to the instrument due to hazards
such as electrical shock.

/A WARNING

® Removal of the Case from the Instrument

*Do not remove the case from the instrument or disassemble/modify the
instrument itself.

*Some parts of the inside of the instrument contain high voltage and,
therefore, access to the internal assembly is extremely hazardous. For
inspection and/or adjustment of the internal assembly, contact the vendor
from which you purchased the instrument.

@ Use of the Instrument in a Gaseous Atmosphere
Do not operate theinstrumentin alocation where any flammable or explosive
gas/vapor is present. It is extremely hazardous to operate it in such an atmo-
sphere.

@ Inspection of Power Source
*Before turning on the instrument, always make sure the voltage of the power
source to be applied matches the instrument's supply voltage.
*When using alkaline batteries or an NiMH battery pack, carefully read the
cautionary notes on battery handling later in this manual.
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Precautions for Safe Use of the Instrument

/N WARNING

@ Use of Clamp-on Current Probes

*When using clamp-on current probes, keep the circuit voltage below oper-
ating circuit voltage in order to avoid possible shorts or accidents resulting
in an injury or death.

*Ensure that the rated current of the circuit you measure matches the rating
of the current probe.

*Avoid using the instrument if it has been exposed to rain or moisture, or if
your hands are wet.

*Do not use clamp-on current probes with any non-insulated conductors.

® Handling of Power Cord

*Use only the cord supplied from Yokogawa M&C to prevent electric shocks
and fire.

*Do not place any load on the power cord or allow the power cord to come
into accidental contact with any heat source. When unplugging the power
cord from the outlet, hold its plug, rather than holding and pulling the cord
itself.

«If the power cord is damaged, contact the vendor from which you purchased
the instrument.

® Measures in Case of Anomalies

If the instrument begins to emit smoke, becomes too hot, or gives off an
unusual smell, immediately turn it off and disconnect the power cord from
the outlet. Also turn off power to the object under measurement that is
connected to the instrument’s input terminals. Never attempt to use the
instrument again. If any such anomalies as noted above occurs, contact
the vendor from which you purchased the instrument. Do not attempt to
repair the instrument yourself, as doing so is extremely dangerous.
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Utilisation en Toute Securite

Les précautions suivantes doivent étre prises pendant I'exploitation, la maintenance
et les réparations. YOKOGAWA M&C ne pourra en rien étre déclaré responsable si
ces précautions ne sont pas respectées par |'utilisateur.

® Symboles utilisés sur les appareils et dans les Manuels d'instruction.

A\

Explication: ce symbole indique que l'opérateur doit se reporter a une expli-
cation donnée par le manuel d'instruction afin d'éviter un accident au person-
nel ou de protéger l'appareil.

Haute tension: Ne pas toucher!

Courant continu: Ce symbole indique une tension/intensité C.C.
Courant alternatif: Ce symbole indique une tension/intensité C.A.

MARCHE: Ce symbole indique la mise sous tension.

O ARRET: Ce symbole indique la mise hors tension.
O Double isolation: Ce symbole indique une double isolation.
AVERTISSEMENT

Indique un danger. Attire I'attention sur une utilisation, sur une procédure qui pourrait
étre dangereuse pour le personnel.

ATTENTION

Indique un danger. Attire I'attention sur une utilisation, sur une procédure qui pourrait
étre préjudiciable au produit.
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Utilisation en Toute Securite

/NAVERTISSEMENT

@ Retrait du boitier de l'instrument
*Ne pas retirer le boitier de l'instrument et ne pas essayer non plus de
démonter/modifier I'instrument lui-méme.
«L'instrument renferme des composants parcourus par des tensions élevées.
Il est donc extrémement dangereux d'accéder a ses circuits internes. Pour
vérifier et/ou régler les circuits internes, contacter le revendeur auprés duquel
a été acheté I'instrument.

@ Utilisation de l'instrument dans une atmosphére gazeuse
Ne pas utiliser I'instrument dans un endroit qui renferme des gaz/vapeurs
inflammables ou explosifs. Il est extrémement dangereux d'utiliser
I'instrument dans une telle atmosphére.

@ Vérification de la source d'alimentation
*Avant de mettre I'instrument sous tension, toujours s'assure que sa ten-
sion correspond a celle de la source d’alimentation.
*En cas d'utilisation de piles alcalines ou d’'un accumulateur NiMH, lire
attentivement les mises en garde relatives a la manipulation des piles/
accumulateurs, plus loin das ce manuel.

@ Utilisation des sondes d'intensité a pince

eLors de l'utilisation des sondes d'intensité a pince, maintenir la tension du
circuit au-dessous de operating circuit voltage afin d'écarter tout risque de
court-circuit ou d'accident susceptible de provoquer des blessures qui
peuvent éventuellement s'avérer mortelles.

*Assurez-vous d'utiliser un capteur de courant dont le calibre correspond au
niveau d'intensité a mesurer.

«Eviter d'utiliser I'instrument si celui-ci a été exposé ala pluie ou al'humidité,
ou encore si vos mains sont humides.

*Ne pas utiliser les sondes d'intensité a pince avec des conducteurs non
isolés.
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Utilisation en Toute Securite

/N\AVERTISSEMENT

® Manipulation du cordon d'alimentation

« Afin de prévenir tout feu ou choc électrique, n'utilisez que le cordon fourni
par Yokogawa M&C.

*Ne déposer aucune charge sur le cordon d'alimentation et éviter tout con-
tact fortuit entre celui-ci et une source de chaleur. Pour débrancher le cor-
don de la prise secteur, tirer sur sa fiche, mais jamais sur le fil proprement
dit. Si le cordon d'alimentation est endommagé, contacter le revendeur
auprés duquel a été acheté l'instrument.

® Mesures a prendre en cas d'anomalies

Si l'instrument est brllant, dégage de lafumée ou une odeur inhabituelle, le
mettre immédiatement hors tension et débrancher le cordon d'alimentation
de la prise secteur. Mettre également hors tension le circuit sur lequel est
effectuée la mesure et qui est raccordé aux bornes d'entrée de I'instrument.
Ne surtout pas essayer d'utiliser l'instrument a nouveau. Si l'une de ces
anomalies est détectée, contacter le revendeur auprés duquel a été acheté
I'instrument. Ne pas essayer de le réparer soi-méme, car cela est
extrémement dangereux.
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Chapter 1 Product Overview

1.1 Product Overview

The CW240 is a clamp-on power meter that measures items necessary for
various power measurements or power quality analyses to conduct an energy-
saving diagnosis or ISO 14001 testing.
The measurement items are as shown below and are all measured
simultaneously.
 Voltage rms Each phase and mean
For three-phase three-wire : line-to-line voltage or phase voltage from
the virtual mid-point
For three-phase four-wire : phase voltage

e Current rms Each phase and mean
« Power value (active, reactive, and apparent)

Each phase and total
« Power factor Each phase and total
« Phase angle Each phase and total
* Frequency
« Electric energy(active, regenerative, lagging reactive, leading reactive)
« Power demand value
« Harmonics (1st to 50th order) Voltage rms, current rms, content,

phase angle, power value, power content,

and power phase angle

Indication is available as a list, bar graph,
and vector diagram.

« Voltage fluctuation Voltage dip, swell, momentary interruption
(Voltage quality) Data is saved by a threshold value-based
trigger.
« Waveform Voltage and current waveform, full-voltage

waveform, full-current waveform

Features

@ Supporting a Variety of Wiring Methods

* Wiring
Single-phase two-wire, single-phase three-wire, three-phase three-wire two-
current, three-phase three-wire three-current, and three-phase four-wire
systems and Scott connection (three-phase three-wire and single-phase
three-wire)

* Loads
Single-phase two-wire systems can support up to four loads; single-phase
three-wire or three-phase three-wire two-current systems can support up to
two loads (shared voltage).

» Leakage current
In single-phase three-wire or three-phase four-wire systems, neutral line
current (leakage current) can also be measured.
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1.1 Product Overview

® Wide measurement range

Voltage range: 150 V, 300 V, 600 V, and 1000 V

Current range: compatible with 7 types of clamp-on current probes

From 200 mA to 3000 A maximum

® Power quality analysis measurement

Power quality analysis can be made using harmonics (1st to 50th order), voltage

dip/swell/momentary interruption, and waveform measurement functions.

® Wiring check and setup check

» The wiring check function allows you to check a voltage phase sequence or
reverse connection of clamp-on current probes.

* The setup check function allows you to check settings for integration
measurements.

® Data management and communication

« Data can be saved using a personal computer (PC) card.

» Data can be transferred to a PC and setup can be made from the PC through
communications.

® Equipped with 4CH DA outputs and 2CH analog inputs (DC V) (optional)

» Measured values can be converted into DC voltage and then analog-output to
a recorder or other devices.

» Analog outputs from a thermometer or illuminometer can be connected to the
analog input terminals of the CW240 to measure power data and
environmental data together.

IM CW240E

1-3

MBIAIBAQ 10NPOoId H



I 1.2 System Configuration Diagram
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Chapter 2 Part Names and How to Use Parts
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Chapter 2 Part Names and How to Use Parts

2.1 Front Panel and Connector
Block

Voltage input terminals Current input terminals
Connect the voltage Connect clamp-on current
probes to these terminals. probes to these terminals.

N Ul u2 us CH1 CH2 CH3 CH4

©
Lo

RS-232 connector

Connect a PC or printer using
a commercially available cable.

Analog input terminals (optional)
Used for DC voltage inputs.

1

DA output terminals (optional)
Used for DC voltage outputs.

External control I/O terminals
Allows you start or stop integration
measurements using an external signal.

Also, a signal indicating that an integration
measurement is being made is output through
these terminals.

o~ N

Display unit

Operation keys

2-2
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2.2 Operation Keys

NEI

START

U RANGE

F2][F3][F4][F5/ A

®@(

(arnce)  (Csave ) (oispcopy)

Vi

>

Key Name Functional Description
Function keys These are setting keys corresponding to the information displayed
to in the bottom of the screen.
START & STOP key Starts/stops integration measurements.
LIGHT key Turns the backlight ON/OFF.

When held down for more than 3 seconds, it locks or unlocks the
operation keys.

TOP MENU key

Switches the display screen to the Top Menu.

ESC key Cancels setup conditions or other data.

ENTER key Confirms setup conditions or other data.
Cursor key Moves the cursor to the item you wish to select.
U RANGE key Changes the voltage range.

A RANGE key Changes the current range.

SAVE key Manually save or print measured data.

DISP COPY key

Hard-copies information displayed on the screen.
Copy destination setting: PC card, internal memory, or printer

IM CW240E

2-3

Sued 9S 01 MOH pue sswepN ued H



2.3 Side Faces

LED
Lights up while a NiMH

battery pack (optional)
is charged.

AC adapter jack

Connect the AC adapter
(accessorie) to this jack.

_

B
N

\

Power switch
QO: Power OFF
| : Power ON

PC card slot

Button for extracting
a PC card

I

Battery holder
This part holds the alkaline
battery holder (accessorie) or

NiMH battery holder (optional).

Battery holder lock switch
Used to lock or unlock a
battery holder.

2-4
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2.4 Screen Configuration

@ Basic Screen Configuration

MEASURE screen

TOP_MENU Rt

o

HEASURE

SETUP FILE

\

\

STAYT

€

/
D

) ) GEY
® @ [

SAVE

@G

J

2094/86.25

SETUP. 18:35:88

SYSTEM RESET

Select processing.

Sued 9S 01 MOH pue sswepN ued I

SETUP screen FILE screen
=
CisD LOAD1_INST. 2394263 SETUP et FILE PUEER
D IRING O Fage 12 =
UL 143.9 v 1L 20002 A | S C
Uz 150.0 ¥ Iz 2010 & [LOAD
U esE v 13 2001 A Loro Chant DELETE FILE
Uave 149.9 ¥ lave 20.04 & [ 150V Sore U] ~ FORMAT
A 208 RANGE| 1501 DATA GOPY
P 50k Pa o0 o |0 W T 0001.00] SETTING FILE{LOAD/SAVE/DEL . /CHG. )
Q@ 0.000 kvar §  60.01 Hz URRENT|_CH13 BACKUP MEMORY COPY
s 5.208 kva  DGL 0.0 av [PLL RANGE[ 204
PF 1.000 ez 0.0 wy [ ok il BACKUP HEMORY DELETE
Soin L AHP 96030) PROGRAM UPGRADE
[DISPLAT [TTEN [SETTING
@NGE JchangE [cHEcK HoLo I I [ I Select processing.

LIST (instantaneous values)
POWER
INTEGRATE
DEMAND
ZOOM
HARMONIC

[LIST, GRAPH, VECTOR]
WAVEFORM
U & | WAVEFORM
U WAVEFORM
| WAVEFORM
VOLT. QUALITY
WIRING DIAGRAM
WIRING CHECK

GENERAL (1/2, 2/2)
SAVE (1/2, 2/2)
COMMUNICATION
VOLT. QUALITY
HARDWARE
ANALOG /O (optional)

FILE NAME CHANGE
DELETE FILE

FORMAT

DATA COPY

SETTING FILE

BACKUP MEMORY COPY
BACKUP MEMORY DELETE
PROGRAM UPDATE
(normally not used)

IM CW240E
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2.5 Overrange/Error Indication
during Measurement

® Overrange Indication during Measurement

M: Conditions for voltage overrange indication
This mark appears if the peak value of an input signal exceeds 300%
(180% for a 1000 V range) of the rated voltage range or if the rms value of
measured voltage exceeds 110% of the rated range.

|- Conditions for current overrange indication
This mark appears if the peak value of an input signal exceeds 400% of the
rated current range or if the rms value of measured current exceeds 110%
of the rated range.

TIP

« Voltage overrange mark M appears if an input signal to one of terminals U1 to U3
satisfied the noted conditions.

« Current overrange mark appears if an input signal to one of terminals CH1 to
CH4 satisfies the noted conditions.

Indication of "OR" or "----" symbol
The CW240 indicates "OR" or "----" symbol instead of a usual four-digit value if
the measured value meets the noted conditions.

/N WARNING

The CW240 shows an overrange mark in the maximum range only if the input
level exceeds the maximum allowable level. Do not apply any input level higher
than the maximum allowable level.

/\ CAUTION

To measure an input signal level exceeding the rated range, use a voltage trans-
former (VT) or current transformer (CT).

When using a VT or CT, carefully read section 4.5, Wiring the Measurement
Circuit Using External VT/CT.
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2.5 Overrange/Error Indication during Measurement

« Instantaneous value, electric energy, demand

Measurement Item

Conditions and Indications

Voltage rms

If the peak value of an input signal exceeds 300% (180% for
the 1000 V range) of the measurement range, or if the rms
value of measured voltage exceeds 130% of the rated range,
"OR" appears.

Current rms

If the peak value of an input signal exceeds 400% of the
measurement range, or if the rms value of measured current
exceeds 130% of the rated range, "OR" appears.

Active power
Reactive power
Apparent power

If power input (active, reactive, or apparent) exceeds 130%
of the rated range, "OR" appears. Also, if the measured value

exceeds the maximum displayable digits, 9999, "OR" appears.

Power factor
Phase angle

If the peak value of a voltage input signal exceeds 300%
(180% for a 1000 V range) of the measurement range;

if the rms value of measured voltage exceeds 130% of the
rated range; if the peak value of a current input signal
exceeds 400% of the measurement range; or if the rms value
of measured current exceeds 130% of the rated range; "----"
appears.

Frequency

If frequency exceeds 70 Hz, the fixed clock is selected.

Interval electric energy
Electric energy
Reactive energy

Even if power input exceeds 130% of the rated range, an
excessive power value (active power, reactive power)

will be integrated. In this case, however, the accuracy of an
integrated value is not specified.

Power demand
Reactive power demand

If a demand input exceeds 130% of the rated range, "OR"
appears. Also, if the measured value exceeds the maximum
displayable digits, 9999, "OR" appears.

Analog input (optional)

If an input exceeds 130% of the rated range, "OR" appears.

IM CW240E
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2.5 Overrange/Error Indication during Measurement

¢ Harmonics

Measurement Item

Conditions and Indications

Voltage rms

If the peak value of an input signal exceeds 300%
(180% for a 1000 V range) of the measurement range,
or if the rms value of measured voltage exceeds 130%
of the rated range, "OR" appears.

Voltage content
Voltage phase angle

If the peak value of an input signal exceeds 300%
(180% for the 1000 V range) of the measurement range,
or if the rms value of measured voltage exceeds 130%
of the rated range, "----" appears.

Current rms

If the peak value of an input signal exceeds 400% of the
measurement range or if the rms value of measured
current exceeds 130% of the rated range, "OR" appears.

Current content
Current phase angle

If the peak value of an input signal exceeds 400% of the
measurement range, or if the rms value of measured
current exceeds 130% of the rated range, "----" appears.

Power value

If a power input exceeds 130% of the rated range,
"OR" appears.

Also, if the measured value exceeds the maximum
displayable digits, 9999, "OR" appears.

Power content
Power phase angle

If the peak value of a voltage input signal exceeds
300% (180% for a 1000 V range) of the measurement
range; if the rms value of measured voltage exceeds
130% of the rated range; if the peak value of a current
input signal exceeds 400% of the measurement range;
or if the rms value of measured current exceeds 130%

of the rated range; "----" appears. Also, if the power
value exceeds the maximum displayable digits, 9999,
"----" appears.

Total harmonic
distortion of voltage

If the peak value of a voltage input signal exceeds 300%
(180% for a 1000 V range) of the measurement range,
or if the rms value of measured voltage exceeds 130%
of the rated range, "----" appears.

Total harmonic
distortion of current

If the peak value of a current input signal exceeds 400%
of the measurement range or if the rms value of
measured current exceeds 130% of the rated range,
"----" appears.

2-8
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2.5 Overrange/Error Indication during Measurement

@ Indication Provided if a Measured Value is Too Small
 Instantaneous value, electric energy, demand

Measurement Item

Conditions and Indications

Voltage

If an input level is below 0.4% of the rated range, the reading
becomes "0 V".

Current

If an input level is below 0.4% of the rated range, the reading
becomes "0 A".

Active power

If an input level is 0.17% or less of the rated range, the
reading becomes "0 W".

Reactive power

If an input level is 0.17% or less of the rated range, the
reading becomes "0 Var".

Apparent power

If an input level is 0.17% or less of the rated range, the
reading becomes "0 VA".

Electric energy

If power input is 0.17% or less of the rated range, integration
stops.

Reactive energy

If reactive power input is 0.17% or less of the rated range,
integration stops.

Power factor
Phase angle

If the input level of either voltage or current is below 0.4% of
the rated range, "----" appears.

Frequency

If frequency is 40 Hz or less or if the input level of a frequency
source is 10% or less of the rated range, the fixed clock is
selected, displaying the set fixed-clock frequency.

Interval electric energy

If power input is 0.17% or less of the rated range, integration
stops.

Power demand

If power demand is 0.17% or less of the rated range, the
reading becomes "0 W".

Reactive power
demand

If reactive power demand is 0.17% or less of the rated range,
the reading becomes "0 Var".

Analog input (optional)

If an input level is below 0.4% of the rated range, the reading
becomes "0 V".

IM CW240E
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2.5 Overrange/Error Indication during Measurement

@ Indications on the basis of other input conditions

Measurement Item Conditions and Indications
Electric energy « When the display setting is any item other than AUTO, if the
Reactive energy integrated value exceeds "999999", the reading is reset to

"0", letting integration continue.

« When the display setting is AUTO, the position of a decimal
point or the unit of measurement is shifted by one digit to
continue integration.

Power factor Because of a computation error, if the power factor:

* Exceeds 1.0, the reading becomes "1.0."

« Is less than -1.0, the reading becomes "-1.0."

« Is S <|P|, the reading becomes "1.0."

Power factor demand | Because of a computation error, if the power factor:

Total power factor « Exceeds 1.0, the reading becomes "1.0."
« Is less than -1.0, the reading becomes "-1.0."

Phase angle If the power factor exceeds 1.0 or is less than -1.0 due to a
computation error, the reading becomes "0°."

Power phase angle If the total power factor exceeds 1.0 or is less than -1.0 due to
a computation error, the reading becomes "0°."

Reactive power Because of a computation error, if

« Avalue in\ s negative, the reading becomes "0."
* S <|P|, the reading becomes "0."

Apparent power If S < |P| due to a computation error, S = |P|.

Legend

P active power value
S: apparent power value
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2.6 Description of Mark Indication

Appears if a voltage overrange occurs.

Appears if a current overrange occurs.

EaE
==

Appears when integration measurement is made by external input control.

—
—

Appears in the event of loss of PLL synchronization. This automatically selects the
fixed clock.

=
=

Appears when a reactive power meter method is used.

Appears when display hold is enabled.

Appears if the amount of data exceeds the capacity of a PC card or the internal memory.

Appears when the CW240 is configured so that data is saved in a PC card. Also, this
mark flashes during an access to the PC card.

Appears when data has been saved in the backup memory.

Appears when the CW240 is configured so that data is saved in the internal memory.
Also, this mark flashes during an access to the internal memory.

Appears if the CW240 is in a key lock state.

Appears when the CW240 is configured so that the RS-232 connection destination is a
PC. Also, this mark flashes during communication with the PC.

Appears if the CW240 is configured so that the RS-232 connection destination is a
printer. Also, this mark flashes during communication with the printer.

Appears if the CW240 is powered through the AC adapter.

Od=EE e b0 o e BEE

Appears when the CW240 is powered through alkaline batteries or a NiMH battery
pack. This mark indicates a battery voltage decrease (remaining capacity) in four steps.

IM CW240E
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Chapter 3 Preparation for Safe Measurements
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Chapter 3 Preparation for Safe Measurements

3.1 Precautions for Use

If you are a first-time user, always read the "Precautions for Safe Use of the
CW240" on pages 6 through 11.

® Do not place any objects on the Instrument.
Do not place another device or a container filled with water on the instrument,
otherwise, the instrument may become defective.

® Moving the Instrument
Before moving the instrument, check that the power cord and all other cables
are disconnected. Hold the instrument with both hands when moving it.

@ Input terminals

Do not bring a charged substance close to the signal terminals, otherwise the
internal circuitry may be destroyed. Do not apply any mechanical shock to the
signal terminals because it might be transformed into an electrical noise and
input into the instrument.

@ Protection of the case or operation panel

Do not pour volatile chemicals on the case or operation panel or leave any
rubber or PVC product in contact with the case or operation panel for a
prolonged period, otherwise the case and/or operation panel may be discolored
or deformed.

® Cleaning

When cleaning the case and/or operation panel, disconnect the power cord from
the outlet and gently wipe the external surfaces with a soft clean cloth. Do not
use chemicals such as benzine or thinner, otherwise the instrument may be
discolored or deformed.

@ Display screen
When the instrument is shipped from the factory, the LCD display screen is
covered with a protective film. Remove it before using the instrument.

@ After use
Disconnect the power cord from the wall outlet after use.

® Long absence of use
If the instrument will not be used for a prolonged period, remove the batteries
(AA-size alkaline batteries or NiMH battery pack).

3-2
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3.1 Precautions for Use

Precautions for Using Clamp-on Probes

/A CAUTION

* The clamping CT (current transformer) is precision assembled to ensure high
performance. When using a clamp, do not apply any intense mechanical shock,
vibration, or force to the clamping CT.

« If dust or any other foreign matter gets in the clamping CT, do not shut the
clamping cores tight. First remove dust and then make sure the clamping cores
on both sides close smoothly

IM CW240E 3-3
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3.2 Connecting a Power Supply

To connect the instrument to a power supply, use the AC adapter(accessorie).

As backup power supply against a power failure, one of the following batteries
can be used. Use them together with the AC adapter.

« Alkaline batteries (accessorie)
See 3.2.2, Using Alkaline Batteries.
* NiMH battery pack (optional)
See 3.2.3, Using a NiMH (Nickel-Hydrogen) Battery Pack.

3.2.1 Connecting the AC Adapter

@ Before Connecting a Power Supply
There is a danger of electrical shock or damage to the instrument. Observe the
following cautionary notes when handling the AC adapter.

/N WARNING

* Use only the Yokogawa-supplied dedicated power cord.

* Check that the power source voltage matches the supply voltage rating of the
AC adapter, and then connect the power cord to the outlet.

¢ Check that the power switch of the CW240 is turned OFF and then connect the
power cord.

« If the CW240 is not used for a prolonged period, disconnect the AC adapter
power cord from the outlet.

« Do not use any AC adapter other than the one (part number: 788011) dedicated
to the CW240.

« Do not place any objects on the AC adapter or power cord, and do not let the
power cord come into contact with a heating element.

« Always hold the plug of the power cord rather than holding and pulling the
cord itself when disconnecting it from the outlet.
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3.2 Connecting a Power Supply

CW240 main unit

Attach the filter
to the cord.

@J AC adapter
<4> Connect
') _
N\ Clamp filter <2> Connect
A1193MN

T <1> Check that the power switch
<3> Connect is turned OFF.

® Procedure for Connecting the AC Adapter

Follow the steps below to connect the AC adapter.

<1> Check that the power switch of the CW240 is turned OFF.
(Attach the clamp filter to the output-side cable of the AC adapter.)

<2> Connect the AC adapter plug to the CW240's AC adapter jack.

<3> Connect the plug of the power cord supplied with the AC adapter to the
power connector of the AC adapter.

<4> Connect the other end of the power cord to the power outlet that meets the
power rating (requirements):

® AC adapter's Power Rating

Supply voltage ratin 100 to 240 V AC
Allowable supply voltage range 90 to 264 V AC
Power supply frequency rating 50/60 Hz
Allowable power supply frequency range 48 t0 62 Hz
Maximum power consumption 70 to 90 VA
Output voltage rating of AC adapter 12V DC
Maximum output current rating of AC adapter 26 A

IM CW240E
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3.2 Connecting a Power Supply

3.2.2 Using Alkaline Batteries

/A\ NOTE

Alkaline batteries are the backup power for the AC adapter. Use them together
with the AC adapter.

Type of alkaline batteries  LR6 AA-type, 1.5V

® Handling Precautions
Observe the following cautionary notes when handling alkaline batteries.

/A WARNING

« Install the alkaline batteries so that the positive and negative polarities are
correctly positioned. Otherwise, the battery fluid may leak or the batteries may
explode.

« Do not attempt to disassemble the batteries, heat them up, or dispose of them
in a fire.

» Do not short the batteries.

« Do not attempt to recharge the batteries.

« Do not solder the batteries.

* When replacing the batteries, replace all six units at the same time with new
ones (of the same manufacturer).

(Do not use manganese batteries as replacements.)
« If the CW240 will not be used for a prolonged period, remove the batteries.

@ Backup Hours by Alkaline Batteries
The number of backup hours available using alkaline batteries varies with the
operating environment and conditions. Refer to the table below.

Operating Conditions Backup Hours Available

LCD backlight OFF
No access to a PC card

Approx. 30 minutes
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3.2 Connecting a Power Supply

@ Indication of a Battery Voltage Decrease

When the CW240 is operated using alkaline batteries, the following mark
appears. A decrease in the battery voltage (remaining capacity) is indicated in
the following four steps:

] — (i~ (1 -]

/\ NOTE

{1

If you continue to operate the CW240 with this mark displayed, the
CW240 will be turned OFF automatically. Replace the alkaline
batteries with new ones before this mark appears.

IM CW240E
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3.2 Connecting a Power Supply

® Procedure for Replacing Alkaline Batteries

Follow the steps below to replace alkaline batteries.

<1> Check that the power switch is OFF and no AC adapter has been
connected.

<2> Raise the battery holder lock switch at the back of the CW240 to remove
the alkaline battery holder.

<3> Remove the old batteries from the battery holder and insert six new alkaline
batteries.

<4> Place the battery holder into the holder inlet of the CW240. Then slide the
battery holder into the slot, so that the battery holder connector connects
properly with the battery connector.

<5> Lower the lock switch on the side of the CW240 to fix the holder.
(The indication changes to "AFREE".)

/\ CAUTION

Place alkaline batteries into the holder with the positive (+) and negative (-)
polarities of the batteries agreeing with the polarity indications in the holder.

CW240 main unit

)
N
<1> Check that the

power switch is turned OFF.
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3.2 Connecting a Power Supply

3.2.3 Using a NiMH (Nickel-Hydrogen) Battery Pack

/\ NOTE

A NiMH battery pack is backup power for the AC adapter. Use it together with -
the AC adapter.

w

Charging type NiMH battery pack (optional) model: 94004

Specifications Voltage :7.2V
Capacity : 2100 mAh
Number of times chargeable (cycle life)
: approx. 300 times  (depending on the operating
environment)

® Handling Precautions
Observe the following cautionary notes when handling the NiMH battery pack.

/A WARNING

* The electrolyte solution contained in the NiMH battery pack is alkaline. If it
comes into contact with any clothing or skin due to a leakage from or rupture
in the battery pack, the clothing or skin may be damaged. In particular, if the
solution gets into an eye, it may cause loss of eyesight. In such a case, do not
rub the affected eye, but thoroughly wash it immediately with clean water.
Then see a doctor quickly for treatment.

* When replacing the NiMH battery pack, always turn the CW240 power switch
OFF and disconnect the AC adapter power cord from the outlet to avoid
possible danger such as a short in the electric circuit or electrical shock.

» Do not use any battery pack other than Yokogawa's NiMH battery pack (model:
940 04).

» Do not leave the NiMH battery pack in strong direct sunlight, inside a vehicle
under the hot sun, or near a fire, otherwise it may result in a solution leakage
or deterioration in the performance and/or life.

» Do not disassemble or modify the NiMH battery pack, otherwise the protective
features of the battery pack may be damaged, resulting in a heating up or
rupture.

* Do not short the NiMH battery as this may cause burns due to the battery pack
heating up.

» Do not dispose of the battery pack in a fire or apply heat to it, otherwise there
is a risk that it will rupture or its electrolyte solution will scatter.

» Do not apply excessive shock to the battery pack, for example, by throwing it.
Doing so may cause solution leakage, battery pack heating, or rupture.

SjuawaInNseal ajes 1o} uoneiedald
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3.2 Connecting a Power Supply

/N WARNING

« Do not use a defective battery pack, such as any leaking solution, deformed,
discolored, or showing any other abnormality.

« Avoid any metal coming into contact with the battery pack when carrying it, as
there is a danger of a short.

* Do not immerse the battery pack in water or make it wet. Otherwise, it may
heat up or rust as well as leading to a loss of functions.

« If the battery pack is not used for a prolonged period, remove it from the CwW240
and store it in the following environment.
Storage period of 1 year or less:

Temperature of -20°C to 35°C (in locations with low humidity)

Storage period of 3 months or less:

Temperature of -20°C to 45°C (in locations with low humidity)

@ Procedure for Installing the NiMH Battery Pack
Follow the steps below to install the dedicated NiMH battery pack.

<1> Check that the power switch is turned OFF.
<2> If the AC adapter is in use, disconnect the power cord of the AC adapter
from the outlet.

CW240 main unit

<2> Check that the power plug
is disconnected.

AC adapter

<1> Check that the power switch
is turned OFF.

3-10
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3.2 Connecting a Power Supply

Lock switch /
s
~ c

<3> If using alkaline batteries, raise the lock switch at the back of the CW240 to
remove them from the battery holder. Then install the NiMH battery pack
into the holder.

<4> Place the battery holder into the holder inlet of the CW240. Slide the battery
holder into the slot, so that the battery holder connector connects properly
with the battery connector.

<5> Lower the lock switch on the side of the CW240 to fix the holder.
(The indication changes to "AFREE".)

® Recharging the NiMH Battery Pack

When shipped from the factory, the dedicated NiMH battery pack (optional) is
not fully charged for safety reasons.

Recharge the battery pack to its full level before use.

When recharging it, use the CW240 and AC adapter.

/A WARNING

* When recharging the NiMH battery pack, always do so using the CW240 main

unit.

* When recharging the NiMH battery pack, keep the ambient temperature within
the range from 10°C to 35°C. Recharging the battery pack outside this range
may result in an insufficient amount of charge, solution leakage, or battery
heating.

IM CW240E
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3.2 Connecting a Power Supply

® Procedure for Recharging the NiMH Battery Pack
Follow the steps below to recharge the NiMH battery pack.

<1> With the battery pack installed as instructed above, connect the AC adapter
to the CW240.

<2> The LED indicator on the side of the AC adapter jack comes on, indicating
that the battery pack is being recharged. When recharging is complete, the
LED indicator goes off.

/A NOTE

The NiMH battery pack will be recharged regardless of the ON/OFF of the power
switch. In this case, power is supplied through the AC adapter.

TIP

When the LED indicator is flashing, the CW240 is in a waiting-to-be-recharged state.
The CW240 falls into this state if:

the ambient temperature is outside the 10°C to 35°C range,

the battery performance is significantly low due to over-discharge or for other rea-
sons,

the battery temperature has exceeded 55°C during recharging, or
the ambient temperature has changed abruptly.

@ Indication that Recharging is Required

When the CW240 is operated using the NiMH battery pack, the following mark
appears. A decrease in the battery voltage (remaining capacity) is indicated in
the following four steps:

- (- (- ]

/A\ NOTE

If you continue to operate the CW240 with this mark displayed, the
CW240 will be turned OFF automatically. Recharge the NiMH battery
pack before this mark appears.

3-12
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3.2 Connecting a Power Supply

® Backup Hours with a NiMH Battery Pack
The number of backup hours available using a NiMH battery pack vary with the
operating environment and conditions. Refer to the table below.

Operating Conditions Backup Hours Available

LCD backlight OFF
No access to a PC card

Approx. 3 hours

® NiMH Battery Life

The NiMH battery pack can be recharged approximately 300 times, though the
frequency depends on the operating environment. The life of the battery pack is
over if the low-battery mark appears soon after the battery pack has been fully
recharged. Replace the battery pack with a new one.

IM CW240E
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3.3 Connecting Voltage Probes

/N WARNING

* For safety, connect voltage probes to the CW240 main unit and then to the
circuit under test.

« Before attaching a voltage probe to the circuit under test, turn off power to the
circuit under test. It is very dangerous to connect or disconnect a voltage
probe without turning off the circuit under test.

« Be sure to connect voltage probes to the secondary side of the circuit under
test such as current limiters (circuit breakers). Should an accident such as a
short occur, other circuits will be protected by these circuit breakers.

* Be extremely careful not to connect a voltage circuit to the current input ter-
minals or a clamp-on probe to the voltage input terminals. An improper con-
nection may result in not only damage to the circuit or equipment under test
or the CW240, but also an injury to personnel.

« \oltage input terminals N, U1, U2, and U3 are not isolated from each other. Do
not connect any voltage probes not required (not used) for measurements.
Also, do not touch voltage input terminals not used.

« For measurements, do not use any voltage probes other than those supplied
with the product.

Insert the plug so that it is fastened
with a voltage input terminal securely.

Voltage probe,
black (N terminal)
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3.4 Connecting Clamp-on Probes

/A WARNING

 For safety, connect a clamp-on probe to the CW240 main unit and then to the
circuit under test.

» Before clamping a clamp-on current probe onto the circuit under test, turn off
power to the circuit under test. It is very dangerous to clamp or unclamp the
clamp-on probe without turning off the circuit under test.

* Be sure to connect a clamp-on probe to the secondary side of the circuit un-
der test such as current limiters (circuit breakers). Should an accident such
as a short occur, other circuits will be protected by these circuit breakers.

» Be extremely careful not to connect a voltage circuit to the current input ter-
minals or a clamp-on probe to the voltage input terminals. An improper con-
nection may result in not only damage to the circuit or equipment under test
or the CW240, but also an injury to personnel.

* Do not connect any clamp-on probe not required (not used) for measurement.

* For measurements, do not use any current probes other than those dedicated
to the CwW240.

* Do not use a clamp-on probe for a non-insulated conductor.

Ring markers

Clamp-on current probe

® Use of Ring Markers

* When using multiple clamp-on probes, attach ring markers (four colors) to the
probes. This allows inputs to be identified. Attach ring markers of the same
color to the current probe side <1> and connector side <2> of the cable of a
clamp-on probe.

* When attaching ring markers, exercise care not to damage the clamp-on
probes.

IM CW240E
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3.4 Connecting Clamp-on Probes

@ Connecting Clamp-on Probes
When connecting a clamp-on probe to the CW240 main unit, connect the plug of
the clamp-on probe so that the groove in the plug agrees with the guide in the
CW?240 main unit (that the H and L polarities are correctly connected).

® Types of Clamp-on Probes
Clamp-on probes that can be connected to the CW240 are available in the
following seven types. The CW240's current range setting changes depending

on the clamp-on probes in use.

1000 A (for 5 minutes)

Model CW240 Current Range
96036 (for 2 A) 200 mA/500 mA/1 A/2 A
96033 (for 50 A) 5 A/10 A/20 A/50 A
96030 (for 200 A) 20 A/50 A/100 A/200 A
96031 (for 500 A) 50 A/100 A/200 A/500 A
96032 (for 700 A) 200 A/500 A/1000 A

96034 (for 3000 A)

Current range is selectable using a switch.

96034-1 300 A/750 A/1500 A/3000 A
96034_2 200 A/500 A/1000 A/2000 A
96034_3 100 A/200 A/500 A/1000 A
96035 (for 3000 A) Current range is selectable using a switch.
96035_1 300 A/750 A/1500 A/3000 A
96035_2 30 A/75 A/150 A/300 A
/\ CAUTION

When connecting a clamp-on probe, always check that the rating of the current
under test agrees with the rating of the clamp-on probe, including model num-

ber check.

3-16
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3.5 Connection Diagrams of Voltage
Probes and Clamp-on Probes

Single-phase two-wire/Single load
(1P2W)

Load 1

yoeld
pay

(oo d%eriz |

Single-phase two-wire/Two loads
(1P2W)

N 1 Load 1 Load2
w| o
g &
x

500t |

Single-phase two-wire/Three loads
(1P2W)

Load1 Load?2 Load3

B84

3oe|g
pay

S

O 000 FeHeHe e,

Single-phase two-wire/Four loads
(1P2W)

N 1
Load 1 Load2 Load3

IM CW240E
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3.5 Connection Diagrams of Voltage Probes and Clamp-on Probes

Single-phase three-wire/Single load Single-phase three-wire/Two loads
(1P3W)

(1P3W)

N 1 2 Loadl Load2 N 1 2
@ o < @ v <
) )
= 2 =1 Qg
= =
O 00 O e A O 00 0%
] 2w W), oo 3! %, RANPEZNIPEH

Single-phase three-wire three-current

(AP3Wa3I)
<Measurement of neutral line current>

N 1 2
Q o
~ =

IM CW240E
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3.5 Connection Diagrams of Voltage Probes and Clamp-on Probes

Three-phase three-wire two-current/
Single load (3P3W2I)
<Two-power-meter method>

Three-phase three-wire two-current/
Two loads (3P3W2I)
<Two-power-meter method>

Load 1 Load 2
S R T
of 3 @
A
(D

Three-phase three-wire three-current
(3P3W3)
<Three-power-meter method>

pay
MO|[BA
an|g
00
g i8S
gi=/%)

IM CW240E
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3.5 Connection Diagrams of Voltage Probes and Clamp-on Probes

Three-phase four-wire (3P4W) Three-phase four-wire four-current
(3P4W4I)
<Measurement of neutral line current>

%oe1g
pay
MOJ[9A
an|g
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3.5 Connection Diagrams of Voltage Probes and Clamp-on Probes

Scott connection (3P3W+1P3W)
Single-phase (1P3W) connection: R-S

Three-phase
Single phase 3-wire

N RS T 1(R) 2(S R

%oe|g
pay
MOJIoA
anig

Scott connection (3P3W+1P3W)
Single-phase (1P3W) connection: S-T

Three-phase
Single phase 3-wire

N RS T 1(5 2(T) R

soe|g
poy
MO||BA
an|g

Scott connection (3P3W+1P3W)
Single-phase (1P3W) connection: T-R

Three-phase
Single phase 3-wire

1M 2(R)

IM CW240E
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3.6 Turning ON the Power Switch

Model Name Screen

When the power switch is turned ON, the CW240 displays the following startup screen for
approx. 2 seconds.

CLAMP-CN POWER METER

cwa24a0o0

YOKOGAWA ¢

Message Screen

This screen displays the model, version number, the presence of options, and self-check
results.

CWwW240 Ver 1.00
FPGA Check OK
SDRAM Check OK
SRAM Check OK
Flash Disk Check OK
RTC Check OK
EEPROM Check OK
Setting Check OK
Option:Analog In/Out

When the self-check has been completed normally, the screen displayed when
you previously turned OFF the CW240 appears.

TOP_MEHU 2089528

= -"‘l To switch to the Top Menu screen shown
on the left, press the TOP MENU key.

key

MEASURE SETUR FILE

3-22 IM CW240E



3.6 Turning ON the Power Switch

@ Description of the Message Screen

Indications Description
1 |CW240 VER 1.00 Model and version number
Self-check
2 | FPGA Check OK FPGA check
3 | SDRAM Check OK SDRAM check
4 | SRAM Check OK SRAM check
5 | Flash Disk Check OK Check of the flash file system (internal memory)
6 | RTC Check OK Check of the real-time clock
7 | EEPROM Check OK EEPROM Check
8 | Setting Check OK Setting data check
9 | Option:Analog In/Out Option specifications
The example shows the presence of analog I/0.

/A CAUTION

If an error is detected by the self-check (3 to 8 items), the information about the
error is displayed. For countermeasures, see Chapter 16, Maintenance Trouble-

shooting.

IM CW240E
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3.7 Performing Measurements
with Greater Precision

« After turning the power switch on, let the CW240 warm up (for more than 30
minutes) before starting to perform measurements.

To perform measurements with higher precision, use the CW240 under the
following environment conditions:

Ambient temperature: 23 £ 5°C

Ambient humidity: 35 to 75% R.H (no condensation)

If the CW240 is installed in a location where the ambient humidity is less than
30%, use an antistatic mat, etc. to prevent electrostatic discharge.

If you move the CW240 from a location of low temperature and humidity to a
location of high temperature and humidity or, if there is an abrupt change in
the ambient temperature, condensation may occur in the CW240. If this
happens, let the CW240 stand still for at least an hour to allow it to adapt to
the new ambient temperature and for any condensation to dissolve. Then
begin operating the CW240.

« Supply the power of sine waves at 50 Hz/60 Hz.
* When using a clamp-on probe, pay attention to the following points:
<1> When performing measurements, hold the clamp-on probe so that the
conductor cable runs through the center of the clamping CT.
<2> Ensure that the orientation of the clamp to the direction of the conductor
cable (from the power supply to the load) is correct, as shown on the right.
<3> Ensure that the clamping CT is properly closed.

Power supply side
(SOURCE)

Conductor cable

N

Joint section

< Load side

Clamping CT (LOAD)

TIP

The CW240 obtains the measured value from voltage and current inputs.
(For computation equations, see Chapter 17, CW 240 Specifications.)

There may be cases where the CW240 shows a measurement value different from
those obtained by other equipment with different operation principles or computation
equations.
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Chapter 4 Wiring
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Chapter 4

4.1 Precautions for Wiring to
the Measurement Circuit

/A WARNING

« Before carrying out wiring, be sure to read through 3.3, Connecting Voltage
Probes, and 3.4, Connecting Clamp-on Probes.
« Do not apply an input exceeding the following value to the voltage input
terminals.
Maximum allowable input : 1000 V rms
For measurement category Il : 600 V rms
¢ The maximum allowable input and maximum operating circuit voltage of the
clamp-on probes are as specified in the table below. Do not apply an input
exceeding the relevant value or use the CW240 at a circuit voltage

exceeding it.
Model | curent Rating | e | MaXimin Operaing Creut oliagel
96036 | 2A 20A 50 VICAT.III
96033 | 50 A 60 A 300 V/CAT.IIl
96030 | 200 A 250 A 300 V/CAT.II, 600 V/ICAT.II
96031 | 500 A 625 A 300 V/CAT.II, 600 V/ICAT.II
96032 | 700 A (continuous) | 700 A (continuous) 600 V
1000 A (for 5 min) 1000 A (for 5 min)
96034 | 1000/2000/3000 A 2400 A (continuous) | 600 V/CAT.III
3600 A (for 10 min)
96035 | 300/3000 A 360/360 A 1000 V/CAT.III (area to be measured)
SEE ALSO

For more information, see Chapter 17, CW 240 Specifications.

/N WARNING

« If using an external VT (voltage transformer) or CT (current transformer), make
sure the transformer can sufficiently withstand the voltage to be measured.

* Be careful not to allow the secondary side of CT to become open-circuited
while the CT is being energized. Otherwise, a high voltage may develop on the
secondary side, posing extreme risks.

IM CW240E



4.2

Installing the CW240

Install the CW240 in locations meeting the following conditions:

® Location
Indoor

® Ambient Temperature and Humidity
* Ambient temperature : 5°C to 40°C
* Ambient humidity 1510 85% R.H
(no condensation)

@ Operating Altitude
¢ 2000 m max. above sea level

® Measurement Category (CAT.)
The measurement category of the CW240 is IIl.

Measurement

category Remarks

Description

Il |CAT.Il |For measurements performed
on circuits directly connected
to the low voltage installation.

Appliances, portable
equipments, etc.

Il | CAT.II | For measurements performed
in the building installation.

Distribution board, circuit

breaker, etc.

IV | CAT.Iv | For measurements performed
at the source of the low-voltage

installation.

Overhead wire, cable
systems, etc.

Outlet

Entrance IV
Cable

Internal Wiring
i T

/

IM CW240E
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4.3 Installing the CW240

@ Installation Category (CAT.)
The installation category of the CW240 is Ill.

Instrallation

Category Description

1] CAT.Il | Applies to electrical equipment wihch is supplied form the
fixed installation like distribution board.

1 CAT.llI | Applies to electrical equipment which is power-supplied from
a cable way ranging from the primary stage and branch point
of equipment directly introducing electricity form a distribution
board to the wall outlet.

IV |CAT.IV| Applies to electrical equipment which is power-supplied form
a cable way ranging from the entrance cable of a building to
a primary overcurrent protection.

@ Pollution degree

The pollution degree of CW240 is 2.

“Pollution degree” describes the degree to which a solid, liquid, or gas which
deteriorates dielectric strength or surface resistivity is adhering.

“2" applies to normal indoor atmosphere. Normally, only non-conducitve
pollution occurs. Occasionally, however, temporary conductivity caused by
condensation must be expected.

@ Level Location
Do not install the CW240 in an unstable or inclined location. Otherwise, it may
fail to achieve precision measurements.

@® Do not install the CW240 in a location that is:

« exposed to direct sunlight or close to a heat source,

« close to a noise source such as high-voltage equipment or a motive power
supply,

« exposed to a relatively large amount of lampblack, steam, dust, corrosive

gas,

exposed to frequent mechanical vibration,

« close to a source of strong electromagnetic fields, or

* unstable.

/N WARNING

« When using multiple CW240s, provide a space of at least 10 mm between the
meters.

« If the CW240 is installed in a switchboard, etc., provide a space of at least
10 mm from the wall. Also, provide space for wiring sections of terminals, etc.
in consideration of protrusions such as plugs.

IM CW240E



4.3 Setting up Wiring

Wiring can be set up on the GENERAL 1/2 screen.

® General 1/2

TOP_MENY Bt e )

MEASURE.

SETUP 29425138

=5y Page 172
GENERAL coMMU<]v ]|
[ wIrInG : 71]
LOAD : LOADL
OLTAGE U3
RANGE| 150
0001. 00}
URRENT| CH13
RANGE] 207
000100}
LAMP_ | 96030]

SETUP ke e
i

cHANSE | [ I I

SYSTEN RESET

‘JENTER Select processing.

® Changing Wiring

Using the Up and Down cursor key, select WIRING (highlighted).

A
< D
\VJ

Press the F1 key (CHANGE).

L) The wiring selection window appears.
3P3W+1P3W Scott connection
3P4w4l Three-phase four-wire four-current
3P4W Three-phase four-wire
3P3W3lI Three-phase three-wire three-current
3P3W2I Three-phase three-wire two-current (Default)
1P3W3I Single-phase three-wire three-current
1P3W Single-phase three-wire
1P2wW Single-phase two-wire

Press the ENTER key.

This causes the wiring selection window to close, bringing you to the
NTER ) GENERAL screen.

The selected wiring is indicated.

SEE ALSO
For more information on settings, see Section 6.2, General Settings 1/2, in Chapter 6,
Configuring Settings.
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4.4 Setting up the Number
of Loads

The number of loads can be set up on the GENERAL 1/2 screen.

® General 1/2

TOP_MENU e N
SETUP i
O Page 1/2
GENERAL SAYE conruf<Tr]
[ WIRING i 3Pauzl
LOAD :

OLTAGE] UI13

a RANGE| 1507
— T 0001.00]

\V, URRENT]_CHL3
RANGE]

208

T 0001, 00]

7a\ & o LoADT |L[IAD2 ‘ ‘ ‘
() — E=

SYSTEM RESET

HENTER Solect processing.

® Changing the Number of Loads

Using the Up and Down cursor key, select LOAD (highlighted).
The function key labels change.

| Load 1 | Load 2 | Load 3 | Load 4 | |

Default: Load 1

Set the number of loads using the corresponding function key.
o

@ For Scott Connections
If wiring is set to 3P3W+1P3W(Scott connection), the setting of 1P connection is
displayed (instead of the number of loads).

SEE ALSO
For more information on settings, see Section 6.2, General Settings 1/2, in Chapter 6,
Configuring Settings.
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4.5 Carrying out Wiring

/A WARNING

* When attaching voltage probes to or clamping a clamp-on probe on the circuit
under test, turn off power to the circuit under test. -
It is very dangerous to connect or disconnect a voltage probe or clamp or
unclamp a clamp-on probe without turning off the circuit under test.

* Be sure to connect voltage probes to or clamp a clamp-on probe on the sec-
ondary side of the circuit under test, such as current limiters (circuit break-
ers). Should an accident such as a short occur, other circuits will be protected
by these circuit breakers.

SN

BuLm

Power supply
side

E Circuit breaker

Power supply side Clip voltage probes securely onto
metal parts such as screws or
wiring bars.

Orientate the clamp-on
probe so that the

arrows on the clamping
CT faces the correct
direction.

d

Direction marks Load side

Load side
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4.5 Carrying out Wiring

45.1 Single-phase Two-wire / Single Load (1P2W)

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. 2o0iiese WIRING CHECK LoADL R CTEr
(=3 o [wirinG
1P2W  LOADL LOAD P20
1 - ¥ INPUT DK [LDAD
3 [ 1 1 INPUT 0K 1
0 ! El U150y
u ® 100
6 208
R FRES. DK% o
C PHASE DIF.
E Ul-11 0K
[H 07 U2 U3 CHI CHZ CHa CHe |
I R R R
[CHANGE

@ Actual Wiring

=
A /B)
Power \EI!?: ﬁ Load

supply |N N
IR v
@ o
g1 2
=~

QL Q
Q Q QO Yot R,

SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.5 Carrying out Wiring

4.5.2 Single-phase Two-wire / Two Loads (1P2W)

The CW240 can simultaneously measure multiple loads of the same power
supply (voltage shared).

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. MEEE UIRING CHECK LoADL R CTE
[ o [uiring
1P2H LOADZ L&D 1P20
1 et v INPUT DK |LDAD
5 N | 1 1 INPUT 0K 2
u  — o
H
u |2 h 208
R FREQ. 0K % oo
C PHASE DIF.
E Ui-11 0K
L
Ul B0Hz
[ W07 _UZ U3 CHT CH2 GHa GHE INngRm-m
] ‘ ‘ ‘ ‘
[CHANGE

® Actual Wiring

=
I T |
Power £ - Load
supply | N ™ . Dé N 1
123 vl
=
AN !
Load
i | 2
v
2 2
2 o
’O)Y‘O)Y
10,510,510,
SEE ALSO

For more information on wiring checks, see Section 4.7, Checking Wiring.

BuLm H
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4.5 Carrying out Wiring

4.5.3 Single-phase Two-wire / Three Loads (1P2W)

The CW240 can simultaneously measure multiple loads of the same power
supply (voltage shared).

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. o0yies WIRING CHECK LoADL R AT
(=53 o fuiring
1P2W  LOAD3 LOAD P20
1 - ¥ INPUT DK [LDAD
3 [ |1 1 INPUT 0K
: — L
H
u |2 h o zom
R + FRES. DK% o
C |3 PHASE DIF.
E Ul-11 0K
[H 07 U2 U3 CHI CHZ CHa CHe |
[DTSFLAT | | ‘ ‘ |
[CHANGE

@ Actual Wiring

=
! /R
Power Load
supply |N . N 1
%%z v
=
AN
Tﬁ% N Lozad
T
=
AN
Tﬁ% " Losad
@ 0
g1 &
¢ ¢ ¢ ¢
L, Q
Yot A K
SEE ALSO

For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.5 Carrying out Wiring

4.5.4 Single-phase Two-wire / Four Loads (1P2W)

The CW240 can simultaneously measure multiple loads of the same power

supply (voltage shared).

® WIRING DIAGRAM Screen

WIRING DIfG. S
[y
1PIH LOADd L&D
1 it
g N | 1
0 2
I B
R *
C |3
E &
T |
[N 01 U2 U3 CHI CHZ GH3 GH4
I | ‘ ‘ ‘
[CHANGE

® Actual Wiring

® WIRING CHECK Screen

WIRING CHECK

LOADL

2684.,06/30
19:16: 09

FREQ. 0K
PHASE DIF.
Ul-11 0K

Power

3oe|d
pay

gﬁ:‘! B Load
supply N o { D N| 1
i3 vl
1 =
AN
Lﬁﬁ N Lozad
v
=
AN
Lﬁﬁ N Loaad

SEE ALSO

For more information on wiring checks, see Section 4.7, Checking Wiring.

IM CW240E

4-11

BuLm H



4.5 Carrying out Wiring

455 Single-phase Three-wire / Single Load (1P3W)

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. o0iies WIRING CHECK LoADL 20049582
(=3 o [wirinG
1P3N  LOADL LOAD 1P3U
1 - ¥ INPUT DK [LDAD
3 [ 1 1 INPUT 0K
0 * ¥ PHASE oK U 190V
u ® 100
R FREa. ok 1, 200
C PHASE DIF.
E Ul-11 0K
uz-12 oK PLL
W [N U2 U3 CHI CH2 CH3 CH4 |
gl [ [ [ ]
[CHANGE

@ Actual Wiring

|
AN
N \ N
Power
supply 1% Load
2 ) 2
12
o 2 3
o Q >
= B
IO IO
0,500,
SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.
IM CW240E
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4.5 Carrying out Wiring

4.5.6 Single-phase Three-wire / Two Loads (1P3W)

The CW240 can simultaneously measure multiple loads of the same power
supply (voltage shared).

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. e UIRING CHECK LoADL R GRS
[ = [uiring
1PN LOADZ LOAD 1P3U
1 - ¥ INPUT DK LDAD
3 [ 1 1 INPUT 0K
0 * ¥ PHASE oK U 190V
u ® 1.00
R > FREa. ok [t 290
C 2 PHASE DIF.
E * ULkl
vz-1z ok PhL
[ W_U7 U2 U3 CHT CH2 GHa e INTER.
Jinin
[DTSFLAT | ‘ ‘ ‘ ‘
[CHANGE

® Actual Wiring

=
| m |
13 Tﬁﬁg
Power N l'\ Y o o N Load
supply 12 T = 1
2 R 2
I =
L [EVZaNY !
D; N| Load
“r

SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.5 Carrying out Wiring

4.5.7 Single-phase Three-wire Three-current (1P3W3l)
<Measurement of neutral line current>

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. 2o0ditase WIRING CHECK LoADL 200412879
(=53 o fuiring
1P3N3T LOADL 1PU3L
1 - ¥ INPUT DK LDAD
3 [ * L 1 INPUT 0K 1
0 * 0 ¥ PHASE oK U 190V
u A v oo
R i FRES. DK% o
C PHASE DIF. |14 204
E Ul-11 oK [x 100
uz-12 oK PLL
[CH 01 U2 U3l CH2 cha chd |
[DTSFLAT | | ‘ ‘ |
[CHANGE

@ Actual Wiring

=
| m |
1123 ﬁ =
Powelr N !l Er_, /N N Load
supply Y = .
2 %2 N Dé 2
% A e

xoelg
pay
MO[[OA

¢ ¢ O ¢ )
,%5@/‘(% o}f:@

SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.5 Carrying out Wiring

45.8 Single-phase Three-wire Two-current / Single Load

(3P3W2I)
<Two-power-meter method>

® WIRING DIAGRAM Screen @® WIRING CHECK Screen
WIRING DIAG. R rre UIRING CHECK LoADL R CRCr
(=153 o [wiRring
IPINZT LOADL LOAD 3PAU2L
iR - ¥ INPUT DK LDAD 4
s [28 1 1 INPUT 0K 1
0 BT * v PHASE oK U 115%3
I I PHASE DK | 00 é
R o FRER.  m % =
C PHASE DIF. =,
E UL-11 0K S
u2-13 oK PLL Q
[N 01 02 U3 CH CHZ GH3 CH4
ESPW
[CHANGE

® Actual Wiring

=
1R /AN 1R
jﬁ'm
Power |2S % . . 2S Load
supply N
3T % 3T
ol = @
gl 2 5
=

e A e A

SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.5 Carrying out Wiring

45.9 Single-phase Three-wire Two-current / Two Loads
(3P3W2I)
<Two-power-meter method>

The CW240 can simultaneously measure multiple loads of the same power
supply (voltage shared).

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. 0% WIRING CHECK LoADL R AT
(=3 o [wiring
IPINZT LOADZ LOAD 33U
- ¥ INPUT DK LDAD
s [28 1 1 INPUT 0K z
0 BT * ¥ PHASE oK U 190V
U T pHasE ok |X L0
R * o FRER. m %
C 2 PHASE DIF.
E * Ul-11 0K
T u2-13 oK PLL
[CH 1 U2 U3 W1 CH2 cha chd |
gl [ [ [ ]
[CHANGE

@ Actual Wiring

=
1R /AN 1R
by ,
Tt
Power 2S X . . 2S Load
supply T = 1
3T % /N 3T
Y
7 R
D; 25 Load
o 2
@© py) @©
3| & 5
oy
SEE ALSO

For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.5 Carrying out Wiring

4.5.10 Three-phase Three-wire Three-current (3P3W3l)

<Three-power-meter method>

® WIRING DIAGRAM Screen

WIRING DIAG. e v e
=) [y
3P3W3T LOADL
rat
5 28 - L
0 R * 0
U A
R D
c
E
[N 01 02 U3 CH CHZ GH3 GH4

[DISFLAT |
[CHANGE

® Actual Wiring

@® WIRING CHECK Screen

LOADL e
O

WIRING CHECK

‘m
>

¥ INPUT DK
1 INPUT 0K
¥ PHASE DK
1 PHASE 0K
FREQ. DK
PHASE DIF.
UL-11 0K
uz-12 oK PLL
U3-13 0K

1R ~ 1R
163
Power |25 X s = Load
supply 128
3T 3T
w 3 =
gl & 5
x
¢ ¢ IO
10, % %*( 0.

Do not connect a wire to terminal N of the voltage input terminals.

SEE ALSO

For more information on wiring checks, see Section 4.7, Checking Wiring.

IM CW240E

4-17

BuLm H



4.5 Carrying out Wiring

4.5.11 Three-phase Four-wire (3P4W)

® WIRING DIAGRAM Screen

14323:61

WIRING DIAG. 28048625
[=]'5S
3P4W  LDADL
rat
5 25 * L
0 3T > il
U a
R D
C
E
N1 U2 U3 GHT GHZ CH3 CHA
Bl 1 1 |
[CHANGE

@ Actual Wiring

® WIRING CHECK Screen

20840638
15155t 95

WIRING CHECK LOADL
=] [y

Y OINRUT 0K
1 INPUT 0K
Y PHASE DK
1 PHASE DK
] FREQ.
' PHASE DIF.

Ul-11 0K

uz-12 oK PLL

U3-13 0K

1R

1R

2S
Power
supply | 3T

N

SEE- ALSO

pay

MO||DA

an|g

Load

<

0, %

¢ ¢ :: CGIED
%/}J O,

For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.5 Carrying out Wiring

4.5.12 Three-phase Four-wire Four-current (3P4W4l)
<Measurement of neutral line current>

® WIRING DIAGRAM Screen

® WIRING CHECK Screen

WIRING DIAG. R

=5y
3P4W4T LOADL
=

5 B8 - L
0 BT * 0
U N - £
R o
c

E

[H_U1 U2 U3 crt 2 ohg G4 ]

b | | | | \

26640678
19:91: 3

WIRING CHECK LOADL

LI wIRING
¥ INPUT  OK

1 INPUT 0K 1

v PHASE OK U 115%3

1 PHASE OK A" on

o FRER. m %

PHASE DIF. |14 204

Ul-11 0K F‘XLLW 10

f H%:}% EE N iz

INTER,

Jinin

® Actual Wiring

Power
supply

Load

SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.

IM CW240E
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4.5 Carrying out Wiring

4.5.13 Scott Connection (3P3W+1P3W)

Single phase (1P3W) connection: R-S

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. 20aee WIRING CHECK 3P3U R
(=3 =TT
3P+1P(R-5) LOAD 3P3U+1H
1 * 1R[3 Y INPUT 0K 1P COM.
5 5 75 | P I INPUT DK R
0 BT *3T |3 Y PHASE oK U 150V
T I I pHasE oK |5 L0
R o FREH. LU AP
C rat 11 PHASE DIF.
E T NP Ul-11 0K
L = 7|3 uz-13 oK [PLL
W Ul 60Hz
[CH 01 U2 U3 CHI CHZ CH3 cHe ] 07T 0K INTgﬂRm.m
i N | e | o i e | oo

@ Actual Wiring

I::>
1R /N 1R
%‘D
2S ¥ A . . 2S Three-phase,
Power 188 Y = 3-wire
supply | 3T Y /R 3T | Lo
N % o o
— |::>
1
. N Single-phase,
Lﬁ—j == 3-wire
J_— % m 2 Load
[o:] P =< o] !
2| & 2 =
2 g °
@/y
SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.
IM CW240E
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4.5 Carrying out Wiring

4.5.14 Scott Connection (3P3W+1P3W)

Single phase (1P3W) connection: S-T

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. R e rCT WIRING CHECK 3P3U 04953
[mfES Do [uiring
3P+1P(5-T) LOAD 3P3U+1H
1R > 1R[z2 Y INPUT 0K 1P COM.
5 5 25 | P I INPUT DK 5]
0 BT *3T |3 ¥ PHASE oK U 1150']\0’
[T U I PHASE DK |* 500
R o FRER. Ok Ty
C > 11 PHASE DIF.
E T NP Ul-11 0K
L = 7|3 uz-13 oK PLL
T W Ul 60Hz
[H 01 02 U3 CHI CH? CH3 CH4 2C0TT oK -
ESPLAV | ‘
[CHANGE COMMECT

® Actual Wiring

1R 1R
2S !I 25 Three-phase,
Power 3-wire
supply | 3T 3T Load
N
) N Single-phase,
J_ }';‘ 3-wire
1 2 Load

3oe|g
pay
MO|[9A
an|g

SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.5 Carrying out Wiring

4.5.15 Scott Connection (3P3W+1P3W)

Single phase (1P3W) connection: T-R

® WIRING DIAGRAM Screen ® WIRING CHECK Screen
WIRING DIAG. e 1 WIRING CHECK 3P3U R i)
Do~ =l
3P+1P(T-R) LOAD
1 * 1R[3 ¥ OINPUT 0K
5 5 75 | P I INPUT DK
0 BT * 3T |3 Y PHASE OK
U N W I PHASE OK
R o FREH. 0K
C rat 11 PHASE DIF.
E T NP Ul-11 0K
L = 7|3 uz-13 oK [PLL
i W
[H_U1 U7 13 cAi crz cha and ] S¢0TT 0K
DTSPLAY DTSPLAY WERSURE TP
@ANGE | | ‘ ‘ | [CHANGE ‘ TP3W yalie comECT

@ Actual Wiring

1R
2S Three-phase,
Power 3-wire
supply | 3T Il ar| Load
N
|
N Single-phase,
J_ 3-wire
L 2 Load

xoe|g
pay
MO|[BA
an|g

¢ 5 [ETFTD
@/, [}(d@ﬁ

SEE ALSO
For more information on wiring checks, see Section 4.7, Checking Wiring.
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4.6 Wiring the Measurement
Circuit Using External VT/CT

/A WARNING

* When using an external CT, be careful not to allow the secondary side of the
CT to become open-circuited while the primary side is being energized,
otherwise, a high voltage may develop on the secondary side, posing extreme
risks.

» The current under test flows though the thick lines shown in the figure below.
For these, use wires that have an adequate margin of current-carrying

capacity.

If the maximum voltage or current level of the circuit under test exceeds the
maximum measurement range of the CW240, use an external VT and/or CT.
This strategy enables the measurement of the voltage or current level.

Example of Single-phase 2-wire (1P2W)

|

Alddns Jamod

VT CT

(voltage transformer)

QO QLo
%@ﬁﬁoﬁﬁoﬁﬁoﬁ

TIP

« If using VT and/or CT, setting the VT ratio and/or CT ratio allows the CW240 to
display the primary-side value.

* When the secondary side of the CT is rated at 5 A, it is recommended that the 96033
(for 50 A) clamp-on probe be used in the 5 A range.

SEE ALSO
For how to set a VT or CT ratio, see 6.2.7, Setting Up VT Ratio and CT Ratio.

IM CW240E 4-23

BuLm H

(current transformer)



4.7 Checking Wiring

/N WARNING

Checking wiring is important for ensuring safe and accurate measurements.
Refer to Chapters 3 and 4 to carry out the necessary precautions for safe
measurement and ensure that the connections have been made correctly.
Check that the connections of the voltage probes and the connector H/L
orientation and measurement positions of the clamp-on probe are
correct.

¢ Pressthe F1 key (DISPLAY CHANGE) on the MEASURE screen to select the
WIRING CHECK screen.

¢ The following item is indicated on WIRING CHECK screen.
Rms value of voltage input and Current input, and phase angle and vector
diagram related to U1.

<Measured value display>

WIRING CHECK LOADL 200510
2o IRiNG

T 50 0V Yonn
ERTI N ‘ Voltage(rms):U1l
bt b T Phase angle
e o
o 1 zgg"mz o (relative to U1)
- Current(rms):I1
vector dia T Phase angle
gram INTER. ( I A Ul)
displayed /_\ i relative to
play BT AN oo

<Judgment result display>

WIRING CHECK LOADL e
F B furing
AP3NZT

o R | (o l Judgment result l
‘ v PHesE |ox |V 150¥

S0nin
=

Use the key to switch between the measured value and judgment
result displays.

To change the wiring to 3P3W+1P3W (Scott connection), press the F4 key to
display the connection destination of a single-phase load.
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4.7 Checking Wiring

A NOTE

» As the CW240 performs a wiring check based on the conditions shown below
to judge if the wiring is accepted (OK) or rejected (NG), there may be cases
where the result of the check may show what is actually correct wiring as NG

and vice versa.

For this reason, also check for an error in the vector diagram or measured

values.

* The rms values, phase angles, and vector diagram displayed are based on the
fundamental components of voltage and current inputs.

® Wiring Check Items and Error Conditions - 1

Item

Error Conditions

Voltage input

10% or less of the rated range

Current inpu

1% or less of the rated range For 1P3W3I or 3P4W4l,
14 is not judged.

Phase difference
(voltage - current)

« The result of voltage input judgment is NG.
« For any system other than 3P3W2| or 3P3W3l:
Each current does not fall within a range of +60° based
on each phase voltage
 For 3P3W2lI:
11 does not fall within a range of +90° to -30° relative to U1
13 dose not fall within a range of +90° to -30° relative to U2
 For 3P3W3I:
Each current does not fall within a range of +90° to -30°
based on each phase voltage
« For Scott connections:
A combination of single-phase 3-wire and three-phase
3-wire 2-current

Voltage phase

« The result of voltage input judgment is NG.

« For 1P3W or 1P3Wal:
U2 does not fall within a range of 180° +20% with
respect to U1.

« For 3P3W2l:
U2 leads U1 and does not fall within a range of 60°
(leading) £ approx. 20° relative to U1.

» For 3P3Wa3I, 3P4W, or 3P4WA4I:
U2 lags behind U1 and does not fall within a range of
120°(lagging) + approx. 20° relative to U1, or U3 leads
U1 and does not fall within a range of 120°(leading)
+ approx. 20° relative to U1.

IM CW240E
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4.7 Checking Wiring

® Wiring Check Items and Error Conditions - 2

Item

Error Conditions

Current phase

« The result of current input judgment is NG.

« For 3P3W2I:
The phase of 13 lags behind that of I1.

« For 3P3W3lI, 3P4W, or 3P4WA4lI:
The phase of 13 lags behind that of 11 or the phase of 12
leads that of I1.

Frequency source

« Frequency measurement is unstable.
« Input frequency is 40 Hz or less, or 70 Hz or more.

Scott connection

When the connection setting of a single-phase, 3-wire
load is set to:
* R-S phase,
V1n+V2n = 10% or more of voltage rating
* S-T phase,
V2n+V3n = 10% or more of voltage rating
* T-R phase,
V3n+V1n = 10% or more of voltage rating

4-26
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4.7 Checking Wiring

@ If the results of one or more wiring check are NG, check the following:

Results

Measures

Voltage input judgment
is NG.

« Check if the voltage probes are connected properly to
the circuit under test.

« Check if the voltage probes are connected properly to
the voltage input terminals of the product.

« Check if the voltage range is appropriate to the input level.

Current input judgment
is NG.

« Check if the clamp-on probe(s) is clamped onto
the circuit under test properly.

» Check if clamp-on probe(s) is connected to the
current input terminal of the product properly.

« Check if the current range is appropriate to the input
level.

Phase difference judgment
(voltage - current) is NG.

« Check if the voltage phase sequence is correct.
« Check if the direction of the arrows and the phase of
the clamp-on probe(s) are correct.

Voltage phase judgment
is NG.

« Check if the voltage phase sequence is correct.
« Check if the circuit under test and the setting of the
wiring system agree with each other.

Current phase judgment
is NG.

« Check if the direction of the arrows and the phase of
the clamp-on probe(s) are correct.

« Check if the circuit under test and the setting of the
wiring system agree with each other.

Frequency source check
is NG.

« Check if the voltage input selected for the frequency
source is stable.

« Check if the voltage probes selected for the frequency
source are connected properly.

Scott connection check
is NG.

« Check if the connection setting of the single-phase
3-wire load agrees with the circuit under test in the
Scott connection.

« Check if the voltage phase sequence is correct.

IM CW240E
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Chapter 5 Setting Ranges Using the Direct Keys
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Chapter 5 Setting Ranges Using the Direct Keys

5.1 Setting the Voltage Range

e N
LIST LOADL INST. 2993798738
o iiring
Ul 148.9 W 11 20,02 A | apaumr
Uz 150.0 % 12 20.10 A |LDAD
Uz 148.8 ¥ I3 20,03 A e
Uave 148.9 ¥ lave 20,05 A [HEERSEA
® 0 1.00
A z08
¥ 1.00
P 5.209 kW PA 0.0 °
g 0.000 kvar f  §9.99 Hz
S 5.208 kvA DCI 0.0 mV PEL otz
PF 1.000 DCZ 0.0 WV | e
50min
| 1500 | 300y ‘ ooy |1uuw |

N_FL [»=2][|=3][|:4]F5/A
® @ ()

&STOP
CUrace) (Carace) (CSAE ) (oispcory) v

Voltage Range Direct Key

Press the U RANGE key once.

This causes the voltage range indication to be highlighted, changing the
function key labels to voltage ranges.

| 150V | 300V | 600V | 1000V | |

Default: 150 V

Setting the Voltage Range
to Press the corresponding function key to set the voltage range.

TIP

The voltage range changes to the selected one, returning the screen to the
MEASURE screen.

If you do not want to change the voltage range, press the U RANGE key again or
press the ESC key once. This causes the screen to return to the MEASURE screen.

5-2
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5.1 Setting the Voltage Range

A\ NOTE

If the result of "power rating X VT ratio X CT ratio X 1.3" exceeds 999.9 TW, the
voltage range cannot be changed. To change the voltage range in this case,
modify other settings (wiring, current range, clamp-on probe type, VT ratio, and/
or CT ratio) and then change it.

TIP

» A voltage range cannot be set during integration measurement (including when on
standby).

A voltage range cannot be set in the VOLT. QUALITY or WIRING DIAG. screen.

« If integral measured data has not been cleared, the voltage range cannot be set.
To change the voltage range in this case, press the F5 key (HOLD/CLEAR) for more
than 3 seconds on the MEASURE screen to clear integral measured data and then
change it.

IM CW240E 5-3
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5.2 Setting the Current Range

e N
LIST LOADL INST. 2993793
o [yIRING
Ul 148.9 W 11 20,02 A | a;al
Uz 150.0 W 12 20.10 & |LOAD
Uz 148.8 W 13 20,01 A 1
Uave 148.9 ¥ lave 20.04 4 1 150V
x 1.0
% 100
P 5.208 kW PA 0.0 °
g 0.000 kvar f  60.01 Hz
S 5.208 kvA DCI 0.0 mV PEL otz
PF 1.000 DCZ 0.0 WV | e
50min
| 204 | 504 ‘ 104 | 2004 |
N FL [ F2 ] [ F3 ] [ F4 ] 5 /
®
&STOP q I>
Curmee) (Carmce) (Csave ) (oispcory)

)
Current Range Direct Key
Press the A RANGE key once.

This causes the current range indication to be highlighted, changing the
function key labels to current ranges.

(The contents of the function key labels vary depending on the clamp-on
probe to be used.)

| 20A | 50A | 100A | 200A | |

Default: 20 A (when clamp-on probe 96030 has been set)
The default is the minimum range of each clamp-on probe.

Setting the Current Range
SE) to Press the corresponding function key to set the current range.

The current range changes to the selected one, returning the screen to the
MEASURE screen.

TIP

If you do not want to change the current range, press the A RANGE key again or press
the ESC key once. This causes the screen to return to the MEASURE screen.
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5.2 Setting the Current Range

® Types of Clamp-on Probes and Current Ranges

Models of Clamp-on Function Keys

Probes F1 F2 F3 F4
96036 200mA 500mA 1A 2A

96033 5A 10A 20A 50A

96030 20A 50A 100A 200A

96031 50A 100A 200A 500A

96032 200A 500A 1000A

o031 | 300A |7S0A  |1500A |30
o03¢2 | 200A _|s00A  |1000A |20 |
96034_3 100A 200A 500A 1000A
90351 | 300 |750A  |1500A |30
96035_2 30A 75A 150A 300A

96034 or 96035: Current range is selected using the switch on a clamp-on current probe.

/\ NOTE

» The current ranges to be selected differ depending on the clamp-on current
probe to be used.

* For measurements of multiple loads, a current range can be set for each load.
For this, press the F2 key (LOAD CHANGE) to select the load for which you
wish to change the current range and then set the current range.

« If the wiring system is 1P3W3l or 3P4W4l, you cannot use the A RANGE key to
set the current range of 14. To set this current range, move to the SETUP screen
and then set it.

« If the wiring system is a Scott connection, a current range can be set
separately for the three-phase three-wire and single-phase three-wire sides.
For this, press the F2 key (3P3W or 1P1W) to select the wiring for which you
wish to change the current range and then set the current range.

« If the result of "power rating X VT ratio X CT ratio X 1.3" exceeds 999.9 TW,
the current range cannot be changed. To change the current range in this case,
modify other settings (wiring, voltage range, clamp-on probe type, VT ratio,
and/or CT ratio) and then change it.

TIP

« A current range cannot be set during integration measurement (including when on
standby).

* A current range cannot be set in the VOLT. QUALITY or WIRING DIAG. screen.

« Ifintegral measured data has not been cleared, the current range cannot be changed.
To change the current range in this case, press the F5 key (HOLD/CLEAR) for more
than 3 seconds on the MEASURE screen to clear integral measured data and then
change it.

IM CW240E 5-5
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5.3 Ranges and Number of Digits

This section describes the voltage, current, power, and electric energy ranges.

@ Voltage Ranges
150/300/600/1000 V

@ Current Ranges

Current ranges vary depending on the clamp-on probe to be used.

Clamp-on Probe Current Range
96036 200mA 500mA 1A 2A
96033 5A 10A 20A 50A
96030 20A 50A 100A 200A
96031 50A 100A 200A 500A
96032 200A 500A 1000A
96034_1 300A 750A 1500A 3000A
%0342 | 2000 | 500A | 1000A |- 20004 |
%0343 | 00a | 200 | ¢ so0A | 1000A |
96035_1 300A 750A 1500A 3000A
%0352 | o4 | A | 150 |- 300A |

96034 or 96035: Current range is selected using the switch on a clamp-on probe.

@ Active and Reactive Power Ranges
The active and reactive power ranges are determined as shown below
depending on the voltage range, current range, and/or wiring system (wiring).

Wiring System (Wiring)

Power Range

1P2W

Voltage range X current range

1P3W

1P3W3I
3P3W2I
3P3W3lI
3P3W+1P3W*

Voltage range X current range X 2

3P4W
3P4W4I

Voltage range X current range X 3

*: Scott connection

5-6
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5.3 Ranges and Number of Digits

@ Active Power Range Configuration

Range Configurations 1 to 10 show the active power ranges corresponding to
the voltage and current ranges. Each value in the table is its full scale value.

TIP

For reactive power or apparent power, the unit for the Range Configuration tables

varies as follows:

* Reactive power (Var)
« Apparent power (VA)
If the VT ratio or CT ratio is set to any value other than "1":
A value obtained by multiplying a value in the Range Configuration tables by the

VT or CT ratio applies.

If the result of "VT ratio X CT ratio X 1.3" exceeds 9999, the position of the
decimal point is shifted by one digit.

Range Configuration 1 (Using clamp-on probe 96036)

96036
Voltage Range | Wiring Current Range
200.0 mA 500.0 mA 1.000 A 2.000 A
1P2W 30.00 W 75.00 W 150.0 W 300.0 W
1P3W 60.00 W 150.0 W 300.0 W 600.0 W
150.0v 3P3W 60.00 W 150.0 W 300.0 W 600.0 W
3P4W 90.00 W 225.0 W 450.0 W 900.0 W
1P2W 60.00 W 150.0 W 300.0 W 600.0 W
1P3W 120.0 W 300.0 W 600.0 W 1.200 kW
300.0v 3P3W 120.0 W 300.0 W 600.0 W 1.200 kW
3P4W 180.0 W 450.0 W 900.0 W 1.800 kW
1P2W 120.0 W 300.0 W 600.0 W 1.200 kW
1P3W 240.0 W 600.0 W 1.200 kW 2.400 kW
600.0v 3P3W 240.0 W 600.0 W 1.200 kW 2.400 kwW
3P4W 360.0 W 900.0 W 1.800 kW 3.600 kW
1P2W 200.0 W 500.0 W 1.000 kW 2.000 kw
1P3W 400.0 W 1.000 kW 2.000 kW 4.000 kW
1.000 kv 3P3W 400.0 W 1.000 kW 2.000 kW 4.000 kW
3P4W 600.0 W 1.500 kW 3.000 kw 6.000 kW

IM CW240E
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5.3 Ranges and Number of Digits

Range Configuration 2 (Using clamp-on probe 96033)

Voltage 6025
Wiring Current Range
Range 5.000 A 10.00 A 20.00 A 50.00 A
1P2W 750.0 W 1.500 kW 3.000 kW 7.500 kW
1P3W 1.500 kW 3.000 kW 6.000 kW 15.00 kW
150.0v 3P3W 1.500 kW 3.000 kW 6.000 kW 15.00 kW
3P4W 2.250 kW 4.500 kW 9.000 kW 22.50 kW
1P2W 1.500 kW 3.000 kW 6.000 kW 15.00 kW
1P3W 3.000 kW 6.000 kW 12.00 kW 30.00 kW
s00.0v 3P3W 3.000 kW 6.000 kW 12.00 kW 30.00 kW
3P4AW 4.500 kW 9.000 kW 18.00 kW 45.00 kW
1P2W 3.000 kW 6.000 kW 12.00 kW 30.00 kW
1P3W 6.000 kW 12.00 kW 24.00 kW 60.00 kW
600.0V 3P3W 6.000 kW 12.00 kW 24.00 kW 60.00 kW
3P4W 9.000 kW 18.00 kW 36.00 kW 90.00 kW
1P2W 5.000 kW 10.00 kW 20.00 kW 50.00 kW
1P3W 10.00 kW 20.00 kW 40.00 kW 100.0 kW
1000 kv 3P3W 10.00 kW 20.00 kW 40.00 kW 100.0 kW
3P4W 15.00 kW 30.00 kW 60.00 kW 150.0 kW
Range Configuration 3 (Using clamp-on probe 96030)
Voltage g6030
Wiring Current Range
Range 20.00 A 50.00 A 100.0 A 200.0 A
1P2W 3.000 kW 7.500 kW 15.00 kW 30.00 kW
1P3W 6.000 kW 15.00 kW 30.00 kW 60.00 kW
1500V 3P3W 6.000 kW 15.00 kW 30.00 kW 60.00 kW
3P4W 9.000 kW 22.50 kW 45.00 kW 90.00 kW
1P2W 6.000 kW 15.00 kW 30.00 kW 60.00 kW
1P3W 12.00 kW 30.00 kW 60.00 kW 120.0 kW
3000V 3P3W 12.00 kW 30.00 kW 60.00 kW 120.0 kW
3P4W 18.00 kW 45.00 kW 90.00 kW 180.0 kW
1P2W 12.00 kW 30.00 kW 60.00 kW 120.0 kW
1P3W 24.00 kW 60.00 kW 120.0 kW 240.0 kW
600.0Vv 3P3W 24.00 kW 60.00 kW 120.0 kW 240.0 kW
3P4AW 36.00 kW 90.00 kW 180.0 kW 360.0 kW
1P2W 20.00 kW 50.00 kW 100.0 kW 200.0 kW
1P3W 40.00 kw 100.0 kW 200.0 kW 400.0 kw
1.000 kv 3P3W 40.00 kW 100.0 kW 200.0 kW 400.0 kW
3P4W 60.00 kW 150.0 kW 300.0 kW 600.0 kW
5_8 IM CW240E




5.3 Ranges and Number of Digits

Range Configuration 4 (Using clamp-on probe 96031)

Voltage o HlO0AT
Wiring Current Range
Range 50.00 A 100.0 A 200.0 A 500.0 A

1P2W 7,500 KW 15.00 KW 30.00 kKW 75.00 kW
1P3W 15.00 kW 30.00 KW 60.00 kW 150.0 kw

1500V 3P3W 15.00 kW 30.00 KW 60.00 kW 150.0 kW
3P4W 22.50 KW 45.00 KW 90.00 kW 225.0 KW
1P2W 15.00 kW 30.00 KW 60.00 kW 150.0 kW
1P3W 30.00 kW 60.00 KW 120.0 kw 300.0 kW

s00.0v 3P3W 30.00 kW 60.00 KW 120.0 KW 300.0 KW
3Paw 45.00 KW 90.00 KW 180.0 kw 450.0 kW
1P2W 30.00 kW 60.00 KW 120.0 kw 300.0 kW
1P3W 60.00 KW 120.0 KW 240.0 kKW 600.0 KW

600.0Vv 3P3W 60.00 kW 120.0 kw 240.0 KW 600.0 kW
3PaW 90.00 kW 180.0 kw 360.0 KW 900.0 kW
1P2W 50.00 KW 100.0 KW 200.0 kKW 500.0 kW
1P3W 100.0 kW 200.0 KW 400.0 KW 1.000 MW

1.000 kv 3P3W 100.0 kW 200.0 KW 400.0 KW 1.000 MW
3P4W 150.0 KW 300.0 kKW 600.0 KW 1.500 MW

Range Configuration 5 (Using clamp-on probe 96032)

Voltage 608
Wiring Current Range
Range 200.0 A 500.0 A 1.000 kA
1P2wW 30.00 kW 75.00 kW 150.0 kW
150.0 V 1P3W 60.00 kW 150.0 kW 300.0 kW
3P3W 60.00 kW 150.0 kW 300.0 kW
3P4W 90.00 kW 225.0 kW 450.0 kW
1P2W 60.00 kW 150.0 kW 300.0 kW
3000V 1P3W 120.0 kw 300.0 kW 600.0 kW
3P3W 120.0 kw 300.0 kW 600.0 kW
3P4W 180.0 kW 450.0 kW 900.0 kW
1P2wW 120.0 kw 300.0 kW 600.0 kW
600.0 V 1P3W 240.0 kw 600.0 kW 1.200 MW
3P3W 240.0 kW 600.0 kW 1.200 MW
3P4W 360.0 kw 900.0 kW 1.800 MW
1P2wW 200.0 kw 500.0 kW 1.000 MW
1.000 kv 1P3W 400.0 kW 1.000 MW 2.000 MW
3P3W 400.0 kW 1.000 MW 2.000 MW
3P4W 600.0 kw 1.500 MW 3.000 MW

IM CW240E
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5.3 Ranges and Number of Digits

Range Configuration 6 (Using clamp-on probe 96034)

Voltage B Sl L
Wiring Current Range
Range 300.0 A 750.0 A 1.500 kA 3.000 kA
1P2W 45.00 KW 112.5 KW 225.0 KW 450.0 KW
1P3W 90.00 kW 225.0 KW 450.0 KW 900.0 kW
150.0v 3P3W 90.00 kW 225.0 KW 450.0 KW 900.0 kW
3P4W 135.0 KW 337.5 kW 675.0 KW 1.350 MW
1P2W 90.00 kW 225.0 KW 450.0 KW 900.0 kW
1P3W 180.0 kW 450.0 KW 900.0 KW 1.800 MW
000V 3P3W 180.0 KW 450.0 kKW 900.0 kW 1,800 MW
3Paw 270.0 kW 675.0 kW 1.350 MW 2.700 MW
1P2W 180.0 kW 450.0 KW 900.0 KW 1.800 MW
1P3W 360.0 KW 900.0 KW 1.800 MW 3.600 MW
6000V 3P3W 360.0 kW 900.0 KW 1.800 MW 3.600 MW
3PaW 540.0 kW 1.350 MW 2.700 MW 5.400 MW
1P2W 300.0 KW 750.0 KW 1.500 MW 3.000 MW
1P3W 600.0 kW 1.500 MW 3,000 MW 6.000 MW
1.000 kv 3P3W 600.0 kW 1.500 MW 3.000 MW 6.000 MW
3P4W 900.0 KW 2.250 MW 4.500 MW 9.000 MW

The model 96034 clamp-on probes allow a current range to be selected using a switch.
Model 96034_1 has a 3000 A range.

Range Configuration 7 (Using clamp-on probe 96034)

Voltage Sl 2
Wiring Current Range
Range 200.0 A 500.0 A 1.000 KA 2.000 KA
1P2W 30.00 KW 75.00 KW 150.0 KW 300.0 KW
1P3W 60.00 KW 150.0 KW 300.0 KW 600.0 KW
150.0v 3P3W 60.00 KW 150.0 KW 300.0 kW 600.0 KW
3PAW 90.00 KW 225.0 KW 450.0 KW 900.0 KW
1P2W 60.00 kW 150.0 KW 300.0 KW 600.0 KW
1P3W 120.0 KW 300.0 kW 600.0 KW 1,200 MW
s00.0Vv 3P3W 120.0 KW 300.0 KW 600.0 KW 1.200 MW
3PawW 180.0 kW 450.0 KW 900.0 KW 1.800 MW
1P2W 120.0 KW 300.0 kW 600.0 KW 1,200 MW
1P3W 240.0 KW 600.0 KW 1.200 MW 2.400 MW
600.0v 3P3W 240.0 kW 600.0 kW 1,200 MW 2.400 MW
3P4W 360.0 KW 900.0 kKW 1.800 MW 3.600 MW
1P2W 200.0 KW 500.0 KW 1.000 MW 2.000 MW
1P3W 400.0 KW 1,000 MW 2.000 MW 4.000 MW
1.000 kv 3P3W 400.0 KW 1.000 MW 2.000 MW 4.000 MW
3PaW 600.0 KW 1.500 MW 3.000 MW 6.000 MW

The model 96034 clamp-on probes allow a current range to be selected using a switch.
Model 96034_2 has a 2000 A range.
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5.3 Ranges and Number of Digits

Range Configuration 8 (Using clamp-on probe 96034)

Voltage o SEURA
Wiring Current Range
Range 100.0 A 200.0 A 500.0 A 1.000 KA
1P2wW 15.00 KW 30.00 kKW 75.00 KW 150.0 KW
1P3W 30.00 KW 60.00 KW 150.0 KW 300.0 KW
150.0v 3P3W 30.00 KW 60.00 KW 150.0 KW 300.0 KW
3P4W 45.00 KW 90.00 KW 225.0 KW 450.0 kW
1P2wW 30.00 KW 60.00 KW 150.0 KW 300.0 KW
1P3W 60.00 KW 120.0 KW 300.0 kKW 600.0 KW
s00.0v 3P3W 60.00 KW 120.0 KW 300.0 kKW 600.0 KW
3P4W 90.00 KW 180.0 KW 450.0 KW 900.0 KW
1P2W 60.00 KW 120.0 KW 300.0 kKW 600.0 KW
1P3W 120.0 KW 240.0 KW 600.0 KW 1.200 MW
6000V 3P3W 120.0 KW 240.0 KW 600.0 KW 1,200 MW
3P4W 180.0 KW 360.0 kKW 900.0 kKW 1.800 MW
1P2W 100.0 KW 200.0 KW 500.0 kKW 1.000 MW
1P3W 200.0 KW 400.0 kKW 1.000 MW 2.000 MW
1.000 kv 3P3W 200.0 KW 400.0 KW 1.000 MW 2.000 MW
3P4W 300.0 KW 600.0 kKW 1.500 MW 3.000 MW

The model 96034 clamp-on probes allow a current range to be selected using a switch.
Model 96034_3 has a 1000 A range.

Range Configuration 9 (Using clamp-on probe 96035)

Voltage o EO0S5RT
Wiring Current Range
Range

300.0 A 750.0 A 1.500 kA 3.000 kA
1P2W 45.00 kW 112.5 kW 225.0 kW 450.0 kW
1P3W 90.00 kW 225.0 kW 450.0 kW 900.0 kW
150.0v 3P3W 90.00 kW 225.0 kw 450.0 kW 900.0 kW
3P4W 135.0 kW 337.5 kW 675.0 kW 1.350 MW
1P2W 90.00 kW 225.0 kW 450.0 kW 900.0 kW
1P3W 180.0 kW 450.0 kW 900.0 kW 1.800 MW
s00.0v 3P3W 180.0 kW 450.0 kW 900.0 kW 1.800 MW
3P4W 270.0 kW 675.0 kW 1.350 MW 2.700 MW
1P2W 180.0 kW 450.0 kW 900.0 kW 1.800 MW
1P3W 360.0 kW 900.0 kW 1.800 MW 3.600 MW
6000V 3P3W 360.0 kW 900.0 kW 1.800 MW 3.600 MW
3P4W 540.0 kW 1.350 MW 2.700 MW 5.400 MW
1P2W 300.0 kw 750.0 kw 1.500 MW 3.000 MW
1P3W 600.0 kW 1.500 MW 3.000 MW 6.000 MW
1000 kv 3P3W 600.0 kW 1.500 MW 3.000 MW 6.000 MW
3P4W 900.0 kW 2.250 MW 4.500 MW 9.000 MW

The model 96035 clamp-on probes allow a current range to be selected using a switch.
Model 96035_1 has a 3000 A range.

IM CW240E
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5.3 Ranges and Number of Digits

Range Configuration 10 (Using clamp-on probe 96035)

Voltage o SlE0E 2
Wiring Current Range
Range

30.00 A 75.00 A 150.0 A 300.0 A
1P2W 4.500 kW 11.25 kW 22.50 kW 45.00 kW
1P3W 9.000 kW 22.50 kW 45.00 kW 90.00 kW
150.0v 3P3W 9.000 kW 22.50 kw 45.00 kW 90.00 kW
3P4W 13.50 kW 33.75 kw 67.50 kW 135.0 kW
1P2W 9.000 kW 22.50 kW 45.0 kW 90.00 kW
1P3W 18.00 kW 45.00 kW 90.0 kW 180.0 kW
8000V 3P3W 18.00 kW 45.00 kW 90.0 kW 180.0 kW
3P4W 27.00 kW 67.50 kW 135.0 kW 270.0 kW
1P2W 18.00 kW 45.00 kW 90.00 kW 180.0 kW
1P3W 36.00 kW 90.00 kW 180.0 kW 360.0 kW
6000V 3P3W 36.00 kW 90.00 kW 180.0 kW 360.0 kW
3P4W 54.00 kW 135.0 kW 270.0 kw 540.0 kW
1P2W 30.00 kW 75.00 kW 150.0 kW 300.0 kW
1P3W 60.00 kW 150.0 kW 300.0 kW 600.0 kW
1000 kv 3P3W 60.00 kW 150.0 kW 300.0 kW 600.0 kW
3P4W 90.00 kW 225.0 kW 450.0 kW 900.0 kW

The model 96035 clamp-on probes allow a current range to be selected using a switch.
Model 96035_2 has a 3000 A range.

@ Display Digits
The display digits, position of the decimal point, and unit of measurement are as
shown in the tables below. The maximum number of digits that can be displayed
for voltage, current, power, frequency, power factor, and phase angle is 9999 (4

digits).

Voltage

Range X CT ratio (X 1.3)*

Position of decimal point and unit

1.95
10
100
1

10
100

to 9.999 V
to 99.99 V
to 999.9V
to 9.999 kV
to 99.99 kV
to 999.9 kV
to 9.999 MV

9.999 V

99.99V

999.9V

9.999 kv
99.99 kV
999.9 kV
9.999 MV

5-12
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5.3 Ranges and Number of Digits

Current
Range X CT ratio (X 1.3)* Position of decimal point and unit
1.3 to 9.999 mA 9.999 mA
10 to 99.99 mA 99.99 mA
100 to 999.9 mA 999.9 mA
1 t09.999 A 9.999 A
10 to 99.99 A 99.99 A
100 to 999.9 A 999.9 A
1 to 9.999 kA 9.999 kA
10 to 99.99 kA 99.99 kA
100 to 999.9 kA 999.9 kA
1 to 9.999 MA 9.999 MA
10 to 99.99 MA 99.99 MA
100 to 999.9 MA 999.9 MA
Power

Rated power X VT ratio X CT ratio (X 1.3)*

Position of decimal point and unit

1.95 t0 9.999 mW
10 t0 99.99 mwW
100 to 999.9 mwW
1 t09.999 W
10 t0 99.99 W
100 to 999.9 W
1 t0 9.999 kW
10 to0 99.99 kW
100 to 999.9 kW
1 t0 9.999 MW
10 t0 99.99 MW
100 to 999.9 MW
1 t0 9.999 GW
10 t0 99.99 GW
100 to 999.9 GW
1 t09.999 TW
10 t0 99.99 TW
100 t0 999.9 TW

9.999 mwW
99.99 mw
999.9 mw
9.999 W

99.99 W

999.9 W

9.999 kW
99.99 kW
999.9 kW
9.999 MW
99.99 MW
999.9 MW
9.999 GW
99.99 GW
999.9 GW
9.999 TW
99.99 TW

999.9TW

*: If the VT ratio or CT ratio is any value other than “1":
A vale obtained by multiplying a value in the table by the VT or CT ratio opplies.

IM CW240E
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5.3 Ranges and Number of Digits

Frequency

Input frequency

Position of decimal point and unit

40 to 70 Hz

99.99 Hz

Power Factor

Measurement range

Position of decimal point

-1.000 to 0 to 1.000

1.000

Phase Angle

Measurement range

Position of decimal point and unit

-180.0 to 180.0°

180.0

@ Electric Energy (Position of Decimal Point and unit)

The position of the decimal point and the unit of measurement for electric energy can
be set. This can be done by following GENERAL 2/2 of the SETUP screen.

Setting Item

Description

Electric energy display
[wh DISPLAY]

Set the position of the decimal point and the unit of measurement

Unit of electric energy
[ELECTRIC ENERGY]
INDICATION UNIT

for integrated electric energy.

Interval electric energy
display

INTERVAL]

Wh DISP.

Unit of interval electric
energy

INTERVAL ELECTRIC
ENERGY INDICATION
UNIT

For demand measurements: Set the position of the decimal
point and the unit of measurement for interval electric energy.

Contents of Settings

STANDARD

Determines and fixes the position of the decimal point and the unit
of measurement automatically according to the rated power. (Table 1)

AUTO

Shifts the position of the decimal point automatically (the unit of
measurement also changes). (Table 2)

Setting of decimal point
position

000.000/0000.00/00000.0/000000

Setting of measurement
unit

mWh/Wh/kWh/MWh/GWh

The maximum number of displayable digits for electric energy is 999999 (6 digits).

5-14
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5.3 Ranges and Number of Digits

TIP

STANDARD

When you select STANDARD, the position of the decimal point and the unit of
measurement are as shown in the table below.

Table 1

Rated power X VT ratio X CT ratio
(X interval time: h) *1

Position of decimal point and unit

1.5 t0 9.999 mw
10 to 99.99 mW
100 to 999.9 mW
1 t09.999 W
10 t0 99.99 W

100 to 999.9 W
1 t09.999 kW
10 t0 99.99 kW
100 to 999.9 kW
1 t0 9.999 MW
10 to 99.99 MW
100 to 999.9 MW
1 t09.999 GW
10 t0 99.99 GW
100 to 999.9 GW
1 t09.999 TW
10 t0 99.99 TW
100 t0 999.9 TW

0.0
0.0
0.000
0.00
0.0
0.000
0.00
0.0
0.000
0.00
0.0
0.000
0.00
0.0

0

0

0

0

9999.99
99999.9
999.999
9999.99
99999.9
999.999
9999.99
99999.9
999.999
9999.99
99999.9
999.999
9999.99
99999.9
999999

999999

999999

999999

mWh
mWh
mWh
Wh
Wh
Wh
kWh
kWh
kWh
MWh
MWh
MWh
GWh
GWh
GWh
GWh
GWh
GWh

*1: Interval electric energy in demand measurements is calculated by multiplying by interval time

(unit: h) in addition.

If the measured value exceeds the maximum displayed value, the reading will be
reset to zero, letting integration continue.

IM CW240E
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5.3 Ranges and Number of Digits

TIP

AUTO

When AUTO is selected, the position of the decimal point and the unit of
measurement change as follows:

The maximum number of digits that can be displayed for integrated electric
energy is 999999 (6 digits). If electric energy is added to make it 2000000 (7
digits), the position of the decimal point will be moved automatically (the unit of
measurement also changes automatically).

Example:
9.99999 mWh
99.9999 Wh
999.999 mWh
999.999 Wh

N
-
N
N

10.0000 mWh
100.000 Wh
1.00000 Wh
1.00000 kwWh

The start value for integration has been specified as shown below according to
the rated power value.

Table 2
Rated power X VT ratio X CT ratio Start value for integration of electric energy

1.5 t09.999 mwW 0.00000 to mWh
10 to 99.99 mW 0.0000 to mWh
100 to 999.9 mW 0.000 to mWh

1to 9.999 W 0.00000 to Wh

10 to 99.99 W 0.0000 to Wh

100 to 999.9 W 0.000 to Wh

1 to 9.999 kW 0.00000 to kWh

10 to 99.99 kW 0.0000 to kWh

100 to 999.9 kW 0.000 to kWh
1 to 9.999 MW 0.00000 to MWh
10 to 99.99 MW 0.0000 to MWh
100 to 999.9 MW 0.000 to MWh
1 to 9.999 GW 0.00000 to GWh
10 to 99.99 GW 0.0000 to GWh
100 to 999.9 GW 0.000 to GWh
1 to 9.999 TW 0.00 to GWh
10 to 99.99 TW 0.0 to GWh
100 to 999.9 TW 0 to GWh

If an integrated value exceeds the maximum displayable integrated value (999999
GWh), the reading will be reset to an integration start value (zero), letting integration
continue.
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Chapter 6 Configuring Settings

6.1 Settings

Before making measurements, you need to set up the measurement conditions,
data save, and other information beforehand.

@ Screen Configuration
The Setup screen consists of the following screens:

SETUP T
[ Pane 1/7
GENERAL conmuf]v]j<«— Tab
= WIRING Doaraws | -
LDAD : LOADL (Use the right and left
OLTAGE[ U13 .
Ul RANGE] 150V cursor keys to switch)
T 0001, 00]
TREENT CHi3 * General (1/2, 2/2)
[f._RANGE] 20f, .
Al 5551001 Save (1/2, 2/2)
LA 96030 « Communication

SETUP o

VOLT. HUALITY HARDUWARE ANAL[ 4]0 ]| <t Tab

VOLT.UALITY MEAS. : DFF (Use the right and left
STANDARD VOLTAGE  : 120V .
cursor keys to switch)
« Volt. Quality
* Hardware
« Analog I/O (optional)

« Setting items (with the exception of some) cannot be changed during integra-
tion measurements (including when on standby).

* Unless integral measured data has been cleared, setting items (with the ex-
ception of some) cannot be changed. To change a setting item, press the F5
key (HOLD/Clear) for more than 3 seconds on the Measure screen to clear
integral measured data and then change the setting.
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6.1 Settings

@ Setting Items

General Save
1/2 2/2 1/2 2/2
WIRING VAR METHOD MEASURE Save/Not to save
LOAD SAMPLING METHOD START/STOP E.ENERGY/DEM.
(1P CONNECT) | FREQUENCY SOURCE SAVE WAVEFORM DATA
U RANGE AVERAGE TIMES INTER. NORMAL MEAS.
VT ZERO CROSS FILTER (Interval time) HARM. MEAS.
A RANGE Wh DISPLAY DATA SAVE HARM. MEAS. DETA.
Position of decimal point HARD COPY
CT and unit of measurement FILE NAME
CLAMP INTERVAL Wh DISP.
Position of decimal point INST.
and unit of measurement AVE.
THD MEASURE METHOD MAX.
PA CALC. METHOD MIN.
HARM. GRAPH ORDER
Communication Volt. Quality Hardware
RS-232 CONNECT Measure/Not to measure LANGUAGE
BAUD RATE STANDARD VOLTAGE BEEP
DATA LENGTH Threshold value BACKLIGHT AUTO OFF
PARITY SWELL LCD CONTRAST
STOP BIT DIP ID NUMBER
FLOW CONTROL INTERRUPTION DATE AND TIME
HYSTERESIS

For more information on the setting procedure of the following, see the chapters

below:

General Settings 1/2 Section 6.2
General Settings 2/2 Section 6.3
Save Data Settings 1/2 Section 6.4
Save Data Settings 2/2 Section 6.5
Communication Settings Section 6.6
Voltage Quality Settings Section 6.7
Hardware Settings Section 6.8
Analog I/O Settings Section 6.9
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6.1 Settings

@ Displaying the Setup Screen
TOP MEHU

Displaying the Top Menu screen
Press the TOP MENU key.
The Top Menu screen appears. %

MEASURE

Selecting a setting
7AN Using the cursor keys, select a desired setting item.
The selected item is highlighted.
Displaying the Setup top screen.
Press the ENTER key to confirm it.
The Setup top screen appears.

SETUP it o
[y

SYSTEM RESET

Select processing.

Selecting various settings
7AN Using the cursor keys, select the various settings.
@ The selected item is highlighted.
Press the ENTER key to confirm it.
The Setup screen appears.
Selecting the Setup screen

Using the cursor keys, select a setup screen required.
SETUR ittt

[y Page 1/2

GENERAL SAVE COMMUN «T»]
* WIRING © 3P3NZ]
LOAD + LOADL

WOLTAGE] UL3

U RANGE] 150Y]
WT 0001. 00
CURRENT] CH13

& RANGE| 204
CT 0001. 00,
CLAMP 96030

IM CW240E



6.1 Settings

@ Selecting the Setup Screen
A To switch to another setup screen, use the cursor keys.
< D <1> Use the right and left cursor keys to switch a setup screen

Y to another setup screen.
Example: General — Save
<2> Use the up and down cursor keys to move between pages
of the same screen.
Example: General 1/2 — General 2/2
SETUR 209470630 SETUR 200496129 SETUR ophgsEE
=3 Page 1/2 =3 Page 1/2
SAVE CoMMUI < v — <1> GenErAL | oo <[] SAVE
[~ WIRING EETE [~
LOAD : LDADL MEASURE START : MANUAL RS-232 CONNECT ~ : PC
TLTAGE] L3 BAUD RATE 9600
150V] MEASURE STOP = MANUAL DATA LENGTH -3
T 0001.00] PARITY : NONE
URRENT] CH1Z 4 > INTERVAL TIME : 30min 4 > STOP BIT : 1
RANGE| 208 DATA SAVE : PC CARD FLOW CONTROL :  OFF/OFF
T 0001, 00| HARD COPY : PC CARD
LAMF_ | 96030 FILE NAME
<2> v v
Jere i SETUP 2004888
(=1 Page 2/2 [y Page 2/2
GENERAL SANE [S T KN D GENERAL SAVE COMMUATY]
[~ )¢AR METHOD :
SAMPLING METHOD @ PLL 50Hz E.ENEGRY/DEM. = m
FREQUENCY SOURCE  : UL
ZERO CROSS FILTER : OFF UAVEFORM DATA = ON
AVERAGE TIMES 1 -
Wh DIG. DISPLAY  : STANDARD NORMAL MERS. @ on | [MST- N
INTERYAL UWh DIG. & STANDARD AVE. 0N
THD MEASURE METHOD : THD-F HARM. MERS. G ON | mMAX. :ON
PA CALC. METHOD & FUNDAMENTAL WAVE : DETA.|MIN. :ON
 MARM. GRAPH ORDER : ALL ORD. b SAVE-TIME _:  411DAVYS 12:30:00
o | OFF ‘ ‘ | N OFF
SETUP TR SETUP A SETUP T
(=) ==
HARDVARE ANAL[<]v [ERACTNGE  -:rovsre  (IEGREION HARDUARE
. . i ANALDG OUTPUT ITEM
s i e
LIGHT AUTO OFF = ON L NORHEAS. U1 -1- -
LCD CONTRAST  : 4 2 NOR. HEAS.|T1 -1- -
« p| I rureER : 001 4»3”-:-P B -
DATE AND TIME  : 2004/06/25 15:34:47 4 HOR.HERS.[3 - 1= -

ANALDG INPUT RANGE
CH1

CHZ : 100y

Exiting the Setup screen:
To the Top Menu screen:
Press the ENTER key while a setup screen is displayed.

The screen returns to the Top Menu screen.
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6.2 General Settings 1/2

20048623
SETUP 11321819

OJTr  Pags 172

B GENERAL SAYE caMMo ]
Wiring UIRING PRETETS
Number of loads —————— - L0AD : L0ADL

WOLTAGE[ U13
RANGE] 1504

\oltage (U) range

VT ratio T 0001, 00
URRENT| CH12

Current (A) range RANGE] 204

CT ratio T 0001, 00
LAMF 96030

Clamp-on probe (model)

/A\ NOTE

« Setting items cannot be changed during integration measurements (including
when on standby).

* Unless integral measured data has been cleared, setting items cannot be
changed. To change a setting item, press the F5 key (HOLD/Clear) for more
than 3 seconds on the Measure screen to clear integral measured data and
then change the setting.

« Settings cannot be changed under the following conditions:

The product of "rated power X VT ratio X CT ratio X 1.3" exceeds 999.9 TW.
Setting items: wiring, voltage range, current range, type of clamp-on probe,
VT ratio, and CT ratio
If a setting needs to be changed in the above condition, also change other
settings so that the product is less than 999.9 TW.

6.2.1 Setting Up the Wiring (Wiring System)

06 e G
=
ETUP 1%
[y Page 1/2
ﬁ GENERAL SAVE COMMUL >
[* WIRING
LOAD : LOADY

HEASURE

x OLTAGE] UL3
RANGE| 150V
J_D T 0001.00)
URRENT] CHiZ
TER

RANGE| __ 20A
T 0001.00)
- et LAHP | 96030

CHANGE ‘ ‘ ‘ ‘

S —
‘ SySTEN RESET

€

dENTER
Select processing.]
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6.2 General Settings 1/2

Displaying the General 1/2 screen

(highlighted).

Changing Wiring

Displaying the window

Using the right and left cursor keys, select the General tab

Press the F1 key (CHANGE).

The window for selecting wiring appears.

3P3W+1P3W
3P4W4I
3P4W
3P3W3lI
3P3W2I
1P3W3I
1P3W

1P2W

Scott connection

Three-phase four-wire four-current
Three-phase four-wire

Three-phase three-wire three-current
Three-phase three-wire two-current
Single-phase three-wire three-current
Single-phase three-wire
Single-phase two-wire

Default: 3P3W2I

Selecting wiring

the General screen.

Confirmation

Press the ENTER key.

This closes the window, returning you to the General screen.

Using the cursor keys, select a desired wiring (highlighted).

The selected wiring is displayed on the screen.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

Using the up and down cursor keys, select WIRING (highlighted).

To cancel changing the setting, press the ESC key. The window returns to

IM CW240E
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6.2 General Settings 1/2

6.2.2 Setting Up the Number of Loads

TOP_MENU SRR

I MEASURE.
UL TAGE[ U1a
RANGE] 150V
o

€9
URRENT] CH13

RANGE] 208]
-

T
113351 2
Page 1/2

WE
WIRTHNG PREETEa]

L0AD :

& ENTER

SETUP. opsE LAMP 96030]
=

.sb.
B
ol
ig
oz
Ig
NIE
I
w
E
i
P

SYSTEM RESET

A
» @q D

‘JENTER Select processing.

Displaying the General 1/2 screen
Using the right and left cursor keys, select the General tab

(highlighted).

€

Changing the number of loads
Using the up and down cursor keys, select LOAD (highlighted).
The function key labels change.

€

| LOAD1 | LOAD2 | LOAD3 | LOAD4 | |

Default: LOAD1

Setup

SFL) to Press the corresponding function key to set the number of loads.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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TIP

¢ The CW240 can measure multiple loads (systems) of the same power supply
(voltage input shared).

* The number of loads to be selected varies depending on the setting of the wiring.

1P2W

LOAD1, LOAD2, LOAD3, LOAD4

1P3W
3P3wW2I

LOAD1, LOAD2

1P3Ws3I
3P3W3lI
3P4W
3P4wW4l
3P3W+1P3W

LOAD1 only

IM CW240E
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6.2 General Settings 1/2

6.2.3 Setting Up 1P Connection (Scott Connection)

If wiring is set to 3P3W+1P3W (Scott connection), it is necessary to set up
single-phase load connection (1P connection).

TOP_MENU e

ETUP AT

[=r3 Page 1/2

ﬁ GENERAL SAVE COMMUH <]
[ WIRING U+ 1P30

MEASURE. 1P CONNECT

A OLTAGE] U123
} RANGE] 150V
h— T 0001.00

\% URRENT] CH1Z CH34
RANGE] 208 204

T 0001.00] 0001.00
SETUP LAHP | G6030[  BE030)

@ R-5 | s-T | TR [
— C—
\% SYSTEM RESET

Henter Solect processing.

Displaying the General 1/2 screen

~ Using the right and left cursor keys, select the General tab
(highlighted).

Changing 1P connection
7oy Using the up and down cursor keys, select 1P CONNECT
D (highlighted).

The function key labels change.

| rs | st | 1= | | |
Default: R-S
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6.2 General Settings 1/2

Setup

SFL) to Press the corresponding function key to set 1P connection.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

@ Scott Connection

If wiring is set to 3P3W+1P3W (Scott connection), the setting of 1P connection
is displayed (instead of the number of loads).

In Scott connection, it is necessary to set single phase-side connection (1P
connection).

To check whether connection setting has been correctly made, view the Wiring
Check screen.

TOP_HENU RS

fIIRING CHECK 3P3U 0%
€ B (yirinG

izslgl

¥ INPUT OK [tP CON.
NPT DK -
W PHASE Ok |1 150V
I pHase ok | X LD

SETUP FILE

>

Y
PHASE DIF.
ui-11 0K
uz-13 ok FRb
LOADL_INST. 8353 INTER.
LT et TSPLAT MEASU:ECDT:PBW = WIwl - udgment resul
; a1
2 20015 & Lot e | v [ERT [owec | wouD

HARMONIC
VAVEFDRK

r — Sonin
NTER ey e [T

SEE ALSO
For more information, see Section 4.7, Checking Wiring.
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6.2.4 Setting Up the Voltage Range

TOP_MENU

ETUP 115361

[o Page 172

ﬁ GENERAL SAVE cOMMU «Tr ]
[~ WIRING @ 3P3WZT
LOAD : LOADL

MEASURE.

% OLTAGE] 013
} RANGE]
—_ T 0001.00)
N URRENT]_CH13

RANGE 208
T 000100
senp = AR | 06030

@ 150 [ aoov [ enov [ 1ooov |
¥ SYSTE RESET

F2
AE;

Displaying the General 1/2 screen
Using the up and down cursor keys, select the General tab

Henter Soloct processing.

(highlighted).

&

Changing the U range (voltage range)
Using the up and down cursor keys, select U RANGE (highlighted).
@ The function key labels change.

| 150V | 300V | 600V | 1000V | |

Default: 150 V

Setup

L to Press the corresponding function key to set the voltage range.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

A voltage range can also be changed and set using the key (Direct
key) on the Measure screen.

SEE ALSO
For more information, see Section 5.1, Setting the Voltage Range, in Chapter 5, Set-

ting Ranges Using the Direct Keys.

6-12 IM CW240E
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6.2.5 Setting Up the Current Range

The current range varies depending on the clamp-on probe to be used.
See 6.2.6, Setting Up a Clamp-on Probe.

A
\V

A
v

Setup

TOP_MENY

Bt

MEASURE.

o

2803962
11 3324

oo Page 1/2
| SAVE COMMON Y
AAAAAAAA + 3P3N21
LOAD : LOADL

T 0001. 00|
URRENT| CHIZ

SETUP

RANGE]

T
20032 LAMP 96030]

SYSTEM

=] [=53

RESET

»

Select processing.

Displaying the General 1/2 screen

Changing the A range (current range)

Using the right and left cursor keys, select the General tab
(highlighted).

Using the up and down cursor keys, select A RANGE (highlighted).
The function key labels change.

| 20A |

50A | 100A | 200A | |

Default: 20 A (with clamp-on probe 96030 set up)
The default shows the minimum range of each clamp-on probe.

L to Press the corresponding function key to set the current range.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

A current range can also be changed and set using the key (Direct
key) on the Measure screen.

SEE ALSO

For more information, see Section 5.2, Setting the Current Range, in Chapter 5, Set-
ting Ranges Using the Direct Keys.

IM CW240E
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6.2.6 Setting Up a Clamp-on Probe

Set the model of a clamp-on probe to be connected to the CW240.

TOP_MENY

Bt

HEASURE.

u

FILE

Ee—
v SYSTEM RESET

SETUP

2R9EE

Select processing.

»

Displaying the General 1/2 screen
Using the right and left cursor keys, select the General tab

(highlighted).

&

emor 01057
| To Fage 12
| GEMERAL | SAVE conmuf <]
Wi T @ ZP3WZT
LOAD @ LOADYL
OLTAGE] L13
RANGE] 150V
T 0001. 00
URRENT| CHi3
RANGE]
T GAAT_An
LAHP j56030)
CHANGE I I I
=
OO ®E L5
&sToP
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6.2 General Settings 1/2

Changing a clamp-on probe
~ Using the up and down cursor keys, select CLAMP (highlighted).
@ The function key labels change.

Displaying the window
Press the F1 key (CHANGE).

The window for selecting a clamp-on probe appears.

96035_2
96035_1
96034_3
96034 _2
96034_1
96032
96031
96030
96033
96036

Default: 96030

Selecting a clamp-on probe

Using the cursor keys, select the model of a clamp-on probe
(highlighted).

To cancel changing the setting, press the ESC key. The window returns to
the General screen.

5
Press the ENTER key.

This closes the window, returning you to the General screen. The selected
clamp-on current probe is displayed on the screen.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

IM CW240E 6-15
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® Types of Clamp-on Probes and Current Ranges

Model of Function Keys

Clamp-on Probes E1 F2 E3 Fa

96036 200mA 500mA 1A 2A

96033 5A 10A 20A 50A

96030 20A 50A 100A 200A

96031 50A 100A 200A 500A

96032 200A 500A 1000A

96034_1 300A 750A 1500A 3000A

seose s Jan o Taooon T oo ]
96034_3 100A 200A 500A 1000A
%0351 |; 00A |moa | s00A | 0008 |
96035_2 30A 75A 150A 300A

SEE ALSO
For the specifications of clamp-on probes, see Section 17.2, Specifications of Current
Clamps (Clamp-on Probes). A clamp-on probe is also provided with the User's Manual.

clamp-on probe can be set for each load.

set for 14.

96034 or 96035: The current range is selected using the switch on a clamp-on current probe.

@ For Connecting Different Types of Clamp-on Current Probes
¢ If LOAD is set to multiple loads (LOAD2, LOAD3, or LOAD4), a different

« If WIRING is set to 1P3W3I or 3P4W4l, a clamp-on probe can be separately

« If WIRING is set to Scott Connection (3P3W + 1P3W), a clamp-on probe can

be separately set for the three-phase (3P3W) and single-phase (1P3W)

sides.

6-16
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6.2.7 Setting Up VT and CT Ratios

@ Setting Up a VT Ratio

0P HeNy B
5
fETUP 2004982
f T e 12
'ﬁ' | GENERAL | SAVE COMMU < 7]
T + 3pauzl
o LoAD : LDADL
~ FOLTAGE] 013 ]
IR LT
Jd_D WT 000100 VT ratio
ILUHHLN\ CH1s
l—‘—‘n ST T
BT [ooot.00 CT ratio
seme T | ELrmr | w650
=] [=753
() — = e —
» ()00 ®@D
&STOP
@D SAVE

Displaying the General 1/2 screen

~ Using the right and left cursor keys, select the General tab
(highlighted).

Changing a VT ratio

~ Using the up and down cursor keys, select VT (highlighted).
@ The function key labels change.

L+ [ - | | | serve |
Default: 1.00

Selecting a digit

~ Using the right and left cursor keys, select the digit (highlighted) in
@ which you wish to change a value.

) Press the corresponding function key to increment/decrement a
value.
F1: + Increments a value.
F2: — Decrements a value.

IM CW240E 6-17
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@ Setting Up a CT Ratio

T0P_HENY R8T
=
ETUP TR |
g =5y 172
. GENERAL SAYE
[* WIRING @ ZP3WZT
LOAD @ LOADL

HEASURE

~ OLTRGE 113
} RANGE 1500
@ b T 500100
v URRENT]_CH1Z
RANGE 0%
T 00100
sEme ] AR | 96030

— E— N I
SYSTEM RESET 4

Henter Solect processing.

Displaying the General 1/2 screen
7oy Using the right and left cursor keys, select the General tab
D) (highlighted).

v

Changing a CT ratio

7oy Using the up and down cursor keys, select CT (highlighted).
0 The function key labels change.

L~ [ - | | | |
Default: 1.00
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Selecting a digit

~ Using the right and left cursor keys, select the digit (highlighted) in
@ which you wish to change a value.
Setup

<L) Press the corresponding function key to increment/decrement a

value.
F1: + Increments a value.
F2: — Decrements a value.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

IM CW240E
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6.2 General Settings 1/2

® VT Ratio and CT Ratio

A VT ratio and CT ratio are set up when you use a VT (voltage transformer) and/
or CT (current transformer) to measure the circuit under test on the secondary
winding of the VT and/or CT.

Setting up the VT and/or CT ratio allows voltage and current values to be
applied to the primary winding.

@ Indication Provided if VT and CT Are Used
If VT and CT are used (VT and CT ratios set up to conduct measurements), the
measured values are indicated as follows:

Voltage range: voltage range X VT ratio

Current range: current range X CT ratio

Power: rated power X VT ratio X CT ratio

@ Examples of Calculating the VT and CT Ratios

VT ratio:

If VT of 2200 V on the primary winding and 110 V on the secondary winding are
used, the VT ratio becomes 20:1. (Set the VT ratio to 20.00.)

CT ratio:
If CT of 100 A on the primary winding and 5 A on the secondary winding are
used, the CT ratio becomes 20:1. (Set the CT ratio to 20.00.)

@ For Setting Up Different CT Ratios

« If LOAD is set to multiple loads (LOAD2, LOADS3, or LOAD4), a CT ratio can
be set for each load.

« If WIRING is set to 1P3W3l or 3P4W4l, a CT ratio for 14 can be separately set.

« If WIRING is set to Scott connection (3P3W+1P3W), a CT ratio can be
separately set for the three-phase (3P3W) and single-phase (1P3W) sides.

/A NOTE

* The setting range of the VT and CT ratios is from 0.01 to 9999.99 (default: 1.00).
« Settings cannot be under the following conditions:
The product of “rated power X VT ratio X CT ratio X 1.3” exceeds 999.9 TW.

SEE ALSO
For connection of VT and/or CT, see Section 4.6, Wiring the Measurement Circuit
Using External VT/CT.
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6.3 General Settings 2/2

The General 2/2 screen allows you to set up the following items:

2004-95-25
15:65:1%

[N Fage 2/2
GENERAL | SAVE JcorHuTr
“ VAR METHOD T
SAMPLING METHOD @ PLL 50Hz
FREQUENCY SOURCE @ UL
ZERD CROSS FILTER : OFF
BYERAGE TIMES s 1
Wh DIG. DISPLAY  : STANDARD
INTERWAL Wh DIG. = STANDARD
THD MEASURE METHOD : THD-F
PA GALC. METHOD ¢ FUNDAMENTAL WAVE
~ HARM. GRAPH ORDER : ALL ORD.

oy ‘ OFF ‘ ‘ ‘

SETUP

Setting Item Description

VAR METHOD Sets whether to use a reactive power meter method.

SAMPLING METHOD Sets PLL synchronization or fixed clock (50/60 Hz).

Sets a voltage input level regarded as the reference for frequency

FREQUENCY SOURCE
measurement.

AVERAGE TIMES

Performs moving averaging of measured data.
(Sets the number of averaging times.)

ZERO CROSS FILTER

Sets whether to insert a zero cross filter into the frequency circuit.

Wh DISPLAY

Sets the number of digits that can be displayed and the unit of
measurement of electric energy in integration measurements.

INTERVAL Wh DISP.

Sets the number of digits that can be displayed and the unit of
measurement of interval electric energy in demand measurements.

THD MEASURE METHOD

Sets the calculation method of total harmonics distortion (THD).

PA CALC. METHOD

Sets the reference for harmonic phase angle.

HARM. GRAPH ORDER

Sets the order (all orders/odd-number orders) of harmonics to be

displayed on a graph.

For the setting up of zero cross filter, see Section 6.8.5, Setting Up ON/OFF of a Zero Cross Filter.

A\ NOTE

« Setting items cannot be changed during integration measurements (including
when on standby).

* Unless integral measured data has been cleared, setting items cannot be
changed (with the exception of HARM. GRAPH ORDER). To change a setting
item, press the F5 key (HOLD/Clear) for more than 3 seconds on the Measure
screen to clear integral measured data and then change the setting.

IM CW240E
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6.3 General Settings 2/2

6.3.1 Setting Up a Reactive Power Meter Method

The CW240 allows you to select whether to use a reactive power meter method
when calculating reactive energy.

TOP_MENU R
-
ETUR AT
IO Page 2/2
[* WAR METHOD B

MEASURE SAMPLING METHOD \EL 50Hz

7a FREQUENCY SOURCE
} ZERD GROSS FILTER FF
h— AVERAGE TIMES =1
\V/

Wh DIG. DISPLAY : STANDARD

INTERVAL Wh DIG.  : STANDARD
THD MEASURE METHOD : THD-F
J— —_— PA CALC. METHOD  : FUNDAMENTAL WAVE
~ = |- HARM. GRAPH ORDER : ALL ORD.
@
\% SYSTEM RESET

Displaying the General 1/2 screen

~ Using the right and left cursor keys, select the General tab
(highlighted).

Displaying the General 2/2 screen

Using the up and down cursor keys, display the General 2/2 screen.

Changing a reactive power meter method

7a Using the up and down cursor keys, select VAR METHOD
(highlighted).

The function key labels change.

[ oo | o | | | |
Default: OFF
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Setup

, Press the corresponding function key to set whether to use the
reactive power meter method.
F1: ON Uses the reactive power meter method.
F2: OFF Disables use of the reactive power meter method.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys. | ENTER key

SEE ALSO
For more information on the reactive power meter method, see Appendix 5, Reactive
Power Method.
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6.3.2 Setting Up the Sampling Method
You can select either of the following sampling methods.
PLL synchronization method: PLL (50/60 Hz)
Fixed clock: FIX (50/60 Hz)

® PLL Synchronization

TOP_MENU

MEASURE.

T
ETUP 15217 1

[o Page 272
GENERAL SAVE cOMMU «Tr ]
[* VAR METHOD @ OFF
SAMPLING METHOD - L 50Hz
FREQUENCY SOURCE BRIkl

A } ZERD CROSS FILTER : OFF
h— AVERAGE TIMES =1
\VJ Wh DIG. DISPLAY : STANDARD

INTERVAL Wh DIG. = STANDARD
THD MEASURE METHOD : THD-F
. - PA CALC. METHOD  : FUNDAHENTAL WAVE
~ = | HARM. GRAPH ORDER : ALL ORD.
@ e [ FIx ] [ [
\V/

SYSTEM RESET

»

& ENTER

Select processing.

Displaying the General 1/2 screen
Using the right and left cursor keys, select the General tab
(highlighted).

€

Displaying the General 2/2 screen
Using the up and down cursor keys, display the General 2/2 screen.

€

Changing the sampling method

Using the up and down cursor keys, select SAMPLING
METHOD (highlighted).

The function key labels change.

€

| pe | mx | | | |
Default: PLL
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Setup

, Press the corresponding function key to set the sampling method.

F1: PLL synchronization
F2: Fixed clock

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

SEE ALSO

For more information on the sampling method, see Appendix 6, Sampling Method.

IM CW240E
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® Fixed Clock

TOP_MENY G
o

HEASURE

[SETUP ERgoe )

[y Page 2/2

SAMPLING METHOD @ PLL
FREQUENCY SOURCE = UL

a } ZERD CROSE FILTER : OFF
— AVERAGE TIMES i1
AV Uh DIG. DISPLAY : STANDARD

INTERVAL Uh DIG.  : STANDARD
THD MEASURE METHOD : THD-F
seTe e PA CALC. FETHOD  : FUNDAMENTAL UAYE
R - HARM. GRAPH ORDER : ALL ORD.
@ ECEE I

A
v

F3
» ® @ "

<

Henter Solect processing.

Displaying the General 1/2 screen
Using the right and left cursor keys, select the General tab
(highlighted).

Displaying the General 2/2 screen

Using the up and down cursor keys, display the General 2/2 screen.

Selecting the frequency
Using the cursor keys, select frequency indication (highlighted).
The function key labels change.

| sonz | eorz | | | |

Default: 50 Hz
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Setup

B Press the corresponding function key to select the desired
frequency.
F1: 50 Hz
F2: 60 Hz

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

A\ NOTE

PLL Unlock

When the sampling method has been set to PLL, if a condition arises in which
the PLL source is unavailable, the CW240 switches to the fixed clock selected
here to continue measurements.

For more information, see Appendix 6, Sampling Method.
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6.3.3 Setting Up the Frequency Source

Set a voltage input to be used as the reference for frequency measurement.

TOP_MENY G
o

‘5 SAMPLING METHOD : PLL S50Hz

HEASURE
FREQUENCY SOURCE : M

A } ZERD CROSE FILTER : OFF
— AYERAGE TIMES @1
\VJ Wh DIG. DISPLAY = STANDARD

INTERYAL Wh DIG. : STANDARD

THD MEASLRE METHOD : THD-F
200470623 PA CALC. METHOD : FUNDAMENTAL WAVE

SETUP (eeist
] (=53 I- H4RM. GRAPH ORDER : ALL ORD.

m ] v | \
— ==

E
ETUP 15818t 4

O Fage 272

GENERAL SAVE GOMMU T ]
T OFF

[* VAR METHOD

Henter Solect processing.

Displaying the General 1/2 screen

7oy Using the right and left cursor keys, select the General tab
‘ (highlighted).

Displaying the General 2/2 screen

7oy Using the up and down cursor keys, display the General 2/2
‘ screen.
v

Changing the frequency source

7a Using the up and down cursor keys, select FREQUENCY SOURCE
(highlighted).

The function key labels change.

| uw | w | uw | | |
Default: U1
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Setup

CFi) to Press the corresponding function key to set the desired
frequency source.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys. | ENTER key

TIP

» The function display labels (U1, U2, U3) change depending on the setting of the
wiring.

« If the phase angle calculation method is set to a Ul-base method, the frequency
source is limited to U1.

IM CW240E 6-29

sBumas Bunnbiyuod H
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6.3.4 Setting Up the Display Averaging Times

If the reading drifts and is difficult to read due to significant variations of a
measurement line, moving averaging is performed.
This section explains how to set the number of averaging times.

TOP_MENU it

MEASURE

feTur P08

Qo Page 2/2
GENERAL SAVE COMHU « T

[ VAR METHOD T OFF

SAMPLING METHOD LL 50Hz

A FREQUENGCY SOURCE 1
ZERD CROSS FILTER FF
QD AVERAGE TIMES
Uh DIG. DISPLAY + STANDARD
INTERVAL Wh DIG. : STANDARD
THD MEASURE METHOD : THD-F
o augugerze PR CALC. METHOD ¢ FUNDAMENTAL WAYE
A [=:3 b HARM. GRAPH ORDER : ALL ORD.
_»@ 1 | 2 ‘ 5 ‘ 10 ‘ 20
SYSTEN RESET
® °
< D
Displaying the General 1/2 screen
7a\ Using the right and left cursor keys, select the General tab
@ (highlighted).

Displaying the General 2/2 screen

Using the up and down cursor keys, display the General 2/2
screen.

e

Changing the display averaging times

7a\ Using the up and down cursor keys, select AVERAGE TIMES
(highlighted).
The function key labels change.
| 1 | 2 | 5 | 10 | 20 |
Default: 1
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Setup

to Press the corresponding function key to set a desired number of

averaging times.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

® Moving Averaging Equation

Display value =(Mn-(m-1) +.... Mn - 2 + Mn - 1 + Mn)/m

where

m : number of averaging times to be set

(selected from among 1, 2, 5, 10,

Mn: n-th measured value

and 20)

IM CW240E
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6.3 General Setting

s 2/2

6.3.5 Setting Up the Electric Energy Indication

For electric energy indication, you can set up the position of the decimal point
and the unit of measurement.

TOP_MENU

@__f

HEASURE

ETUP

) — &=

SYSTEM RESET

Select processing.

Displaying the General 1/2 screen

ETUP

[* VAR METHOD
SAMPLING METHOD
FREQUENCY SOURCE

AVERAGE TIMES
iih DIG. DISPLAY
INTERVAL Uh DIG.

P# CALC. METHOD
b HARM. GRAPH ORDER

GENERAL SAE COMMU <>
T OFF
s PLL 50Hz
ZERD GROSS FILTER :

Bl TAND A RD|
: STANDARD
THD MEASLRE METHOD : -F

: FUNDAMENTAL UAVE
: ALL ORD.

E T
155115
[o Page 2/2

THD

CHANGE |

Using the right and left cursor keys, select the General tab
(highlighted).

Displaying the General 2/2 screen

Using the up and down cursor keys, display the General 2/2 screen.
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® When Changing the Setting

Changing electric energy indication

7a\ Using the up and down cursor keys, select Wh DISPLAY
(highlighted).

The function key labels change.

| cHance | | | | |

g =3 =3 &3 =

Displaying the window
Press the F1 key (CHANGE).
The window for selecting the position of the decimal point appears.

AUTO
000000
00000.0
0000.00
000.000
STANDARD

Default: STANDARD

Selecting the position of the decimal point

7a\ Using the cursor keys, select the desired position of the decimal
point (highlighted).

To cancel changing the setting, press the ESC key. The window returns to
the General screen.

Confirmation

Press the ENTER key.
ENTER i . .
This closes the window, returning you to the General screen.

If you selected any option other than STANDARD or AUTO, see the setting
procedure described on the next page to change the unit of electric energy.

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

IM CW240E
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@ Setting the Unit of Measurement

If electric energy indication is set to any option other than STANDARD or AUTO
(that fixes the position of the decimal point), the unit of measurement needs to
be set.

After setting the position of the decimal point, set the unit of measurement.

T
ETUP 1522t 1

[y Page 2/%
GENERAL SAYE COMMUI »
[* VAR METHOD @ OFF
SAMPLING METHOD @ PLL 50Hz

FREQUENCY SOURCE U1
ZEROD CROSS FILTER = OFF

AYERAGE TIMES 1

ih DIG. DISPLAY @ 000.000 AR

INTERVAL Wh DIG. : STANDARD

THD MEASURE METHOD : THD-F

P& CALC. METHOD : FUNDAMENTAL WAVE
I HA&RM. GRAPH ORDER  : ALL ORD.

h ‘ uh ‘ kih ‘ Hih ‘ Gih

©)
®
&

START @
&STOP

Changing the unit of measurement

7a\ Using the right and left cursor keys, select UNIT (highlighted).
@ The function key labels change.

| mwWh | Wh | kWh | MWh | GWh |
N1
Default: kWh

Setup

to Press the corresponding function key to select the desired unit.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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@ Determining the Position of the Decimal Point and the Unit of
Measurement Automatically

The position of the decimal point and the unit of measurement are automatically

determined from the product of "rated power X VT ratio X CT ratio."
STANDARD, AUTO

SEE ALSO
For more information on STANDARD or AUTO, see Section 5.3, Ranges and Number
of Digits.

TIP

@ Setting the Position of the Decimal Point
The number of digits for electric energy indication is 6 digits.
The position of the decimal point can be fixed.
000.000 / 0000.00 / 00000.0 / 000000
In this case, the unit of electric energy needs to be set.

@ Setting the Unit of Measurement
When the position of the decimal point is fixed, select the unit of electric energy
from among the following:

mWh / Wh / kWh / MWh / GWh

The number of digits and the unit of measurement to be displayed for regenerative
energy, lagging reactive energy, and leading reactive energy are also set up in the
same way.

IM CW240E
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6.3.6 Setting Up the Interval Electric Energy Indication

"Interval electric energy indication" means an item for setting up the position of
the decimal point and unit of measurement for electric energy within interval
time in demand measurements.

The setting procedure is the same as that of electric energy indication (6.3.5,
Setting Up the Electric Energy Indication).

TOP_MENU e

ETUP BT LE
o Page 2/2

GENERAL SAVE cOMMU «Tr ]
[* VAR METHOD : OFF
MEASURE SAMPLING METHOD : PLL 50Hz

FREQUENCY SOURCE i

A } ZERD CROSS FILTER : OFF
h— AVERAGE TIMES =1
\VJ Wh DIG. DISPLAY :

INTERVAL Wh DIG.

THD MEASURE METHOD : THD-F
. - PA CALC. METHOD  : FUNDAHENTAL WAVE
~ = | HARM. GRAPH ORDER : ALL ORD.
@ CHANGE | [ [ [
\V/

SYSTEM RESET

»

& ENTER

Select processing.

Displaying the General 1/2 screen
Using the right and left cursor keys, select the General tab
(highlighted).

€

Displaying the General 2/2 screen
Using the up and down cursor keys, display the General 2/2 screen.

€

When Changing the Setting

Changing interval electric energy indication

Using the up and down cursor keys, select INTERVAL Wh DISP.
(highlighted).

The function key labels change.

€

| cHance | | | | |
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Displaying the window
Press the F1 key (CHANGE).

The window for selecting the position of the decimal point appears.

AUTO
000000
00000.0
0000.00
000.000
STANDARD

Default: STANDARD

Selecting the position of the decimal point

Using the cursor keys, select the desired position of the decimal
point (highlighted).

To cancel changing the setting, press the ESC key. The window returns to
the General screen.

n Confirmation

Press the ENTER key.
This closes the window, returning you to the General screen.

Ending setup:
If you selected any option other than STANDARD or AUTO, see the setting
procedure described on the next page to change the unit of electric energy.

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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@ For Setting the Unit of Measurement

If interval electric energy indication is set to any option other than STANDARD
or AUTO (which fixes the position of the decimal point), the unit of measurement
needs to be set.
After setting the position of the decimal point, set the unit of measurement.

Changing the unit of measurement
Using the right and left cursor keys, select UNIT (highlighted).

The function key labels change.

ETUP R
== Fage 272
GENERAL SAVE CoMMU «T»
[* VAR METHOD + OFF
SAMPLING METHOD : PLL 50Hz
FREQUENCY SOURCE UL
ZERD CROSS FILTER : OFF
AVERAGE TIMES i1
Wh DIG. DISPLAY : STANDARD
INTERYAL Wh DIG. + 000,000 - i)
THD MEASURE METHOD : THD-F
PA CALG. METHOD + FUNDAMENTAL WAYE
f- HARM. GRAPH ORDER : ALL ORD.
wn [ wn [ kwn | wen | e
JAY
OO ®
&sToP

| mWh | Wh

| kWh | MWh | GWh |

Default: kWh

Setup

to Press the corresponding function key to select the desired unit.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key
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® Determining the Position of the Decimal Point and the Unit of
Measurement Automatically

The position of the decimal point and the unit of measurement are automatically

determined from the product of "rated power X VT ratio X CT ratio."
STANDARD, AUTO

SEE ALSO
For more information on STANDARD or AUTO, see Section 5.3, Ranges and Number
of Digits.

TIP

@ Setting the Position of the Decimal Point
The number of digits for electric energy indication is 6 digits.
The position of the decimal point can be fixed.
000.000 / 0000.00 / 00000.0 / 000000
In this case, the unit of electric energy needs to be set.

@ Setting the Unit of Measurement
When the position of the decimal point is fixed, select the unit of electric energy
from among the following:

mWh / Wh / kWh / MWh / GWh

The number of digits and the unit of measurement to be displayed for regenerative
energy, lagging reactive energy, and leading reactive energy are also set up in the
same way.

IM CW240E
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6.3.7 Setting Up the THD Measuring Method

THD stands for Total Harmonic Distortion.
There are two types of total harmonic distortion calculation method, either of
which can be selected.

1. With reference to fundamental wave (THD-F)

2. With reference to total rms values (THD-R)

TOP_MENU

MEASURE.

fETOR ErERTe |
(=5 Page 2/2
[* VAR METHOD T OFF

SAMPLING METHOD = PLL S0Hz

FREQUENCY SOURCE = Ul

ZEROD GROSS FILTER @ OFF

AVERAGE TIMES =1

Uh DIG. DISPLAY  : STANDARD

INTERYAL Wh DIG. = STANDARD
THD MEASURE METHOD : |aloigd
. o PA CALC. METHDD  : FUNDAHENTAL VAVE
(=53 b HARM. GRAPH ORDER  : ALL ORD.

THD-F ‘ THD-R ‘ ‘ ‘

|

T
¢} €d @

SYSTEM RESET

»

T
o
2
3
i
3

Sslect processing.

Displaying the General 1/2 screen
Using the right and left cursor keys, select the General tab
(highlighted).

€

Displaying the General 2/2 screen
Using the up and down cursor keys, display the General 2/2 screen.

€

Changing the reference

Using the up and down cursor keys, select THD MEASURE METHOD
(highlighted).

The function key labels change.

| THD-F | THD-R | | | |

Default: THD-F
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Setup

), Press the corresponding function key to set the reference.
F1: THD-F, fundamental waves
F2: THD-R, total rms values

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys. | ENTER key

SEE ALSO
For details of the calculation, see the basic equation for harmonic measurements in
Chapter 17, CW 240 Specifications.
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6.3.8 Setting Up a Phase Angle Calculation Method

There are two types of reference for harmonic phase angle:

1. With reference to fundamental wave
2. With reference to voltage input (U1)

TOP_MENU

MEASURE.

SETUP PR

|

T

K N2l kK D
m
2

SYSTEM RESET

T
o
z
1
E
E)

Select processing.

»

Displaying the General 1/2 screen
7oy Using the right and left cursor keys, select the General tab

(highlighted).

Displaying the General 2/2 screen

€

Changing the reference

(highlighted).

The function key labels change.

ETUP 94957%)
[=r3 Page 2/2
GENERAL cOMMU <> ]
[ VAR METHOD T OFF
SAMPLING METHOD  : PLL 50Hz
FREQUENCY SOURCE = U1
ZERD CROSS FILTER : OFF
BVERAGE TIMES :
Wh DIG. DISPLAY  : STAMDARD

INTERVAL Wh D
THD MEASURE M
P CALC. METHI
b HARM. GRAPH Of

1G. : STANDARD
ETHOD =
oD :
RDER__ :

DAV
e [ n

Using the up and down cursor keys, display the General 2/2 screen.

Using the up and down cursor keys, select PA CALC. METHOD

FUNDME.
WAVE

Ul

Default: FUNDME. WAVE
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Setup

B Press the corresponding function key to set the reference.
F1: With reference to fundamental wave
F2: With reference to U1 (voltage input)

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

SEE ALSO
For details of the calculation, see the basic equation for harmonic measurements in
Chapter 17, CW 240 Specifications.

A\ NOTE

When the phase angle calculation method is set to U1 base, the frequency source
is automatically set to U1.
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6.3.9 Setting Up the Harmonic Graph Display Order

H

In harmonic measurement, 1st to 50th harmonics are analyzed.

The results of measurement are displayed in a list (table), graph, or vector
diagram.

For a graph, you can set up the order of harmonics to be displayed.

TOP_MENU REEE
=
ETUP i CATH:
I Page 2/2
ﬁ GENERAL SAVE COMMU< >
k vAR METHOD T OFF
- = Tt SAMPLING METHOD  : PLL 50Hz
FREQUENCY SOURCE  : UL
ZERD CROSS FILTER : OFF
—_— AVERAGE TIMES i1
Uh DIG. DISPLAY  : STANDARD
INTERVAL Wh DIG.  : STANDARD
THD MEASURE METHOD : THD-F
- e PA CALC. METHOD  : FLNDAMENTAL WAVE
& oo |- HARM. GRAPH ORDER : NNV
@ @ LL 0RD Juoo 0RD | [
> ()00 ®
&STOP
SAVE

Displaying the General 1/2 screen
Using the right and left cursor keys, select the General tab
(highlighted).

&

Displaying the General 2/2 screen
Using the up and down cursor keys, display the General 2/2 screen.

&

Changing the order

Using the up and down cursor keys, select HARM. GRAPH ORDER
(highlighted).

The function key labels change.

&

| ALL ORD | ODD ORD | | | |

g =3 =3 43 =

Default: ALL ORD.
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Setup

, Press the corresponding function key to set the graph display order.

F1: All orders of 1st to 50th

F2: Odd-numbered orders only

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

IM CW240E
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The Save 1/2 screen allows you to set up the following items.

SETUP

26048623
11333152

DATA SRVE
HARD COPY
FILE MAME

GENERAL

MEASLRE START @ MANUAL

MEASLURE STOP @ MANUAL

INTERWAL TIME : 30min

Page 1/2

+ PC CARD
+ PC CARD

Setting Item

Description

MEASURE START

Integration start time
MANUAL/TIME/JUST

Integration start time

When TIME is selected, you can set the integration start time.

MEASURE STOP

Sets the integration stop method.
MANUAL/TIME/TIMER

Integration stop time

When TIME is selected, you can set the integration stop time.

INTERVAL TIME

Sets data save (output) time.
For demand measurement, demand interval is set.

Sets the device to which measured data is saved.

DATA SAVE PC CARD/MEMORY
Sets the device to which a display screen is hard copied.
HARD COPY PC CARD/MEMORY/PRINTER
FILE NAME Used to enter a file name under which data is saved.
A\ NOTE

« Setting items cannot be changed during integration measurements (including

when on standby).

« Unless integral measured data has been cleared, the interval time and file name

cannot be changed. To change a setting item, press the F5 key (HOLD/Clear)
for more than 3 seconds on the Measure screen to clear integral measured
data and then change the setting.
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6.4.1 Setting Up the Integration Start Method

) ENTER
sEwp ]
] o
7 =
— —
SYSTEM RESET
Henter Select prosessing

TOP_MENY Gt

HEASURE

»

Displaying the General 1/2 screen

v

ETUP BT |
(=5 Page 1/2

GENERAL SAVE coMMu « v ]

MEASURE START : [

HEASURE STOP @ HANUAL

INTERVYAL TIME : 30min
DATA SAVE : PC CARD
HARD CORY : PC CARD
FILE NAME d

vM/’«NML‘ TIME ‘ JUsT ‘ ‘
®O ®

o

Changing the integration start method
Using the up and down cursor keys, select MEASURE START

A\
@ (highlighted).

The function key labels change.

Using the right and left cursor keys, select the Save tab (highlighted).

| MANUAL | TIME

| st | |

Default: MANUAL

Setup

method.

F1: Starts integration when the START&STOP key is pressed.
F2: Sets the integration start time. (Integration starts at the set time.)

F3: Starts integration at the optimum time when the START&STOP key is
pressed. (The start time is calculated based on the interval time.)

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

to (53 Press the corresponding function key to set the integration start

IM CW240E
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® JUST
Waiting for
On the hour integration to start
| p——~J (STANDBY) | | |

Start of Interval time
integration

@ Setting the Start Time
After selecting the time in the integration start method, enter the start time.
SETUP 2o0tane a2
OJTr  Pags 172

GENERAL SAVE CDMMUHj j

MEASURE START -

/06/29 11:40
MEASURE STOP  : MANUAL

INTERWAL TIME : 30min

DATA SAVE + PC CARD
HARD COPY + PC CARD
FILE NAME

- | - | | |

Changing the time
~ Using the cursor keys, select DATE AND TIME (highlighted).
@ The function key labels change.
L - [ - | | |

Selecting items
~ Using the right and left cursor keys, select a desired item
(highlighted).
Year / Month / Day / Hour / Minute

Setup

1), Press the corresponding function key to set the integration start
time.

F1: + Increments a value.
F2: — Decrements a value.

Repeat steps and to set year/month/day/hour/minute data.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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M NOTE

* The setting range of the integration start time is 0 hour 0 minute on Jan.
1, 2000 to 23 hours 59 minutes on Dec. 31, 2099.

« If the current time has already passed the set integration start time when the
START&STOP key is pressed, the CW240 starts integration measurement by
JUST start.

« Setting items cannot be changed during integration measurements (including
when on standby).
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6.4.2 Setting Up the Integration Stop Method

DATA SAVE : PC CARD
HARD GOPY : PG CARD
seTue o406 20 FILE NAME :
7a =] [=53 L
MANUAL TIME TIMER
— [rowe [roven | ]
SYSTEW ReseT

Displ

TOP_MENY G
o

HEASURE

ETUP 2e0tReE.
O Fage 172

GENERAL SAYE COMMU T ]

MEASURE START : MANUAL

HEASURE STOP - [i

INTERYAL TIME : 30min

aying the Save 1/2 screen
Using the right and left cursor keys, select the Save tab (highlighted).

Changing the integration stop method

7a Using the up and down cursor keys, select MEASURE STOP
(highlighted).
The function key labels change.
| MANUAL | TIME | TIMER | | |

Default: MANUAL

Setup

&1 to (8] Press the corresponding function key to set the integration stop

method.

F1: Stops integration if the START&STOP key is pressed during integral
measurement.

F2: Sets the integration stop time. (Integration stops at the set time.)
F3: Stops integration when the set time elapses.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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@ Setting Up the Stop Time

After selecting the time in the integration stop method, enter the integration stop

time.
SETUP

20640623
11343163

T~ Page 172

GENERAL SAVE
MEASURE START : MANUAL
MEASURE STOP = TIME

INTERWAL TIME : 30min
DATA SAVE ¢ PC CARD
HARD COPY + PC CARD
FILE NAME

/06729 12:11

CDMMUHj j

- ‘ - ‘ ‘

Changing the time

The function key labels change.

oy Using the cursor keys, select DATE AND TIME (highlighted).

L - 1 -

Selecting items

Using the right and left cursor keys, select a desired item
(highlighted).
Y Year / Month / Day / Hour / Minute

L), Press the corresponding function key to the integration stop time.

F1: + Increments a value.
F2: — Decrements a value.

Repeat steps and to set year/month/day/hour/minute data.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

IM CW240E
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@ If the Timer is Set
After selecting the timer in the integration stop method, enter the time.

SETUP 2R

[if5y Fage 172
GENERAL SAVE CUHNUH: :

MEASURE START : MANUAL

MEASURE STOP @ TIMER

0000 :H: 00
INTERVAL TIME : 30min
DATA SAVE i PG CARD
HARD COPY | PC GARD

FILE NAME

* | - | | |

Changing the time

~ Using the cursor keys, select TIME (highlighted).
The function key labels change.

- 1 - 1 [ |

Selecting items

Using the right and left cursor keys, select a desired item
(highlighted).
(Set Hour* on a digit basis.)

Hour* / Minute / Second

SEL), Press the corresponding function key to set the time.
F1: + Increments a value.
F2: — Decrements a value.

For the timer, time can be set in the range of 1 second (0000:00:01) to 8784
hours (8784:00:00).

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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6.4.3 Precautions for Selecting the Interval Time

Short-time Interval Standard Interval
1 wave 1sec 1min
100ms 2sec 2min
200ms 5sec 5min
500ms 10sec 10min

15sec 15min
30sec 30min
60min

When making demand measurement, note the following:

» A demand interval of demand measurements is common to the interval time.
If the interval time is set to a value less than short-time interval (less than
1 sec.), the demand measured value cannot be displayed (the symbol "----"
appears).

When saving (outputting) data with the interval time set to 2 min or less,

note the following:

* There may be cases where data is missed at the start depending on the
number of files or space in a PC card. Set up the starting date and time with
allowances.

» As the number of data increases, there are cases where data is missed in
saved data.

* When using the CW240, especially when a short-time interval is set, note the
following:

Ensure there is no file in the PC card. (Format the PC card.)

Start integration with a PC card inserted in the CW240.

Do not remove the PC card from the CW240 during integral measurement.
Do not perform communication.

Do not operate the operation keys excessively.

If the interval time is set to 30 sec or less, note the following:

» If RS-232 CONNECT has been set to PRINTER, change the setting to PC.
(The M mark appears.)

» If HARD COPY has been set to PRINTER, change the setting to PC card.

» Note that automatic output of harmonic measured data or waveform data, or
automatic printout of it to a printer, is not possible.

If the interval time is set to a short-time interval, note the following:

» For interval time-basis outputs during integration measurement, only
instantaneous values of the normal measurement data are output.

» Files are generally created in a binary format. If a file is to be read by
spreadsheet software, etc., conversion to a text file is required. (For
conversion software, see the CD-ROM provided for the CW240.)
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6.4.4 Setting Up the Interval Time

The interval time needs to be set up as data save (output) time or demand

interval of demand measurements.

TOP_MENY

HEASURE

G

__f

@) —~ =

Displaying the Save 1/2 screen

Changing

senp g

[&] [=53

SYSTEM RESET

Select processing.

»

ETUP

e

GENERAL

MEASURE START :

HEASURE STOP

INTERVAL TIME
DATA SAVE
HARD COPY
FILE NAME

= MANUAL

r]
CARD
= PG CARD

=5y
SAVE

Fage 1/2
COMMON v ]
MANUAL

Using the right and left cursor keys, select the Save tab (highlighted).

the interval time

Using the up and down cursor keys, select INTERVAL TIME

(highlighted).

Displaying the window

S

Press the F1 key (CHANGE).

The window for selecting the interval time appears.

A 60min
30min
15min
10min
5min
2min
Imin
30sec
15sec

W 10sec
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Selecting the interval time

~ Using the cursor keys, select the interval time (highlighted).
To cancel changing the setting, press the ESC key. The window returns to

the Save screen.

Confirmation

Press the ENTER key.
This closes the window, returning you to the Save screen.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

IM CW240E
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6.4.5 Setting Up the Data Saving Destination

TOP_MENU *REEE

& —

€28 —

ETUP T |
[=r3 Page 1/2

GENERAL SAVE CoMMU «Tr ]

MEASURE START = MANUAL

HEASURE.

MEASURE STOP = MANUAL

INTERVAL TIME :
DATA SHVE
HARD COPY
FILE N#ME

SETUP et

lFe CARD | MEWORY | [ [

SYSTEM RESET

Select processing.

Displaying the Save 1/2 screen

Changing

Using the right and left cursor keys, select the Save tab (highlighted).

the saving destination
Using the up and down cursor keys, select DATA SAVE (highlighted).
The function key labels change.

| PC CARD | MEMORY | | | |

Default: PC CARD
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Setup

S, Press the corresponding function key to set the data saving
destination.

F1: Save to the PC card
F2: Save to the internal memory

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys. | ENTER key

TIP

Setting of measured data (items) to be saved is made on the Save 2/2 screen.
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6.4.6 Setting Up the Hard Copy Destination

The DISP COPY key allows you to hard copy a display screen.
This section explains how to set up the hard copy destination.

TOP_MENY G
o

MEASURE MEASURE START : MANUAL

} HEASURE STOP = MAHUAL
\VJ INTERYAL TIME : 30min

ETUP 2epte
O Fage 172
GENERAL SAYVE COMMUN AT ]

DATA SAVE : PC_CARD
HARD COPY :
seTue sopy0820 FILE NAME
~ I I
@ PC_cARD | MEMORY | I I
—_—
SYSTEH RESET

Displaying the Save 1/2 screen
Using the right and left cursor keys, select the Save tab (highlighted).

€

Changing the hard copy destination

Using the up and down cursor keys, select HARD COPY
(highlighted).

The function key labels change.

€

| PC CARD | MEMORY | PRINTER | |

Default: PC CARD
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Setup

D o Press the corresponding function key to set a hard copy destination.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

TIP

* To output to the printer, RS-232 CONNECT must be set to PRINTER in the
communication setting. If not, the F3 key (PRINTER) will not be displayed.

» For more imformation on the printer, see Section 10.3, Using a Printer.
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6.4.7 Setting Up a File Name

T0P HENU e
=
ETLE )
OO Pam 12
GENERAL SAVE oML

MEASURE MEASURE START = MANUAL

@ } MEASURE STOP = MANUAL
\VJ INTERYAL TIME : 30min

DATA SAVE @ PC CARD
HARD COPY : PG CARD
TP ez FILE NAME N |
R~ e

A

= S
—_—
\% SYSTEM RESET

Displaying the Save 1/2 screen
Using the right and left cursor keys, select the Save tab (highlighted).

€

Entering a file name
Using the up and down cursor keys, select FILE NAME (highlighted).

€

Displaying the window

Press the F1 key (CHANGE).
The screen switches to an entry screen.

g

If you do not enter a file name, press the ESC key. The window returns to the
Save screen.

F.HAME CHG. 202
-

AL | ]

123456789
BBCDEFGHL
KLMNOPGRST
UVUHYZ 452
8 (-an_
it

|INPUT|ES| |<7|,>‘

TIP

« If no file name is set, the CW240 automatically assigns a file name.
« For more information on file names, see Section 8.1, Data Save.
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@ File Name Input Procedure
Enter a file name using 8 characters or less (standard alphanumeric
characters).

FLNAME CHG. 20t%eaa
[y

I ) )
F.MaME[25_2F0 ] File name display area

| i

0123456789

ABCDEGHTY

KLMNOPRRST

UVNXYZ 1 433

2 0-et_
}

Character selection area

L 1
[weur [ s ] [ <~ [ - ]

Selecting characters

Using the cursor keys, select characters (highlighted) to be entered
as a file name from among the character selection area.

Input

D) Press the F1 key (INPUT).
The selected character is input and the cursor moves to the next input
position.

Other function keys:

: BS (back space) key

Deletes a character entered (the one just in front of the cursor).
1« key

Moves the cursor one character to the left in the file name display area.
1 — key

Moves the cursor one character to the right in the file name display area.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys. | ENTER key
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6.5 Save Data Settings 2/2

The Save 2/2 screen allows you to set up the following items.

SETUP T
[N Page 2/2

GEMERAL SAVE COoMMUH «Tv]

E.ENEGRY/DEM. : [}

WAVEFORM DATA : ON

A TNET. 0N
NORHAL MEAS. @ ON |00t P

[i}] MAX. 0N

HARM. MEAS. . DETA.| MIN. :ON
« SAVE-TIME  :  409DAVS 18:30:00
on | orF ] [
Setting Item Description
ENERGY data
Allows you to set whether or not to save data.
DEM. data
WAVEFORM DATA Allows you to set whether or not to save data.
NOR. MEAS. data Allows you to set whether or not to save data.
HARM. MEAS. Allows you to set whether or not to save data.
Allows you to set details such as the number of loads,
HARM. MEAS. DETA. measured value, and harmonic order.
INST.
Common to normal
AVE.
measurement and Allows you to set whether or not to save data.
harmonic measurement MAX.
MIN.

SAVE TIME

Indicates the length of time of data that can be saved in the data storage
destination based on the remaining capacity of the memory (PC card or internal
memory) set to DATA SAVE and the noted data save items.

A\ NOTE

« Setting items cannot be changed during integration measurements (including
when on standby).

* Unless integral measured data has been cleared, setting items cannot be
changed. To change a setting item, press the F5 key (HOLD/Clear) for more
than 3 seconds on the Measure screen to clear integral measured data and
then change the setting.

TIP

If the RS232 connection destination is set to PRINTER, the same items as the save
items are printed out.
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6.5 Save Data Settings 2/2

6.5.1 Setting Procedure

TOP_MENY 4

HEASURE

Fa 1174

& [=53

SYSTEM RESET

Select processing.

Displaying the Save 1/2 screen
Using the right and left cursor keys, select the Save tab (highlighted).

Displaying the Save 2/2 screen
Using the up and down cursor keys, display the Save 2/2 Screen.

€

Changing the setting

(highlighted).

ETUP

T0030E 2"
11748

= Fage 2/2
SAVE corHuf T}
E.ENEGRY/DEM. : [
WAYEFORM DATA : ON
N TNST. 0N
HORMAL MEAS. : ON AVE. DN
+ ON MAK.  :ON
HARM. MERS. ¢ DETA MIN. :0ON
I SAVE-TIME 408DAYS 18:30:00
[ 0FF

The function key labels change.

Using the up and down cursor keys, select a necessary item

[ ov |

Default: ON

Setup
NN}

F1: ON Enables a save/print.
F2: OFF Disables a save/print.

Ending setup:

Press the corresponding function key to set the selected item.

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

IM CW240E
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6.5 Save Data Settings 2/2

6.5.2 Setting Up the Detailed Save Items of Harmonic Data

08 HEwy p—
2
ETLE SR
OO Page 22
GENERAL SAWE COMMU

MEASURE. E.ENEGRY/DEM. : ON

} VAVEFORM DATA @ ON
. NST. 0N
Y, NORMAL MERS. @ ON | nof " oy
OF | M. DN

SETUP ith

R b SAVE-TIME :  408DAYS 19:30:00
@ CHANGE | [ [ [

F2
@ 48

Y

®

>

START
&sToP

1@

ENTER Select processing.

Displaying the Save 1/2 screen
Using the right and left cursor keys, select the Save tab (highlighted).

Displaying the Save 2/2 screen

Using the up and down cursor keys, display the Save 2/2 screen.

Changing a save item
Using the up and down cursor keys, select HARM. MEAS. DETA.
(highlighted).

Displaying the window
D) Press the F1 key (CHANGE).
The window showing detailed items appears.

Number of loads U1 to U3: Voltage value
SETLIF| 20840625 P: Active power
[
worwlwre ol rmpwe — |1 to 14: Current value

LOADL [T PN ]| EEVEL PN
LOADZ | OFF| 12 N || FONTENT [ON
LOADS | OFF 13 N || P& P
LOAD4 | OFF] 14 PFF]| [TOTAL [N

[THD P

OUTPUT ORDER :SELECT
[ Ol 0Z 03} 04} OF
¥ 11l 13 19

frOf O7f 08 o (10
e 1df 180 16[x 17} 18} 190|270

# 2l 23 Z3} 2dls I8 26k 27 28+ 29 30— Orders
¥ 31 3%+ 33f 34« 35 36k 37 38 3940
& 4il 40l A3p ddlx A5k ol A7l 45l 49|50
on | orF ‘ ‘ |
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6.5 Save Data Settings 2/2

® Procedure

Changing an

A\ NOTE

for Setting the Number of Loads/Measured Value

20640625
SETUP 15126156

HARMONIC OUTPUT ITEMS
1

LOADT [ |
LOADZ | OFF]
LOADS | OFF]
LOAD4 | OFF]

OUTPUT ORDER :SELECT [HD N
[« 01+ 0+ 03¢ 04 05 08 07 OF 08 1
« 110+ 127 13% 14[x 15% 16 17+ 18% 19 2
% 21 22 23x 24 DS 2fx 27 28 28+ 3
¥ 31x 37x 33x 34 S5 IS¢ S7x SEx SOx 4
x 4dl+ 47 43x 44« 45+ 46l 470+ 48 40 5

oN 0FF ‘

item
Using the cursor keys, select a necessary item (highlighted).
The function key labels change.

| on [ orF | | |

Default: ON

Press the corresponding function key to set the selected item.
F1: ON Enables a save/print.
F2: OFF Disables a save/print.

* Items that can be
number settings.

set as saved items vary depending on the wiring and load

« If wiring is set to a Scott connection, make settings with reference to the three-
phase (3P3W) side. If items that can be selected are different between the
three-phase (3P3W) side and the single-phase (1P3W) side, a ">" symbol fol-
lows the item in order to show that it is effective on the 1P3W side.

Example: 11>

IM CW240E
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6.5 Save Data Settings 2/2

® Harmonic Order Setting Procedure

Harmonic orders that have been set to be saved will be assigned an * (asterisk)

mark.

Changing an item

~ Using the cursor keys, select OUTPUT ORDER (highlighted).
The function key labels change.

| ALL ORD. | ODD

| EVEN | SELECT

Dfault: ALL ORD.

Setup

S o Press the corresponding function key to set the harmonic orders.
F1: Saves/prints all orders of harmonics (1st to 50th).

F2: Saves odd orders of harmonics (1st, 3rd, ...).

F3: Saves even orders of harmonics (2nd, 4th, ...).

F4: Allows you to select harmonic orders individually.

@ If selecting harmonic orders individually

Changing an item

~ Using the cursor keys, select a harmonic order that needs to be
changed (highlighted).
The function key labels change.

| ON | OFF

Default: ON
Setup

=+, Press the corresponding function key to set the selected order.

F1: ON  Enables a save/print.

F2: OFF Disables a save/print.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key
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6.6 Communication Settings

This section explains how to configure the RS-232 communication setup.

TOP_MENY

HEASURE

__f

SETUP

11516

AN
— GE—

(=3

Displaying the Communication screen

BALD RAT
DATA LEN
PARITY

STOP BIT

E
GTH

FLOU CONTROL

RS-232 CONNECT

g
+ NONE
L

i DFF/OFF

) (devres

oy Using the right and left cursor keys, select the Communication tab

A

\VJ

TIP

D (highlighted).

Even if a system reset is made, the communication settings are not reset to the

factory-shipped settings.

SEE ALSO

For more information on communications, refer to the Communication Function Manual

in the supplied CD-ROM.

IM CW240E
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6.6 Communication Settings

SETUP it
O
SAVE COMMUMICATION |[WOLT.

RS5-232 CONNECT :

BAUD RATE ;9500

DATA LENGTH : 8

PERITY © NONE

STOP BIT ¢l

FLOU CONTROL i OFFJOFF

Pc [PRInTER | | |

@ RS232 Connection Destination Setting Procedure

Changing an item

~ Using the up and down cursor keys, select RS-232 CONNECT
@ (highlighted).
‘ The function key labels change.
| PC | PRINTER | | |
Default: PC

e, Press the corresponding function key to set a desired destination.
F1: Connects to a PC.
F2: Connects to a printer.

@ Baud Rate Setting Procedure

Changing an item

Using the up and down cursor keys, select BAUD RATE (highlighted).

Displaying the window
D) Press the F1 key (CHANGE).
The window for selecting a baud rate appears.
Unit: bps

38400

19200

9600

4800

2400

1200
Default: 9600
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6.6 Communication Settings

Selecting a baud rate
Using the cursor keys, select a desired baud rate (highlighted).

To cancel changing the setting, press the ESC key. The window returns to
the Communication screen.

Confirmation

Press the ENTER key.
This closes the window, returning you to the Communication screen.

The selected baud rate is displayed on the screen.

SETUP e
O
SAVE COMMUNTCATION |[VOLT.

RS-232 CONNECT :

BALUD RATE : E600

DATA LENGTH g

PRRITY : NONE

STOP BIT sl

FLOW CONTROL : OFF/OFF

Pe [FRINTER] [ [

@ Data Length Setting Procedure

Changing an item

~ Using the up and down cursor keys, select DATA LENGTH
(highlighted).

The function key labels change.

L7 [ & | | |
Default: 8
Setup
@, Press the corresponding function key to set a desired data length.
F1: 7 bits
F2: 8 bits

IM CW240E
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6.6 Communication Settings

@ Parity Setting Procedure

Changing an item

7a Using the up and down cursor keys, select PARITY (highlighted).
@ The function key labels change.

| EVEN | ODD | NONE | |

Default: NONE

Setup

S o Press the corresponding function key to set a desired parity.
F1: Even parity

F2: Odd parity
F3: None
SETUP s
[y
SAVE COMMUNTCATION |[VOLT.
RS-232 CONNECT :
BAUD RATE ¢ 9600
DATA LENGTH g
PRRITY : NONE
STOP BIT o1
FLOW CONTROL : OFF/OFF
Pe |PRINTER] | |

@ Stop Bit Setting Procedure

Changing an item

~ Using the up and down cursor keys, select STOP BIT (highlighted).
@ The function key labels change.
L+ [ 2 | | |
Default: 1

Setup

=+, Press the corresponding function key to set a desired stop bit.
F1: 1 bit
F2: 2 bits
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6.6 Communication Settings

® Flow Control Setting Procedure

Changing an item

~ Using the up and down cursor keys, select FLOW CONTROL
(highlighted).

The function key labels change.

| OFF/OFF | XON/XON | XON/RS | CSIRS |

Default: OFF/OFF

Setup

S o Press the corresponding function key to set flow control.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

M NOTE

If the interval time is set to 30 sec or less, there may be situations when items to
be set are automatically changed.

If RS-232 CONNECT has been set to PRINTER, PC is selected instead.

If HARD COPY has been set to PRINTER, PC CARD is selected instead.

TheMmark, which indicates that only manual printing using the SAVE key
or DISP COPY key is effective, is displayed. Note that automatic printout of
data is not allowed as long as this mark is displayed.
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6.7 Voltage Quality Settings

TOP_MENY

2R

HEASURE

ETUP et |
=5y
GUMMUNICATION J[VOLT. AUALTTY | H&R[XTv]

VOLT.QUALITY MEAS. :

oF 7]

STANDARD WOLTAGE @ 120%

) ENTER

SETUP

11516

Q06

& ENTER

SYSTEM RESET

& [=53

» o
<

Select processing.

Displaying the VOLT. QUALITY screen

Using the right and left cursor keys, select the Volt. Quality tab
(highlighted).

® Enabling/Disabling Voltage Quality Measurement

Changing the setting

Using the up and down cursor keys, select VOLT. QUALITY MEAS.
(highlighted).
The function key labels change.

[ on | o | | | |

Default: OFF/OFF

Press the corresponding function key to set whether to enable
voltage quality measurement.

F1: ON Enables voltage quality measurement.
F2: OFF Disables voltage quality measurement.

To perform voltage quality measurement, also set up the standard voltage,
threshold value, and hysteresis.
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6.7 Voltage Quality Settings

@ Setting the Standard Voltage
SETUR e
O

COMMUNTICATION [VOLT. QUALITY HF\Rj j

WOLT.QUALITY MEAS. : ON
STANDARD WOLTAGE
THRESHOLD YALUE

SWELL 110 %
DIp : 020 %
INTERRUPTIOM 010 %
HYSTERESIS : 01 %

cHanGE | [ [ [

Changing an item

oy Using the up and down cursor keys, select STANDARD VOLTAGE
‘ (highlighted).
v

The function key labels change.

| cHance | | | | |
Displaying the window
Press the F1 key (CHANGE).
The window for selecting the standard voltage appears.

A 1000V
600V
480V
400V
380V
346V Default: 100 V
277V Standard voltage: 100 V, 101 V, 110 V, 120 V, 200 V,
240V 202V, 208V, 220V, 230V, 240 V,
230V 277V, 346V, 380V, 400V, 480 V,

w220V 600 V, 1000 V

sBumeas Bunnbyuo)d

Selecting the standard voltage

~ Using the cursor keys, select a desired standard voltage (highlighted).
To cancel changing the setting, press the ESC key. The window returns to
the Volt. Quality screen.

Confirmation
Press the ENTER key.
ENTER i . X .
This closes the window, returning you to the Volt. Quality screen.

M NOTE

If wiring is Scott connection, set up the 3P3W-side standard voltage. The 1P3W-
side standard voltage will be automatically set to half the standard voltage set
to the 3P3W side.
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6.7 Voltage Quality Settings

@ Setting the Threshold Value

Setting Range

0,
(with Respect to Standard Voltage) Default (%)

Voltage Swell 0 to 200% 110
Voltage Dip 0 to 100% 90
Instantaneous Voltage Interruption 0 to 100% 10
SETUP it
O

COMMUNTCATION [|YOLT. QUALITY HAR j j

VOLT.QUALITY MEAS. = ON

STANDARD WOLTAGE  : 120¥
THRESHOLD YALUE
SUELL : flo 2
DIP : 080 2
INTERRUPTION 1 010
HYSTERESIS BRI +

Changing an item

Using the up and down cursor keys, select a necessary item
(highlighted).

The function key labels change.

L - 1 - | | | sere |

E, Press the corresponding function key to set the desired threshold
value.

F1: + Increments a value.
F2: — Decrements a value.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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6.7 Voltage Quality Settings

@ Setting Hysteresis

Setting Range

Changing an

Setup

Sen), 23

Ending setup:

Setting Range Hysteresis appliﬁs
; Default (%) in common to the
(with Respect to Standard Voltage) following three items:
Voltage swell
. Voltage dip
0,

Hysteresis 0t 10% 1 Instantaneous voltage

interruption

SETUR - “ffiEsE
Eng

COMMUNICATION [IVOLT. QUALITY HER[« T ]

WOLT.QUALITY MEAS. : ON
STANDARD VOLTAGE + 1204
THRESHOLD VALUE

SUELL s 110 %
DIP 1 080
INTERRUPTION 2 010 2
HYSTERESIS : ol 2

* ‘ - ‘ ‘ ‘

item

Using the up and down cursor keys, select HYSTERESIS
(highlighted).

The function key labels change.

| + | - | | | SETUP

Press the corresponding function key to set a desired hysteresis.
F1: + Increments a value.
F2: — Decrements a value.

To also ch

ange another setting To return to the Top Menu

Select a desired

setting using the cursor keys. | ENTER key

IM CW240E
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6.8 Hardware Settings

The Hardware screen allows you to set up the following items.

SETUP e
VOLT. QUALITY
LANGUAGE : English
BEEP : ON
LIGHT AUTO DFF @ ON
LCD CONTRAST @ 4
10 HUMBER : 001
DATE AND TIME @ 2004/06/29 11:50:30
Setting Item Description
LANGUAGE Sets the display language such as English, Japanese, etc.
BEEP Sets whether to generate a beep when an operation key is pressed.

Sets whether to activate automatic backlight OFF if no key is
pressed for morethan 10 minutes.

BACKLIGHT AUTO OFF

LCD CONTRAST Sets LCD contrast (1 to 8).

ZERO CROSS FILTER Sets whether to insert a zero cross filter into the frequency circuit.
Sets an ID number (001 to 999) as an instrument number or

ID NUMBER

the number of a measurer, etc.

DATE AND TIME Sets date and time (accurate time entry).

The General 2/2 screen allows you to set up the zero cross filter.
For more information on the zero cross filter, see Section 6.3, General Settings 2/2, and to set up
the filter, see 6.8.5, Setting Up ON/OFF of a Zero Cross Filter.
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6.8 Hardware Settings

M NOTE

» The following setting items cannot be changed during integration measure-
ments (including when on standby).

» Unless integral measured data has been cleared, the following setting items
cannot be changed.
To change any of them, press the F5 key (HOLD/Clear) for more than
3 seconds on the Measure screen to clear integral measured data and then
change the setting.
Setting items: ZERO CROSS FILTER, ID NUMBER, and DATE AND TIME

IM CW240E 6-77
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6.8 Hardware Settings

6.8.1 Setting Up the Display Language

0P wewy B85
=
ETUP s
=5y
WOLT. QUALITY HARDWARE ANAL[TY ]

LAHGUAGE

HEASURE seer

A } LIGHT AUTD OFF : ON
— LCD CONTRAST i 4
\VJ 1D NUMBER : 00

1
DATE AND TIME : 2004/06/29 11:51:17
senp g

[&] [=53

AN
—

Henter Solect processing.

»

Displaying the Hardware screen
Using the right and left cursor keys, select the Hardware tab
(highlighted).

Changing the display language

Using the up and down cursor keys, select LANGUAGE (highlighted).

Displaying the window
Press the F1 key (CHANGE).
The window for selecting the language appears.

English
Japanese

Default: English
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6.8 Hardware Settings

Selecting the language

Using the cursor keys, select the desired language (highlighted).

To cancel changing the setting, press the ESC key. The window returns to the Hardware

screen.

Confirmation

Press the ENTER key.
This closes the window, returning you to the Hardware screen.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

TIP

Even if a system reset is made, the LANGUAGE setting is not reset to the factory-

shipped setting.

IM CW240E
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6.8 Hardware Settings

6.8.2 Setting Up ON/OFF of a Beep

TOP_MENY G
o

HEASURE

ETUP PR
==
WOLT. QUALITY HARDWARE ANAL[TY ]

LAHGUAGE : English
BEEP

A Ml
} LIGHT AUTO OFF : ON

—_— LCD CONTRAST @ 4

\Y; ID HUMBER 2 00

L
DATE AND TIME : 2004/06/29 11:51:55

20940523

) ENTER
SETUP fecsi

I
7a [=
— E—

Henter Solect processing.

»

Displaying the Hardware screen

Using the right and left cursor keys, select the Hardware tab
(highlighted).

Changing a beep

~ Using the up and down cursor keys, select BEEP (highlighted).
The function key labels change.
[ ov [ o | | | |
Default: ON

Setup

@, Press the corresponding function key to set ON/OFF of a beep.
F1: ON A beep is generated each time a key is pressed.
F2: OFF Disables generation of a beep.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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6.8 Hardware Settings

6.8.3 Setting Up Auto Backlight OFF

Displaying the Hardware screen

NTER
SETUP 2o0170628
] =53
7AN =
< ——
SYSTEM RESET
ENTER

TOP_MENU 29483

HEASURE.

FILE

»

5003705
ETUP 112522 2

=i
VOLT. GUALTTV] HARDUARE ANAL[ATY]
LANGUAGE : English
BEEP 0

@ ON
LIGHT AUTO OFF : [
LCD CONTRAST 4
1D NUMBER @ 001
DATE AND TIME : 2004/06/29 11:52:25

Using the right and left cursor keys, select the Hardware tab

7N
(highlighted).
\VJ

Changing activation of backlight auto OFF
Using the up and down cursor keys, select BACKLIGHT AUTO OFF

A\
@ (highlighted).

The function key labels change.

| on | orF

Default: ON

Setup

, Press the corresponding function key to activate/deactivate auto

backlight OFF.

F1: ON Activates auto backlight OFF if no key is pressed for more than

10 minutes.

F2: OFF Lets the backlight remain ON.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

IM CW240E
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6.8 Hardware Settings

6.8.4 Setting Up the LCD Contrast

TOP_MENU 55

ETUP s |
=5y
'@' VOLT. QUALITY| HARDWARE ANAL
HEASURE

LANGURGE + English

BEEP : 0N
ON

LIGHT AUTO OFF :
LCD CONTRAST =

ID NUMBER : 001

DATE AND TIME  : 2004/06/29 11:52:56

SETUP 291584
(=53

=]
A
— =

ENTER
Select processing.|

&

»

Displaying the Hardware screen

Using the right and left cursor keys, select the Hardware tab
c (highlighted).

Changing the contrast
N Using the up and down cursor keys, select LCD CONTRAST
(highlighted).
The function key labels change.

| + | _ | | | SETUP |
Default: 4

Setup

k) Press the corresponding function key to set the contrast.
F1: + Incrementsavalue(1 5253 —-54—55-56—>7—>8->1).
F2 : — Decrementsavalue(8>7—>6—>5—-54—-53—-52—>1-28).

The setting range of LCD contrast is 1 to 8.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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6.8 Hardware Settings

6.8.5 Setting Up ON/OFF of a Zero Cross Filter

A low-pass filter can be inserted in the frequency circuit to eliminate noises such
as inverter waveform and distorted waves in order to measure the frequency
accurately.

(Cut-off frequency: 300 Hz)

TOP_MENY Bt

e R
= Fage 2/2
ﬁ GEMERAL SAVE coMMUu «Tv]
[* VAR METHOD @ OFF
p—— SAMPLING METHOD = PLL 50Hz
FREQUENCY SOURGE @ Ul
} ZERD CROSS FILTER - [§E
AVERAGE TIMES 1
Wh DIG. DISPLAY = STANDARD
INTERYAL Wh DIG. @ STANDARD
THD MEASURE METHOD : THD-F
R 5 PA CALC. METHOD  : FUNDAMENTAL WAVE
& [=53 fr HARM. GRAPH ORDER  : ALL ORD.
o | oFF

€]

i

W@ O ®
&STOP q
v
I ENTER Select processing.| \_/—\/

Displaying the Hardware screen

N Using the right and left cursor keys, select the Hardware tab
(highlighted).

Changing ON/OFF of the zero cross filter
AN Using the up and down cursor keys, select ZERO CROSS FILTER
D (highlighted).
The function key labels change.

<

[ oon | o | | | |
Default: ON

Setup

, Press the corresponding function key to ON/OFF of the zero cross
filter.
F1 :ON Inserts the zero cross filter.
F2 : OFF Disables insertion of the zero cross filter.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys. | ENTER key
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6.8 Hardware Settings

6.8.6 Setting Up the ID Number

If multiple CW240s are used, an ID number can be entered as an instrument
number or the number of a measurer or management department.

T0P_HENY i
=
ETUP e
=5y
VOLT. QUALITY| HARDWARE ANAL
LANGUAGE i English
BEEP N

A } LIGHT AUTO OFF @ OM
h— LCD CONTRAST 4
\VJ 1D HUMBER i

:+ 00fl
DATE AND TIME : 2004/06/29 11:53:25
SETUP PR
7a & (=53
R B
N SYSTEM RESET

Henter Solect processing.

Displaying the Hardware screen

N Using the right and left cursor keys, select the Hardware tab
& (highlighted).
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6.8 Hardware Settings

Changing the ID number

The function key labels change.

Using the up and down cursor keys, select ID NUMBER (highlighted).
v

L - 1 -

Default: 001

Setup

, Press the corresponding function key to set the ID number.

F1 : + Increments a number.

F2 : — Decrements a number.

The setting range of the ID number is from 001 to 999.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key

TIP

Even if a system reset is made, the ID number setting is not reset to the factory-

shipped setting.

IM CW240E
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6.8 Hardware Settings

6.8.7 Setting Up the Date and Time

TOP_MENU

ETUP AT
[=Esy
VOLT. QUALITY| HARDWARE ANAL
HEASURE LANGUAGE : Enzlish
BEEP : ON

a } LIGHT AUTO OFF @ OM
— LCD CONTRAST
\VJ 1D HUMBER

DATE AND TIME
SETUR e

AN
— =
\V/
SYSTEM RESET

Henter Soloct processing.

»

- Dlsplaymg the Hardware screen

Using the right and left cursor keys, select the Hardware tab
(highlighted).

Changing the date and time
Using the up and down cursor keys, select DATE AND TIME

(highlighted).
The function key labels change.
L - [ - | | | |
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6.8 Hardware Settings

Selecting an item
Using the right and left cursor keys, select an item to change

(highlighted).
Year / Month / Day / Hour / Minute

Input

, Press the corresponding function key to input a value.
F1:+ Increments a value.
F2:— Decrements a value.

Repeat steps and to set year/month/day/hour/minute data.

Setup

Press this function key to complete the setting.
This causes the date and time data at the upper right of the screen to be
updated.
Ending setup:
To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

TIP

The setting range of the date and time is from 2000/01/01 0:00 to 2099/12/31 23:59.

Even if a system reset is made, the date and time settings are not reset to the factory-
shipped settings.
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6.9 Analog I/O Settings

The CW240 has 4-channel analog output (DA output) and 2-channel analog
input functions (optional).

For analog output, set up the measured value output on each channel (CH). For
analog input, set up the voltage range of each channel (CH).

TOP_MENU

ETUP R
=5y

HARDUWARE ANALOG 1/0 : :

ANALOG OUTPUT [TEM
CH ITEM ELEMENT PRD.HMAG.|OUTPUT RATE
A f 1 UL -1 - -
— 2 [NOR.MEAS. |1 - - -
< - -

3 [NOR. HEAS. P
4 [NOR. FEAS. [0

ANALOG INPUT RANGE
sere _ =ym CHL :
o5 :
JAY
\% SYSTEM RESET

»

ENTER Select processing.

Displaying the Analog I/O Screen

Using the right and left cursor keys, select the Analog /O tab
(highlighted).

/A\ NOTE

« Setting items cannot be changed during integration measurements (including
when on standby).

¢ Unless integral measured data has been cleared, setting items cannot be
changed. To change a setting item, press the F5 key (HOLD/Clear) for more
than 3 seconds on the Measure screen to clear integral measured data and
then change the setting.

SEE ALSO
For more information on analog input/output, see Chapter 13, Using Analog Input/
Output (Options).
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6.9 Analog I/O Settings

@ Setting Information of Analog Output Items

Item Element Order | Magnification | Output Rate
Voltage (U1, U2, U3, Uave)
Current (11, 12, 13, 14, lave)
Power (P)

NORMAL Reactive power (Q) _ _ _
Apparent power (S)
Power factor (PF)
Phase angle (PA)
Frequency (F)

1V/1kWh

Active energy (Wh+) gﬁg\x\;h

Regenerative energy (Wh-)

E. ENERGY Lagging reactive energy (Varh+) - - LVIS0kWh
1V/100kWh

Leading reactive energy (Varh-) IV/500KWh

1V/1000kWh

Voltage (U1, U2, U3)
LEVEL Current (11, 12, 13, 14) 1to 50
Power (P)
Voltage (U1, U2, U3)

1,10, and
CONTENT Current (11, 12, 13, 14) 1to 50 ; -

100 times
Power (P)

1, 10, and
100 times

Voltage (U1, U2, U3)
HARM. PA Current (11, 12, 13, 14) 1to 50 - -
Power (P)

Voltage (U1, U2, U3)
TOTAL VAL | Current (11, 12, 13, 14) - - -
Power (P)

SsoluoweH

Vol 1, U2
THD oltage (U1, U2, U3) B B _
Current (11, 12, 13, 14)

/\ NOTE

* Analog output items that can be set vary depending on the wiring.

» For measurement of multiple loads, analog output items can be selected on a
load basis. A number representing load(s) is appended following each ele-
ment (e.g., 11_1,11_2,P_1, and P_2).

» For Scott connections, a symbol representing which load is applied is ap-
pended following each element (e.g., U1_3P, U1_1P, P_3P, and P_1P).
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6.9 Analog I/O Settings

@ Analog Output Item Setting Procedure
SETUP e 151
|75
HARDWARE ANALOG 1/0 -

ANALOG OUTPUT TTEM

CH[ _ITEM |ELEMEMT ORD.MAG.[OUTPUT RATE
1 U1l -1 - -
2 MNOR.MEAS.|T1 -

5 [NOR.MEAS.|P -
4 INOR. MEAS [0 -

ANALOG INPUT RANGE
CHL

¢ 100my
CHz : 100n¥
CHANGE ‘ ‘ ‘

Changing an item
AN Using the up and down cursor keys, select an item of CH to be
changed (highlighted).

Displaying the window
Press the F1 key (CHANGE).

The window showing analog output items appears.

THD

Total Value
Harmonic PA
Content
Level

E. Energy

Normal Measure

Default: Normal Measure

Selecting an item

Using the cursor keys, select a desired analog output item
(highlighted).

To cancel changing the setting, press the ESC key. The window returns to the
Analog I/O screen.
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6.9 Analog I/O Settings

4
Press the ENTER key.
This closes the window, returning you to the Analog 1/O screen.

Perform the same steps for the items of CH1 to CH4.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key

® Element Setting Procedure

In element setting, the element to be selected differs depending on the item
previously set. Check this by referring to the Setting Information of Analog
Output Items table.

The following describes the setting procedure, using the example of selecting
NORMAL as an output item.

Item Element Order Magnification Output Rate

Voltage (U1, U2, U3, Uave)
Current (11, 12, 13, 14, lave)
Power (P)

NORMAL Reactive power (Q)
Apparent power (S)

Power factor (PF)

Phase angle (PA)
Frequency (F)

SETUP T
Do
HARDUARE ANALOG 1/0 j j

ANALDG OUTPUT ITEM
CH[ TTEM &_EHENT RD.HAG. | OUTPUT RATE

NOR . MEAS .
MOR . MEAS.|T1
NOR. MEAS. [P
NOR . MEAS . [

ANALDG INPUT RANGE
CH1

R ]

: 100V
cHz s 100mY
cHANGE | [ [ [

Changing an element
Using the cursor keys, select an element of CH to be changed
(highlighted).
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6.9 Analog I/O Settings

Displaying the window

Press the F1 key (CHANGE).

The window showing elements appears.

f
PA
PF
s
Q
P
11
u1

Selecting an element

‘ Using the cursor keys, select a desired element (highlighted).
<K D

To cancel changing the setting, press the ESC key. The window returns to the

Analog I/O screen.

Confirmation

Press the ENTER key.
This closes the window, returning you to the Analog I/O screen.

Perform the same steps for the items of CH1 to CH4.

Ending setup:

To also change another setting

To return to the Top Menu

Select a desired setting using the cursor keys.

ENTER key
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6.9 Analog I/O Settings

® Order Setting Procedure

The order needs to be set when the analog output item is set to LEVEL,
CONTENT, or HARM. PA.

Set up the harmonic order to be saved (output) from among 1st to 50th orders.

Item Element Order Magnification Output Rate
Voltage (U1, U2, U3)
LEVEL Current (11, 12, 13, 14) ltoso | 110 and100 -
times
Power (P)
Voltage (U1, U2, U3)
CONTENT | Current (11, 12, 13, 14) 1tos0 | -10and100 _
times
Power (P)
Voltage (U1, U2, U3)
HARM. PA | Current (11, 12, 13, 14) 1to 50 - -
Power (P)
SETUR it

o5 151
HARDUARE ANALOG 1/0 -

ANALOG OUTPUT ITEM
CH] ITEM [ELEMENT PRD.MAG.JOUTPUT RATE
NOR.MEAS. U1 - |-

HARM. Pa 11 -
MOR.MEAS.|P -1 -
NOR.MEAS.[H - [ -

AHALDG INPUT RANGE
CH1

E[CI R[]

© 100mY
CHZ : 100my

- ‘ - ‘ ‘ ‘

Changing the order

N Using the cursor keys, select the order of CH (highlighted).
The function key labels change.
| + | - | | | SETUP |

Setup

, Press the corresponding function key to set the order.
F1 : + Increments a value.
F2 : — Decrements a value.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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6.9 Analog I/O Settings

® Magnification Setting Procedure
The output magnification needs to be set when the analog output item is set to
LEVEL or CONTENT. Select it from among 1 time, 10 times, and 50 times.

Item Element Order Magnification Output Rate

Voltage (U1, U2, U3)

LEVEL Current (11, 12, 13, 14) 1to0 50 1,10, and 100 B
Power (P) times
Voltage (U1, U2, U3)

CONTENT | Current (11, 12, 13, 14) 11050 1, 10{ir?122 100 _
Power (P)

SETUP L

HARDWARE ANALDG 1/0 [«]]

ANALOG OUTPUT TTEM

CH[_TTEM [ELEMENT ORD.MAG.[OUTPUT RATE
1 MOR.MEAS.[U1 -1 - -
2 HARM. PA |T1 01 - -
@ [CONTENT P 01 -
4 MNOR.MEAS.|H -1 - -

ANALOG INPUT RANGE
CHL £ 100mY
GHZ : 100mY

Changing the magnification
Using the cursor keys, select MAG. (highlighted).
The function key labels change.

| 1+ | w0 | 100 | | |
Default: 1

Setup

e to Press the corresponding function key to set the magnification.

F1:1time
F2:10 times
F3:100 times

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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6.9 Analog I/O Settings

TIP
The output full scale changes depending on the magnification setting.
If the output item is LEVEL If the output item is CONTENT
Magnification Full Scale Magnification Full Scale
1 20A 1 100%
10 2A 10 10%
100 0.2A 100 1%

@ Output Rate Setting Procedure
The output rate needs to be set when the analog output item is set to E.

ENERGY.
Item Element Order Magnification | Output Rate
1V/1kWh
) 1V/5kwh
Active energy (Wh+)
Regenerative energy (Wh-) 1VI10kWh
& ENERGY Lag ing reactive e?elr (Varh+) - - LVISOkWh
gg_ 9 . o 1V/100kWh
Leading reactive energy (Varh-)
1V/500kWh
1V/1000kWh
SETUR i e
O

HARD UARE ANALDG 1/0 j j

ANALDG OUTPUT ITEM

CH[ _LTEM [ELEMENT PRD.J1AG.[OOTPOT RATE
1 HOR.MEAS. UL -1 - -
2 [HARM. PA |11 01 - -
3 [CONTENT | ol 1 -
4 [E.ENERGY JUh+ - - |

AMALOG INPUT RANGE
CH1 100wy
cHz i 100w
cHanGE | [ [ [

Changing the output rate
Using the cursor keys, select the output rate of CH to be changed
(highlighted).
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6.9 Analog I/O Settings

Displaying the window

Press the F1 key (CHANGE).
The window showing elements appears.

Active energy (Wh+) Lagging reactive energy (Varh+)

Regenerative energy (Wh-) Leading reactive energy (Varh-)
1V/1000kWh 1V/1000kVarh
1V/500kWh 1V/500kVarh
1V/100kWh 1V/100kVarh
1V/50kWh 1V/50kVarh
1V/10kWh 1V/10kVvarh
1V/5kWh 1V/5kVarh
1V/1kwh 1V/ikvarh

Default: 1 V/1 kWh

Selecting an element
Using the cursor keys, select a desired item (highlighted).

To cancel changing the setting, press the ESC key. The window returns to the
Analog I/O screen.

Confirmation
Press the ENTER key.
This closes the window, returning you to the Analog I/O screen.

Perform the same steps for the items of CH1 to CH4.

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys. | ENTER key
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6.9 Analog I/O Settings

® Analog Input Range
Analog input can be selected from among the following three ranges:
100 mV,1V,and 5V

@ Input Range Setting Procedure

SETUP RS
'3y
HARDWARE ANALOG 1/0 Kl

ANALOG QUTPUT TTEM

ICH ITEM [FLEMENT DRD.MAG.|OUTPUT RATE
1 MOR.MEAS.[U1 -1 - -
[2_HARM. PA JT1 a1 - -
5 [CONTENT P 01 1 -
|4 [E.ENERGY [Wh+ - - [vikwn

ANALOG INPUT RANGE

GHZ
Toomy ‘ 1w ‘ A

Changing the range

N Using the cursor keys, select the range of CH to be changed
(highlighted).

The function key labels change.

| 100mv | v | 5V | | |

Default: 100 mV

Ending setup:

To also change another setting To return to the Top Menu

Select a desired setting using the cursor keys.| ENTER key
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Chapter 7 Measurements

7.1 Measurements

Model CW240 offers integration measurement in which the start and stop times
of integration are set up to carry out a measurement, and instantaneous value
measurement in which no integration is conducted.

@ Screens for Checking Measured Data

Measure Screens

F1key (DISPLAY CHANGE) Description

LIST Displays a list of measured data. INST. *1
AVE

. . MAX.

POWER Displays measured data of power (details) MIN

INTEGRATE Displays measured data of electric energy. (Integration measurement)

DEMAND Displays measured data of demand. (Integration measurement)

ZOOM

(Expanded View) Allows five items to be zoomed.

Analyzes 1st to 50th harmonics.

HARMONIC Allows you to display three screens: LIST, GRAPH, and VECTOR.
WAVEFORM Allows you to display U& WAVEFORM, U WAVEFORM, and | WAVEFORM.
VOLT. QUALITY Allows you to display voltage swell, voltage dip, and instantaneous

(Voltage Fluctuation) voltage interruption.

*1: AVE, MAX., and MIN. indicate values obtained at interval time (during integration measurement).

@ Saving Measured Data

You can save measured data in the CW240's internal memory or on a PC card.
(It can also be output (printed out) to the dedicated printer (optional).)

For more information on saving measured data, see Chapter 8, Saving
Measured Data, Chapter 6, Configuring Settings, Section 6.4, Save Data
Settings 1/2, and Section 6.5, Save Data Settings 2/2.

@ Setting up Conditions Necessary for Measurements

It is necessary to set up the conditions for integration measurement, data save,
and so on beforehand. For more information on setup and setting procedures,
see Chapter 6, Configuring Settings.

SEE ALSO
For more information on items to be measured, see Section 7.11, Measurement Data.
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7.2 Measure Screens

7.2.1 Switching a Screen

/A CAUTION

Before conducting a measurement, read through Chapter 3, Preparation for Safe
Measurements, and Chapter 4, Wiring.

The CW240 has the following 10 types of Measure screens (measured-value
display):

Selecting a Measure screen

LIST LOADL INST. 2994/25:%:
] Bty IRing
118.99 A | gpawr .
PONER S—oso oo Harmonics
3 20,01 A
INTEGRATE U 150V
ave 20.03 A
DEMAND LR LIST
Z00m A 208
HARMONIC Ve g0 o |* 100 GRAPH
UAVEFORM , 60.01 Hz
WOLT.QUALLTY i1 6.0 uy [PLL VECTOR
VIRING CHECK €2 0.0 WY I'ﬂTEER“HZ
[ ERG DIAGRAN i
/ prSCay \ - Waveform

Fz ) ()57 | VOLT. & CURR.(U&I)

VOLTAGE (U)
CURRENT (1)

* Harmonic measurements can be displayed in three screens: LIST, GRAPH,
and VECTOR.

* Waveform measurement can be displayed in three screens: U&I
WAVEFORM, U WAVEFORM, and | WAVEFORM.
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7.2 Measure Screens

@ Displaying a Measure Screen

TOP_HENU R

z
® @)

Displaying the Top Menu screen
Press the TOP MENU key.
The Top Menu screen appears.
Selecting measurement
7aN Using the cursor key, select MEASURE.
The item is highlighted.
Confirmation
Press the ENTER key to confirm it.
A Measure screen appears.
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7.2 Measure Screens

@ Switching a Measure Screen

20937263
gErt it

LOAD1 INST.
i

11 20.02 A
12 20.10 A |LDAD
13 20.01 &
lave 20.04

The following describes the screen-switching procedure taking the LIST screen
as an example.

Displaying the Display Change window
L) Press the F1 key.

The Display Change window appears.

LIST LOADL INST. 29942873
VIRING
1 18.99 & | arawar
12 20.08 @& LLOAD
13 20.01 & 1

INTEGRATE tave 20,03 & ) 150V

DEMAND

Z00M
HARMONIC
WAVEFORM
VOLT.QUALITY
UIRING CHECK

UIRING DIAGRAM

Selecting a Measure screen

Using the cursor key, select the Measure screen you want to display
(highlighted).

Confirmation

Press the ENTER key to confirm it.
ENTER
The selected Measure screen appears.

IM CW240E
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7.2 Measure Screens

7.2.2 Description of Display

@ Description of Display

2. Integration measurement state

1.Selectable —

3. Number of loads

TR

reen: ! iy . -y :
screens LIST AW nant INST. ZR95#—— 5. Date and time
6. Mark Ul 148.9 ¥ 1 ZOEOIZD A | S
. . GPIZT — 1 H
MR SR S T | S 8. Common setting items
d U3 149.8 ¥ I3 20.01 A
7. Measure | |Usve 1499 ¥ lave 20,04 A 1 150V
values b 208
1.00
P 5208 ki Pa 0o "
Q  0.000 kvar f  60.01 Hz
5 5.208 k¥R DCL 0.0 ay PLL
PF 1.000 DC2 0.0 u INTER.

DISPLAY
[CHANGE

[ETTING
leHECKC

TTEW

(CHatisE HoLo

@ Display Information

—— 9. Function key labels

1 | Selectable screens

LIST

POWER

INTEGRATE

DEMAND

ZOOM

HARMONIC (LIST, GRAPH, VECTOR)
WAVEFORM (U&l, U, )

VOLT. QUALITY

F1 (DISPLAY CHANGE)

WIRING DIAG.
WIRING CHECK
Integration STANDBY
2 meagsurementstate INTEG.
END

3 | Number of loads

LOAD (no switching is made in the case
of a single load)

If wiring is a Scott connection, switching
is made between the 3-phase side (3P3W)
and single-phase side (1P3W).

F2 (LOAD CHANGE)

7-6
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Items

For the List and Power screens
INST.

AVE

MAX.

MIN.

F3 (ITEM CHANGE)

For the Volt. Quality screen
ALL

SWELL

DIP

INTER.

F2 (ITEM CHANGE)

Date and time

This field shows the current date and time.

Mark

This field shows a mark.
For more information on marks, see Section 2.6, Description of
Mark Indication.

Measured values

This area displays measured values, a graph, a vector diagram,
or waveform.

Common setting items

Setting Items

Display Example Description
3P3W2I Wiring
1 Number of loads *1
U 150V Voltage range
X 001.00 VT ratio
A 50A Current range
X 001.00 CT ratio
14 500mA 14 current range
X 001.00 14 CT ratio
PLL Sampling method *2
UL 50Hz Frfaquency source

(Fixed clock) frequency

Interval 30 min Interval time

*1 If a Scott connection (3P3W + 1P3W) is selected for wiring

| R-S | 1P connection |

*2 If the fixed clock is selected for the sampling method

| 50Hz | Fixed clock frequency |

Function keys

This area displays items corresponding to the function keys (F1 to F5).
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7.2 Measure Screens

7.2.3 Displaying the List Screen

@ Displaying the List Screen

0P HENY 443505 e N
£
IusT LOADL INST. 2094863
(=
19.99
1 20,09
R SETUR FILE INTEGRATE EVE gg:fé
A DEMAND
zoom
b HARMONIG vEa 0.0 *
WUAYEFORM » 6001 He
VOLT.QUALITY c1 0.0 mv PLL
WIRING GHECK c2 0.0 ay |V B0H
LIsT LOADI INST. 3433 WIRING DIAGRAM £
= o
vt owes v 1t 2002 a | @;Eév [ T
uz  150.0 ¥ 12 20.10 A |LOAD
ERT B TR )
Usve 1483V Tave 20,04 A [J 150V

F o 1.000 0cz

-

.
T A

P osmek P 0.0 °

] 0.000 kvar £  £0.0: START @ ENTER

H Fi- astop < D

0
5.208 kvA DCL 0.
0 SAVE \V/

i
[y Hoto

<Measure screen Example>

Selection

@ Using the cursor key, select LIST (highlighted).

Confirmation
Press the ENTER key to confirm it.
ENTER .
The List screen appears.

Description of the Function Keys:

F1 | DISPLAY CHANGE | Switches the Measure screen.

F2 | LOAD CHANGE Switches the load to be displayed. (For multiple loads)

F3 | ITEM CHANGE Switches between instantaneous, average, maximum, and minimum values.

F4 | SETTING CHECK | Displays the Setting Check screen.

HOLD Holds or cancels a displayed screen.

F5 If there is integrated data, press the F5 key for more than 3 seconds

HOLD/Clear .
to clear it as necessary.
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7.2 Measure Screens

@ Description of the List Screen

11 to 13: current rms values
—— lave: average current

U1 to U3: voltage rms values | LIST - LDAD!@INUST. [2“%:’3?!3 14: 4 ch. current
VIRING

Uave: average voltage |01 1488 v| (11 20.02 A] spawmi (For 1P3W3I1,3P4W4l)
Uz 150.0 v | |12 20.10 A |LOAD
uz 149.8 W 13 20.01 A y 150:/

P active power Uave 148.8 W | |lave 20.04 & U 130V on o |

Q' reactive power N T - phase angle

! P G.08 k0 |[PA_©0.0]°

S apparent power —————— g 0.000 kvar| f__ 60,01 Hz f: frequency
s 5 7n8 kwa || DC1 0.0 wv [LL

PF: power factor ——————pF _1.000 nC2 0_uy | oK
ey . - . DC1 to DC2: Analog input
[CHANGE [CHAMGE JCHECK (Optional)

) (2] ) () G52

To switch the load to be displayed:
The load (measured value) changes each time the F2 key is pressed.

(The display varies depending on the setting of wiring or number of loads.)

To switch the item to be displayed:
The item changes each time the F3 key is pressed:

Instantaneous value — Average — Maximum value — Minimum value

4 |
For instantaneous value measurements, the AVE, MAX., and MIN. values
indicate the measured values of integration measurement conducted
immediately before that. (If no integration measurement is made
immediately before that, symbol ----- appears.)

A\ NOTE

The voltage and current indications differ depending on setting of wiring.
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7.2 Measure Screens

7.2.4 Displaying the Power Screen

@ Displaying the Power Screen

D@

<Measure screen Example>

TOP_MENY

“HEE e

£
LIsT LOADL INST. %4963
T IRING
A IPIUZT
& |LOAD
A 1
W 150v
AN
z00H b 208
HARMON IC »ba 0.0 o |* 100
WAVEFORM sl 60.00 Hz
OLT. QUALITY c1 0.0 mv PLE
WIRING CHECK 2 0.0 0¥ IUJTEE;‘HZ
LisT Losp1_INsT. PHEEs VIRING DIAGRAM 3inin
a D [VIRING DISPLAT TTEH [EETTING
Ul 149.9 V11 20,02 A | apawn @N@E ‘ ‘CHANGE lcreck HoLD
Uz 1500 v 12 20,10 A LOAD
Ui 149.8 v 13 20.01 A 1
Uave 148.9 ¥ lave 20.04 4 [ 1504
b 208
P 5.208 k¥ PA 0.0 X
El 0.000 kvar f 60.01 Hz
s 5208 kva Oct 0.0 v FEL
PF 00 ocz 0.0 | oW
e BR™ [ vow

Selection

0

Confirmation

ENTER

Using the cursor key, select POWER (highlighted).

Press the ENTER key to confirm it.
The Power screen appears.

Description of the Function Keys:

F1 | DISPLAY CHANGE | Switches the Measure screen.
F2 | LOAD CHANGE Switches the load to be displayed. (For multiple loads)
F3 | ITEM CHANGE Switches between instantaneous, average, maximum, and minimum values.
F4 | SETTING CHECK | Displays the Setting Check screen.
HOLD Holds or cancels a displayed screen.
F5 If there is integrated data, press the F5 key for more than 3 seconds
HOLD/Clear .
to clear it as necessary.
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@ Description of the Power Screen

P1 to P3: active power

POVER

LOAD

1 _INST. %0403

[l

O Ty 1R ing

) L P1 2.599 ki a1 1.484 kvar =z
P: total active power .0AD
P3 2.606 ki B3 -1.489 kvar 1
P 5.205 ki /|8 0.000 kvar JX 1150n\uf
S1 to S3: apparent power | 31 298 RVAYIPRL 0887l gos
S: total apparent power 53 3.002 kVA| PF3 -0.888 o
S 5.205 kVAJIPF 1.000 -
PAL 29.8 PA | 0.0 W 6iHz
PA1 to PA3: phase angles ——pp3  -29.7) = LT
DISPLAT [TTEH [SETTING
[CHANGE CHECK HOLD

SO (B2 () () B~

To switch the load to be displayed:

(2]

Q1 to Q3: reactive power
Q: total reactive power

PF1 to PF3: power factors
PF: total (power factor)

PA: total (phase angle)

The load (measured value) changes each time the F2 key is pressed.

(The display varies depending on the wiring setting or the number of

loads.)

To switch the item to be displayed:

(2]

The item changes each time the F3 key is pressed:

Instantaneous value — Average — Maximum value — Minimum value

For instantaneous value measurements, the AVE, MAX., and MIN. values
indicate the measured values of integration measurement conducted
immediately before that. (If no integration measurement is made
immediately before that, symbol ----- appears.)

IM CW240E
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7.2 Measure Screens

A\ NOTE

If wiring is three-phase three-wire two-current, U3 and 12 are values obtained
by vector calculation.

If wiring is three-phase three-wire three-current, Ul, U2, and U3 are phase
voltages obtained from the virtual neutral-point.

If wiring is three-phase four-wire or three-phase four-wire four-current, a volt-
age value becomes phase voltage.

If the reactive power meter method is not used, reactive power, power factor,
and phase angle are calculated by multiplying the polarity of reactive power
obtained by the reactive power meter method.

If wiring is three-phase three-wire two-current, or three-phase three-wire of a
Scott connection, P1, P3, Q1, Q3, S1, S3, PF1, PF3, PAl, and PA3 do not have
a physical meaning.

If wiring is three-phase three-wire three-current, active power and reactive
power are results of calculations using phase voltage from the virtual neutral-
point.

7-12
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7.3 Measuring Electric Energy

® Measuring Electric Energy
In this section, you set up the start and stop times of integration to measure
electric energy (integrated value) consumed during that period.

Checking settings:

To save data in integration measurement, you need to make settings.
(Start and stop times of integration, interval time during which data is saved,
items to be saved, and so on)

Save 1/2 screen:

20048679

SETUP EErt it
Fage 1/2
GENERAL
MEASURE START : MANUAL
MEASURE STOP @ MANUAL
INTERVAL TIME : 30min
DATA SAVE : PC CARD
HARD COPY : PC CARD
FILE NAHE

Save 2/2 screen:

SETUP 2002
[y Fage 2/2
GENERAL SAVE COHMU T3]
E.ENEGRY/DEM. : [l
WAVEFORM DATA @ ON
. TNST. :0N
NORHAL MERS. : ON | g2 Tob
ON | M&X. :ON
HARM. HEAS. DETA.| MIN. :0ON
v SAME-TIME A10DAYS 10:00:00
aN ‘ OFF

For more information on settings, see Chapter 6, Configuring Settings, Section 6.4,
Save Data Setting 1/2, and Section 6.5, Save Data Setting 2/2.

Set values can also be checked using the F4 key (SETTING CHECK) on the
Integrate screen. If a set value needs to be changed, press the F1 key (SETUP)
on the Setting Check screen.
The Setup screen appears.

20

INTEGRATE LOAD1 i SET. CHECK Vet
O iiring =Y
3T VIRING :3PaWZ1 [0AD  :LOADL
LoAD U RANGE: 150V INTER. :30min
Wht 0 00kWh L 150 A_RANGE:20 DAT.SAVE:PC CRRD
h- 0.00 kbh | 0 NORMAL MERS. :ON INST. 0N
varh LA 0,00 Koo |1 208 HARM. HEAS. :OM BWE. DN
arn LAt ' vari s 1.0 E.ENEGRY/DEN. :0N HAX. 0N
varh -LEAD- 0.00 kvarh AUEF oM Ton MIN. 0N
START TIME MANUAL LL VOLT. QUALITY:OFF
STOP  TIME MANUAL U1 6iHz START TIME :MANUAL
ELAPSED TIME ovon:nnzan l|NTER- STOP  TIME:HANUAL
[DISPLAY [SETTING
B ] HoLo P \ \ [ 1]
= =)
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7.3 Measuring Electric Energy

@ Displaying the Integrate Screen

-G

TOP_MENU

LOADL INST.
o

Tave 20.04
P 5208 KN P 0.0
@ 0.000 kvar £ 60.01 Hz
S 5208 kVA  DCL 0.0 wY
PP 1.000 062 0.0 W

a5 s N
LIST LOAD1 INST. 2994:26%
O |viriNg
’L——|11 20001 A | wPa
- 12 20,09 A [LOAD
) 20,02 & 1
[ \ive 20,04 &[] 150V
= .00
zoam h 208
HARMDNIC vba o0 o [F 0
VAVEF ORM I g0lo1 He
YOLT. QUALITY ¢t 0.0 v PLL
WIRING CHECK 2 0.0 b | BN
20y 20 VIRING DIAGRAM i
WIRING [DISPLAT [TTEM [SETTING
LDA:%EM( [CHANGE ‘ CHANGE |CHECH. ‘ HoLo
i
150V,
-y
Lfx Tm N
®
Pt ooz &sToP q |>
INTER. @ G () G v
i
HoLo

<Measure screen Example>

Selection

Using the cursor key, select INTEGRATE (highlighted).

Confirmation

ENTER

The Integrate

Confirm the ENTER key to confirm it.

screen appears.

Description of the Function Keys:

F1 DISPLAY CHANGE | Switches the Measure screen.
E2 LOAD CHANGE Switches the load to be displayed. (For multiple loads)
F3 — —
F4 SETTING CHECK Displays the Setting Check screen.
HOLD Holds or cancels a displayed screen.
" [vowocka - [1ihereis e da pres e P ke o e tan 3
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7.3 Measuring Electric Energy

@ Description of the Integrate Screen

INTEGRATE | BN | LOADL et
o WIRING
| _apawet

LUAD
wht 0. 26kWh )
Wh- 0.00 kyh| | 150%
¥ 100
Varh -LAG- .00 kvarh | 20

Varh -LEAD- -0.00 kvarh

|

START TIME 2004/06/30 16:42:44 PUHL o
STOP TIME 2004/08/30 16:45:44 | i oHF
ELAPSED TIME 0000:03:00 -

DISPLAY [ETTING  HOLD
[GHANGE ICHECK. W/CLEAR

M NOTE

Integration measurement state:
STANDBY

INTEG

END

Electric energy
Regenerative energy

Lagging reactive energy
Leading reactive energy

Integration information:

If integration is started with the previous integrated data still remaining, an inte-
grated value will be added to it. To make new integration, press the F5 key (HOLD/
Clear) for more than 3 seconds to clear the remaining integrated data.

IM CW240E
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7.3 Measuring Electric Energy

Start of integration:

START
&STOP

Press the START&STOP key once.
Integration is started according to the setting of the integration starting method.

Starting method : MANUAL (press the START&STOP key to start integration.)

TIME (lets you enter the date and time of start of integration) ---
Integration is on standby up to the start time.

JUST (starts integration at the optimum time) --- Integration is on
standby up to the start time.
Integration starts according to the time when the START&STOP
key is pressed and the interval time.

During integration:
When integration measurement starts, the LED lights up, indicating INTEG is being made.
Integration measured data is saved according to the data save settings.

End of integration:
Integration ends according to the setting of the integration stopping method.

Stopping method: MANUAL (press the START&STOP key to stop integration)

Forced end

TIME (lets you enter the date and time of the end of integration)

TIMER (lets you set the time from the start, and integration ends when
the set time expires.)

: Even when the stopping method has been set to TIME or TIMER, you
can press the START&STOP key to stop integration.

To switch the load to be displayed:

The load changes each time the F2 key is pressed.

Measured values are displayed on a load basis.
(The display varies depending on the setting of wiring or number of loads.)
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7.4 Measuring Demand

® Measuring Demand

In this section, you can set up the start and stop times of integration to measure
a demand value and interval electric energy. From these, you obtain the
maximum demand (power and the date and time of occurrence of it) consumed
during this period.

Checking settings:

To save data in integration measurement, you need to make settings.

(Start and stop times of integration, interval time during which data is saved,
items to be saved, and so on)

Save 1/2 screen: Save 2/2 screen:
SETUP et SETUP 2002
Fage 1/2 O Page 22
GENERAL GENERAL SAVE COHMU T3]
MEASURE START : MANUAL E.ENEGRY/DEM. : [l
MEASURE STOP @ MANUSL WAVEFORM DATA @ ON
INTERVAL TIME : 30min NORMAL MEAS. = ON | STt iOM
DATA SAVE : PC CARD o MF\X- :EIN
HARD COPY i PG GHRD HARM. MEAS. R o
FILE NAME L0
d v SAME-TIME : A10DAYS 10:00:00
‘ | oM ‘ 0FF

For more information on settings, see Chapter 6, Configuring Settings, Section 6.4,
Save Data Settings 1/2, and Section 6.5, Save Data Settings 2/2.

Set values can also be checked using the F4 key (SETTING CHECK) on the
Integrate screen. If a set value needs to be changed, press the F1 key (SETUP)
on the Setting Check screen.

The Setup screen appears.

DEMAND JEN) LOADL 2004863 SET. CHECK 20040622
& Do fyiring ey

MAXIMUH DEMAND P3N UTRING :3P3WZ1 [0AD  :LOADL

5.175 kil 2004/06/30 19:56:08L0AD U RANGE: 150V INTER.  :30min

DEMAND VALUE INTER.ELEC.ENERGY || 1500 A_RANSE : 204 DAT. SAVE:PC CARD

B 5.173k0  Wh+ 0.00kUh | x 10 NORMAL MEAS. :ON NST. 0N

g 0.061kvar Wh- 0.00kBh |8 208 HARM. MEAS. :ON AVE. 0N

PF 0.996 Yarh+ 0.00kvarh X 1.00 E_ENEGRY/DEN. MAK. 0N
Varh- 0,00k varh) UAVEFORM N HIN.

START TIME 2004/06/30 19:26:08|PLL VOLT. QUALITY:DFF

STOP  TIME 2004/06/30 19:57:18 || Ul BHz START TIME:MAHUAL

DEMAND REST TIME 00:9R:51

e, » eTOn__TIHE : HANUAL
—<30nin

DTSPLAY FET )T

i S|

0 (2] G= el (2] (23 ) 52
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7.4 Measuring Demand

@ Displaying the Demand Screen

=G D B FET

0

TOP_MENU PR (
=
LIST LOADT_INST. 29948573
o
mG 1 2001
POUER 12 20.12
OER e iz 2000z
I EEE—
HARMONIC sha oo
VAVEFORM » 0,00
YOLT.QUALITY c1 o 0.0
WIRING CHECK C2 0.0
List LOADL_INST. 333513 VIRING DIAGRAM 3
& S5 Tuiring DISPLAY TTen BETTING
UL 1499 v 1L 2002 A| o lchinge lonanceferEci HoLo
Uz 15000 V12 20010 A [L0RD
Us 1498 Y wion &
Usve 1498 Y lave 20,04 A
1.0 Fl F2 F3 F4
[ T SO 2 B &3
PR
Poos208KN PA 0.0 5
T 0000 ke b c0o0d e START @ G
S s.208 kv D01 0.0 v L &STOP
PF 1,000 062 0.0 ¥ fyire

<Measure screen Example>

Selection

Using the cu

Confirmation

ENTER

The Demand

rsor key, select DEMAND (highlighted).

Press the ENTER key to confirm it.

screen appears.

Description of the Function Keys:

F1

DISPLAY CHANGE

Switches the Measure screen.

F2

LOAD CHANGE

Switches the load to be displayed. (For multiple loads)

F3

F4

SETTING CHECK

Displays the Setting Check screen.

F5

HOLD

Holds or cancels a displayed screen.

HOLD

seconds to clear it as necessary.

If there is integrated data, press the F5 key for more than 3
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7.4 Measuring Demand

@ Description of the Demand Screen (Items to be Measured)

DEMAND enol L0#D1 204885,
Ll Do iR ING
HAXTMUM DEMAND RPN T
5.175 kil 2004/06/30 19:56:08.0AD
DEMAND YALUE, [NTER. ELEC ENERGV ) 150y
LIp 5.173k0 | bh+ x 100
9 0.061kvar Uh- 0 00kwh v 308
PF 0.996 arh+ 0.00kvarh = T
Yarh- 0.00kvarh
START TIME 2004/06/30 18:26:08|°LL
STOP TIME 2004/06/30 19:57: 15| |\, BW
DEMAND REST TIME 00:28:51 | Sowin

IDISPLAY GETTING  [HOLD
[GHANGE JCHECH |FCLEAR

P: active power (consumption)
Q: reactive power (lagging)
PF: power factor

A\ NOTE

Integration measurement state:
STANDBY

INTEG.

END

Maximum demand power
(time at which maximum demand
occurred)

Wh+: active energy (consumption)
Wh-: active energy (regenerative)
Varh+: reactive energy (lagging)
Varh-: reactive energy (leading)

Integration information:

If the previous integration measured data remains, the maximum demand value
is continued. To reset the maximum demand value, press the F5 key (HOLD/
Clear) for more than 3 seconds to clear the integrated data as necessary.

IM CW240E
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7.4 Measuring Demand

Start of integration:
START Press the START&STOP key once.
&STOP Integration is started according to the setting of the integration starting method.

Starting method : MANUAL (press the START&STOP key to start integration.)

TIME (lets you enter the date and time of start of integration) ---
Integration is on standby up to the start time.

JUST (starts integration at the optimum time) --- Integration is on
standby up to the start time.
Integration starts according to the time when the START&STOP
key is pressed and the interval time.

During integration:
When integration measurement starts, the LED lights up, indicating INTEG is being made.
Integration measured data is saved according to the data save settings.

End of integration:
Integration ends according to the setting of the integration stopping method.

Stopping method: MANUAL (press the START&STOP key to stop integration)
TIME (lets you enter the date and time of the end of integration)

TIMER (lets you set the time from the start, and integration ends when
the set time expires.)

Forced end : Even when the stopping method has been set to TIME or TIMER, you
can press the START&STOP key to stop integration.

To switch the load to be displayed:
The load changes each time the F2 key is pressed.

Measured values are displayed on a load basis.
(The display varies depending on the setting of wiring or number of loads.)
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7.5 Displaying Zoom
(Expanded View)

@ Displaying the Zoom Screen

In this section, you can zoom five measured values.

(Items that can be zoomed are only instantaneous values for normal
measurement data and measured data for electric energy.)

S0min

[DISPLAT [TTEW [SETTING HOLD
[CHANGE JCHANGE |CHECK

Z00H LOADL A

(=TT

T - 1499, "

2 =11 2001 A Ux 115%}{

s~ . 5.205, f &
sl . 0.000,. |,

5 —|5 5.205 . [T

|

Five measured values can be zoomed.
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7.5 Displaying Zoom (Expanded View)

TOP_MENU A ( I
£
LIST LOADL INST. 20948670
1 o= et
it . FFI2T
LIsT 12 20.12 & [LOAD
PIER 13 20.01 A 1
INTEGRATE lave 20.05 & [ 190V
% 1.00
R H 20
x 1.0
T b 0.0
VAVEF ORM sl £0.01 He
YOLT.QUALITY c1 0.0 v PLL
WIRING CHECK c2 0.0 ¥ IUJTE;"HZ
List LOADL_INST. 293553 VIRING DIAGRAM S
= WIRING [ISPLAYT [ITEM [SETTING
UL 149.9 V11 20,02 A| [GHANGE ‘ lCHANGE [cHEGK HOLD
U2 15000 V12 2010 A LOAD
149.8 vV 13 20.01 A 1
Uave 149.9 ¥ lave 20.04 A [ 150V
208
X i
P 5.208 kil PA 0.0 °
9 0.000 kvar f 60.01 Hz
S 5.208kvA D01 0.0 v fEL
PF 1.000 oz 0.0 v 4l o

HOLD.

<Measure screen Example>

Selection
N

\Y

Using the cursor key, select ZOOM (highlighted).

The Zoom screen appears.

Confirmation
Press the ENTER key to confirm it.
ENTER

Description of the Function Keys:

F1 DISPLAY CHANGE| Switches the Measure screen.
F2 LOAD CHANGE Switches the load to be displayed. (For multiple loads)
F3 ITEM CHANGE Changes the item to be measured that is zoomed.
F4 ITEM CHANGE Displays the Setting Check screen.
HOLD Holds or cancels a displayed screen.
F5 If there is integrated data, press the F5 key for more than 3
HOLD/Clear .
seconds to clear it as necessary.
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7.5 Displaying Zoom (Expanded View)

@ Switching the Item to be Displayed

zoom LOADL e

: KA
it e 1| I5°

Selecting the display area

7A Using the cursor key, select the display area to be changed
(highlighted).

Displaying the window

Press the F3 key (ITEM CHANGE).
The window showing the items appears.
Example of display:

Selecting the item
AN Using the cursor key, select the item to be displayed (highlighted).

<

If you do not change the setting, press the ESC key. The window returns to

v the Zoom screen.

Confirmation

Press the ENTER key.
This closes the window, returning you to the Zoom screen.

To switch the load to be displayed:
The load changes each time the F2 key is pressed.
Measured values are displayed on a load basis.

(The display varies depending on the wiring setting or the number of
loads.)

IM CW240E
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7.6 Measuring Harmonics

Harmonic measurements (analysis of 1st to 50th harmonics) can be displayed
in any of three screens: List, Graph, and Vector.

List Screen Graph Screen Vector Screen
LisT empymce GRAPH 2094087 VECTOR L0aD1 209422
o> fviring T fviring T fviring
i Al [ #1]  [deal| oravar ONTENT: [T P pa :p o oro 0.0 7| sl
7 7000 T a|-08D y LoaD w LoAD
2 ] i - 1 1 1
3 1 85.3| 172000 150V U 150v U 1s0v
P STk 100 *1.00 *1.00
H 5 803 12 1ha o0a & 208 & 208
; g 340 168 9% 1.00 * 0 1.00 1ol Laeg1 * 0 1.00
9 7 13.3 15.9
=1 2 — = o  ae e T P s
z z z
ThTAL: B35 A . INTER. : 5.26 Ao 0RD.JH: 100.0 ZINTER. INTER.
D;S’;EAY. éHlS.S d TGROER, RS S DITS';EM %HM'E £ TTER £250. 04tz DTSFLAT = £ .02z L
B e e [ [ wow At |Ghaee [cvibee Lo6 | HOLD B [ [ [ oww

@ Items to be Measured

Elements to be Measured Items to be Measured (Analyzed)

Voltage Level [V] Content (%) Phase angle [deg]
U1, U2, and U3 rms value

Current Level [A] Content (%) Phase angle [deg]
11,12, 13, and 14 rms value

Power Level [W] Power content (%) Power phase angle [deg]
P Power value

The unit of phase angle, degree [deg], is an angle (°).

Level : harmonic level at each order

Content : the percentage of harmonic component with the fundamental
wave regarded as 100%

Phase angle: phase angle with respect to the reference set by a phase angle
calculation method

Items to be Measured

(Analyzed) Description
TOTAL For voltage: For current: For power:
Total rms value [V] Total rms value [A] Total power value [W]
THD THD is set using the THP MEASURE METHOD on the

General 2/2 screen.

Total Harmonic Select either the fundamental wave base or total base.

Distortion

f Frequency of fundamental wave (frequency source) [Hz]
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7.6 Measuring Harmonics

@ Displaying the Harmonic Screen

TOP_MENU PR ( N
=
LIST LOADL INST. 25047363
1 000 |
LIsT . 3Paw2D
2 20.10 A [LOAD
POVER (3 20001 4
INTEGRATE [ave 20,04 & |1 150V
DEMEND 100
b 208
X 1.00
o | veetr | M2
VOLT.QUALITY v PLL
VIRING CHECK | o
LisT LOADLINST. 22933573 VIRING DIAGRAN Jnin
=2 WIRING [DISPLAT TTEM [SETTING
U1 149.8 v I 20.02 A P31 HOLD
Uz 150.0 V¥ 12 20.10 A |LOAD @NGE ‘ CHANGE — |
U L@l v I3 2001 AL
Usve 148.9 v lave 20.04 U 150V

b
L7 N

PS8k PR 0.0 ° JdEnTER

9 0.000 kvar f  60.01 Hz START

K T 1 T asro < D

R N[l :

-G e B w
<Measure screen Example>

Displaying the window
Press the F1 key (DISPLAY CHANGE).

The window for switching the screen appears.

LIST
POWER
INTEGRATE
DEMAND
ZOOM
HARMONIC > Harmonic window
WAVEFORM | 4 LIST

VOLT. QUALITY GRAPH

WIRING VECTOR
WIRING CHECK

Selection and Confirmation
Using the cursor key, select HARMONIC (highlighted).
Press the right direction cursor key to move to the Harmonic window.

Select one of LIST, GRAPH, and VECTOR using the up and down
direction cursor key.

Press the ENTER key.
This closes the window, returning you to the selected screen.
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7.6 Measuring Harmonics

7.6.1 Displaying a List

@ Displaying the List Screen

ToP_HENY b1 e ~N
LIST LEIADlgl‘NST 200400 %
TTeT 11 20.00 A Nmag;ﬁx
PONER 12 20.10 A LOAD E
L O R TR
@ b 204
< > *1.00
\W/‘EILT.QLIALIW ’ v PL\‘.]L ooz
WIRING CHECK
List Lot 1T, BB VIRING DIAGRAM TR
u ey mg gg% A 3;:’?”%‘ et ‘ e e HOLD
U3 149.8 V 13 20.01 A 1
jave R ave K 150v
A
P 5.208 ki 0.0 °
oamlr aten | W i;’:g: @ <@ D
PEL000 D62 0.0 Y et
<Measure screen Example>
Displaying the Measure screen
L) Press the F1 key (DISPLAY CHANGE).
The window for switching the screen appears.
Selecting a list
Using the cursor key, select HARMONIC (highlighted).
Press the right direction cursor key to move to the Harmonic window.
Select LIST (highlighted) using the up and down direction cursor key.
Confirmation
Press the ENTER key.
ENTER )
The List screen appears.
Description of the Function Keys:
F1 DISPLAY CHANGE | Switches the Measure screen.
F2 CH CHANGE Switches the element to be measured.
Switches the order of harmonic to be displayed.
F3 ORDER CHANGE
ALL ORD. (st to 50th)/ODD ORD.
F4 — —
HOLD Holds or cancels a displayed screen.
F5 isi
HOLD/Clear If there is |ntegrat.ed data, press the F5 key for more than 3
seconds to clear it as necessary.
IM CW240E
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7.6 Measuring Harmonics

@ Description of the List Screen
Display information:

Page (order) change

Element to be measured

Level

Content

Phase angle

20048672
135583 5

TOTAL: total rms value
(Element to be measured,
P: total power value)

THD: total harmonic distortion

f: Frequency

Element to be Items to be Measured
Measured

Voltage Level [V] o TOTAL [V]

U1, U2, and U3 rms value Content [%] | Phase angle [deg] Total rms value
Current Level [A] o TOTAL [A]

11,12, 13, and 14 rms value Content [%] | Phase angle [deg] Total rms value
Power Level [W] Power Power phase TOTAL [W]

P Power value Content [%] [angle [deg] Total power value

The unit of phase angle, degree [deg], is angle (°).

IM CW240E
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7.6 Measuring Harmonics

Display information:

Page (order) change

Element to be measured

7

Level (Iiontent IF’hase angle

rsT eEE

N &l O | firin

I [ A [ 2] [deql] e

7 384 T00.0 7.0 L0AD

2 [Nl - -

3 3.01 85.3| 1T2.00 150

4 [N - == T

5 2.15 80.3|  -12.1

& [Nl - SSIof 2O

7 120 4.0 1sg.a ¥ 1N

] [Nl - -

H .47 13.3 5.9

e s e T
TOTAL: 5.36 A .01 Sk
THD : 113.8 & £: 50.02HZ )| aomin
DISPLAY [ORDER
lcHtiGE e e | | wow

S (2] 8] ) G

To switch the page:
Using the up and down direction cursor key, switch the page to be
displayed.

TOTAL: total rms value
(Element to be measured,

P: total power value)
THD: total harmonic distortion
f: Frequency

The page configuration differs depending on the setting of F3 (ORDER CHANGE).

All Orders Odd-number Orders
Page Orders Page Orders
1 1to 10 1 1,3,5,7,9,11,13,15,17,19
2 11to 20 2 21,23,25,27,29,31,33,35,37,39
3 21to 30 3 41,43,45,47,49
4 31to 40 — —
5 41 to 50 — —
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7.6 Measuring Harmonics

To change the channel:
Displaying the window
Press the F2 key.

The window for selecting the channel appears.
(The display differs depending on the setting of wiring.)

Example of wiring: 1P3W

Selection
Using the cursor key, select CH to be displayed (highlighted).

If you do not change the setting, press the ESC key. The window returns to
the List screen.

Confirmation
Press the ENTER key.
NTER ) ) ) .
This closes the window, returning you to the List screen.

Display of the Window According to Wiring Setting

3P3W2I
Wiring 1P2W 1P3W | 1P3W3I | 3P3W3l | 3P4w4l 3P3W+1P3W
3P4W
U1l U1l U1l U1l U1l U1_3pP 11_3P
11 U2 u2 U2 U2 U2_3pP 12_3P
P 11 1 u3 u3 u3_3p 13_3P
Elements 12 12 11 11 U1_1pP 11_1P
P 14 12 12 u2_1p 12_1P
P 13 13 P_3P
P 14 P_1P
P

For multiple loads, A number representing load(s) is appended following element.
Example: LOAD1 11_1
LOAD2 112

IM CW240E
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7.6 Measuring Harmonics

7.6.2 Displaying a Graph

@ Displaying the Graph Screen

&

=G D B FET

<Measure screen Example>

TOP_MENU

2a030e 28
981355 4 )

SETUP FILE INTEGRATE
DEHAND

LIST LOAD1_INST. *
o [y
11 19.99 A

LIsT
PONER 12 20.08 A LOAD

WOLT.QUALITY

LIST LOAD1_INST.
&=

Ul 1498 v
Uz 1500 ¥ 12 20.10
U3 149.8 ¥ I3 2001
Usve 149.8 Y lave 20.04

11 2002

P5.208 kNI PR 0.0
G 0.000 kvar f  60.01 Hz
S 5.208 kvA DG 0.0
P

w PLL
F o 1.000 pcz 0.0 w¥ |

WIRING CHECK
o930 WIRING DIAGRAM
ur NG ’mmv TTEn FETTING
el [CHaNGE JCHANGE _[cHECK
koo
s

® @

Displaying the Measure screen

e

Press the F1

key (SCREEN CHANGE).

The window for switching the screen appears.

Selecting a graph
Using the cursor key, select HARMONIC (highlighted).
Press the right direction cursor key to move to the Harmonic window.

Using the up and down direction cursor key, select GRAPH (highlighted).

Confirmation

ENTER

Press the ENTER key.
The Graph screen appears.

Description of the Function Keys:

F1 DISPLAY CHANGE | Switches the Measure screen.
F2 CH CHANGE Switches the element to be measured.*
F3 ITEM CHANGE Switches between LEVEL, CONTENT, and PHASE ANGLE.
F4 LINEAR/LOG Switches between LEVEL, CONTENT, and PHASE ANGLE.
HOLD Holds or cancels a displayed screen.
F5 If there is integrated data, press the F5 key for more than 3
HOLD/Clear .
seconds to clear it as necessary.

*: For more information on F2(CH CHANGE), see 7.6.1 Displaying a List.

7-30

IM CW240E



7.6 Measuring Harmonics

@ Description of the Graph Screen

Display information:

Item (F3)

Element to be measured (F2)
|
GF|'PH |

2064/862°
133515

| WIRING
ONTENT) 1 a3l A

O h nan - q

[>) Cursor-based measurement check
Using the cursor key, select the
desired order.

PLL
K] an sal 1L/ BiHz
o M:_100.0 3HATER.
£ 50, 04Hzl—tlnin

bt * TTEN
oriee | o o Lo HoLo

TOTAL =

f: frequency

TOTAL: total rms value
THD: total harmonic distortion

Cursor-based measurement check:
Using the right and left direction cursor key, move the cursor indication in
the graph to select the desired order. This allows you to view the measured
value of the selected order.

To change the item:
Displaying the window

Press the F3 key.
The window for selecting an item appears.
LEVEL
CONTENT
HARM. PA
Selection

Using the cursor key, select a desired item (highlighted).

If you do not change the setting, press the ESC key. The window returns to
the List screen.

Confirmation

NTER

To change the vertical axis:

Press the ENTER key.
The Graph screen appears.

Each time the F4 key is pressed, the following items are selected
alternately:
Linear and Log

IM CW240E
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7.6 Measuring Harmonics

7.6.3 Displaying a Vector

@ Displaying the Vector Screen

—=>EF D B BEE

<Measure screen Example>

TOP_MENU 1477 ( )
S

LIST LOADL INST. %4363
1 20 0;} o |"5e
. IPIZT

téa;p 12 20.13 & [L0AD
13 20.01 & 1
INTEGRATE 1ave 20.05 « |1 150V

DEHAND ¥

YOLT.BUALITY
WIRING CHECK
WIRING DIAGRAM

LIST LOADL_INST. ZF4854 i
B IR ING DISPLAY TTE FETTING

UL 149.8 ¥ 1L 20,02 A | apar @Nes |CHANGE leFEcK HOLD
Uz 15000 V12 20.10 A |LOAD
U lss V13 20001 Al L

b 208
A o /B
g 0.000 kvar f  60.01 Hz START
S 5.208kvA D01 0.0 Wy PEL &STOP 4 l>
ol ooz ol w0

Displaying the Measure screen

NG

Press the F1

key (DISPLAY CHANGE).

The window for switching the screen appears.

Selecting a vector

Using the cu

rsor key, select HARMONIC (highlighted).

Press the right direction cursor key to move to the Harmonic window.
Using the up and down direction cursor key, select VECTOR (highlighted).

Confirmation

ENTER

Press the ENTER key to confirm it.
The VECTOR screen appears.

Description of the Function Keys:

F1

DISPLAY CHANGE

Switches the Measure screen.

F2

LOAD CHANGE

Switches the load to be displayed. (For multiple loads)

F3

Fa4

F5

HOLD

Holds or cancels a displayed screen.

HOLD/Clear

If there is integrated data, press the F5 key for more than 3
seconds to clear it as necessary.
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7.6 Measuring Harmonics

@ Description of the Vector Screen

Display information:

VECTOR

A
[CHANGE

Ln»‘«m’_v R
el 2t [yIRING
pa :p (o RO 0.0 P Cursor-based measurement check
s , . .
] T Using the cursor key, select the desired order.
> 1.00
: < 2on The measured value of the selected order
x 1.00
T B —
; appears.
- &0Hz
- i
58 f: 50.02Hz = f: frequency

| | HoLo

Vector length:

Axes:

Represents apparent power (S).

It indicates the apparent power of each order with the apparent power of
the fundamental wave regarded as 100%.

The horizontal axis shows active power, while the vertical axis shows
reactive power. (LOG axis)

Cursor-based measurement check:

Using the right and left direction cursor key, move the cursor
indication in the vector diagram to select the order. This allows you
to view the measured value of the selected order.

To change load:

Each time the F2 key is pressed, the following items are selected in
turn:

Example: in the case of LOAD 3

LOAD 1 — LOAD 2 — LOAD 3

IM CW240E
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7.7 Displaying Waveform

In this section, you display one wave of voltage and/or current.
It can be displayed in one of three screens: U&l WAVEFORM, U WAVEFORM,
and | WAVEFORM.

VOLT. & CURR. VOLTAGE CURRENT
(U&I WAVEFORM) (U WAVEFORM) (I WAVEFORM)
Ul WAVEFORM e U_UAVEFORM ek I WAVEFORM 2oek a3
T [uiring O [WIRING T [iiring
3P3U2T —uL 149,89 ¥ —U3 $149.8 W 3eawel —Il 120,01 A —I3 :20.01 A 3P3W2L0
—uL 1149.9 ¥ 11 $120.01 A [LOAD uz $150.0 ¥ LOAD 12 120,08 A LOAD
[oeseez U | 1 U380% el 1 Tr360% Texd 1
1isear I=d U 150v U 150V U 150V
X 1.00 X 1.00 X 1.00
204 204 204
X 100 X 100 X 100
FLL FLL FLL
Ul 60Hz Ul 60Hz Ul 60Hz
i INTER. e INTER. ; INTER.
it Sonin Sonin Sonin
ANGE ‘u Zo0H ‘ 1 Z0OW | HOLD ANGE ‘u Zo0H ‘ HOLD ANGE ‘ ‘ 1 Z0OW | HOLD
Voltage rms
Ual UAYEF[IRM 931 8E
I lyIRING
3PN
:149.9 ¥ 11 120,01 A S5 — Current rms
— T 1 . . . - N
Id o 1mov| Settings of vertical axis magnification
x o1m
Percent indication Tosga 204
. = - o100
with respect to
measurement range o e L U ZOOM : voltage waveform
u_smiz| | ZOOM :current waveform
N INTER.
PR 2
CHANEE.  |HaneE U ZOOW | I ZOOM | HOLD

Vertical axis:
The display range of the vertical axis is determined on the basis of the
measurement range set.

For voltage waveform: Set using the key (U ZOOM).

For current waveform: Set using the key (I ZOOM).

CH change:
Press the F2 key(CH CHANGE), changes the waveform of the voltage or
current to be displayed and the measured value (rms).
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7.7 Displaying Waveform

@ Displaying the Waveform Screen

TOP_MENU T
o

LOADI_INST. H35
=

G D T I oo

Displaying the Measure screen

NG

00°
0P g

LIST

LIST

POUER

INTEGRATE . U 150V

DEMAND fave 20.03 A oy

Z00M 208
®o1.00

SRUAL L1

LOADL INST. 29§d7me s
o

|
WOLTAGE
CURRENT

60Hz

VoL
VIRING CHECK i)
VIRING DIAGRAM i
ToFLAT TTEN SETTTG

Fll ‘u;&;; &5 [ Hoo )

Press the F1 key (DISPLAY CHANGE).

The window for switching the screen appears.

Selecting waveform

&

Using the cursor key, select WAVEFORM (highlighted).
Press the right direction cursor key to move to the Waveform window.

Using the up and down direction cursor key, select the desired waveform

(highlighted).

(Select one of VOLT. & CURR., VOLTAGE, and CURRENT.)

Confirmation

Press the ENTER key to confirm it.
ENTER

IM CW240E
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7.7 Displaying Waveform

Ua1 UAVEFORM 200400538
S T
U2
—U1  :148.8 ¥ -1 :30.01 A [LOAD
I T 1
Té Sl [T -
x 10
200
X 1.0
L
Ui btk
Ui 300 INTER.
1:-388% a0min
DISFLAT o7 ——
P e [ v zoow [ 1 zoon | woio

Description of the Function Keys:

Switches the Measure screen.
F1 DISPLAY CHANGE LIST, POWER, INTEGRATE, DEMAND, ZOOM, WAVEFORM,
VOLT. QUALITY, WIRING, and WIRING CHECK

F2 CH CHANGE Switches the element to be measured that is displayed.

F3 U ZOOM *1 Switches the value of the vertical axis of voltage.

F4 1 ZOOM *1 Switches the value of the vertical axis of current.
HOLD Holds or cancels a displayed screen.

F5

If there is integrated data, press the F5 key for more than 3

HOLD/Clear .
seconds to clear it as necessary.

*1: For U&I WAVEFORM, both the F3 and F4 are indicated.
For U WAVEFORM, only the F3 (U ZOOM) is indicated.
For | WAVEFORM, only the F4 (I ZOOM) is indicated.

U ZOOM:

U ZOOM allows you to change the magnification (scaling) of the vertical axis of voltage.

Each time the F3 key is pressed, magnification changes:
1-52-55-510-520—>1/3->1/2

1 ZOOM:

| ZOOM allows you to change the magnification (scaling) of the vertical axis of current.

Each time the F4 key is pressed, magnification changes:
1-52-55-510-520-51/3->1/2

To switch a waveform screen:

Using the up and down direction cursor key, switch the waveform
screen.
Each time the A cursor key is pressed, the waveform screen change as
follows:

U&l WAVEFORM — U WAVEFORM — | WAVEFORM

Each time the V cursor key is pressed, the waveform screen changes as
follows:

U&l WAVEFORM — | WAVEFORM — U WAVEFORM
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7.7 Displaying Waveform

To switch U&I WAVEFORM - CH:

switched.

&1 UAYEFDRM 2006
&% fuiring
bl §

—U1  :149.8 ¥ —I1  :20.01 & |L0AD
UESG@:/. fol 1
REE EE ) gmov
¥ 1.00
s 208
X 1.0

PLL
Ul 60Hz
300 INTER.
=5 30nin

DISPLAY [CH

ICHAMGE ICHANGE ‘U Z00K ‘ I zZooM HOLD

Switching of the elements to be measured differs depending on wiring.

Each time the F2 key is pressed, the element to be measured is

Wiring CH Change
One load U1, 11
Twoloads | U1, 11_1—-U1, 11_2-U1, 11_1
1P2W
Three loads| U1, 11_1—-U1, 11_2-U1, 11_3—-U1, 111
Fourloads| U1, 11_1— U1, 11.2-U1, 11 3-UL, 1. 4->U1, 11_1
One load Ul, 1I1-U2, 12-U1, 11
1P3W
Twoloads | U1, I11.1—->U2, 12.1-Ul, 11.2—-U2, 12.2->U1, I11_1
1P3W3I U1, 11 -5U2, 12— 14— U1, 11
One load Ul, 11 -5 U2, 12> U3, 13- U1, 11
3P3wW2I Ul 11.1-U2, 12.1-5U3, 1I3.1-5U1, 11.2-5U2, 12.2—>
Two loads
U3, 13.2->U1, 11_1
3P3WalI
Ui, 11 ->U2, 12-U3, I3->U1, 11
3P4W
3P4W4l U1, 11-U2, 12-5U3, I13-514—->U1, 11
U1_3P, 11_3P —» U2_3P, 12_3P —» U3_3P, I3 3P —
3P3W+1P3W - - - - - -
Ul 1P, 11_1P - U2_1P, 12_1P > U1, 11_1

IM CW240E
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7.7 Displaying Waveform

To switch U WAVEFORM - CH:

Each time the F2 key is pressed, the element to be measured is
switched.
U UAYEFOIRM it
O fiiRING
—u1 :149.9 ¥ —U3 $148.8 V) apaNz1
—ellZ1150.0 ¥ LosD
T 3o Tel 1
0 150v
x 1.00
20n
x 1.00
qPLL
U1 B0Hz
pi INTER.
[ e
DISFLAY [CH
[CHANGE___[cHaneE |” Z0oM | oL

Switching of the elements to be measured differs depending on wiring.

Wiring CH Change
1P2w Ul
1P3W
Ul->U2- Ul U2 UL
1P3W3I
3P3W2I
3P3Wa3I
Ul ->U2-U3-U1, U2, U3 U1
3P4W
3P4W4|
U1_3P - U2_3P —» U3 _3P - U1_3P, U2_3P, U3_3P -
3P3W+1P3W - . - - - -
Ul_1P - U2_1P - Ul_1P, U2_1P - Ul _3P
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7.7 Displaying Waveform

To switch | WAVEFORM - CH:

Each time the F2 key is pressed, the element to be measured is
switched.
I WAVEFORM B G 1
&I [WiRING
—I1  :20.01 f —-13  :20.01 A 3pau2l
12 120,09 A/ LOAD
T:Zo0% Tixl 1
U 1508
¥ 1.00
5 208
s PERRRL
Ul 60Hz
R INTER.
113007 ER.
DISPLAY [CH
CHANGE [CHaneE ‘ ‘ L Z00M | HOLD

GO @2 E @

Switching of the elements to be measured differs depending on wiring.

Wiring CH Change
One load 11
Twoloads | 11_1—11_211_1
1P2wW
Threeloads| 11_.1—-11_2—-11.3—>11_1
Fourloads | 11_.1—-11.2—-11.3-11.4—11_1
One load 1151211, 1211
1P3W
Twoloads | 11_.1—12. 1111, 121-511.2-512.2-11.2-12.2->11_1
1P3W3I 1151251411, 12, 14> 11
One load 1151251311, 12, 13511
3P3W2I 11.1-12.1-13_1->11_1, 12_1,
Two loads
131511212213 2-11_2,12.2, 13.2-11_1
SP3Wal 1151251311, 12, 13> 11
3P4W
3P4W4l 1151251351411, 12, 13, 411
11 3P »>12_3P - 13 3P —>11_3P, 12 3P, I3 3P > I1_1P —
3P3W+1P3W - - - - - - -
12_1P - 11_1P, 12_1P —11_3P
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7.8 Measuring Voltage Quality
(Voltage Dip, Voltage Swell, or
Instantaneous Interruption)

In this section, three items of voltage quality are measured and displayed.
The date and time of the occurrence of the item under test and other information
are displayed (detected/measured).

Voltage Quality (Voltage Fluctuation) Setting Range (with Respect to Standard Voltage)
Voltage swell (Swe) 0 to 200%
Voltage dip (Dip) 0 to 100%
Instantaneous voltage interruption (Int) 0 to 100%
Hysteresis common to the three items
0 to 10%
can also be set.

Date Time Item Channel (element to be measured)
voufT. EUALIW ,—2“?3’?5/33 Voltage (rms)
ARANN
__ Date) J ”J 10 me|  Feriod
- 06/29 13:46:46.09E Dip 3 10 0.0 % 10:00:00. 000
08/29 |1 5:45:46. 098 Int 3 010 0.0 % )0:00:00.000
06/29 |13 46:49.432 Sue 10 11103.1 Y J0:00 UU UUU
R
: 1 |
ol e I REL o st
: " :
08/29 |1 5:45:53 416 Dip 2010 11.0 % )0:00:00. 00 of the item under test
06/29 |13 46:53.43€ Int 1010 0.0 % )0:00:00.000
08/29 |1 5:45:53 436 Int 2010 0.0 %)0:00:00.000
06/29 13 43-55 09 Im‘ 1000 42.3 % )0:00:07.661
08/29 |1 5:45:55. 095 Int 2000 42.3 % )0:00: 01661
> 05/29 ) 3:46:55. 1S 00 1 01025\1 J0:00:01.701
DISPLAT  [ITEM HOLD
CHANGE  [CHANGE —[ SAVE /CLEAR —‘

® Display Items

Display Items Description
Date Indicates the detection date in MM/DD.
Time Indicates the detection time in hh:mm:ss.nnn.
Shows the items detected.
It Swe : voltage swell
m Dip : voltage dip
Int : instantaneous voltage interruption
CH Shows the channel under test.
(If wiring is a Scott connection, _1P or _3P is assigned.)
Indicates the occurrence of an item under test and end of detection.
10 | : occurrence of an item under test
O : end of detection
RMS Shows the voltage rms of an item under test when it has been detected.
ndicates the period between the detection of an item under test and the
Period end of detection.
hh:mm:ss.nnn
SEE ALSO

For more information on voltage quality, see Section 6.7, Voltage Quality Settings.
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7.8 Measuring Voltage Quality (Voltage Dip, Voltage Swell, or Instantaneous Interruption)

® Displaying the Volt. Quality Screen

TOP_MENU

SETUP FILE

L0AD1_INST.
& =2

Ul 149.8 V11 20,02 A

U2 150.0 v 12 20.10

U3 149.8 v I3 20,01 1

Uave 149.9 V  lave 20.04 A [U 150V
x 100
b 208
x 10

P 5208 ki PA 0.0

9 0.000 kvar £ 60.01 H;

s 5.208kvA Do1 0.0 wv FLL

PF - 1.000 DC2 0.0 ¥ |jrpo®

Sinin

(isT LOADL INST. 294953
19@9'19} o [
. FPaver

LIST 20.08 A |LDAD
20.02 A 1
INTEGRATE U 1500
FoiAA lave 20,03 4 |1 1800
Z00H & 208
HARMONIC 0.0 o|* MO

uavEE oM .55 |

S'S m T sk

INTER

IRinG Lncn
citiets WIRING DIAGRAM
VIR NG E

L TSPLAT

A |LoaD HANGE

G D T Fr

Displaying the Measure screen
Press the F1 key (DISPLAY CHANGE).

Selecting voltage quality

The window for switching the screen appears.

Using the cursor key, select VOLT. QUALITY (highlighted).

Confirmation

ENTER

Press the ENTER key to confirm it.
The Volt. Quality screen appears.

Description of the Function Keys:

F1 DISPLAY CHANGE | Switches the Measure screen.
Switches the item under test.
F2 ITEM CHANGE
ALL, SWELL, DIP, and INST.
F3 SAVE Lets you manually save/print measured data.
F4 - -
HOLD Holds or cancels a displayed screen.
F5 If there is integrated data, press the F5 key for more than 3
HOLD/Clear .
seconds to clear it as necessary.
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7.8 Measuring Voltage Quality (Voltage Dip, Voltage Swell, or Instantaneous Interruption)

2604,06.23
ALL 13% 56 62

Use the cursor key to scroll VDLT_QUAUWW

CHANGE

[CHANGE

the cursor indication. == 8100

A Date Time|Itm| CH|I0| RMS Period
D) \m/za 13:46:46. 098 [Dip| 3| 1| 0.0 v|00:00: 00,000
7 U6/23(13:48:46.098 [Int | 3| 1| 0.0 v|00:00:00.000
06/23(13:45:49 433 [3we | 1[1[103.7 v|00:00: 00000
06/23(13:45:49.433 [Sue | 2| 1|103.7 ¥|00:00: 00. 000
06/23(13:48:53 418 [Swe | 1| 0| 110 v|00:00:03.973
06/23(13:48:53.418 [Dip| 1| 1| 11.0 v|oo:00: 00, 000
06/29(13:48:53.418 [Swe | 2| 0| 11.0 v|00:00:03.979
06/23(13:48:53 418 [Dip| 2| 1| 110 v|oo:00:00.000
06/23(13:45:53.438 [Int | T[1| 0.0 v|oo:00: 00 000
06/23(13:48:53 438 Int | 2| 1| 1.0 v|00:00:00 000
06/23(13:48:55.09% Int [ 7| 0| 42.3 V|o0:00: 01 861
06/29(13:48:55.099 Int [ 2| 0| 42.3 V|00:00: 01861
(+)3/23[13:45:55 119 [Dip| 1) 0]102.5 v{00:00:01.701

msmv TTEN HOLD

‘ SAVE ‘ /CLEAR

GO @2 E @

To save data manually:

Press the F3 (SAVE) key.

The voltage quality measurement data is saved to DATA SAVE.
If RS-232 CONNECT has been set to PRINTER, printout is carried out at

the same time data saving.

To change the item:

Each time the F4 key is pressed, the item changes as follows:

ALL — SWELL — DIP — INST.

To scroll the screen:

7aN Press the up and down direction cursor key to scroll the screen.
@ A: Up cursor key that scrolls the screen one page forward.

V: Down cursor key that scrolls the screen one page backward.

A NOTE

« The up and down direction cursor key can be used only when the number of
the items detected exceeds 13. (In this case, the up and down arrow marks are
indicated on the left edge of the screen.)

* The maximum number of the items detected that can be recorded by the CW240
is 100. If it exceeds 100, the newest item overwrites the oldest.

« \oltage quality measured data cannot be saved or printed out using the SAVE

key (direct key).

7-42

IM CW240E



7.9 Checking Settings

It is recommended that the setting conditions (set values) be checked before
starting a measurement. Setting checks can be made on any of the following
Measure screens (using the F4 key).

LIST, POWER, INTEGRATE, DEMAND, and ZOOM

TOP_MENU R

LIST LOADL INST 20853
=] VIRING
‘ et e aa Al seaer
—— A2 20,08 A |LOAD
20,01 A
INTEGRATE U 10y
DEMAND 'avg 2003 85 T
zoom n 208
HARMONIC RN
UAVEF ORH 6001 He
VOLT.QUALITY 0.0 ny JPLL
VIRING CHECK 0.0 ny | YIS0
st Lo . =T VIRING me TR,
€@ WIRING
Ul 149.3 v 11 ZO 02 A eaner ISPLAV ‘ITEM SETT[NG ‘ HOLD
Uz 1500 v 12 20010 A LOAD
us  148.8 v 13 20.01 A b 150:/
Uave 149.8 ¥ lave 20.04 A
T 1 3 w4
T
» sk e oo |t W A
9 0.000 kvar f  60.01 Hz START ENTER
S 5.208 kvA DC1 0.0 Pm oz &STOP q |>
PF_1.000 BE2 0.0 W fyyreg
GE D e B [wo

This section describes the setting check procedure taking the List screen as an
example.

Displaying a Setting Check screen
Press the F4 key.

The setting information is displayed.

SET. CHECK 200dieiE2
[y

WIRING :3P30Z1 TOAD  :LOADT

U RANGE : 150Y INTER.  :30nin

£ RANGE : 204 DAT.SAYE:PC CARD

NORMAL FEAS. :ON TNST.  :O0N

HARM. MEAS. :ON BYE . 10N

E.ENEGRY/DEN. : 0N M. 0N

WAVEFORM Al MIN. 0N

VOLT. QUALITY:OFF

START TIME:MAHUAL
STOP  TIME:MANUAL

foeme || T [ [ ]

Checking the setting information
Check if settings are correct.
The selective items of the settings required are contained in the setting check sheet in the

“Quick setup Manual”. It may be useful in grasping the setting conditions and making
accurate settings in the field without wasting time.

IM CW240E
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7.9 Checking Settings

End:

If no setting change is required To change setting

Press the ESC key.
This returns to the Measure screen.

Press the F1 key.
The Setup screen appears.

® Changing Settings

Change

Press the F1 key.

The Setup screen appears. Change the necessary item(s).

SETUP et}
[y Page 1/2
GENERAL COMMUNTY]
< WIRING  3PaNZ]
LOAD : LOADL
U RANGE 1504

0001.00
CURRENT| CHL3

& RANGE 207

[ 0001, 00
CLANP 96030]

Setting

For the setting procedure (details), see Chapter 6, Configuring Settings.

End:
Press the ENTER key.
This returns to the Measure screen.

A\ NOTE

« During integration measurement (including being on standby), only the fol-
lowing setting items can be changed:

LANGUAGE, BEEP, BACKLIGHT AUTO OFF, and LCD CONTRAST

« If integrated data has not be cleared, only the following setting items can be
changed:
MEASURE START (date and time), MEASURE STOP (date and time),
LANGUAGE, BEEP, BACKLIGHT AUTO OFF, and LCD CONTRAST
To change other items, you must first clear the integrated data.
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7.10 Clearing Integrated Data

TIP

To conduct new integration measurements or change a set value after
completing an integration measurement, you need to clear the integrated data
(integrated values) stored in the CW240. To clear integrated data (with the
exception of wiring diagrams), press the F5 key on a Measure screen.

TOP_HENU AR

BT
AL

NTEGRATE [ LOADL
o

. =] VIRING

ANzl
W+t 0.26kWh

seTue FILE Wh- 0.00 kih

Yarh -LAG- 0.00 kvark !, 290
Yarh -LEAD- -0.00 kvarh
START TIME 2004/06/30 16: L
e STOP TIME 2004/06/30 16:45:44 |5
LOADL INST. 4:S3:3 ELAPSED TIME 0000:03:00
e A R TSPLAT [GETTING | HOLD
St
A LoAD HANGE |CHECK CLEAR
A
A 1s0v
~— T.00 -1 -2 -3 4 -5
b Gon £ £ £
o e T AN
L S S @ ®
VICLALITY ber 0.0 wo PLL &sToP NI
WIRING CHECK c2 0.0 n¥ “ NGE ANC
W g o
BT B mr T

This section describes the integrated data-clearing procedure taking the
Integrate screen as an example.

Check

If integrated data has been saved in the CW240, the F5 key function indication shows
HOLD/Clear.

(If no integrated data has been saved, the F5 shows HOLD only.)

Clear

Press the F5 key for more than 3 seconds.

A message asking if you want to clear integrated data appears.
(When a clear is completed, the F5 display item changes to "HOLD.")

* When showing HOLD only, the F5 key alternately selects HOLD and CANCEL each
time it is pressed.

« If you cannot change the setting conditions (set values), check if the previous inte-
grated data is still saved and if so, clear it.

IM CW240E
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7.11 Measurement Data

7.11.1 Instantaneous Value Measurement

Normal measurement data

Measurement Function

Instantaneous Values

Each Phase/CH

nter-phase Average )

Each Load

Voltage rms value

O —

Current rms value

O —

Active power

Reactive power

Apparent power

Power factor

Phase angle

O|0|0|0|0|0

Frequency

DC voltage (option)

Oo|ojojo|o|0o|o|0|0

Legend

(O : measured data available

Harmonic measurement data

— : measured data not available

Measurement Function

Instantaneous Values

Each Phase

Each Load

Selected Order

Al

Orders
*2

Voltage rms value

©)

Voltage content

Voltage phase angle

Current rms value

Current content 1

Current phase angle

O|0|0|0|0|0O

Power value

Power content

Power phase angle

O|0|0|0|0|O|0|0|0O

O]0|0|0|0|0

Voltage THD

®)

Current THD

®)

®)

Legend (O :measured data available
*1: Numerical data of any of the 1st to 50th.
*2: All orders means numerical data of all objective waveforms including the fundamental

wave and all harmonics.

— :measured data not available
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7.11 Measurement Data

TIP

» Each phase/CH: indicates that measured data is available for each phase or each
channel.

« Inter-phase average: represents the average of each phase of voltage, current, power
factor, and phase angle.

« Y :represents the total of each phase of active power, reactive power, and apparent
power.

« f (frequency): shows the measured frequency of a signal selected for the frequency
source.

7.11.2 Integration Measurements

Normal measurement data

Instantaneous Values
Measurement Function
Each Phase/CH |Inter-phase Average z Each Load
Voltage rms value O O - -
Current rms value O O - O
Active power O — O O
Reactive power @) — O O
Apparent power O - @) O
Power factor O O - O
Phase angle O O - O
Frequency O — — —
DC voltage (option) (@) — —
Legend (O : measured data available — : measured data not available
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7.11 Measurement Data

Electric energy and demand measurement data

Measurement Function Integrated Value/Demand Value
z Each Load
Electric energy consumed O @)
Regenerative energy O O
Lagging reactive energy @) O
Leading reactive energy @) O
Interval electric energy consumed O (@)
Interval regenerative energy O O
Interval lagging reactive energy O @)
Interval leading reactive energy O O
Power consumption demand O O
Lagging reactive power demand O O
Power factor demand O O
Maximum demand O O
Date and time of occurrence of maximum demand (@) @)
Legend  (O:measured data available — : measured data not available
Harmonic measurement data
Instantaneous Values
Measurement Function Each Phase - Each Load Selectgg order| All Clrzders
Voltage rms value O - - O O
Voltage content O - - O -
Voltage phase angle @) - - O -
Current rms value @) - (@) O O
Current content 1 O - O O -
Current phase angle (@) - O O -
Power value - O O O ©)
Power content - O O O -
Power phase angle - (@) O O —
Voltage THD @) - - - O
Current THD @) - O - O
Legend (O :measured data available — : measured data not available

*1: Numerical data of any of the 1st to 50th.
*2: All orders means numerical data of all objective waveforms including the fundamental
wave and all harmonics.
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7.11 Measurement Data

Voltage quality measurement data
(Voltage Fluctuation)

Items under Test Each Phase
Voltage dip O
Voltage swell O
Instantaneous voltage interruption O
Legend (O :measured data available  _: measured data not available

TIP

« Each phase/CH: indicates that measured data is available for each phase or each
channel.

« Inter-phase average: represents the average of each phase of voltage, current, power
factor, and phase angle.

« Y :represents the total of each phase of active power, reactive power, and apparent
power.

« f (frequency): shows the measured frequency of a signal selected for the frequency
source.
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Chapter 8 Saving Measured Data

Chapter 8 Saving Measured Data

8.1
8.2
8.3
8.4
8.5

Data Save ........cccccceeeiiiiiiii 8-2
Saving Measured Data...............cccceeeeeeee. 8-6
Memory (Reference) .......cccceevvvvvvcciennnnn. 8-11
Backup Memory .........ccccccvviieieieiiiiiieeeeees 8-13
Copying Screen Data
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Chapter 8 Saving Measured Data

8.1 Data Save

8.1.1 Data Save Destination

The CW240 can save data (measured data and set values) in a PC card or

internal memory.

Selection of the data save destination (PC card or internal memory) is made on
the Save 1/2 screen.

7A)

A EnTER

TOP_MENY

i s

HEASURE

SETUP

ETUP

GENERAL
MEASURE START :

HEASURE STOP

DATA SAVE

FILE NAME

= MANUAL

et |
y T Fage 172
CoMMO 7]
™

(=3

i GARD | MEMORY | I I
» START .
asToP

SO

®
®

denTeR

Displaying the Save 1/2 screen

Using the right and left direction cursor key, select the Save tab
(highlighted).

Selecting the data save destination

Using the up and down direction cursor key, select DATA SAVE
(highlighted).

SEE ALSO

For the data save destination-setting procedure, see 6.4.5, Setting Up the Data Sav-
ing Destination.

TIP

* The setting conditions (set values on the Setup screen) can be saved.

« For more information on setting files, see Section 9.6, Setting Files (Load/Save/
Delete/Name Change).

8-2
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8.1 Data Save

8.1.2 File Names

File names (numbers) should be up to 8 alphanumeric characters.

Example: 240AMXXX.CSV
| S 8 characters or less

To specify a file name: Enter a file name on the Save 1/2 screen.
If no file name is specified: The CW240 automatically assigns a file name.

® Not Specifying a File Name
If no file name is specified, the CW240 automatically assigns a file number as
shown below.

Measured Data:

File Type File Name File Format
Measured data file | Automatic | Short-time interval 240AMXXX.BIN Binary
save Standard interval 240AMXXX.CSV Toxt
ex
Manual save 240MMXXX.CSV
Voltage quality Automatic save
§ 240ARXXX.ARM Text
data file Manual save
Waveform data file | Automatic save 240AWXXX.WFM Bi
inary
Manual save 240MWXXX.WFM
Screen data file Screen copy (Hard copy)
240MDXXX.BMP Bitmap
Manual save
Set Values:
File Type File Name File Format
Setting file | Manual save 240MCXXX.SET Text

For the file number (XXX) part, any unassigned number from 000 to 029 is as-
signed in increasing numerical order. (If a number exceeds 029, an error mes-
sage is displayed.)
For automatic save, a file number changes each time integral measurement
is made.
For manual save (measured data or waveform data), data is added (in the
same file number) each time the SAVE key is pressed.
If the number of data lines exceeds 100, if integration measured data is
cleared, or if the setting conditions have been changed, the file number is
changed.

IM CW240E
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8.1 Data Save

® Specifying a File Name

__f

TOP_MENU

MEASURE.

ETUP

T
146514,

MEASURE START

MEASURE STOP

GENERAL

r)

@ MANUAL

Page 1/2

INTERVAL TIME @ 30min
DATA SAVE : PC CARD
enn_cnnw - on caon
- seTup oo FILE NAME N |
= E |
(lcHanse | [ [ [ ]

svsrsgsssr

Select processing.

Displaying the Save 1/2 screen
AN

Using the right and left direction cursor key, select the Save tab
D (highlighted).

v

Entering a file name
@ Using the up and down direction cursor key, select FILE NAME

(highlighted).
Displaying the window
) Press the F1 key (CHANGE).
The screen changes to an entry screen.

2

F.NAME CHG. 200hRaE
[y

I3

F.NaME T ]

123456789
HBCDEFGHL
KLMNOPQRST
UVUKYZ 433
& (e |
3

| INFUT | BS

SEE ALSO
For the file name entry procedure, see 6.4.7, Setting Up a File Name.

IM CW240E



8.1 Data Save

@ File Processing

A saved file is processed on the File screen.

TOP_MENU

MEASURE.

SETUP

AHE_CHANGE]
DELETE FILE
» FORMAT
DATA COPY
SETTING FILE(LOAD/SAVE/DEL. /CHG.)

BACKUP MEMORY COPY
BACKUP MEMORY DELETE
PROGRAM UPGRADE

Select processin,
&
@

START
&STOP
.

Setting Item Description
FILE NAME CHANGE Changes a saved file name.
DELETE FILE Lets you select a saved file for deletion.
FORMAT Formats a PC card or internal memory.
DATA COPY Copies a file saved in the internal memory to a PC card.
SETTING FILE Used to read, write, or delete a setting file or change a setting
(LOAD/SAVE/DEL./CHG.) | file name.
BACKUP MEMORY COPY | Copies a file in the backup memory to a PC card.
BACKUP MEMORY DELETE | Deletes a file from the backup memory.

SEE ALSO
For more information on file processing, see Chapter 9, Processing File(s).

IM CW240E
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8.2 Saving Measured Data

Manual save : A method that allows you to save measured data by pressing
the key during measurement.

Automatic save : The instrument automatically saves data (at set time intervals)
during integration measurement.

8.2.1 Setting up Iltems to be Saved

Measured data items to be saved need to be set up on the Save screen
beforehand.

Save 1/2 screen:

TOP_MENY i s
o

€D

E T
ETUP 14tgct I

T Fage 172

GENERAL

MEASURE MEASURE START : MANUAL

HEASURE STOP = MAHUAL

INTERYAL TIME : 30min

DATA SAVE i PC CARD
HARD COPY = PG CARD
seme Mg FILE NAME
[=53 d
\ \ \ \
> O ® é
asTo <
A

Displaying the Save 1/2 screen

7AN Using the right and left direction cursor key, select the Save tab
(highlighted).
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8.2 Saving Measured Data

Displaying the Save 2/2 screen

7A Using the up and down direction cursor key, display the Save 2/2
@ screen.

Save 2/2 screen

Harm. Meas. Detail screen

SETUP “op4iBerEs SETUP R
[ Page 2/2 [
GENERAL | SAVE G anl HARMONIC OUTPUT ITEMS
r [0AD1 0L R | [T ]| [EVEL TN
q L0ADZ | OFF| ONTENT N
E.ENEGRY/DEM. : [
/ [0AD3 | OFF| FA N
WAVEFIIRM DATA : 0N LOAD4 | OFF] (OTAL DN
TRET TN OUTPUT ORDER :ALL ORD. [t N
HORMAL MERS. : on | 2Tt Tl b oilr oo o odx Fr B o7 B 0B 1
G0 | MAK.  :ON b Ll 13+ L3+ Ldx L8 L8y L7 Loy 10x 2
Ham. MEms. Do peo Ll e e e = 2 = =
- - « 31+ 32)x 33 34+ 30)x 3A(x 37¢ 3ax 30k 4
v SAVE-TIME 226DAYS 22:30:00  dilx 470« 43z 4dlx 45+ 46z 47)x 48x 48 5
on | orF on 0FF ‘

For more information on settings, see Section 6.4, Save Data Settings 1/2, and Sec-

tion 6.5, Save Data Settings 2/2.

IM CW240E
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8.2 Saving Measured Data

8.2.2 Manual Save

You can press the key during measurement to save measured data
(instantaneous values).

Setting up the saving conditions

Set up necessary items on the Save screen. Save 1/2, Save 2/2, and Harm. Meas. Detail
screens

SEE ALSO
For more information on settings, see Section 6.4, Save Data Settings 1/2, and Sec-
tion 6.5, Save Data Settings 2/2.

Displaying the Measure screen
The Measure screen is displayed.
This subsection describes the manual saving procedure taking the List
measurement screen as an example.
(Saving of measured data does not mean the saving of data displayed on
the screen, but that items set up on the Save screen will be saved.)

TOP_MENU o s

=
15T L0ADL_INST. 95903
a UL 1498 v
uz 180.0 V
U3 149 v
Uave 149.8 WV
..ENTER P 5.208 ki
< [} 0.000 kvar
S 5.208 KUA
LIsT L0RD1 INST. B PF 1.000
R T
CEE—) O |
), 2000  Low
AN

15 20001 &
ATE b 1s0v
) llave 20.03 4 ) 190V
Z00M b 208
HARMONIC sha 00 ¢

VAVEFORN b 60,01 1z

VOLT.QUALITY c1 0.0 v PLL

VIRING GHECK X g

VIRING DIAGRAN

BT T B oo ~
Saving data

Press the SAVE key.

Instantaneous values will be saved each time the SAVE key is pressed.

JAY
\V

T
o
2
3
A
k)
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8.2 Saving Measured Data

M NOTE

* Manual save is not available during integration measurement (including being
on standby).
« A file name will be automatically assigned if it has not been specified:
Measured data file: 240MCXXX.CSV (XXX: 000 to 029), text data
Waveform data file: 240MWXXX.WFM (XXX: 000 to 029), binary data
* In manual save, the save settings of AVE., MAX., and MIN. items on the Save 2/
2 page will be ignored (that is, the average, maximum, and minimum values
are not saved).

TIP

*When DATA SAVE is set to a PC CARD, the mark appears in the relevant area on
the screen. Mark flashes during an access to the PC card.

« If DATA SAVE is set to MEMORY, the I mark appears in the relevant area on the
screen. Mark E..J flashes during an access to the internal memory.

IM CW240E 8-9
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8.2 Saving Measured Data

8.2.3 Automatic Save

In automatic save, the CW240 automatically saves measured data from the
start to the end of integration (during integration measurement).

Setting up the save conditions

Setup necessary items such as setting of the start and stop times of
integration, interval time for saving data, etc. on the Save screen.

Save 1/2, Save 2/2, and Harm. Meas. Detail screens

SEE ALSO
For more information on setting, see Section 6.4, Save Data Settings 1/2, and Section
6.5, Save Data Settings 2/2.

Displaying the Measure screen
This subsection describes the saving procedure taking the Integrate
screen as an example.
(Saving of measured data does not mean the saving of data displayed on
the screen, but that items set up on the Save screen will be saved.)

T0P_HENY i1
=
NTEGRATE  HIR LOADL RRTHLE.
=S T
3P3U2T
LOAD
Wit 0.26kWh |
D SETUP FILE Wh- 0.00 kilh le 115%
v varh -LAG- 0.00 karh [ 290
Varh -LEAD- -0.00 kvarh
START TIME 2004/06/30 16:42:d4FLL
Sonave s STOP  TIME 2004/06/30 16:45:44 INTER &
List AT, IR ELAPSED TIME 0000:03: 00" 50
[ 20 4 D
JAY o 12 20.09 A |LOAD
|
QD — (-, 50 G o
e x
Z001 k208
HARMONIC rha 00 o0 T
VAVEFORH » 60.01 Hz »
VOLT.QUALITY  bes oo wy PLL
WIRING CHECK c2 0.0 av [T Mz
VIRING DIAGRANM INTER.

Saving data

START Press the START&STOP key.
&STOP Integration starts according to the setting of the integration start method.

(There are cases where integration is on standby until integration starts.)
Measured data will be saved at every interval time (until integration ends).
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8.3 Memory (Reference)

@ Interval Time Setting and Data That Can be Saved

Interval Time

File Type

Normal EDEEQ:EQ /

Measurement | measurement

Harmonic
Measurement | Wav

eform [Voltage Quality

1 wave/100, 200, 500 ms X X X O
Inst. value only

1,2,5,10,15,30 s O @] X X O

1,2, 5, 10, 15, 30, 60 min @] O O O O

QO : Save possible

X : Save not possible

@ Period during Which Data Can be Saved
» For saving all items of normal measurement data, electric energy/demand
measured data, or voltage quality measured data

. 1P2W 1P3W 3P3wW2l | 3P3Wal, 3P3W+
Wiring 4 loads | 2loads p3wsl 2loads | 3P4W spawal 1P3W

No. of Data Items 168 196 114 208 138 142 216

Recording| Interval _ _ o _ _ _ -

Media time
1s 9h 8h 14h 8h 12h 12h 7h

PC card ;

(MB) Imin 24days | 21days | 37days | 20days | 30days | 30days | 19days
60min |1471days|1304days [2223days |1232days |1852days | 1802days | 1188days
1s 8min 7min 12min 7min 10min 10min 6min

Internal -

Memory 1min 8h 7h 12h 7h 10h 10h 6h
60min | 21ldays | 18days | 32days | 17days | 26days | 26days | 17days

» For saving all items of normal measurement data, electric energy/demand
measured data, all items of harmonic measured data, waveform data, and
voltage quality measured data

1P2wW 1P3W 3P3W2I | 3P3W3l, 3P3W+
Wiring 1P3wWa3I 3P4W4l

4loads | 2loads 2loads | 3P4W 1P3W
No. of Data Items 5624 5052 3758 6888 4390 5002 7504
Recording | Interval _ _ _ _ _ _ _
media time
PC card Imin 17h 19h 26h 14h 22h 19h 13h
(MB) 60min 44days | 49days | 65days | 35days | 56days | 49days | 32days
Internal Imin 12min | 13min | 19min 8min 16min | 13min 7min
Memory | gomin 12h 13h 19h 8h 16h 13h 7h

IM CW240E
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8.3 Memory (Reference)

» For saving instantaneous values of normal measurement data and voltage
quality measured data

No. of Data Items 28 22 15 25 16 17 27
Recording | Interval _ _ _ _ _ _ _
Media time
lwave 2h 3h 3h 2h 3h 3h 2h
PCcard | 100ms 12h | 15h | 19h | 13h | 18h 18h | 12h
(64MB) | 200ms 25h | 30h | 39h | 27zh | 37n | 36h | 25
500ms 62 h 75h 98 h 68 h 94 h 90 h 64 h
lwave Imin [ 2min [ 3min | 1min | 2min 2min | 1min
Internal 100ms 10min [12min [16 min {11 min |16 min | 15min | 10 min
Memory | 200ms 21min |25min [34min |23 min |32min |31 min |22 min
500ms 54 min |65 min |85 min |59 min [82min |78 min | 55 min
A\ NOTE

« Data file(s) saved at short-time interval (1 wave/100 ms/200 ms/500 ms) and
waveform data file(s) are binary data. To read measured data using spread-
sheet software, etc., binary data needs to be converted into text data.

For software for conversion into a text file, see the CD-ROM provided for the
CW240.

TIP

« When DATA SAVE is set to PC CARD, the mark appears on the relevant area on
the screen. This mark flashes during an access to the PC card.

« If DATA SAVE is set to MEMORY, the e mark appears on the screen. This mark
flashes during an access to the internal memory.
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8.4 Backup Memory

* When the measured data-saving destination is set to a PC card, the internal
memory is used as a backup memory for the PC card.
If data cannot be written into the PC card for any reason, data will be saved in
the backup memory.

« If the backup memory contains data, the Eg] mark is indicated on the screen.
(Note that data in the backup memory will be retained even when power is
turned OFF.)

» Data in the backup memory will be cleared each time integration
measurement is started. (If the next integration measurement is made with
data retained in the backup memory, such previous data will be deleted.)

« If the backup memory becomes full of data, an error message is displayed,
causing a save to terminate. (Integration measurement still continues.)

» Backup time varies depending on the remaining capacity of the internal
memory.

« If a PC card with free space is inserted into the CW240 during integration,
successive data will be saved in the PC card under the same file name. When
integration is complete, data that has been saved in the backup memory will
be copied to the end of the file in the PC card. (A message is displayed,
indicating that backup memory data is being copied to the PC card.)

« If no PC card with free space is inserted into the CW240 during integration, the
instrument keeps on saving data in the backup memory.

IM CW240E 8-13
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8.4 Backup Memory

If integration measurement has been completed when the PC card is full or
extracted, you need to take the following steps:

If the data in the backup memory is required, copy backup data.
» Backup data can be copied on the File screen.
See Section 9.7, Backup Memory Copy.
If none of the data in the backup memory is required, delete backup data.
» Backup data can be deleted on the File screen.
See Section 9.8, Backup Memory Delete.
* You can start new integration to delete backup data.
Starting a new integration measurement causes data in the backup memory
to be deleted.

e s
fue ST

5
FILE NAHE CHANG
» DELETE FILE
WEASURE  SETUP Fie FORMAT
4 DATA COPY
— SETTING FILE (LOAD/SAVE,/DEL. /CHG. )

BACKUP MEMORY COPY

BACKUP MEMORY DELETE

PROGRAM UPGRADE

Select processin

A\ NOTE

It is recommended that even if DATA SAVE is set to PC CARD, file(s) in the
internal memory be deleted before starting an integration measurement to se-
cure the memory space for backup.

If the internal memory becomes full, data cannot be backed up in the event of a
failure to save data in a PC card.
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8.5 Copying Screen Data
(Hard copy)

When the key is pressed during measurement, display screen data is
copied (saved). For this, set up HARD COPY (PC CARD, MEMORY, or
PRINTER).

When saved in a PC card or the internal memory, display screen data is saved

as a bitmap file.
File name: 240MDO001.bmp

Setting the conditions
Set up necessary items such as HARD COPY on the Save 1/2 screen.

SEE ALSO
For more information on setting, see Section 6.4, Save Data Settings 1/2.

Displaying the Measure screen

This section describes the screen data-copying procedure taking the Power measurement
screen as an example.

TOP_MENU G 4174
=

LOADL INST. 23d63
5o (uiRing
2.599 kU R1  1.484 kvar| 3paN2I

A LoAD

—
\V

ENTER

2.606 kil §3 -1.489 kvar| 1
5.205 ki @ 0.000 kvarfd 190V
2.998 kVA PFL 0.867 10

3.002 kVA PF3 -0.868
5.205 kVA PF 1,000
29.9 °

LisT LoAt_nsT. 44350
F =] Do TiriNg
1995 A| s
— 20114 & L0AD
= 5 a0t AT
A iave 20,05 4 L 150V
4a D b 208
TN 1C sha o0 o |X 1O
VAVEFORN o 60.00 Hz
VOLT.QUALITY  pe1 0.0 ay PLL
VIRING CHECK c2 0.0 W | o
VIRING DIAGRAN R
ENTER OTEFL e TG

Copying screen data
Press the DISP COPY key.

This causes the screen currently displayed to be saved (printed).

IM CW240E 8-15
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8.5 Copying Screen Data (Hard copy)

A\ NOTE

* Please set up copying destination (HARD COPY) on Save 1/2 screen.

« When using printer (optional), RS-232 connection destination (CONNECT) need
to be set to Printer on Communication screen beforehand.

* The F3 key (PRINTER) function indication is not shown if the setting of the RS-
232 connection destination is not set to PRINTER.

« When HARD COPY is set to PC CARD or MEMORY, the CW240 automatically
assigns a file name.

Screen data file: 240MDXXX.BMP (XXX: 000 to 029), bitmap data

« Screen data cannot be copied during integration measurement (including be-

ing on standby). The DISP COPY key is disabled during this period.
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Chapter 9 Processing File(s)

Chapter 9 Processing File(s)

9.1
9.2
9.3
9.4
9.5
9.6
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Chapter 9 Processing File(s)

9.1 File Processing

A saved file can be processed as described in the table below:

File Processing Item

Description

FILE NAME CHANGE

Changes a saved file name.

(LOAD/SAVE/DEL./CHG.)

DELETE FILE Lets you select and delete a saved file.

FORMAT Formats the internal memory or a PC card.

DATA COPY Copies a file saved in the internal memory to a PC card.
SETTING FILE Lets you read, write, or delete a setting file or change its

file name.

BACKUP MEMORY COPY

Copies a file in the backup memory to a PC card.

BACKUP MEMORY DELETE

Deletes a file from the backup memory.

Note:
PROGRAM UPGRADE

This is a feature dedicated to maintenance, which the
customer must not use.

9-2
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9.1 File Processing

@ Displaying the File Screen

TOP_MENY it 4}
o

r ILE ZBM:/EG/Z
ﬁ DELETE F1
HEASURE FORMAT

a DATA COPY
SETTING FILE (LOAD/SAVE/DEL . /CHG. )

BACKUP MEMORY COPY

BACKUP MEMORY DELETE

PROGRAM LPGRADE

Select processin

A\ NOTE

« PROGRAM UPGRADE is a feature dedicated to maintenance, which the
customer must not operate.

« During integration measurement (including being on standby), the TOP MENU
key is invalid, (disabling the Top Menu screen from being displayed). That is,
file processing cannot be done.

SEE ALSO
For more information on saving data, see Chapter 8, Saving Measured Data.

IM CW240E 0-3
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9.2 Changing a File Name

In this section, change the name of a saved file.

TOP_MENU

7A)
—’
\V

MEASURE. SETUP

i

FORMAT
DATA COPY

BACKUP MEMORY COPY
BACKUP MEWORY DELETE
PROGRAM UPGRADE

SETTING F ILE (LOAD/SAVE/DEL. /CHG.)

Select processing.

Selecting the save destination
L), Using the relevant function key, select the media to which a file is

Selecting

0

saved.

FILE NAME CHANGE

200456 25
Tdizeil

o

Specify media to change file name.

([ venary Jee caro)

) ) s

&sToP

F1: Changes a file name in the internal memory.

F2: Changes a file name in a PC card.

A
D)
v

N

| MEMORY | PC CARD |

afile

A list of files that have been saved appears.

Using the cursor key, select the file whose name is changed (highlighted).

FILE NAME CHANGE 1/3

240AR001.
240MD0O00 .
Z40MH000 .
240MHM000 .
240AR000 .
240AM00Z.
24080002,
240AM0O01L.
2404H001 .

HRM
BHP
WFH
csv
HRM
csv
WFH
csv
WFH

2004,/06/29
2004,/06/29
2004/06/29
2004,/06/29
2004,/06/29
2004,/06/29
2004/06/29
2004,/06/29
2004/06/29

14:
14:
14:
14:
14:
14:
14:
14:
14:

Confirmation

ENTER

Press the ENTER key.
The screen switches to the file name entry screen.

IM CW240E



9.2 Changing a File Name

@ Entering a File Name
Enter a file name with a maximum of 8 characters (alphanumeric characters).

F.NAME CHG. R CA i
o

F . NAME [B40AM00Z ] File name display area

123456789
ABCDEFGHIJ
KLMNOPQRST
UVUKYZ | #32 Character selection area
& (y)-e"_"{
i

INPUT‘ BS ‘ ‘ <« ‘ -

GO @ E @

Entering a file name
Enter a new file name.

If you do not change a file name, press the ESC key. The screen returns to the top File
screen.

SEE ALSO
For the file name entry procedure, see 6.4.7, Setting Up a File Name.

Confirmation

Press the ENTER key.
NTER The screen returns to the top File screen.

IM CW240E 9-5
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9.3 Deleting a File

In this section, select and delete a saved file.

TOP_MENU ooz

MEASURE SETUP
FLE Gt |

.
.

(“GE CE | [ [

DATA COPY
SETTING F ILE (LOAD/SAVE/DEL. /CHG.)

458 ;

PELETE FILE 204953
g

Specify nedia to delete file name.

Selecting the media from which a file is deleted

e, Using the relevant function key, select the media from which a file is
deleted.

F1: Deletes a file from the internal memory.
F2: Deletes a file from the PC card.

| MEMORY | PC CARD | | | |

Selecting a file
@ A list of files that have been saved appears.

DELETE FILE 1/2 2onhee

240MD0O01
Z40AR001,
240MDO00
Z40MMO00

14:
2004/06/29 14:
2004/06/29 14:

240MW000, 2004/06/29 14:
240AR000 ., 2004/06/29 14:
24080002, 2004/06/29 14:
240AM0O0Z ., 2004/06/29 14:

240AM001.
- 24084001,

2004/06/29 14:
2004/06/29 14:

[SELECT JCANCEL
SELECT |CANCEL ||M_L ||M_L |

Description of the Function Keys:

F1: Selects a file to be deleted individually (symbol * appears).

F2: Cancels a file selected individually (symbol * disappears).

F3: Selects all saved files (symbol * appears on all files).

F4: Cancels all files that have been selected (all #+ symbols disappear).

9-6 IM CW240E



9.3 Deleting a File

@ Selecting/Canceling Procedure

DELETE FILE 2/2 4%
F T
2004706429 14:29

24040001,

Symbol x —{ * 24041000, 2004/06/29 14:28
Z40AMD00 . 2004/06/29 14:28

% 240MCO0G. 2004/06/29 14:17

Z40MCO05. 2004/06/29 14:14

% 240MC004. 2004/06/29 14:14

* 240MCO0O3. 2004/06/29 14:12

240MC002. 2004/06/29 14:12

SETECT  TGANCEL
seLect [oancel o [

To select a file individually:

Selecting a file
Using the cursor key, select the file to be deleted (highlighted).

Selection

L) Press the F1 key. (Symbol * appears.)

Multiple files can be deleted. Follow the same procedure for all of them.

Confirmation
Press the ENTER key.
ENTER Lo .
- A message asking if you want to delete a file appears.

End:
To delete a file To cancel deletion
Press the ENTER key. Press the ESC key.
This deletes the selected file, causing The screen returns to the top File screen
the screen to return to the top File screen. without deleting a file.

To cancel deletion:
« Individual cancellation — CANCEL

oy Using the cursor key, select the file for which you want to cancel
> deletion (highlighted).
v
Press the F2 key. (Symbol = disappears.)

e Canceling all - CANCEL ALL
Press the F4 key. (All + symbols disappear.)

IM CW240E 9-7
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9.3 Deleting a File

DELETE FILE 2/3 0%

001, 0 E)
24080001, WFM  2004/06/29

24080000, UFM  2004/06/29 14:28
240AM000, C5Y 2004/06/29 14:28
240MCO06.5ET  2004/06/29 14:17
240MC005.SET - 2004/06/29 14:14
240MC0O04 . SET  2004/06/29 14:14
240MC0O03.SET - 2004/06/29 14:12
240MCO02.5ET  2004/06/29 14:12
240MC0O01.SET  2004/06/29 14:11

% ow ok w % ow % ow w3

[SELECT [CANGEL
SELECT | CANCEL AL lALL

To select all files:

Selecting all

Press the F3 key. (symbol * is indicated on all files.)

Confirmation
Press the ENTER key.
- A message asking if you want to delete all files appears.

End:
To delete files To cancel deletion
Press the ENTER key. Press the ESC key.
This deletes all the files, causing the screen to | The screen returns to the top File screen
return to the top File screen. without deleting any files.

To cancel deletion:
« Individual cancellation — CANCEL

7oy Using the cursor key, select the file for which you want to cancel
< > deletion (highlighted).

v
Press the F2 key. (Symbol = disappears.)

* Canceling all - CANCEL ALL
Press the F4 key. (All = symbols disappear.)
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9.4 Formatting

In this section, format the internal memory or PC card.

TOP_MENY Gt

HEASURE

& ENTER
FILE NAME CHANGE

o )
Al
SETTING FILE(LDAD/SAVE/DEL. /CHG.)

SETUP

FiLe 11

Selecting the media to be formatted

FORMAT 2000585
o

Specify nedia to format.

U WENDRY [Fe caRD |

\
=) =) E2
START

L), Press the relevant function key to select the media to be formatted.
F1: Formats the internal memory.

F2: Formats the PC card.

| MEMORY | PC CARD

Displaying a message

Confirmation message for format appears.

End:

To perform formatting

To cancel formatting

Press the ENTER key.

Formatting starts.

When it is complete, the screen returns to the
top File screen.

Press the ESC key.
The screen returns to the top File screen
without formatting.

A NOTE

» To use a new PC card, you need to format it.
*« When a media is formatted, all files contained in it will be deleted.
Note that a deleted file cannot be recovered.

IM CW240E
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9.5 Data Copy

In this section, copy a file saved in the internal memory to a PC card.

TOP_MENY Gt
o

HEASURE

DATA COPY 142 20049625

.CsY
240MDO0Z.BMP  2004/06/29 14:42
240AR00Z. ARM  2004/06/38 14:42
240ARO0L.ARM  2004/06/29 14:42
24080001 WFM  2004/06/29 14:42
240AMO0L.C3Y  2004/06/28 14:42
240MDOOL,BMP  2004/06/29 14:42
240MDOOO.BMP  2004/06/29 14:42

- 240AR000. ARM  2004/06/29 14:42

SETUP

FLe Gt

FILE NAHE CHANGE seLeCT [eaneel BT [ERE
DELETE FiLE

LE (LOAD/SAVE/DEL . /CHG. )

Selecting a file

N A list of files that have been saved in the internal memory appears.

DATA COPY 1/2 it ]
S
* = 240MH000.WFM  2004/06/29 14:42
Symbol = —( * )240HM000.C8Y  2004/06/29 14:42
240MDO02.BMP  2004/06,/28 14:42
740AR002.ARM  2004/06,/28 14:42
240ARO01.ARM  2004/06,/28 14:42
24040001, WFM  2004/06,/28 14:42
240AHO01.CSY  2004/06/29 14:
240MDO0T. 2004/06/29 14:
240MDOO0 2004/06/29 14

*

5

5

*

SELECT [GANCEL
SELECT ‘CF\NCEL ‘F\LL ‘F\LL ‘

GO @2 E @

Description of the Function Keys:
. Selects a file to be copied individually (symbol * appears).
. Cancels a file selected individually (symbol + disappears).

: Selects all files together (symbol * appears).
: Cancels all files that have been selected (symbol * disappears).

9-10
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9.5 Data Copy

@ Selecting/Canceling Procedure

DATA COPY 1/2 B e L

NS
- 240MU000. UFM  2004/06,/29
240MMO00.CSY  2004//06,/29
240MDO02.BMP  2004,/06,/29
240AR00Z. ARM  2004,/06,/29
240AR00L. ARM  2004/06,/29
240AU001. UFM  2004,/06,/29
240AM001.CSY  2004/06,/29
240MDO01. 2004/06,29

B

*

B

B

[SELECT [CANCEL
SELECT ‘CP«NCEL ‘ALL ‘ALL ‘

GO @2 E @

To select a file individually:
Selecting a file

Selection

Press the F1 key. (Symbol * appears.)

Using the cursor key, select the file to be copied (highlighted).

Multiple files can be copied. Follow the same procedure for all of them.

Confirmation

Press the ENTER key.
e
- Confirmation message for copy appears.

End:
To copy afile To cancel a copy
Press the ENTER key. Press the ESC key.
This starts a copy. The screen returns to the top File screen
When it is complete, the screen returns to the | without making a copy.
top File screen.

IM CW240E
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9.5 Data Copy

To cancel a copy:
* Individual cancellation — CANCEL

7oy Using the cursor key, select the file for which you want to cancel a
D) copy (highlighted).
v
Press the F2 key. (Symbol = disappears.)

* Canceling all - CANCEL ALL

Press the F4 key. (All = symbols disappear.)

DATA COPY 1/2 “RR
T o

000, UFM
Z40MMO00, C5Y
240MD0OOZ  BMP
Z40AR00Z ., ARM
240AR001. ARM
24080001, UFM
240AM001. CSY
240MD0O01 . BMP
240MDOO0 BMP
240AR000 . ARM

2004/06/29 14:42
2004/06/29 14:42
2004/06/29 14:42
2004/06/29 14:42
2004/06/29 14:42
2004/06/29 14:42
2004/06/29 14:42
2004/06/29 14:42
2004/06/29 14:42

% o owow owow o = E3

seLecT [ oancer frt

i

To select all files:

Selecting all

Confirmation
ENTER

End:

Press the F3 key. (Symbol * is indicated on all files.)

Press the ENTER key.
Confirmation message for copy appears.

To copy files To cancel a copy

Press the ENTER key.

This starts a copy.

When it is complete, the screen returns to
the top File screen.

Press the ESC key.
The screen returns to the top File screen
without making a copy.

9-12
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9.5 Data Copy

To cancel a copy:

« Individual cancellation — CANCEL

A
D)
v

A

Using the cursor key, select the files for which you want to cancel a
copy (highlighted).

Press the F2 key. (Symbol = disappears.)

» Canceling all - CANCEL ALL

Press the F4 key. (All + symbols disappear.)

IM CW240E
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9.6 Setting Files (Load/Save/
Delete/Name Change)

9.6.1 Processing of Setting File(s)

A setting file can be processed as follows:

Function Keys | Processing Iltem Description
Reads a setting file in the setting file-dedicated memory*
LOAD or PC card.
(Setting is made using pre-saved set values.)
Writes set values to the setting file-dedicated memory*
SAVE or PC card.
(Save of a setting file)
DELETE Deletes a setting file saved in the setting file-dedicated
memory* or PC card.
Changes the file name of a setting file saved in the
4 NAME CHANGE . y .
setting file-dedicated memory* or PC card.
File name:

If you save a setting file, a file name is automatically assigned.
(File type: text)
Example: 240MCO01.SET
| S Extension of a setting file

To change a file name, use the F4 key (NAME CHANGE).

Setting file-dedicated memory*:

The CW240 has a memory that only saves setting files.

To distinguish this memory from the "“internal memory" [Indication: MEMORY]
that saves measured data, it is called a "setting file-dedicated memory
[Indication: INTERNAL MEMORY].”

(It can contain up to five setting files.)
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9.6 Setting Files (Load/Save/Delete/Name Change)

@ Displaying the Setting File screen

TOP_MENY 54981

MEASURE.

FILE PR
o

FILE NAME CHANGE
DELETE FILE
FORMAT

BAGKUP MERRT LOP Y
BACKUP MEMORY DELETE
PROGRAN UPGRADE

Select processing.

SETTING FILE

Select processing.

2004-m8.73
fa:85 58

Losp | save | peLeTe e

D
\VJ

IM CW240E
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9.6 Setting Files (Load/Save/Delete/Name Change)

9.6.2 Load

Load a setting file saved in the setting file-dedicated memory or PC card.
Data is set to pre-saved set values (setting conditions).

TOP_MENY 2R

HEASURE SETUP

FiLe 71

FILE NAME CHANGE
DELETE FILE
FORMAT

A NATA NPV

BACKUP MEMORY DELETE

)00 _®¢ -

SETTING FILE

200496723
erte )

Select processing.

A
l LOAD savE | DELETE [t

-:E-

PROGRAH UPGRICE V
Qe Press the F1 key.
The Load screen appears.

L0AD SETTING R er i)

Specify media to read file.

INTERNAL

IMEMORY |PC CARD| | |

IM CW240E
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9.6 Setting Files (Load/Save/Delete/Name Change)

Selecting the loading source

e, Press the relevant function key to select the media from which a

setting file is loaded.

F1: loads a setting file from the setting file-dedicated memory.

F2: loads a setting file from the PC card.

INTERNAL
| EMORY | PC CARD | |

A list of setting files that have been saved appears.

LOAD SETTING 1/1 200470832

14:12
240MCO01.5ET  2004/06/29 14:11
240MCO00.5ET  2004/06/29 14:11

Selecting a file
[AY

Using the cursor key, select a setting file to be loaded (highlighted)

End:
To load a setting file To cancel load
Press the ENTER key. Press the ESC key.
This loads a setting file The screen returns to the top File screen
(settings are changed). without making a load.
When a load is complete, the screen
returns to the top File screen.

IM CW240E
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9.6 Setting Files (Load/Save/Delete/Name Change)

9.6.3 Save

Write the currently set conditions (set values) into the setting file-dedicated
memory or PC card.
(Save of a setting file)

TOP_MENY )3

SETTING FILE e 7

i B
. Select processing.
WEASURE  SETUP
(JENTER
FILE R
FILE NAME CHANGE - Loar( | save \DELETE NAME
| CHANGE
DELETE FILE
FORMAT
—C o o ‘ i ENTER
SRR RGN oY » START @
asTOP
BACKUP MEMORY DELETE D D

PROGRAH UPGRADE
‘JENTER Select processing.

Save
Press the F2 key.
The Save screen appears.
SAVE SETTING e 44
T

Specify media to write file

[EWL ‘PC C.ARD‘ ‘ ‘
DEN] =

Selecting the save destination

L), Press the relevant function key to select the media to which a setting
file is written. (Media in which a setting file is saved)

F1: saves a setting file to the setting file-dedicated memory.
F2: saves a setting file to the PC card.

INTERNAL
| ey | PC CARD | | |

End:

When a write is complete (a setting file has been saved), the screen returns to the top File
screen.

9-18
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9.6 Setting Files (Load/Save/Delete/Name Change)

9.6.4 Delete

Select a setting file saved in the setting file-dedicated memory or PC card for
deletion.

TOP_MENY Gt

HEASURE SETUP

SETTING FILE fer o
o

Select pracessing.

FiLe 71

FILE NAME CHANGE coao [ save (oecere T

=)

FoRiAT
JAY NATA FNPY
— (ERISEIETE i) ™ N
SACRIF ERDRY COrY START 9 @ Q:C) dENTER 47
asTop

‘

PROGRAN UPGRADE
HEnTER Solect processing

Deletion

Press the F3 key.
The Delete screen appears.
DEL. SETTING 25?3;%3:/%?

o

Specify media to delete file name.

IEWL ‘PC CARD‘ ‘ ‘

Selecting the media from which a file is deleted

FL), Press the relevant function key to select the media from which a
setting file is deleted.

F1: Deletes a setting file from the setting file-dedicated memory.
F2: Deletes a setting file from the PC card.

INTERNAL
| ITERNAL | pccarop | | |

A list of setting files that have been saved appears.
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9.6 Setting Files (Load/Save/Delete/Name Change)

@ Selecting/Canceling Procedure

DEL. SETTING 1/1 200as 2
o

£ 240MCO06,SET  2004/06/28 14:17
240MC0O05.SET  2004/06/29 14:14

£ 240MC004,SET  2004/06/28 14:14
240MCO03.SET  2004/06/29 14:12

£ 240MCO02,SET  2004/06/28 14:12
240MC001. SET  2004/06,/29 14:11

[SELECT JCANCEL
SELECT |CANCEL ||M_L ||M_L |

To select a file individually:

Selecting a file
Using the cursor key, select a setting file that is deleted (highlighted).

Selection

Press the F1 key. (Symbol * appears.)

Multiple setting files can be deleted. Take the same procedure for each file.

Confirmation

Press the ENTER key.
g
- Confirmation message for delete appears.

End:
To delete a file To cancel deletion
Press the ENTER key. Press the ESC key.
This deletes the selected file, causing The screen returns to the top File screen
the screen to return to the top File screen. without deleting a file.

To cancel deletion:
« Individual cancellation — CANCEL

7oy Using the cursor key, select the file for which you want to cancel
> deletion (highlighted).
v
Press the F2 key. (Symbol * disappears.)

e Canceling all - CANCEL ALL
Press the F4 key. (All * symbols disappear.)
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9.6 Setting Files (Load/Save/Delete/Name Change)

DEL. SETTING 1/1 i
G =

¥ ZA0MCODG.SET  2004/06/29 14:17
240MCO05.SET 2004706729 14:14

¥ ZA0MCODM.SET  2004/06/29 14:14
240MCO03.SET 2004706729 14:13

¥ ZA0MCODZ.SET  2004/06/29 14:

T

SELECT  JCATEEL
seLeot [oancel [FEH o [

To select all files:

Selecting all

Press the F3 key. (symbol = is indicated on all files.)

Confirmation
Press the ENTER key.
e
- Confirmation message for delete appears.

End:
To delete files To cancel deletion
Press the ENTER key. Press the ESC key.
This deletes all selected files, causing The screen returns to the top File screen
the screen to return to the top File screen. without deleting a file.

To cancel deletion:
¢ Individual cancellation — CANCEL

oy Using the cursor key, select the file for which you want to cancel
> deletion (highlighted).
v
Press the F2 key. (Symbol * disappears.)

e Canceling all - CANCEL ALL
Press the F4 key. (All = symbols disappear.)
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9.6 Setting Files (Load/Save/Delete/Name Change)

9.6.5 File Name Change

In this subsection, change the file name of a setting file saved in the setting file-

dedicated memory or PC card.

TOP_MENU e

o
| E —“
MEASURE. SETUP FILE

FILE PR
£

FILE NAME CHANGE
DELETE FILE
FORMAT

JAY NATA NPV
— (EEETEEE
\V; BAGKUP FERURY »

BACKUP MEWORY DELETE

Changing a file name

Press the F4 key.
The Name Change screen appears.
CHG. SET.F . NAME

SETTING FILE

20049523

Select processing.

Loap | save [oecere| [

26084 06729
1415819

Eg

Specify media to change file name.

[EWL ‘PC C.ARD‘ ‘ ‘

D 2B )E 3 &=

Selecting the media in which a file name is changed

L), Press the relevant function key to select the media in which the file

name of a setting file is changed.

F1: changes the file name in the setting file-dedicated memory.

F2: changes the file name in the PC card

A list of setting files that have been saved appears.
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9.6 Setting Files (Load/Save/Delete/Name Change)

Selecting a setting file

7AN Using the cursor key, select the file whose name is changed
(highlighted).

CHG.SET.F.NAME 1/1 B AL

24 14: 1)
240MCO02.SET  2004,/06/29 14:12
240MCO0L.SET  2004/06/29 14:11
240MCO00.SET  2004/06/29 14:11

@ Entering a File Name
Enter a file name with a maximum of 8 characters (alphanumeric characters).

CHG.SET.F . NAME 209,967
o

F . NAME [B40MC005] File name display area

123456789
BBCDEFGHIJ
KLMNOPRRST
UWURYZ | 432 Character selection area
& (-am
s

INPUT‘ 85 ‘ ‘ - ‘ i

DO =2 E @

Entering a file name
Enter a new file name.

If you do not change the setting, press the ESC key. The screen returns to the top File
screen.

SEE ALSO
For the file name entry procedure, see 6.4.7, Setting Up a File Name.

Confirmation

Press the ENTER key.
The screen returns to the top File screen.
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9.7 Backup Memory Copy

If data cannot be written to the PC card for any reason, it will be saved in the
backup memory.

When the backup memory contains data, the relevant &g] mark is displayed on
the screen.

A file in the backup memory can be copied to the PC card.

TOP_MENY )3

. be copied to PC card.

HERSURE Proceed?

@
ENTER key:Yes  ESC key:No

BACKUP MEMORY COPY e
D

Saved data in backup memory will

FILE vt
=

FILE NAME CHANGE ‘ | ‘ ‘

DELETE FILE

FORMAT

oATA GoPY
47D ) e Inei_jcia
—> (3 : »

BHUKLP MERURY UELETE

PROGRAH UPGRADE
‘JENTER Select processing.

Copy

Confirmation message for copy appears.

D>

End:
To copy afile To cancel a copy
Press the ENTER key. Press the ESC key.
A file is copied to the PC card, letting The screen returns to the top File screen
the screen return to the top File screen. without making copy.
SEE ALSO

For more information on the backup memory, see Section 8.4, Backup Memory.

9-24 IM CW240E



9.8 Backup Memory Delete

In this section, a file is deleted from the backup memory.

TOP_MENY Gt

HEASURE

SETUP

FiLe s

E]
FILE NAME CHANGE
DELETE FILE

@ FORMAT
SETTIN | (LELoAD/SAvE /DEL. /CHG.)
croy »
E TeLeT
E 5

Deletion

Confirmation message for delete appears.

End:

BACKUP MEMORY DELETE e
] o

Saved data in backup memary will
be deleted.
Proceed?

ENTER key:Yes  ESC key:No

To delete afile

To cancel deletion

Press the ENTER key.
A file is deleted from the backup memory,
letting the screen return to the top File screen.

Press the ESC key.
The screen returns to the top File screen
without making a deletion.

M NOTE

Be aware that a deleted file cannot be recovered.

TIP

Note that starting a new integration measurement causes data in the backup memory

to be deleted.

SEE ALSO

For more information on the backup memory, see Section 8.4, Backup Memory.

IM CW240E
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Chapter 10 Using the Communication Function (RS-232)
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Chapter 10 Using the Communication Function (RS-232)

10.1 Description of the
Communication Function

The CW240 allows you to connect a personal computer (PC) or printer
(optional) using the RS-232 interface.

Personal computer:
Connecting a PC to the CW240 allows measured data to be transferred to the
PC. CW240 setup can also be made from the PC.

Printer:
Connecting the printer to the instrument allows measured data or settings in the
CW?240 main unit to be printed out.

@® Communication Function Manual
The details of the communication function are described in the Communication
Function Manual (IM CW240C-E) contained in the supplied CD-ROM.

Contents of the Communication Function Manual
RS-232 interface functions and specifications
Connection using the RS-232 interface
Combination of handshaking methods
Combination of data formats
Commands
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10.1 Description of the Communication Function

@® CW240 Setup
To use the RS-232 function, you need to set up the CW240.
Setting is made in the Communication panel in the Setup screen.

TOP_MENY PR
o

ﬁ SAVE mﬂmﬂm‘mﬂl WOLT. [«T»

HEASURE. FILE RS-232 CONMECT : PC

BAUD RATE : 9600
DATA LENGTH B

— PARITY i NONE
STOP BIT :oL

FLOW CONTROL + OFF/OFF

SETUP hia it
(=Y

semwp s
=53
) [ [ [ [
v
» START 9 @ <]A[>
e 7

Displaying the Communication screen

Using the right and left direction cursor key, select the
Communication tab (highlighted).

€

Item Setting Default

RS-232 CONNECT | <1> PRINTER <2>PC PC
38400 bps 4800 bps

BAUD RATE 19200 2400 9600 bps
9600 1200

DATA LENGTH <1>7 <2>8 8

PARITY <1> EVEN <2>0DD <3> NONE NONE NONE

STOP BIT <1>1 <2>2 1

FLOW CONTROL <1> OFF/OFF <2> XON/XON OFFIOFF
<3> XON/RS <4> CS/RS OFF/OFF

SEE ALSO
For more information on the setting procedure, see the following:

Chapter 6, Configuring Settings
Section 6.6, Communication Settings
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10.2 Using a Personal Computer

10.2.1 Connecting a PC

Connecting a PC to the CW240 allows measured data to be output to the PC.
CW?240 setup can also be achieved from the PC.

® Connecting a PC
<1> Turn OFF the Power switches of the PC and CW240.
<2> Connect the PC to the CW240.

(Make connections referring to the following figure.)

Use a cross cable for connection between the PC and CW240.

A

G

D-sub, 9-pin cross cable
(Female/Female)

10-4
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10.2 Using a Personal Computer

A NOTE

* When RS-232 CONNECT is set to PC, the EI mark is indicated on the screen.
This mark flashes during communication with a PC.

* The set values of the communication conditions must match the settings of
the PC connected.

For more information on setting communication conditions, see Section 6.6,
Communication Settings.
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10.3 Using a Printer

10.3.1 Connecting a Printer

Connecting the printer (optional) to the CW240 allows measured data or set
values saved in the CW240 main unit to be printed out.

@ Printer Specifications
Model: 97010
Seiko Instrument, model DPU-414 printer

Specifications:
Printing method Thermo-sensitive serial dot type
Number of displayable digits 80
Character configuration 9 X 7 dot matrix
Printing speed 52.5 mm/sec
Paper width 112 mm
Connection:

Use the RS-232 port.
Cable D-sub 9-pin to D-sub 9-pin straight cable
(male) (female)
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10.3 Using a Printer

® Connecting the Printer

Use the straight cable (noted above) for connection between the printer and

CW240 main unit.

<1> Turn OFF the printer's Power switch (the Power lamp goes off).

<2> Connect the printer and CW240 main unit (make connections referring to
the figure below).

Power switch On-line switch

D-sub 9-pin straight cable (optional)
Cable:
Sanwa Supply
Mouse extension cable KB-M98K
D-sub 9-pin, straight, male/female, 1.8 m

IM CW240E 10-7
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10.3 Using a Printer

10.3.2 Setting up the Printer

The printer is set up using three DIP switches (ON/OFF).

Follow the procedure below to output (print out) setting information.
<1> With the printer's On-line Switch held down, turn ON the printer's Power

switch. This causes the printer settings to be output.
<2> Check that the settings are specified as shown below.

Initial Printer Settings (DIP Switch Settings)

DIP- SW setting mode:

DIP switch 1
Setting Setting Item ON OFF
1 (OFF) Input method setting Parallel Serial
2 (ON) Printing speed High speed Low speed
3 (ON) Auto loading Enable Disable
4 (OFF) CR function New line Carriage return
5 (ON) Setting command Valid Invalid
6 (OFF)
7 (ON) } Printing density select: 100%
8 (ON)
DIP switch 2
Setting Setting Item ON OFF
1 (OFF) Printing mode 40 digits 80 digits
2 (ON) User-defined character backup Enable Disable
3 (ON) Character type General Special
4 (ON) Zero font 0 [4]
5 (ON)
6 (ON) International
7 (ON) character select: Japanese
8 (ON)
IM CW240E
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10.3 Using a Printer

TIP

DIP switch 3
Setting Setting Item ON OFF
1 (ON) Data bit length 8 bits 7 bits
2 (ON) Provision of parity Not provided Provided
3 (ON) Parity setting Odd Even
4 (OFF) Control flow H/W Busy XON/XOFF
5 (OFF)
6 (ON)
Baud rate select: 9600 bps
7 (ON)
8 (ON)

<3> Turn OFF the printer's Power switch.

For the procedure regarding changing printer settings, see the operation manual
supplied with the printer.

IM CW240E
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10.3 Using a Printer

10.3.3 Manual Printout (Instantaneous Values)

In this subsection, press the SAVE key to print measured data (instantaneous
values) on the printer.

Note that for this, settings for printing on the printer (COMMUNICATION, SAVE)
need to be made.

@ Setting

TOP_MENU

SETUP i 1 TEE T
LT

g SAVE COMMUNICATION [voLT. [«»]

MEASURE. RS-737 CONNECT = F‘TEF‘

BAUD RATE H
a } DATA LENGTH :
— PARITY : NONE
\V/ STOP BIT : 1

FLOW CONTROL = OFF/OFF

= e P [FRINTER] [ I
& =
v SYSTEM RESET

HEnTer Solect processing.

Setting on the Communication screen

7a Using the right and left direction cursor key, select the
Communication tab (highlighted).
* RS-232 CONNECT is set to PRINTER.

« Configure settings required for communication with the printer.

10-10 IM CW240E



10.3 Using a Printer

Setting on the Save 1/2 screen
7AN Using the right and left direction cursor key, select the Save tab

(highlighted).

Configure settings required for data save.

SETUP

206040629
15103164

Page 1/2

GENERAL
MEASURE START : MANUAL
MEASURE STOP = MANUAL
INTERVAL TIME : 30min
DATA SAVE : PC CARD
HARD COPY : PC CARD
FILE MAME

Setting on the Save 2/2 screen

7AN Using the up and down direction cursor key, select the Save 2/2

(highlighted).

Set up the items to be saved.

Save 2/2 screen

Harm. Meas. Detail screen

SETUP G SETUP RyesE
Farey Page 2/2 Fasy
GEMERAL SAVE CUI’II’IUE HARMONIC DUTPUT ITEMS
LOADL 1
0 LOADZ | OFF] 2
E.ENEGRY/DEM. : [l
/ LOADZ | OFF 113
WAVEFORM DATA :  ON LOAD4 | OFF] i
TET TN DUTPUT ORDER :ALL ORD.
NORMAL MEAS. : ON BVE : TON ¢ O0lf 02 03 04+ 05 OB} 07 08 08 1
T Max. 10N w11« 10 13 14 15} 1@ 17 Lgx 10 2
HARM. HMEAS. . DETA MIN. TON 2 220x 33x Zdlx 35« 26x 27x I8x 300k 3
- - « 31+ 32)x 33 34+ 30)x 3A(x 37¢ 3ax 30k 4
v SAVE-TIME 226DAYS 16:30:00 + 41+ 47« 43 ddx 45 4Bl 47x 48 46k 5
on | orF oK 0FF ‘ ‘

IM CW240E
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10.3 Using a Printer

® Measurement/Measured Data Printout

To the Measure screen

The Measure screen is displayed.

The following paragraph describes the measured data-printing procedure
taking the List measurement screen as an example.

(Printout of measured data does not mean printing of the data displayed on
the screen, but that items set up on the Save screen are printed out.)

TOP_MENY

ka5

FILE

=]

VOLT.QUALITY
VIRING CHECK
VIRING DIAGRAM

LOADL_INST. 2904783
o

VIRING
o)

e

LIST LOADL INST. 209423
D [WIRING

Ul 148.9 ¥ 11 20.00 A | araer

Uz 150.0 Y 12 20.08 A [LOAD

Uz 148.8 VI3 20.01 A 1

Usve 143.9 ¥ lave 20.03 A |l 150V
A 20
¥ 1.00

P 5.203 ki PA 0.0

Q  0.000 kvar £  60.00 Hz

S 5.205 kA DG 0.0 W FLL

PF 1.000 DCZ 0.0 my | oW

[DTSPLAY
[CHANGE

TTEN FETTTNG
JcHaNGE___[cHECK

[ wowo

Printing out data

Press the SAVE key.

Instantaneous values will be printed out on the printer each time the SAVE
key is pressed. Mark a flashes during printing on the printer.

(Measured data is also saved in the data save destination.)

10-12
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10.3 Using a Printer

A NOTE

* If RS-232 CONNECT has been set to PRINTER, the ﬂ mark is indicated on the
screen.

* During integration measurement (including being on standby), manual
printing on the printer cannot be made.

SEE ALSO
For the setting procedure, see Chapter 6, Configuring Settings.

For more information on data save, see Chapter 8, Saving Measured Data, and 8.2.2,
Manual Save.
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10.3 Using a Printer

10.3.4 Automatic Printout (Integration Measurement)

Measured data obtained from the start to end of integration (during integration
measurement) can be printed out automatically.

For this, settings for printout on the printer (COMMUNICATION, SAVE) need to
be made.

Printing (output) is determined by interval time.

@ Setting
TOP_MENU T3
=
SETUP R CA eI
fatey
ﬁ SAVE COMMUNTCATION |[VOLT. [<7]
NEASURE RS-232 CONNECT - (ETNNED
BAUD RATE 9600
a DATA LENGTH : 8
—_— PARITY + NONE
\V, STOP BIT 21
FLOW CONTROL :+ DFFOFF
senp e
[=53
P [FRINTER] [ I
—( 0
Y,

Setting on the Communication screen

Using the right and left direction cursor key, select the
Communication tab (highlighted).
Y *RS-232 CONNECT is set to PRINTER.

« Configure settings required for communication with the printer.
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10.3 Using a Printer

Setting on the Save 1/2 screen
7AN Using the right and left direction cursor key, select the Save tab

(highlighted).

Configure settings required for integration measurement and data save.

SETUP

206040629
15103164

GENERAL

MEASLRE STOP

DATA SAVE
HARD COPY
FILE MAME

MEASURE START :

INTERWAL TIME :
: PC CARD
: PC CARD

MANUAL

+ MANUAL

30min

Page 1/2

Setting on the Save 2/2 screen

~ Using the up and down direction cursor key, select the Save 2/2
< D (highlighted).
v Set up the items to be saved.
Save 2/2 screen Harm. Meas. Detail screen
SETUP it 1401 SETUR HESER
Py Page 2/2 Ftsy
GENERAL SAVE Cgﬁﬁum HARMONIC OUTPUT ITEMS
= LoADL TE i N
m LOADZ | OFF]
. P 0|
E.ENEGRY/DEM N SRR
WAVEFORM DATA @ ON LOAD4 | OFF] i
THET. 0N OUTPUT ORDER :ALL ORD.
MORMAL MEAS. : ON AWE : TON 01 0« 03 04 O« Of 07 08 05 L
] MEX.  tON # 11« 120 13 14« 15 16 17)x L18x 18[s 2
HARM. MEAS. DETH HIN. 0N  Z1x 2% 23k 24 PO ZhAlx 27¢ 28 29 3
= = # 31+ 32« 33+ 34+ 35 36 37+ 38+ 30 4
v SAVE-TIME 22604Y5 16:30:00 v dllc 47« 43 44 450 4B 470x 48 40k 5
oN | OFF oW 0FF

IM CW240E
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10.3 Using a Printer

® Measurement/Measured Data Printout
To the Measure screen
The Measure screen is displayed.
The following paragraph describes the measured data-printing procedure
taking the Integrate screen as an example.
(Printout of measured data does not mean printing of the data displayed on
the screen, but that items set up on the Save screen are printed out.)

T0P HENU R
5
INTEGRATE L0ADL 200405613
G [uiRiNG
3PM2T
LoaD
Wht 0. 00kWh ;
SETUP FILE Wh- 0.00 ki [ 150Y
: x o 1.00
Varh -LAG- 0.00 kvarh [, 230
varh -LEAD- 0.00 kvarh
JENTER START TIME MANUAL e
STOP  TIME MANUAL T
LoA01 INST, SRAEG ELAPSED TIME 0000:00: 00 ||NTER-
=] o yIrING
e R b | [ e [ woe
iz 2008 # oA
), 20 f isov
IS Jve 20%04 & 8 150Y
Z00H b 208 ~

HARMONIC sha 00 e |X 1O

VAVEF RN b edine | START
VOLT.QUALITY bt 6.0 ay o
VIRING CHECK  pez 0.0 ay [UT 642 &STOf
VIRING DIAGRAN

enTeR sy
5 oo

Printing out data
Press the START&STOP key.

This starts integration according to the setting of the integration start
method.

(There are cases where integration enters a standby state until it is
started.) Measured data is printed out on the printer at every interval time
(until integration ends).

Symbol ﬂ flashes on the printer during printing.
(Measured data is also saved in the data save destination.)
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10.3 Using a Printer

A NOTE

* If RS-232 CONNECT is set to PRINTER, the ﬂ mark is indicated on the screen.

« If the interval time is set to 30 seconds or less, measured data cannot be printed
out automatically on the printer.

* To print measured data automatically, set the interval time to more than
1 minute.

« If several items are set for printout, printing may not end within the interval
time. In that case, no printing is made in the next interval time.

SEE ALSO
For the setting procedure, see Chapter 6, Configuring Settings.

For more information on data save, see Chapter 8, Saving Measured Data, and 8.2.3,
Automatic Save.
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10.3 Using a Printer

10.3.5 Screen Data Copy

In this subsection, press the DISP COPY key to print display screen data on the
printer. (Hard copy)
For this, settings for printing on the printer (COMMUNICATION, SAVE) need to

be made.
@ Setting
TOP_MENU SRR
£
SETUP i 1 TEE T
Py
COMMUNTCATION [[VOLT. [«]»]
RS-232 CONNECT H
BAUD RATE 1 9600
a } DATA LENGTH i 8
—_— PARITY : NONE
Y STOP BIT sl
FLOY CONTROL : OFF/OFF
SETUP PR
=
P [FRINTER] [ I
asrop < D
g

Setting on the Communication screen

~ Using the right and left direction cursor key, select the
Communication tab (highlighted).
* RS-232 CONNECT is set to PRINTER.
« Configure settings required for communication with the printer.

Setting on the Save 1/2 screen

Using the right and left direction cursor key, select the Save tab
(highlighted).
Set HARD COPY to PRINTER.

200406273
SETUP 151031 44

Page 1/2
GENERAL

MEASURE START : MANUAL

MEASURE STOP  : MANUAL

INTERWAL TIME : 30min

NATA SalF : ProrAaRn
HARD GOPY : PG CARD )—  — Set HARD COPY
FILE NAME H to PRINTER

10-18 IM CW240E



10.3 Using a Printer

® Measurement/Display Screen Printout
To the Measure screen
The Measure screen is displayed.

The following paragraph describes the screen data-printing procedure
taking the Power screen as an example.

TOP_MENU G 4174
=
POUER LOADL INST. 29936050

il IR ING
2.599 kW Q1 1.494 kvar|  3P3RI

LOAD

o

2.606 kUl @3 -1.489 kvar|
§.205 kW @ 0.000 kvar‘”x 150

1.00
51 2,998 kVA PFL 0.867 s 2o
x 100

SETUP FILE

oo
&

S5 3.002 VA PF3 -0.868
S B8R PE 1000 L
a1 29.3 Pa 0.0 (o
Loty ST, K% 3 -28.7 ° T
2o iR BTSFLAY T T
B e @NGE JCHinige [oHECK HOLD
i |
b ssov
M

N N
VAVEFORH 1 START (dz

VOLT.QUALITY  pe1 0.0 v PLL asTop f—_\\ D
VIRING CHECK  pca o0 av |1 602

P e o

It is recommended that when printing display screen data, press the F5 key to
hold the readings and then press the DISP COPY key to save them.

Copying screen data
Press the DISP COPY key.

This causes currently displayed screen data to be printed out on the
printer.

The a mark flashes on the printer during printing.

M NOTE

+ If RS-232 CONNECT is set to PRINTER, the L mark is indicated on the screen.

» During integration measurement (including being on standby), screen data
cannot be printed out on the printer.

SEE ALSO
For the setting procedure, see Chapter 6, Configuring Settings.

For more information on data save, see Chapter 8, Saving Measured Data, and
Section 8.5, Copying Screen Data (Hard copy).
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Chapter 11 PC Card

11.1 PC Card Specifications

With the CW240, measurement data and setting values can be saved in a PC
card. Also, stored setting values can be read out and used for settings.

The PC card interface used in this device conforms to the following PC card
standards.

* PCMCIA

« Japan Electronic Industry Development Association (JEIDA)

Slot: TYPE Il x 1 set
Card Type: Flash ATA
Format: MS-DOS format

@ PC cards for which operation has been confirmed
Compact Flash (using a PC card adapter)

Company Name Model Capacity

97031 32 MB
97032

Yokogawa M&C Corporation 64 MB
97033 128 MB

SanDisk Corporation-made
97034 256 MB
97035 512 MB

A\ NOTE

* Be sure to format the PC card before use. (File processing)

* Some types of PC card cannot be used. Use the cards for which operation has
been confirmed, listed above.

« See the operation manual accompanying the card for details regarding its han-
dling.
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11.2 Inserting and Removing the
PC Card

PC Card Removal Button

@ Insertion Method
With the front surface of the card facing up (the direction the arrow is pointing),
insert the PC card securely into the PC card slot on the side of the CW240.

® Removal Method

Press the removal button next to the card, and remove the card.
The removal button has two states, either protruding or pressed in.
(The figure above shows the button pressed in.)

When the button is protruding: The card can be removed after the button
has been pressed. Pull the card out to
remove it.

When the button is pressed in: If the button is pressed, it will protrude.
Press the button again. The card can then
be removed. Pull the card out to remove it.

T
(@]
O
@
=
Q

M\ NOTE

» Confirm the following before removing the card.
Continuous measurement is not being performed.
The card is not being accessed. ( [FZ] will be flashes during access.)
(Stored files or the main unit may be damaged if the card is removed during
access.)

* Remove the PC card from the main unit when shipping this device.
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11.3 Formatting the PC Card

New PC cards are formatted using file processing.

TP HENy (cH A
=
FORMAT 4z
@ i
ﬁ Specity nedia to fornat.
MEASURE SETUP
FILE e 7
=
FILE NAME CHANGE “ WEMORY [PC GhRD I I
70y DELETE FILE
K D) —>
AR 1 =)
SETTING F ILE (LOAD/SAVE/DEL . /CHG.) A
BACKUP MEWORY COPY » START @ @ ENTER K D
asTop
o PECETE
PROGRAH UPGRADE \V/

Selecting the object to format.
Press the F2 key.
(The PC card will be formatted.)

| MEMORY | PC CARD | | | |

Message Display
Confirmation message for format is appears.

<End>
To format To cancel formatting
Press the ENTER key. Press the ESC key.
Formatting begins. Formatting is not performed, and the
When formatting has been completed, the display returns to the top screen of file
display returns to the top screen of file processing.
processing.
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11.4 Saving in the PC Card

@ Saving measurement data

Measurement data can be stored in either the PC card or internal memory.

When saving in the PC card, select the PC card as the data storage destination.

TOP_HENU

SETUP

=

==

MEASURE

SYSTEM RESET

Select processing.|

SETUP

286496729
11:43:57

[N

GENERAL SAVE COMMUN «]»

Page 1/2

MEASIURE START :
= MANUAL

MEASURE STOP

DATA SAVE

FILE NAME

HANUAL

o caRD [ MENORY |

Measurement data (files) saved in the internal memory can be copied to the PC
card. (FILE: DATA COPY)

SEE ALSO

For more information on saving measurement data, see Chapter 8, Saving Measure-

ment Data.

For more information on file processing, see Chapter 9, Processing File(s).

IM CW240E
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11.4 Saving in the PC Card

@ File Processing

LOAD (Reading) : Sets CW 240 with saved setting conditions.
SAVE (Writing) : Saves setting conditions (setting values). (Setting file
creation) It is also possible to delete setting files and

change file names.

TOP_HEMU s

v —
% 7=

MEASURE SETUP

LOAD(Reading)

SETTING FILE 209470829

Select processing.

‘ LOAD | SAVE ‘DELETE ‘ngGE ‘

SAVE(Writing)

SETTING FILE At

Select processing.

AHE

W
LOAD SAVE DELETE lCHANGE |

20048673
FILE 15:14:1%

FILE NAME CHANGE
DELETE FILE
FORMAT

naTa FNoY

BRLRUE MCAURT Lur T
BACKUP MEMORY DELETE
PROGRAM UPGRADE

Select processing.

LOAD SETTING et AL
kg

Specify media to read file.

I@“L ‘PC CARD ‘ ‘

SAVE SETTING et
kg

Specify media to urite file.

IE\W ‘PC CARD ‘ ‘

11-6
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11.4 Saving in the PC Card

Select the setting file-dedicated memory (internal memory) or PC card for

setting file processing.

SEE ALSO
For more information on file processing, see Section 9.6, Setting Files (Load/Save/

Delete/Name Change) in Chapter 9, Processing File(s).

T
(@]
O
@
=
Q
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Chapter 12 Using External Control Input/Output

12.1 External Control Input/Output

The start and end of integration measurement can be controlled externally.
Also, the start and end of integration measurement can be synchronized when
using multiple units of this device.

@ Input/Output Signal Example
MIN.  SEC.

(Open)

__________________________ ov [ Tlintegrating

Start Stop Start Stop (Short)

<Input>

The control input signal is 0 V/5 V (Low/High), or terminal Short/Open.
Integration measurement is performed when the external control input is Low or
Short, and is stopped when the input is High or Open.

Low: 0.0t0 0.8 V

Input Level
putLev High: 2.0 t0 5.0 V

Allowable Voltage |-0.5t0 5.5V

Minimum Time Seconds

<Output>

The control output signal is 0V/5V (Low/High).

It is Low when integration measurement is being performed, and High when not
being performed.

A NOTE

¢ The mark is displayed when integration is being performed through the
external control signal.

« Start/end of integration through the external control signal takes priority over
manual or time-and-date settings.

« The external control signal is valid even during integration standby or when
the setup screen is displayed. However, it is invalid while integration mea-
surement is being performed.
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12.2 Connecting External Control
Terminals

® Terminal Diagram

Input terminals - I Output terminals

® Connection Method

<1>

Insert the signal line while pressing the

rectangular portion at the bottom of the Signal line
terminal with a flathead screwdriver, etc.

<2>

The signal line is secured when the
screwdriver is removed.

M NOTE

OO0

L JLJ[ T

L
START/STOP

O
O

-
=

==

i
=

Flathead screwdriver, etc.

* The input circuit may be damaged if voltage exceeding the allowable input
voltage range (---S0.5 to 5.5V) of the signal input terminal is input.
» Be careful not to mistake the input terminal and the output terminal when mak-
ing connections.

® Usable Signal Lines
Suitable wiring : Solid wire $1.0 (AWG18); Stranded wire 0.75 mm?

Usable wiring

: Solid wire ¢0.4 to 1.0 (AWG26 18)

Stranded wire 0.3 to 0.75 mm? (AWG22 20)
Strand diameter ¢0.18 or higher
Standard stripped wire length 10 mm

IM CW240E
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12.3 Using Multiple CW240 Units in

Synchronization
® When synchronizing through an external signal
rIN- ~OUT- rIN- ~OUT- rIN- ~OUT-
2]0] )@, PIPIO|O PIPOIO
[T T TC] [T T] [T TC]
LIH L H LIH L H LH L H
S{ART/STOP) (START/STOP) (START/STOP)

o o
External Signal

® When synchronizing device 2 and device 3 with the external control
output signal of device 1

Device 1 Device 2 Device 3
r IN = I'OUT'| r IN = I'OUT'| r IN b | I'OUT'|
,OO,(D,@ P00 19ln)e]e
EREERIVARYEY (/T TLT] [T T T
CHIL|H LIH LH LHLH
START/STOP) (S|ART/STOP) (S|ART/STOP)
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Chapter 13 Using Analog Input/Output (Optional)

13.1 Analog Output (DA Output)

@ Output (4CH)
The CW240 can convert measurement values to direct current voltage signals
and output them.

13.1.1 Analog Output Specifications
Output Voltage : =1VFS of the rated value of each range

QOutput Current : =1 mA maximum
Output Quantity: 4CH

Output Data  : Selected from measurement items
Accuracy : =(measurement accuracy + 0.5% F.S.)
Response : 3 times or less the input signal frequency

(excluding harmonic measurement)
16 times or less the input signal frequency
(harmonic measurement)

Update Cycle : 1 cycle of the input signal frequency
(excluding harmonic measurement)
16 cycles of the input signal frequency
(harmonic measurement)

® Response

<Other than harmonic measurement>

DA output is output after the input signal waveform.

The delay (response) is 3 times or less a single cycle of the input signal
frequency (3 cycles or less).

<Harmonic measurement>
DA output is output after the input signal waveform.
The delay (response) is 16 cycles or less of the input signal frequency.
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13.1 Analog Output (DA Output)

13.1.2 Analog Output Setting Items

Items that can be set as output are given in the following table.

Item

Element

Order

Magnification

Output Rate

NORMAL

Voltage (U1, U2, U3, Uave)
Current (11, 12, 13, 14, lave)
Power (P)

Reactive power (Q)
Apparent power (S)

Power factor (PF)

Phase angle (PA)
Frequency (F)

E. ENERGY

E. ENERGY Active energy (Wh+)
Regenerative energy (Wh-)
Lagging reactive energy (Varh+)
Leading reactive energy (Varh-)

1V/1kwh
1V/5kwh
1V/10kWh
1V/50kWh
1V/100kWh
1V/500kWh
1V/1000kWh

LEVEL

Voltage (U1, U2, U3)
Current (11, 12, 13, 14)
Power (P)

1to 50

1, 10, and 100
times

CONTENT

Voltage (U1, U2, U3)
Current (11, 12, 13, 14)
Power (P)

1to 50

1, 10, and 100
times

HARM. PA

soluoweH

Voltage (U1, U2, U3)
Current (11, 12, 13, 14)
Power (P)

1to 50

TOTAL VAL

Voltage (U1, U2, U3)
Current (11, 12, 13, 14)
Power (P)

THD

Voltage (U1, U2, U3)
Current (11, 12, 13, 14)

M NOTE

* Analog output items that can be set vary depending on the wiring.

» For measurement of multiple loads, analog output items can be selected on a
load basis. A number representing load(s) is appended following each ele-
ment (e.g., 11_1,11_2,P_1, and P_2).

» For Scott connections, a symbol representing which load is applied is ap-
pended following each element (e.g., U1_3P, U1_1P, P_3P, and P_1P).

IM CW240E
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13.1 Analog Output (DA Output)

13.1.3 Measurement Values and Output Characteristics

Analog output changes according to the measurement value, as indicated
below.

@ Excluding integration values and frequency
HA R

: ov 100

H Display value range%

: Frequency measurement magnification X 10 is 10% of F.S.
: Frequency measurement magnification X 100 is 1% of F.S.

A — -1V

@ Integration

Integration value

10kWh 20kwh 30kwh

v

ov

When active electric energy is 10 kWh constant input
: Output rate: 1 V/10 kWh :
v : : : H
0 1 2 3
Integration start Elapsed time

® Frequency
D/A output

JAY)
0.7v
0.4v

0.1V |--

0 40Hz 70Hz 100Hz Display value: Hz
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13.1 Analog Output (DA Output)

13.1.4 Setting Analog Output

Settings are made on the analog I/O screen.

TOP_MENU = PR ( I
SETUP i A4
(=]
@ .. nerDIARE | GCIVEER D
ANALDG OUTPUT ITEM
H[ _ITEM [ELEMENT [IRD.J1AG.[OUTPUT RATE
JAN 1 |NOR.MEAS .|u1 - - -
L D 2 [NOR . HERS.[IT B | -
5 |NOR HEAS| -
@ [NOR MEAS |
ANALDG INPUT RANGE
G ENTER o CH1 : 100my
i

Display the Analog I/O Screen.

AN Using the right and left cursor keys, select the Analog I/O tab
B highlighted).
< (highlighted)

A

SEE ALSO
For more information on the setting method, see Section 6.9, Analog I/O Settings.

IM CW240E 13-5

(leuondQ) indinoandu| Bojeuy Buisn H



13.2 Analog Input

13.2.1 Analog Input

@ Input (2CH)

The CW240 can measure a direct current voltage signal.

Electric power measurement data and environmental measurement data can be
managed collectively by measuring the output signals of thermometers and
illuminometers.

13.2.2 Analog Input Specifications

Input Range : 3 ranges, 100 mV/1 V/5V
Input Resistance : Approx. 100 kQ
Accuracy : +0.5% of F.S.
Resolution . Polarity + 11 bits

Sample Rate : Approx. 20 mS
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13.2 Analog Input

13.2.3 Setting Analog Input

Settings are made on the analog I/O screen.

08 e mn s N

MEASURE
11

LEMENT DRD.[1A&.[OUTPOT RATE
1 [NOR ot - - -
2 [NOR . HERS | - -
5 |NOR HEAS| - -
7 NOR. HE 11 5

SETUP e
(=)

HARDIARE ANALOG 1/0 D

ANALOG OUTPUT ITEM
H] TE

ANALOG TNPUT RANGE
CHL i 00n
SETUP. pisecE CH2 : 100nY
a o ooy [ v [ sv I
Sy T

smer) @) @ @) @ars
&STOP
SAVE DISP COPY,

Displaying the Analog I/O Screen

7A Using the right and left cursor keys, select the Analog /O tab
(highlighted).

Changing the range
N Using the up and down cursor keys, select CH1 (highlighted).
The function key labels change.
[oomv | v [ s | | |

Default: 100 mV

HENTER Sotect processing.

Setting a range.
e to Press the corresponding function key to set the range.
Repeat steps and to set CH2.

Ending setup:

To also change another setting: [To return to the Top Menu: To switch to the measurement screen

Select a desired setting using the cursor keys. | ESC key ENTER key

SEE ALSO
For more information on the setting method, see Section 6.9, Analog I/O Settings.

IM CW240E 13-7
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13.3 Connecting Analog Input/
Output Terminals

® Terminal Diagram

Analog Output Terminals Analog Input Terminals
5.5V= MAX
Cen1) Cev2) Cend) Cend) Cen1) Cev2)
0000000 0] [1OO0O
8 N I A [ T T JO T
L HLHLHTLH L H L H
C D/AOUTPUT ) Coecvineut ) A\

@ Connection Method

<1>

Insert the signal line while pressing the
rectangular portion at the bottom of the

terminal with a flathead screwdriver, etc. Signal line
<2>

The signal line is secured when the
screwdriver is removed.

Flathead screwdriver, etc.

/\ CAUTION

« The input circuit may be damaged if voltage exceeding the allowable input
voltage range (-0.5 to 5.5 V) of the signal input terminal is input.

« Be careful not to mistake the input terminal and the output terminal when
making connections.

@ Usable Signal Lines
Suitable wiring : Solid wire $1.0 (AWG18); Stranded wire 0.75 mm?
Usable wiring : Solid wire ¢0.4 to 1.0 (AWG26 18)
Stranded wire 0.3 to 0.75 mm? (AWG22 20)
Strand diameter ¢$0.18 or higher
Standard stripped wire length 10 mm

13-8 IM CW240E



Chapter 14 Power Failure Processing Function

Chapter 14 Power Failure Processing
Function



Chapter 14 Power Failure Processing Function

The CW240 includes a function for saving measurement data, setting values,
etc., if the power supply provided to the CW240 is interrupted during integration
measurement. The measurement data, setting values, etc., up to the point of
interruption are saved.

The CW240 switches automatically to battery operation if an alkaline dry cell or
a NiMH (nickel metal hydride) battery is installed.

® Saved Data
Set items are saved in the data save as indicated below.

* When the interval time is the standard interval (1 second to 60 minutes)
Mean value, minimum value, maximum value, electric energy, voltage
fluctuation: The values immediately previous to the power failure.

Demand value: The demand value one previous from the time of power
failure.

* When the interval time is a short interval (1 waveform to 500mS)
Mean value, minimum value, maximum value, electric energy, voltage
fluctuation: The values 10 seconds previous to the power failure.
Demand value: The demand value one previous from the time of power
failure.

@ Operation after Power Recovery
Operation is as follows, according to the measurement status at the time of the
power failure and the time of recovery.

Displays the message screen, and

Recovery before integration | returns to standby. Starts integration
Integration Measurement| measurement starts measurement when the set time has
Power failure during been reached.
standby Recovery after integration | Displays the message screen, and

measurement start time has | starts integration measurement

passed immediately after power failure recovery.
Integration Measurement|Saves the date and time of the power failure along with the
Power failure during measurement data from before the power failure, if the CW240 has
integration been set to save to the PC card or the internal memory.

® Message Display
The following message screen is displayed.

POWER OFF TIME:2004/01/0100:00:00
POWER ON TIME: 2004/01/01 00:00:00

Measurement (internal operation) is continued even during message display.
Press any key to clear the message display.

14-2
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Chapter 14 Power Failure Processing Function

@ PC Card and Internal Memory Operation

<When power failure occurs while data is being saved (during media access)>
The save is canceled and the data is invalid. In the worst case, it is possible that
the file will be damaged.

<When power failure occurs while data is not being saved>

When power is recovered, the time of power failure and the time of recovery are
saved as indicated below, and operation is the same as that being performed
before the power failure.

2003/06/27, 14:30:00, 00000:00:00, 0, 0.000E+00, e+ e+ e«
2003/06/27, 14:31:00, 00000:01:00, 0, 0.000E+00, ¢ s+ e«
POWER OFF, 2003/6/27, 14:31:10, ,,,  » ¢ ¢ » Power Failure Date and Time
POWER ON, 2003/6/27, 14:31:20, , , , , ceeee Power Recovery DateandTime
2003/06/27, 14:32:00, 00000:00:00, 0, 0.000E+00, e+ e+ e«
2003/06/27, 14:33:00, 00000:01:00, 0, 0.000E+00, ¢ s+ e«

/A CAUTION

* Memory is accessed frequently when data is saved at a short interval time.

* The possibility that files will be destroyed rises when power failure occurs.
If power failure is foreseen, it is recommended that an AC adapter and an
alkaline dry cell or a NiMH (nickel metal hydride) battery be used together.

@ Operation during Printing
<When the printer is operating with an AC adapter>
The printer does not operate when a power failure occurs. (Printing is stopped.)

<When the printer is operating with a battery>

Printing is continued during the time that CW240 is operating with a battery.

If CW240 stops operating, the data sent to the printer is printed (output), then
printing stops.

IM CW240E 14-3
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Chapter 15 Other Functions

15.1 Holding the Display Value

The display screen (display values) are held when the F5 (HOLD) key is
pressed during measurement.

N
LIST LOAD1 INST. 2796738
O] (=
Ut 160.0 ¥ 1 20,00 &
uz 150.1 Vv 12 20.12 A |LORD
U3 148.9 ¥ 132000 &
Uave 150.0 ¥ lave 20.04 A 150\/
¥ 1.00
P 5.210 ki PA 0.0 °
) 0.000 kvar f 60.00 Hz
§  5.210 kVA  DC1 0.0 av PLL
PF 1.000 0CZ 0.0 W I“‘ ﬁ”f*z
- ) J
- G2l
AN
&Y @ = - ED\_g
<Hold>
Press the HOLD (F5) key.
The display screen is held.
H|_||_[.| is displayed at the top middle of the screen during the hold.
<Clear Hold>
Press the HOLD (F5) key in hold status.

Hold will be cleared.

TIP

« Measurement (internal operation) is performed during hold.
« HOLD/CLEAR is displayed when integration data (integration values) has been saved.

The integration values are cleared if the F5 key is pressed continuously for 3 sec-
onds or longer.

« Setting confirmation cannot be performed during hold.

« When saving (printing) the screen with the DISP COPY key, it is recommended that
the save (print) be done after holding the display value with the hold function.
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15.2 Turning the LCD Backlight ON
and OFF

® Turning the LCD Backlight ON

<Turning the light ON>

Press the LIGHT key.
The LCD backlight is lit.

The backlight will also be lit if the LIGHT key is pressed when the backlight
has been turned off by the auto-off function.

<Turning the light OFF>

Press the LIGHT key when the light is ON.
The LCD backlight will go OFF.

@ LCD Backlight Auto-off Function
This function automatically turns the LCD backlight OFF when there has been
no key operation for 10 minutes or more while the LCD backlight is lit. (Set with

hardware.)

TOP_MENU

HEASURE FILE

SETUP 147

A Nio-
VOLT. QUALITY] ™ (FARDUARE) | _ANAL[<]»

623
38

LANGLAGE N—=rTsh
f LIGHT AUTD OFF : [
1D NUMBER i 001
DATE AND TIME  : 2004/06/29 15:43:30
SETUP - pisecE
G 3

€y —~ =

SYSTEM RESET

»

Select processing.|

Displaying the Hardware screen

Setup

NEBREE)

Using the right and left cursor keys, select the Hardware tab
(highlighted).
Using the up and down cursor keys, select BACKLIGHT AUTO OFF.

Press the corresponding function key to activate/deactivate auto

backlight OFF.

F1: ON Activates auto backlight OFF if no key is pressed for more than
10 minutes.

F2: OFF Lets the backlight remain ON.

IM CW240E
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15.3 Locking the Keys

The keys can be locked to prevent accidental operation during integration
measurement, etc.

LIST LOAD1 INST. 2796738
L) =TT
UL 1500 V11 20,00 A&
uz 150.1 Vv 12 20.12 A |LORD
UF 1488 VI3 20001 A
Uave 150.0 V  Iave 20.04 &

P 5.210 ki PA 0.0
9 0.000 kvar f  60.00 Hz
S 5.210 kvA DGl 0.0 ¥ PLE
PF 1.000 Dcz 0.0 nv INTER

TTER ‘
JCHANSE

<Locking the keys>
Press the LIGHT key for 3 seconds or more.

The keys are locked.

@ is displayed at the top middle of the screen while the keys are locked.
<Release>

Press the LIGHT key for 3 seconds or more.
The keys are unlocked.

TIP

The LIGHT key is available even when the keys are locked.
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15.4 Resetting the System

System reset returns the setting conditions (setting values) to the factory

settings.

The following setting items are not changed when system reset is executed.
Display language, ID number, date/time (clock), communication

108 Enw By
5

JAY
< >

SETUP e iid

o ENTER Select processing.|

<System reset>

MEASURE

205,
15

SETUP

[=}e)

When system reset is executed,
each setting returns to shipping

ENTER key:Yes  ESC key:No

Select processing.
A
<

o

O
v

Confirmation message for system reset appears.

<End>

To reset the system

To cancel the system reset

Press the ENTER key.

System reset begins.

When system reset has been completed, the
display returns to the top screen.

Press the ESC key.
System reset is not performed, and the
display returns to the top screen.

IM CW240E
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Chapter 16 Maintenance Troubleshooting

16.1 Things to Check When There
IS a Malfunction

This section describes how to handle problems that may arise with the CW240.
If the CW240 does not operate correctly even after checking the items listed
below, or if there is a problem not covered here, please contact a service
representative listed on the back cover.

If an error message has been displayed on the display screen, refer to Section
16.2, Error Message Content and Actions.

Symptom Things to Check Reference Section

When using AC power
» Confirm that the power cord is connected to the 321
outlet correctly.

» Confirm that the power supply is within the

" allowable power supply voltage range. 321
Nothing is displayed | When using battery power 3.2.2
when the power » Confirm that the battery case is correctly installed. 3.2.3

switch is turned ON.

If a NiMH battery pack is being used, confirm that
the battery has been sufficiently charged.

If an alkaline dry cell is being used, confirm that
the battery has not dissipated. (Confirm that the 3.2.2
battery is installed with correct polarity.)

If the opening messages "RTC Initialized" and
2) "Settings Initialized" are displayed when power is
turned ON, the backup battery has become

Setting data i o ’
eting gaia Is dissipated. Backup batteries cannot be replaced

|n|t|a||z_ed when by the customer. 3.6
power is turned Contact a service representative.
OFF The lifetime of the backup battery is
approximately 10 years.
» Check for the possibility of noise on the input
signal. -
3) » Confirm that the measurement probe and clamp 3.3
The measurement are connected correctly. 3.4
display value is « Confirm that the frequency measurement element 6.3.2
incorrect. has been set correctly. 6.3.3
« Confirm that the ambient temperature/humidity 42

are within the specification's allowable range.
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16.1 Things to Check When There is a Malfunction

Symptom

Things to Check

Reference Section

4 . « Confirm that key lock is not displayed at the upper
Key operation cannot | . . 15.3
be d right of the display area.
e done.
* Turn the power OFF then ON again. The problem 36
may be resolved in the opening self-test. ’
5)
Saving and writing to | It i possible that a power supply error, etc.,
internal memory occurred while the internal memory was being
cannot be done. accessed. 94
Format the internal memory in the file processing
mode. Data saved in the internal memory will be lost.
« Confirm that the PC card has been inserted 112
6) correctly. :
Saving and writing to -
the PC card cannot  |* Confirm that the PC card has been formatted. 9.4
be done. « Confirm that the capacity of the PC card has not 1
been exceeded.
7) « Confirm that the communication parameters of the 6.6
Communication CW240 and the controller, etc., match. '
cannot be done « Confirm that the specifications of the cables
through the RS-232 | connecting the CW240 and the controller, etc., 10.2
interface. are suitable for the purpose.
« Confirm that printer power is ON. (Refer to the 103
printer's instruction manual.) ’
« Confirm that connection cable specifications match. 10.3
8
P)rinting cannot be « Confirm that the frequency measurement element 103
done has been set correctly. ’
« Confirm that the communication parameters of this 10.3
device and the printer match. ’
« Confirm that the print media has been set correctly. —
9)
An error occurs in the
opening message. « This is a hardware error. Contact a service 36
Measurement or representative. '
Top menu screen
does not display.
16-3
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16.2 Error Message Content and

Actions

Messages are sometimes displayed on the screen while this device is being

used. The content and actions are described here.

16.2.1 Execution Errors

® Confirmation Messages

Message

Content/Action

Same file name already exists.
Overwrite?

The same file name already exists.
Select whether to overwrite or not.

® Normal Messages

Message

Content/Action

Cannot change name of file.

Cannot delete file.

The selected file is read-only.
Change it to full-access.

Same file name already exists.
Cannot change.

The new file name in file name change operation
already exists. Change the new file name.

Error has occurred during writing
Internal memory.

Check the internal memory.

Error has occurred during writing
PC card.

Check the PC card.

Error has occurred during print out.

Check the printer.

Error has occurred during reading
Internal memory

Check the internal memory.

Error has occurred during reading
PC card.

Check the PC card.

PC card not yet formatted. Format it.

Format the PC card to MS-DOS format.

PC card not inserted.

Insert the PC card correctly.

Write-protect is performed.

Clear the write-protect on the storage media.

No file.

There is no file to read. The operation is invalid.

File not yet selected.

No file is selected in file deletion or file copying.
Select a file.

16-4
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16.2 Error Message Content and Actions

Message

Content/Action

Maximum number in PC card
exceeded.

The number of saved files has exceeded 30. Delete
unnecessary files from the PC card.

PC card exceeds the capacity.

Delete unnecessary files from the PC card.

Not flash ATA card.

The inserted PC card is not flash ATA. Insert a flash
ATA memory card.

PC card not supported.

An unsupported flash ATA memory card has been
inserted. Insert a supported card.

Error relating to the PC card has
occurred.

A PC card-related error other than the above has
occurred. Check the PC card.

Maximum number in setting file
exceeded.

The number of saved setting files has exceeded 30
(5 in the case of internal memory). Delete
unnecessary files.

Internal memory exceeds capacity.

The capacity of the internal memory has been
reached. Delete unnecessary files.

Maximum number in internal memory
exceeded.

The number of files saved in the internal memory has
exceeded 30. Delete unnecessary files.

Failure in saving data within
output interval time.

It becomes easy for this problem to occur when there
are many files in the save destination or when the file
capacity is large. Check the save destination memory.

Start time has passed. Start
Integration measurement by
JUST start.

The START&STOP key was pressed after the set start
time had passed. Start integration measurement with
JUST start.

Stop time is over. End
measurement by hand.

The START&STOP key was pressed after the set stop
time had passed. Start integration measurement.
Also, stopping is done manually. Press the
START&STOP key to stop integration measurement.

Invalid key operation during
integration measurement.

The SAVE key or the DISP COPY key was pressed
during integration measurement. Perform saves and
screen copies after integration measurement has ended.

No saved data in backup memory.

Backup memory copy or backup memory delete was
selected when there is no data saved in the backup
memory. This operation is not required.

Backup memory exceeds capacity.

The backup memory is full. Delete data from the
backup memory.

Correct wiring.

Confirm that connections have been made correctly,
using Scott connection confirmation.

1P3W load connection is
different from setting. It may
connect to R-S (example).
Check setup of 1P3W load
Connection.

It is possible that Scott connection confirmation is not
correct. Check the connections and the CW240
settings.

IM CW240E
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16.2 Error Message Content and Actions

16.2.2 Setting Errors

® Normal Messages

Message

Content/Action

Product of [rated powerXVT ratioXCT
ratiox1.3] exceeds 999.9TW.

Change the wiring, voltage range, current range, VT
ratio, CT ratio, or clamp settings.

Harmonics measurement data
preservation and printer output cannot
be performed.

Harmonic measurement data save and print output cannot
be done at 30 seconds or less at the standard interval.

To print out or save harmonic measurement data during
integration measurement, set the interval time to 1 minute
or more.

Only the instant value of normal
measurement is saved in binary type.

Data saves when the interval is short is limited to
binary-type normal measurement instant values.

16.2.3 Various Messages

@ Confirmation Messages

Message

Content/Action

When system reset is executed,
each setting returns to shipping mode.
Reset?

Confirmation when executing system reset.

Stop integration measurement?

Confirmation when forcing integration measurement to end.

Measurement data will be cleared.
Proceed?

Confirmation when clearing integrationmeasurement data.

Delete is performed. Proceed?

Confirmation when deleting files.

Format is performed. Proceed?

Confirmation when formatting.

Copy is performed. Proceed?

Confirmation when copying data.

Saved data in backup memory is
copied to PC card. Proceed?

Confirmation when copying the backup memory.

Saved data in backup memory is
deleted. Proceed?

Confirmation when deleting the backup memory.

16-6
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16.2 Error Message Content and Actions

® Normal Messages

Message

Content/Action

Inserted new PC card.

when a new PC card has been inserted.

Displayed when saving data to the backup memory,

Saved data in backup memory
was copied to PC card.

when a new PC card has been inserted and
integration measurement has ended.

Displayed when saving data to the backup memory,

POWER OFF TIME: 2004/01/01 00:00:00
POWER ON TIME: 2004/01/01 00:00:00

Displayed after power failure recovery.

Processing.
Please wait.

Displayed during processing.

IM CW240E
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Chapter 17 CW 240 Specifications

17.1 CW 240 Specifications

(1) Input
Item Voltage Current
Resistance Partial )
Input Form : I Clamp Detection Method

Pressure Method

According to the clamp used and the range.

96036 (2A)
96033 (50A)

200.0/500.0mA/1.000/2.000A
5.000/10.00/20.00/50.00 A

Line Quantity
(Number of loads)

Common Voltage

150.0 V 96030 (200A) 20.00/50.00/100.0/200.0 A
eavae [w00v | WOLGON sonmonmosioon
(Range) 600.0 V ( ) ’ ‘ ’

96034 3000A range 300.0/750.0 A/1.500/3.000 kA

1000 v 2000Arange  200.0/500.0 A/1.000/2.000 kA

1000A range 100.0/200.0/500.0 A/1.000 kA
96035 3000A range 300.0/750.0 A/1.500/3.000 kA
300A range 30.00/75.00/150.0/300.0 A

Single phase 2 wire, single phase 3 wire, single phase 3 wire 3 current (neutral line
Measurement current), 3 phase 3 wire 2 current (2 power-meter method), 3 phase 3 wire 3 current
Wiring (3 power-meter method), 3 phase 4 wire, 3 phase 4 wire 4 current (neutral line current),

Scott connection (3 phase 3 wire + single phase 3 wire)

Measurement

Single phase 2 wire: 4 loads; single phase 3 wire: 2 loads; 3 phase 3 wire 2 current: 2 loads

Input Resistance

Approx. 13MQ

Approx. 100kQ (CW240 main unit)

Continuous
Maximum
Allowable
Input

1000 Vrms

96036 (2A)

96033 (50A)

96030 (200A)

96031 (500A)

96032 (1000A)

96034 3000A range
2000A range
1000A range

96035 3000A range
300A range

20Arms
130Arms
250Arms
625Arms
700Arms
2400Arms
2400Arms
1200Arms
3600Arms
360Arms

AD Converter

Voltage: Current Input Simultaneous Conversion
PLL Synchronization 128 samples/cycle 16-bit resolution

17-2
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17.1 CW 240 Specifications

(2) Measurement Functions

Item

Voltage |CurrentlActive Power/Reactive Power 1 (using the reactive power method)

Method

Digital Sampling Method

Frequency Range

45 to 65 Hz (The measurement element is selected from U1, U2, and U3.)

Crest Factor 3 at rated input (1.8 at 1000V range)
Accurac +0.2%rdg. 96030, 96031,96033,96036 +0.6%rdg.+0.4%rng.

4 +0.1%rng. | 96032,96034,96035 +1.0%rdg.£0.8%rng.
Power Factor 96030 +1.0%rng.(45 to 65Hz,power factor =+0.5)
Effects - Excluding 96030 +2.0%rng.(45 to 65Hz,power factor=+0.5)
Reactive 96030 +1.0%rng.(45 to 65Hz,reactive factor=+0.5)
Factor Effects - Excluding 96030 +2.0%rng.(45 to 65Hz,reactive factor=+0.5)

Range

Available Input

5 to 110% of each range (The upper limit at 1000V range is 100%.)

Display Range

Voltage: 0.4 to 130% of each range (zero suppression for under 0.4%)
Electric Power (active, reactive, apparent): 0 to 130% of each range
(zero suppression for 0.17% or less of the range rating)

Harmonics Level: 0 to 130% of each range

Frequency:
Temperature

+0.039 °C |£0.05 ©
Coefficient +0.03%rng/°C | +0.05%rng/°C
Display Update Cycle| Approx. 0.5 seconds

rdg: reading; rng: range

(3) Equations

T T
Voltage RMS Value Unrms = %fum(t)zdt T/%Zum(t)z
0 t=0
1 1y
Current RMS Value lorms = /- [im(t)*dlt =/T2im(t)2
0 t=0
1 T 1 T
Active Power Prn = [{um(®)xim(®)} dt = 2 { um(®)xim(t)}
0 t=0

Reactive Powerl: When using the reactive power method

T T
Qn = {um(®cintt + )}t =3 {un(t)xint +) 7}

where
u(t) : Voltage Input Signal
i(t) : Current Input Signal
T  :Input Signal 1 Cycle
m  :Phase

IM CW2

40E
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17.1 CW 240 Specifications

Formula for Each Wiring

Wiring
Measurement Equations Symbol Single Phase 3 Wire
Item
Average Voltage - Uave (U1+u2)/2
Average Current - lave (11+12)/2
Active Power - SP P1+P2
Reactive
Power 24 Q=v8-P? 2Q Q1+Q2
Apparent Power S=UxlI >S S1+ S2
Reactive power _2P
method not used’s | =FF 2PF= ys
Power Factor
Reactive power SPF= >P
method used ZPF R ZPz 4 ZQZ
Phase Angle*® - YPA > PA = cosY.PF
Wiring
Measurement Equations Symbol 3 Phase 3 Wire 2 Current™
Item
Average Voltage - Uave (U1+U2+U3)/3
Average Current - lave (11+12+13)/372
Active Power - >P P1+P3
Reactive o
Power 24 Q=/s-P? Q XS -2P?
Apparent Power | s=U x | ys “% (S1+B)
Reactive power SPE SPF= P
method not used’® - ¥s
Power Factor ZP
Reactive power SPF ZPF =— __
method used VYP Y QP
Phase Angle’® - SPA Y PA=cos?YPF

17-4
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17.1 CW 240 Specifications

TIP

Wiring )
. 3 Ph 3 Wi .

Measurement Equations Symbol 3 ?:S(ﬁrem”e 3 Phase 4 Wire
Item
Average Voltage _ Uave (U+1U2+U3) /22
Average Current - lave (11+12+13)/3™3
Active Power — >P P+1P2+P3 "5
Reactive Power 2 | Q =,/S?— P2 ¥Q Q1+Q2+Q3™
Apparent Power S=UxI S S+1S2+S3 ™

Reactive power _ ZP

method not used™® LPF ZPF - ZS
Power Factor ZP

Reactive power PF =

method used PR 2 ISP >?
Phase Angle™® - SPA Y PA=cos' Y PF

*1:

*2:

*3:

*4:

*5:

*6:

*7:

In the case of distorted wave input, there may be a difference with other measuring devices
that use a different measurement principle.

Line voltage for 3 phase 3 wire, and phase voltage for 3 phase 4 wire.

12 for 3 phase 3 wire (2 power-meter method) is the result calculated through vector operation.
When not using the reactive power method. Even in this case, the operation is performed by
multiplying the polarity of Q of each phase calculated with the reactive power method.

For 3 phase 3 wire, the voltage used when obtaining the electric power of each phase is the
phase voltage from the virtual neutral point.

The operation is performed by multiplying the polarity of Q of each phase calculated with the
reactive power method.

In the case of unbalanced input with 3 phase 3 wire (2 power-meter method), there may be
a difference with other connections or measuring devices that use a different measurement
principle.

P1, P3, Q1, Q3, S1, S3, PF1, and PF3 have not physical meaning as values in the operation
process of the 2 power-meter method.

The active power, reactive power, apparent power, power factor, and phase angle
measure the value of each phase.

IM CW240E
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17.1 CW 240 Specifications

(4) Function Specifications
® Frequency Measurement Function

Measurement Input
Measurement Frequency Range
Display Range

Accuracy

Low-pass Filter Function

Voltage Input Select from U1, U2, and U3.
45 to 65 Hz

40.00 to 70.00 Hz

+0.1% rdg. =1 dgt.

Upon 10 to 130% sine wave input of the
voltage range

Cutoff Frequency Approx. 300Hz

ON/OFF can be set

@ Electric Energy Measurement Function

Measurement Elements

Measurement Accuracy

Measurement Range

Range, VT Ratio, CT Ratio
According to Display
Digits Setting

Display Digit Design Function

Integration Time Accuracy

Electric energy, regenerative energy,
lagging reactive energy, leading reactive
energy

Active power, reactive power measurement
accuracy *1dgt.

(When the display digit setting is STANDARD.)
Electric energy

Consumed: 0.00000 mWh to 999999 GWh
Regenerative: —0.00000 mWh to —999999 GWh
Reactive energy

Lagging: 0.00000 mvarh to 999999 Gvarh
Leading: —0.00000 mvarh to —999999 Gvarh
Select from the minimum resolution shift
through integration value, minimum
resolution setting, and automatic setting
according to the rated power.

+20 ppm (Typ., 23°C)

® Demand Measurement Function

Measurement Elements

Measurement Accuracy

Active power (consumed), reactive

power (lagging), power factor:

Demand value within the interval time
Electric energy (consumed, regenerative),
Regenerative energy (lagging, leading):
Demand value within the interval time
Maximum demand value (power
consumption demand) from the start of
integration measurement and the time of
occurrence

Active power, reactive power
measurement accuracy *+1 dgt.

(When the display digit setting is STANDARD.)

17-6
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17.1 CW 240 Specifications

@® Harmonic Measurement Function

Method

Measurement Frequency Range
Analysis Order

Window Width

Window Type

Analysis Data Quantity

Analysis Rate

Analysis Items

Accuracy

Current, Electric Power

16t order and after of 96031,
total order of 96032 are
reference values

Display Data

PLL synchronization method

Fundamental wave frequency: 45 to 65 Hz

1st to 50th order

1 cycle

Rectangular

128 points

1 time/16 cycles

Harmonic level: Harmonic level of each
order of voltage/current/
electric power

Harmonic content:

Harmonic content of each
order of voltage/current/
electric power

Harmonic phase angle:

Harmonic phase angle of
each order of voltage/
current/electric power
Select for the fundamental
wave or the fundamental
wave for U1 for the voltage
and current.

Total value: The total value up to the 50th
Order of voltage/current/
lectric power/power factor

Total harmonic distortion ratio:
Voltage/current (THD-F or
THD-R)

Harmonic level

1st to 20th order: =1.5% rdg. *= 1.5% rng.
21st to 30th order: +2.0% rdg. *+ 1.5% rng.
31st to 50th order: +3.0% rdg. *= 1.5% rng.

Harmonic content

(value calculated from the harmonic level)
+2 dgt.

Harmonic phase angle

The guaranteed accuracy range is 5% or
more of the range for both the current
level and the harmonic voltage of each
order.

1st to 20th order: +=5°

20th to 50th order: =(0.3° X k+1°)k: order
The fundamental wave for current is not
specified.

List, bar graph (linear or log), vector

IM CW240E
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17.1 CW 240 Specifications

Harmonic Measurement Basic Equations

Measurement Item Equations
Voltage RMS Value _ /(Unr)? + (Uni)? _ [(Inr)? + (Ini)?
Current RMS Value n= 2 =/ 2
N
RMS Value nth Order Content nth order rms value X 100%

fundamental wave rms value

RMS Value Phase Angle
(Fundamental Wave Standard)

6 Un= (nth order harmonic voltage phase) - (fundamental wave phase) X n
o (Unr 1 ( Ulr
=tan (-5 --)-{tan™ xn
(Un| ) { ( )}

6 In =(nth order harmonic voltage phase) - (fundamental wave phase) X n

=tan*1( Inr ) {tan*l( Ir )}xn

6Un = (nth order harmonic voltage phase)

=tan? (ﬂ)
RMS Value Phase Angle Uni
(U1 Standard) 6 In =(nth order harmonic current phase)
=tan™ (—I nr )
Ini
50
Total Harmonic Distortion Ratio THD—F = 2 (nth order harmonic voltage (current) rms value)?
(Fundamental Wave Standard) - n=2
A (fundamental wave voltage (current) rms value)?

Total Harmonic Distortion Ratio
(Total RMS Value Standard)

50
/ 22, (nth order harmonic voltage (current) rms value)?
THD-R= |%

z nth order harmonic voltage (current) rms value)?
n=1

17-8
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17.1 CW 240 Specifications

Measurement Item

Equations

Electric Power

Pn = UnrxInr+UnixIni

Electric Power nth Order
Content

nth order active power
X 100%

fundamental wave active power

Total RMS Value

U =/;201Un2 pY =/:§01|n2

Total Electric Power Valu

50
>YP=>Pn
n=1

Total Power Factor

Not using the reactive power method
>pP
U x Xl
Using the reactive power method
50
>Pn
n=1

) (Bl

Harmonic Equations for Each Wiring

Wiring
Single Phase 2 Wire Single Phase 3 Wire

Measurement Item

Uln
Voltage RMS Value | Uln

u2n

11n
Current RMS Value | 11n 12n

13N (When using 3 current)
Electric Power Pn = UnrxInr+UnixIni Pn = P1n+P2n
Reactive Power 1 | Qn = UnrxIni-UnixInr Qn =Q1n+Q2n
Apparent Power 1 S =UnxIn S =Sln+2n

IM CW240E
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17.1 CW 240 Specifications

Measurement Item 3 Phase 3 Wire 2 Current
Uln
Voltage RMS Value U2n(calculated as U2 = u3(t) )
U3n (Calculated as U3 = ul(t)—u3(t) )
11n
Current RMS Value 12n (Calculated as 12 =i 1(t)—i 3(t) )
13n
. Pn = P1n+P3n
Electric Power (P3n = U2rx13r+U2i x13i)
) " Qn =Q1n+Q3n
Reactive Power (@Q3n = U2rxI13r+U2ix13i)
Apparent Power 1 ‘/75 (SLn+3n)

Wiring
3 Phase 3 Wire 3 Current
Measurement Item

3 Phase 4 Wire

Uln (Calculated asU1= Ul(t)-u2(t))
U2n(Calculated asU2 = u2(t)-u3(t))
U3n(Calculated asU3 = u3(t)-ul(t) )
Un(t):Phase voltage from hypothetical midpoint

Voltage RMS Value

Uln
uzn
U3n

Phase voltage

I1n
12n
13n
14N (When using 4 current)

Current RMS Value

Electric Power Pn =P1n+P2n+P3n

Reactive Power *1 | Qn = Q1n+Q2n+Q3n

Apparent Power 1| Sn = Sln+32n+S3n

By performing FFT operation on the 128 sample data that was taken in, nth order harmonics are

broken down into elements as follows.
nth Order Harmonic Voltage RMS Value Un: (Unr, Uni)
nth Order Harmonic Current RMS Value Un: (Inr, Ini)

n : order

unr, Inr : real number elements after FFT operation

uni, Ini : imaginary number elements after FFT operation
Pln, P2n, P3n : active power (each element of the nth order)
Q1ln, Q2n, Q3n : reactive power (each element of the nth order)
um(t), um(t) : vector

RMS Value Phase Angle: phase angle of the nth order harmonic element for the fundamental

wave element of the input signal
Electric Power Value Phase Angle:

phase of the current of the nth order for the voltage of the nth order
*1: Internal operation for use in power factor electric power phase angle and power factor

computation.

17-10
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17.1 CW 240 Specifications

® Waveform Measurement Function

Measurement Elements

Magpnification Change
Display Data

Select from in-phase voltage/current
waveform, all-voltage waveform, and all-
current waveform.

1/3 to 20 times the rating

1 waveform

@ Voltage Fluctuation (Quality) Measurement Function

Measurement Elements
Measurement Method
Threshold/Hysteresis
Accuracy

Detection Interval
Display Data

Event Quantity

@ Display Function
Indicator

Backlight

Contrast

Display Digits

Language Switch
Display Average Function

Display Hold

Voltage dip, voltage swell, instantaneous
voltage interruption

Detected from the voltage rms value of one
waveform

Set by a percentage of the standard voltage
Same as the voltage rms value accuracy
Interval during which the threshold value
was exceeded

Date/time of occurrence, voltage rms value,
detection interval

100

5.7 inch STN monochrome liquid crystal
display

(320 x 240 pixels) with backlight

ON/OFF, auto-off settings

8-level setting and auto-correction according
to ambient temperature

Other than electric energy: 4 digits

Electric energy: 6 digits

Japanese/English

Moving average method Select from 1, 2, 5,
10, or 20 times.

Hold/Cancel

IM CW240E
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17.1 CW 240 Specifications

@ Save/Print Function

Manual or Automatic Save/Print
Storage Media

Printing

Save/Print Data

Save/Print Interval
Standard Interval

Short Interval

@ Data Savable Time Display

Internal memory: 1 MB or PC card
Dedicated printer (RS-232 connection)
Measurement data, voltage fluctuation data,
waveform data, screen data, setting data

1/2/5/10/15/30 seconds,

1/2/5/10/15/30/60 minutes

Harmonic measurement, waveform data
output, and printing are not available at 30
seconds or less.

one wave/100/200/500 msec

Data output items are instantaneous value
only.

Calculated according to the available capacity of the save destination, data save

item, and interval time.

@ File Handling
File Copy

Setting File Read/Save (Write)
File Delete

Format
Save Format

® Clock Function

Copy files from internal memory to the PC
card.

Internal memory, PC card setting file read/save
Internal setting file delete, PC card file delete
PC card, internal memory initialization
Measurement Data: CSV format (binary
format when short interval is set.)

Voltage Fluctuation Data: Text format
Waveform Data: Binary format

Screen Data: BMP format (bitmap)
Setting Data: Text format

Auto-calendar, automatic leap year differentiation, 24-hour clock

Real Time Accuracy

+20 ppm (Typ., 23° C)

17-12
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17.1 CW 240 Specifications

@ Connection Confirmation (Wiring Check) Function

Confirms voltage/current input values, voltage/current phase difference,
voltage-to-voltage phase difference, current-to-current phase difference,
suitability of frequency measurement.

For Scott connections, confirms single-phase load connection.

Wiring diagram, vector diagram display

@ Setting Confirmation (Setting Check) Screen
Screen for confirming integration measurement data save items, start/end, etc.

@ Other Functions

VT ratio/CT ratio setting, ID number setting, NiMH (nickel metal hydride) battery
charge, battery residual quantity display, beep (key operation confirmation), key
lock, system reset

(5) Communication Function

Electrical Specifications E1A RS-232

Synchronization Method Start/stop synchronization

Baud Rate 1200/2400/9600/19200/38400 bps
Connectors D-SUB 9 pin

(6) PC Card Interface

Slot "PC Card Standard" conforming TYPE Il X 1 set

Usable Cards Flash ATA card

Data Format MS-DOS format

Storage Content Setting data, measurement data, screen
data

(7) External Control Input/Output

Integration measurement start/end control input/output
Control Input TTL level or contact point

Control Output TTL level

IM CW240E
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17.1 CW 240 Specifications

(8) Analog Input and DA Output Function (Optional)

® DA Output
Output Voltage

Output Quantity
Output Data
(Select 4 items)

Accuracy
Resolution
Update Interval

Temperature Coefficient
Output Resistance
Electric Energy Output Rate

® Analog Input
Input Range
Input Quantity
Accuracy
Resolution
Sample Rate
Input Resistance

+1 V DC for each range of the rated value
Electric energy depends on output rate.
Magnification of 1, 10, or 100 can be set for
harmonics.
Frequency is (0.4 to 0.7 V)/(40 to 70 Hz)
4CH
Instantaneous value
Voltage, current, average voltage, average
current, active power, reactive power,
apparent power, power factor, phase
angle, frequency
Electric energy
Electric energy (consumed/regenerative),
reactive energy (lagging/leading)
Harmonics
Level, content, phase angle, total value,
THD (THD-F/THD-R)
+ (measurement accuracy + 0.2%f.s.)
Polarity + 11 bits
Other than harmonic measurement:
1 input signal cycle
Harmonic measurement elements:
16 input signal cycles
+0.02% f.s./°C or less
22 Q +5%
Select from 1 V/1 kWh, 1 V/5 kWh,
1 V/10 kWh, 1 V/50 kWh, 1 V/100 kWh,
1 V/500 kWh, and 1 /1000 kWh

100 mV/1V/5V DC
2CH

+0.5% f.s.

Polarity + 11 bits
Approx. 20 msec
Approx. 100 kQ
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17.1 CW 240 Specifications

(9) General Specifications

Location of Use Indoors, up to an altitude of 2000m
Storage Temperature/Humidity Range
—20 to 60°C, 90% R.H. or less
(no condensation)
Operating Temperature/Humidity Range
5t0 40°C, 5 to 80% R.H. or less
(no condensation)
Insulation Resistance 500 V DC, 50 MW or higher
Between the voltage input terminal and the
main unit case
Between the voltage input terminal and the
current input terminal/DC power supply
terminal/external interface terminal

Breakdown Voltage 5.55 kVrms AC/1 minute interval (sensitivity
current 1 mA)
(50/60Hz, 1 minute) Between the voltage input terminal and the

main unit case
3.32 kVrms AC /1 minute interval (sensitivity
current 1 mA)
Between the voltage input terminal and the
current input terminal/DC power supply
terminal/external interface terminal

Power Supply Dedicated adapter (included) 100 to 240 V
AC, 50/60 Hz

Power Failure Backup Battery 6 size AA alkaline dry cells
(included)

Power Supply NiMH battery (sold separately)

Maximum Rated Power Main Unit: Approx. 10 W (during normal
operation), approx. 20 W (during NiMH
charge)

AC Adapter: Approx. 30 VA (during normal
operation), approx. 60 VA (during NiMH

charge)

Dimensions Approx. 206 (W) X 184 (H) X 65 (D) mm
(excluding protruding parts)

Weight Approx. 1.2 kg (excluding battery)

@ Accuracy Guarantee Conditions

Warm-up Time 30 minutes or more, at available input range,
sine wave input, power factor = 1, with PLL
synchronization

Accuracy Guarantee Temperature/Humidity Range
23 £5°C, 30 to 75% R.H. or less

Accuracy Guarantee Frequency Range
45 to 65 Hz

Accuracy Guarantee Period 1 year

IM CW240E
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17.1 CW 240 Specifications

@® Accessories

N O AN F- o | (=Y R RR 1
2. AA-size alkaline Batteries ..........ccoovuiiiieiiieiie e 6
3. Voltage Probe (Model: 91007)

(black, red, yellow, blue, 1 each; cord length: 3 m) ......cccceevvvveennes 1 set
4. USEI'S MANUAI .......ooiiiiiiiiiiii e 1
5. QUICK SEtUP MANUAL .....co.eiiiiiiiiieiiiie et 1
6. CD-ROM ..ottt 1

CD-ROM Contents

« User's Manual

¢ Quick setup Manual

» Communication Function Manual

« ToolBox240 (setup and data conversion software)
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17.2 Specifications of Current
Clamps (Clamp-on Probe)

Dimensions of Model 96036

Dimensions of Model 96033

(45 Hz to 3.5 kHz)

Item 96036 96033

Measurable conductor diameter @ 40mm max. @ 18mm max.
Measurement range 0-2A AC 0-50A AC
Output voltage 0-50mV AC 0-500mV AC

Amplitude +0.5% of rdg. +0.01mV +0.5% of rdg. £0.1mV
Accuracy " (45 to 66 Hz) (45 to 66 Hz)

Phase Within £2.0° Within £1.0°
Maximum allowable current "9 20A AC 130A AC

(45 Hz to 1 kHz)

Frequency range

20 Hz to 5 kHz

20 Hz to 20 kHz

Maximum applicable circuit voltage

50V AC

300V AC

External dimensions (W)x(H)x(D)

Approx.70mmx120mmx25mm

Approx.52mmx106mmx25mm

Weight

Approx.300g

Approx.220g

*1) Varies depending on the input level and frequency. For detailed specififications, refer to the

Users Manual that comes with the clamp-on power meter.

IM CW240E
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17.2 Specifications of Current Clamps

Dimensions of Model 96030/96031

()

Item 96030 96031
Measurable conductor diameter @ 30mm max. 2 30mm max.
Measurement range 0-200A AC 0-500A AC
Output voltage 0-500mV AC 0-500mV AC

(45 Hz to 1 kHz)

Amplitude +0.5% of rdg. +0.1mV +0.5% of rdg. +0.1mV
Accuracy ) (45 to 66 Hz) (45 to 66 Hz)

Phase Within £0.5° Within +1.0°
Maximum allowable current ™ 250A AC 625A AC

(45 Hz to 400Hz)

Frequency range

20 Hz to 20 kHz

20 Hz to 5 kHz

Maximum applicable circuit voltage

600V AC

600V AC

External dimensions (W)x(H)x(D)

Approx.73mmx130mmx30mm

Approx.73mmx130mmx30mm

Weight

Approx.300g

Approx.300g

*1) Varies depending on the input level and frequency. For detailed specififications, refer to the
Users Manual that comes with the clamp-on power meter.
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17.2 Specifications of Current Clamps

Dimensions of Model 96032

2\

_—

AN

Dimensions of Model 96034

2. 11 N

(45 Hz to 66 Hz)

Item 96032 96034

Measurable conductor diameter @ 65mm max. 65x100mm max.
Measurement range 0-700A AC 0-1000/2000/3000A AC
Output voltage 0-500mV AC 0-500mV AC

Amplitude +1.0% of rdg. +0.2mV +1.0% of rdg.
Accuracy ‘) (45 to 66 Hz) —_—

Phase Within £1.0° Within £1.0°
Maximum allowable current " 1000A AC (5 minutes) 2400A AC

3600A AC (10 minutes)

Frequency range

45 Hz to 66 Hz

30 Hz to 1.5 kHz

Maximum applicable circuit voltage

600V AC

600V AC

External dimensions (W)x(H)x(D)

Approx.100mmx172.5mmx32mm

Approx.120mmx310mmx48mm

Weight

Approx.500g

Approx.1,390g

*1) Varies depending on the input level and frequency. For detailed specififications, refer to the

Users Manual that comes with the clamp-on power meter.

IM CW240E
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17.2 Specifications of Current Clamps

Dimensions of Model 96035

Item 96035

Measurable conductor diameter 2 170mm max.
Measurement range 0-300/3000A AC
Output voltage 0-500mV

Amplitude +1.0% of rdg.
Accuracy (45 to 66 Hz)

Phase Within +1.0°
Maximum allowable current ™ 3600A AC

(10 Hz to 1 kHz)

Frequency range 10 Hz to 20 Hz
Maximum applicable circuit voltage 1000V AC (primary side)
External dimensions (W)x(H)x(D) | Approx.140mmx64mmx28mm
Weight Approx.470g

*1) Varies depending on the input level and frequency. For detailed specififications, refer to the
Users Manual that comes with the clamp-on power meter.
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IAppendix 1 Block Diagram
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Appendix 2 File/

Print Item Descriptions

Setting File Data Format

Manual storage measurement files, standard interval time measurement files,
and voltage fluctuation measurement files are saved in CSV format (each piece
of data is in text format, separated by a comma). This data can be used easily on

a PC with various application software.

Manual Storage Measurement Data Format

MODEL,CW240,400 A
VERSION,1.00

1D,001

LOAD,1

WIRING,1P2W
VAR_METHOD,OFF
FREQUENCY,50Hz
SAMPLING,PLL

SOURCE,U1

INTERVAL,30min

U_RANGE, 150V
A_RANGE,5A,20A,20A,20A
VT,1.00

CT,1.00,1.00,1.00,1.00 J

DATE,TIME,ETIME,U1_INST(V),...

2004/02/05,00:00:00,000000:00:00,1.000E+02,...
2004/02/05,00:03:00,000000:00:00,1.000E+02,...
2004/02/05,00:10:00,000000:00:00,1.000E+02,...

Setting Data

Header Characters

Measurement Data

IM CW240E
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Appendix 2 File/Print ltem Descriptions

Standard Interval Time Measurement Data Format

MODEL,CW240,200 3
VERSION,1.00

1D,001

LOAD,1

WIRING,1P2W
VAR_METHOD,OFF
FREQUENCY,50Hz
SAMPLING,PLL

SOURCE,U1

INTERVAL,30min

U_RANGE, 150V
A_RANGE,5A,20A,20A,20A
VT,1.00

CT,1.00,1.00,1.00,1.00 J

2004/02/05,00:00:00,START
DATE,TIME,ETIME,U1_INST(V),...

2004/02/05,00:00:00,000000:00:00,1.000E+02,...
2004/02/05,00:30:00,000000:30:00,1.000E+02,...
2004/02/05,01:00:00,000001:00:00,1.000E+02,...

2004/02/05,01:00:00,STOP

Setting Data

Setting Data

Measurement Start Date and Time
Header Characters

Measurement Data

Measurement End Date and Time

Header Characters Content
MODEL Model, identification characters
VERSION Version number
1D ID number
LOAD Load
WIRING Wiring
VAR_METHOD Reactive wattmeter method
FREQUENCY Fixed clock
SAMPLING Sampling method
SOURCE Frequency measurement element
INTERVAL Interval time
U_RANGE Voltage range
A_RANGE Current range
VT VT ratio
CT CT ratio

App.2-2
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Appendix 2 File/Print Item Descriptions

Header Characters
Normal Measurement Data (excluding 3P3W+1P3W)

Category Header Characters Content Unit

DATE Data output date yyyy/mm/dd

Data output time | TIME Data output time hh:mm:ss
ETIME Elapsed time hhhhhh:mm:ss
UL_INST(V) Voltage 1 rms value
U2_INST(V) Voltage 2 rms value

Voltage U3_INST(V) Voltage 3 rms value \Y
Uave_INST(V) L/ggzgsnméz \S/alue Average value
I11_INST(A)_1to I1_INST(A)_4 Current 1 rms value Loads 1to 4
12_INST(A)_1to I2_INST(A)_2 Current 2 rms value Loads 1 and 2

Current I13_INST(A)_1to I3_INST(A)_2 Current 3 rms value Loads 1 and 2 A
lave_INST(A)_1 to lave_INST(A)_2 gg&zztnrga:a:_“:a d’?ﬁ':gg ‘Z’a'“e
14_INST(A)_1 Current 4 rms value
P_INST(W)_1 to P_INST(W)_4 Active power Loads 1to 4 w

Electric Power Q_INST(Var)_1to Q_INST(Var)_4 Reactive power Loads 1 to 4 Var
S_INST(VA)_1to S_INST(VA)_4 Apparent power Loads 1 to 4 VA

Power Factor PF_INST_1to PF_INST_4 Power factor Loads 1 to 4

Phase Angle PA_INST(deg)_1 to PA_INST(deg)_4 Phase angle Loads 1to 4 deg

Frequency F_INST(Hz) Frequency Hz
P1_INST(W)_1to P1_INST(W)_2 Active power 1 Loads 1 and 2
P2_INST(W)_1 to P2_INST(W)_2 Active power 2 Loads 1 and 2 w
P3_INST(W)_1 to P3_INST(W)_2 Active power 3 Loads 1 and 2
Q1_INST(Var)_1to Q1_INST(Var)_2 Reactive power 1 Loads 1 and 2
Q2_INST(Var)_1 to Q2_INST(Var)_2 Reactive power 2 Loads 1 and 2 Var
Q3_INST(Var)_1 to Q3_INST(Var)_2 Reactive power 3 Loads 1 and 2
S1_INST(VA)_1to S1_INST(VA)_2 Apparent power 1 Loads 1 and 2

Each CH Value | S2_INST(VA)_1to S2_INST(VA)_2 Apparent power 2 Loads 1 and 2 VA
S3_INST(VA)_1to S2_INST(VA)_2 Apparent power 3 Loads 1 and 2
PF1_INST_1to PF1_INST_2 Power factor 1 Loads 1 and 2
PF2_INST_1to PF2_INST_2 Power factor 2 Loads 1 and 2
PF3_INST_1to PF3_INST_2 Power factor 3 Loads 1 and 2
PA1_INST(deg)_1 to PAL_INST(deg)_2 | Phase angle 1 Loads 1 and 2
PA2_INST(deg)_1 to PA2_INST(deg)_2 | Phase angle 2 Loads 1 and 2 deg
PA3_INST(deg)_1 to PA3_INST(deg)_2 | Phase angle 3 Loads 1 and 2

DC Voltage DC1_INST(V) DC voltage CH1 v
DC2_INST(V) DC voltage CH2

« For the average value, INST becomes AVE.
« For the maximum value, INST becomes MAX.
« For the minimum value, INST becomes MIN.
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Appendix 2 File/Print ltem Descriptions

Normal Measurement Data (excluding 3P3W+1P3W)

Category Header Characters Content Unit
Wh+_INTEG(Wh)_1 to Wh+_INTEG(Wh)_4 f‘gg;‘s’ ilfoCTC energy (consumed)
Wh
Active electric energy (regenerative)
Electric | Wh—_INTEG(Wh)_1 to Wh~_INTEG(Wh)_4 Loads 1104
Energy ; ;
Varh+_INTEG(Varh)_1 to Varh+ INTEG(Varh)_4 fg:g;"’lets'ic"'c energy (1ag)
R - I - load Varh
Varh—_INTEG(Varh)_1 to Varh— INTEG(Varh)_4 Lj:g;"’lets ectric energy (lead)
Active electric energy within
Wh+_INTVL(Wh)_1 to Wh+_INTVL(Wh)_4 interval time (consumed) Loads 1 to 4
Wh
Active electric energy within
Wh—_INTVL(Wh)_1 to Wh~_INTVL(Wh)_4 interval time (regenerative) Loads 1 to 4
Reactive electric energy within
Varh+_INTVL(Varh)_1 to Varh+_INTVL(Varh)_4 interval time (lag) Loag)s, 1t04
I n Varh
Reactive electric energy within
Varh—_INTVL(Varh)_1 to Varh—_INTVL(Varh)_4 interval time (lead) Loads 1 to 4
Average active power within
P_DEM(W)_1 to P_DEM(W)_4 interval time (consumed) Loads 1 to 4 w
Demand
Average reactive power within
Q_DEM(Var)_1 to Q_DEM(var)_4 interval time (lag) Loads 1 to 4 Var
Average power factor within
PF_DEM_1to PF_DEM_4 interval time Loads 1to 4
Maximum demand value Active power
P_DEM_MAX(W)_1 to P_DEM_MAX(W)_4 Loads 1 t0 4 P w
P_DEM_MAX_DATE_1 to P_DEM_MAX_DATE_4 Maximum demand date
- - - _LWoP_| - — =" | yyyy/mm/dd Loads 1 to 4
Maximum demand time
P_DEM_MAX_TIME_1 to P_DEM_MAX_TIME_4| | "o e 1 10 4

App2_4 IM CW240E



Appendix 2 File/Print Item Descriptions

Harmonic Measurement Data (excluding 3P3W+1P3W)

Category Header Characters Content Unit
U1(n)_INST(V) nth order harmonic voltage 1 rms value
U2(n)_INST(V) nth order harmonic voltage 2 rms value |V
U3(n)_INST(V) nth order harmonic voltage 3 rms value

nth order harmonic current 1 rms value
11(n)_INST(A)_1 to I1(n)_INST(A)_4 Loads 1 to 4
Harmonic nth order harmonic current 2 rms value
Level 12(n)_INST(A)_1 to 12(n)_INST(A)_2 Loads 1 and 2 A
nth order harmonic current 3 rms value
13(n)_INST(A)_1 to I3(n)_INST(A)_2 Loads 1 and 2
14(n)_INST(A)_1 nth order harmonic current 4 rms value
nth order harmonic electric power value
P(n)_INST(W)_1 to P(n)_INST(W)_4 Loads 1 to 4 w
Ulcont(n)_INST(%) nth order harmonic voltage 1 content
U2cont(n)_INST(%) nth order harmonic voltage 2 content
U3cont(n)_INST(%) nth order harmonic voltage 3 content
nth order harmonic current 1 content
0, 0,
11cont(n)_INST(%)_1 to 11cont(n)_INST(%)_4 Loads 1 to 4
Harmonic nth order harmonic current 2 content
0, 0, 0,
Content 12cont(n)_INST(%)_1 to 12cont(n)_INST(%)_2 Loads 1 and 2 %
nth order harmonic current 3 content
0, 0,
13cont(n)_INST(%)_1 to 13cont(n)_INST(%)_2 Loads 1 and 2
l4cont(n)_INST(%)_1 nth order harmonic current 4 content
nth order harmonic electric power
0, 0,
Pcont(n)_INST(%)_1 to Pcont(n)_INST(%)_4 content Loads 1 to 4
Ulpa(n)_INST(deg) nth order harmonic voltage 1 phase angle
U2pa(n)_INST(deg) nth order harmonic voltage 2 phase angle
U3pa(n)_INST(deg) nth order harmonic voltage 3 phase angle
nth order harmonic current 1 phase
11pa(n)_INST(deg)_1 to I11pa(n)_INST(deg)_4 angle Loads 1 t0 4
Harmonic nth order harmonic current 2 phase
de
Phase Angle 12pa(n)_INST(deg)_1 to 12pa(n)_INST(deg)_2 angle Loads 1 and 2 g
nth order harmonic current 3 phase
1tol INST 2
13pa(n)_INST(deg)_1 to I13pa(n)_INST(deg)_ angle Loads 1 and 2
l14pa(n)_INST(deg)_1 nth order harmonic current 4 phase angle
nth order harmonic electric power phase
Ppa(n)_INST(deg)_1 to Ppa(n)_INST(deg)_4 angle Loads 1 to 4
« Any harmonic order of 01 to 50 is entered for n.
« For the average value, INST becomes AVE.
« For the maximum value, INST becomes MAX.
« For the minimum value, INST becomes MIN.
IM CW240E
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Appendix 2 File/Print ltem Descriptions

Harmonic Measurement Data (excluding 3P3W+1P3W)

Category Header Characters Content Unit
TOTAL_U1_INST(V) Voltage 1 total value (1st to 50th order)
TOTAL_U2_INST(V) Voltage 2 total value (1st to 50th order) |V
TOTAL_U3_INST(V) Voltage 3 total value (1st to 50th order)
TOTAL_I1_INST(A)_1 to TOTAL_I1_INST(A)_4 Current 1 total value (1st to 50th order)

Loads 1to 4
Current 2 total value (1st to 50th order)
Total Value| TOTAL_I2_INST(A)_1 to TOTAL_I2_INST(A)_2 Loads 1 and 2 A
TOTAL_I3_INST(A)_1 to TOTAL_I3_INST(A)_2 Current 3 total value (1st to 50th order)
Loads 1 and 2
TOTAL_I4_INST(A)_1 Current 4 total value (1st to 50th order)
Electric power total value
TOTAL_P_INST(W)_1 to TOTAL_P_INST(W)_4 (1st to 50th order) Loads 1 to 4 W
THDF_U1_INST(%) Voltage 1 total harmonic distortion factor
THDF_U2_INST(%) Voltage 2 total harmonic distortion factor
THDF_U3_INST(%) Voltage 3 total harmonic distortion factor
THDF_I1_INST(%)_1 to THDF_I1_INST(%)_4 Current 1 total harmonic distortion factor
THD-E Loads 1to 4 %
. (]

(Selection) . .

THDF_I2_INST(%)_1 to THDF_I2_INST(%)_2 Current 2 total harmonic distortion factor
Loads 1 and 2

THDF_I3_INST(%)_1 to THDF_I3_INST(%)_2 Current 3 total harmonic distortion factor
Loads 1 and 2

THDF_I4_INST(%)_1 Current 4 total harmonic distortion factor

THDR_U1_INST(%) Voltage 1 total harmonic distortion factor

THDR_U2_INST(%) Voltage 2 total harmonic distortion factor

THDR_U3_INST(%) Voltage 3 total harmonic distortion factor

THDR_I1_INST(%)_1 to THDR_I1_INST(%)_4 Current 1 total harmonic distortion factor

. Loads 1to 4
THD-R o
(Selection) Current 2 total harmonic distortion factor | -
0, 0,

THDR_I2_INST(%)_1 to THDR_I2_INST(%)_2 | "1y 2%
Current 3 total harmonic distortion factor

THDR_I3_INST(%)_1 to THDR_I3_INST(%)_2 Loads 1 and 2

THDR_I4_INST(%)_1 Current 4 total harmonic distortion factor

* Any harmonic order of 01 to 50 is entered for n.

« For the average value, INST becomes AVE.

« For the maximum value, INST becomes MAX.

« For the minimum value, INST becomes MIN.
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Appendix 2 File/Print Item Descriptions

Normal Measurement Data (3P3W+1P3W)

Category Header Characters Content Unit
DATE Data output date
Date and Time TIME Data output time
ETIME Elapsed time
U1 _INST(V)_3P Voltage 1 rms value
3p3W U2_INST(V)_3P Voltage 2 rms value
U3_INST(V)_3P Voltage 3 rms value
Voltage Uave_INST(V)_3P Voltage rms value Average value between CHs | v
U1 _INST(V)_1P Voltage 1 rms value
1P3W | U2_INST(V)_1P Voltage 2 rms value
Uave_INST(V)_1P Voltage rms value Average value between CHs
11_INST(A)_3P Current 1 rms value
12_INST(A)_3P Current 2 rms value
3P3W
13_INST(A)_3P Current 3 rms value
Current lave_INST(A)_3P Current rms value Average value between CHs | A
11_INST(A)_1P Current 1 rms value
1P3W | 12_INST(A)_1P Current 2 rms value
lave_INST(A)_1P Current rms value Average value between CHs
P_INST(W)_3P Active power W
Q_INST(Var)_3P Reactive power Var
Electric 3p3W S_INST(VA)_3P Apparent power VA
Power 1P3W P_INST(W)_1P Active power W
Q_INST(Var)_1P Reactive power Var
S_INST(VA)_1P Apparent power VA
Power 3P3W | PF_INST_3P Power factor
Factor 1P3W | PF_INST_1P Power factor
Phase 3P3W | PA_INST(deg)_3P Phase angle deg
Angle 1P3W | PA_INST(deg) 1P Phase angle
Frequency F_INST(Hz) Frequency Hz
« For the average value, INST becomes AVE.
« For the maximum value, INST becomes MAX.
« For the minimum value, INST becomes MIN.
IM CW240E
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Appendix 2 File/Print ltem Descriptions

Normal Measurement Data (3P3W+1P3W)

Category Header Characters Content Unit
P1_INST(W)_3P Active power 1 W
P3_INST(W)_3P Active power 3
Q1_INST(Var)_3P Reactive power 1 Var
Q3_INST(Var)_3P Reactive power 3
3P3W S1_INST(VA)_3P Apparent power 1 VA
S3_INST(VA)_3P Apparent power 3
PF1_INST_3P Power factor 1
PF3_INST_3P Power factor 3
PA1_INST(deg)_3P Phase angle 1 deg
Each CH PA3_INST(deg)_3P Phase angle 3
Value P1_INST(W) 1P Active power 1 w
P2_INST(W)_1P Active power 2
Q1_INST(Var)_1P Reactive power 1 Var
Q2_INST(Var)_1P Reactive power 2
1P3W S1_INST(VA)_1P Apparent power 1 VA
S2_INST(VA)_1P Apparent power 2
PF1_INST_1P Power factor 1
PF2_INST_1P Power factor 2
PA1_INST(deg)_1P Phase angle 1
PA2_INST(deg)_1P Phase angle 2 deg
DC DC1_INST(V) DC voltage CH1 v
Voltage DC2_INST(V) DC voltage CH2
« For the average value, INST becomes AVE.
« For the maximum value, INST becomes MAX.
« For the minimum value, INST becomes MIN.
IM CW240E
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Appendix 2 File/Print Item Descriptions

Normal Measurement Data (3P3W+1P3W)

Category Header Characters Content Unit
Wh+_INTEG(Wh)_3P Active electric energy (consumed) Wh
apaw Wh—_INTEG(Wh)_3P Active electric energy (regenerative)
Varh+_INTEG(Varh)_3P Reactive electric energy (lag) varh
Electric Varh—_INTEG(Varh)_3P Reactive electric energy (lead) ar
Energy Wh+_INTEG(Wh)_1P Active electric energy (consumed)
1P3w Wh—_INTEG(Wh)_1P Active electric energy (regenerative) wh
Varh+_INTEG(Varh)_1P Reactive electric energy (lag)
Varh
ar
Varh—_INTEG(warh)_1P Reactive electric energy (lead)
Active electric energy within interval time
Wh+_INTVL(Wh)_3P (consumed) 9y
Whe INTVL(Wh) 3P Active electric energy within interval time
i (Wh)_ (regenerative)
Reactive electric energy within interval time
Varh+_INTVL(Varh) 3P | (= 9y
Varh
Reactive electric energy within interval time
Varh—_INTVL(Varh)_3P (lead)
3P3W - —
P_DEM(W)_3P Average_actlve power within w
interval time (consumed)
Average reactive power within
DEM(Var)_3P
Q. (Van_. interval time (lag) var
PF_DEM_3P Average power factor within interval time
P_DEM_MAX(W)_3P Maximum demand value Active power w
P_DEM_MAX_DATE_3P Maximum demand date
P_DEM_MAX_TIME_3P Maximum demand time
Demand i i ithin i ;
Active electric energy within interval time
Wh+_INTVL(Wh)_1P (consumed) ]
Wi
Whe INTVLOWH) 1P Active electric energy within interval time
= (Wh)_ (regenerative)
Reactive electric energy within interval time
Varh+_INTVL(Varh)_1P | o5 v
Varh
Reactive electric energy within interval time
Varh—_INTVL(Varh)_1P (lead)
1P3W ; ithi
P_DEM(W)_1P lAverageAactlve power within w
interval time (consumed)
Average reactive power within
DEM(Var)_1P . .
Q. (Van_. interval time (lag) var
PF_DEM_1P Average Ppower factor within Var
interval time
P_DEM_MAX(W)_1P Maximum demand value Active power w
P_DEM_MAX_DATE_1P Maximum demand date
P_DEM_MAX_TIME_1P Maximum demand time
IM CW240E
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Appendix 2 File/Print ltem Descriptions

Harmonic Measurement Data (3P3W+1P3W)

Category Header Characters Content Unit
Ul1(n)_INST(V)_3P nth order harmonic voltage 1 rms value
U2(n)_INST(V)_3P nth order harmonic voltage 2 rms value \
U3(n)_INST(V)_3P nth order harmonic voltage 3 rms value
3P3W | 11(n)_INST(A)_3P nth order harmonic current 1 rms value
) 12(n)_INST(A)_3P nth order harmonic current 2 rms value A
[‘:\:Z?OHIC 13(n)_INST(A)_3P nth order harmonic current 3 rms value
P(n)_INST(W)_3P nth order harmonic electric power value W
U1(n)_INST(V)_1P nth order harmonic voltage 1 rms value v
U2(n)_INST(V)_1P nth order harmonic voltage 2 rms value
1P3W | 11(n)_INST(A)_1P nth order harmonic current 1 rms value A
12(n)_INST(A)_1P nth order harmonic current 2 rms value
P(n)_INST(W)_1P nth order harmonic electric power value %
Ulcont(n)_INST(%)_3P nth order harmonic voltage 1 content
U2cont(n)_INST(%)_3P nth order harmonic voltage 2 content
U3cont(n)_INST(%)_3P nth order harmonic voltage 3 content
3p3w | I1cont(n)_INST(%)_3P nth order harmonic current 1 content
12cont(n)_INST(%)_3P nth order harmonic current 2 content
Harmonic 13cont(n)_INST(%)_3P nth order harmonic current 3 content o
Content Pcont(n)_INST(%)_3P nth order harmonic electric power content 0
Ulcont(n)_INST(%)_1P nth order harmonic voltage 1 content
U2cont(n)_INST(%)_1P nth order harmonic voltage 2 content
1P3W | I1cont(n)_INST(%)_1P nth order harmonic current 1 content
12cont(n)_INST(%)_1P nth order harmonic current 2 content
Pcont(n)_INST(%)_1P nth order harmonic electric power content
Ulpa(n)_INST(deg)_3P nth order harmonic voltage 1 phase angle
U2pa(n)_INST(deg)_3P nth order harmonic voltage 2 phase angle
U3pa(n)_INST(deg)_3P nth order harmonic voltage 3 phase angle
3P3W | I1pa(n)_INST(deg)_ 3P nth order harmonic current 1 phase angle
12pa(n)_INST(deg)_3P nth order harmonic current 2 phase angle
Harmonic 13pa(n)_INST(deg)_3P nth order harmonic current 3 phase angle deg
Phase Angle Ppa(n)_INST(deg)_3P nth order harmonic electric power phase angle
Ulpa(n)_INST(deg)_ 1P nth order harmonic voltage 1 phase angle
U2pa(n)_INST(deg)_1P nth order harmonic voltage 2 phase angle
1P3W | I1pa(n)_INST(deg)_1P nth order harmonic current 1 phase angle
12pa(n)_INST(deg)_1P nth order harmonic current 2 phase angle
Ppa(n)_INST(deg)_1P nth order harmonic electric power phase angle

< Harmonic order 01 to 50 is entered for n.

« For the average value, INST becomes AVE.

« For the maximum value, INST becomes MAX.
« For the minimum value, INST becomes MIN.
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Appendix 2 File/Print Item Descriptions

Harmonic Measurement Data (3P3W+1P3W)

Header Characters

Content

Unit

TOTAL_U1_INST(V)_3P

Voltage 1 total value (1st to 50th order)

TOTAL_U2_INST(V)_3P

Voltage 2 total value (1st to 50th order)

TOTAL_U3_INST(V)_3P

Voltage 3 total value (1st to 50th order)

TOTAL_I1_INST(A)_3P

Current 1 total value (1st to 50th order)

TOTAL_I2_INST(A)_3P

Current 2 total value (1st to 50th order)

TOTAL_I3_INST(A)_3P

Current 3 total value (1st to 50th order)

TOTAL_P_INST(W)_3P

Electric power total value (1st to 50th order)

W

TOTAL_U1_INST(V)_1P

Voltage 1 total value (1st to 50th order)

TOTAL_U2_INST(V)_1P

Voltage 2 total value (1st to 50th order)

TOTAL_I1_INST(A)_1P

Current 1 total value (1st to 50th order)

TOTAL_I2_INST(A)_1P

Current 2 total value (1st to 50th order)

TOTAL_P_INST(W)_1P

Electric power total value (1st to 50th order)

W

THDF_U1_INST(%)_3P

Voltage 1 total harmonic distortion factor

THDF_U2_INST(%)_3P

Voltage 2 total harmonic distortion factor

THDF_U3_INST(%)_3P

Voltage 3 total harmonic distortion factor

THDF_I1_INST(%)_3P

Current 1 total harmonic distortion factor

THDF_I2_INST(%)_3P

Current 2 total harmonic distortion factor

THDF_I3_INST(%)_3P

Current 3 total harmonic distortion factor

THDF_U1_INST(%)_1P

Voltage 1 total harmonic distortion factor

THDF_U2_INST(%)_1P

Voltage 2 total harmonic distortion factor

THDF_I1_INST(%)_1P

Current 1 total harmonic distortion factor

THDF_I2_INST(%)_1P

Current 2 total harmonic distortion factor

%

THDR_U1_INST(%)_3P

Voltage 1 total harmonic distortion factor

THDR_U2_INST(%)_3P

Voltage 2 total harmonic distortion factor

THDR_U3_INST(%)_3P

Voltage 3 total harmonic distortion factor

THDR_I1_INST(%)_3P

Current 1 total harmonic distortion factor

THDR_I2_INST(%)_3P

Current 2 total harmonic distortion factor

THDR_I3_INST(%)_3P

Current 3 total harmonic distortion factor

Category
3P3W
Total Value
1P3W
3P3W
THD-F
(Selection)
1P3W
3P3W
THD-R
(Selection)
1P3W

THDR_U1_INST(%)_1P

Voltage 1 total harmonic distortion factor

THDR_U2_INST(%)_1P

Voltage 2 total harmonic distortion factor

THDR_I1_INST(%)_1P

Current 1 total harmonic distortion factor

THDR_I2_INST(%)_1P

Current 2 total harmonic distortion facto

%

» Harmonic order 01 to 50 is entered for n.

« For the average value, INST becomes AVE.

« For the maximum value, INST becomes MAX.
 For the minimum value, INST becomes MIN.
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Appendix 2 File/Print Item Descriptions

Voltage Fluctuation Measurement Data Format

MODEL,CW240,T006
VERSION,1.00
ID,001
WIRING,1P2W
FREQUENCY,50Hz
SAMPLING,PLL
SOURCE,U1
U_RANGE, 150V
VT,1.00

STD_VOLT, 100V
HYSTERESIS,1
SWELL,110

DIP,90
INTERRUPTION, 10

NO,DATE, TIME,, TYPE,CH,IN/OUT,U_INST(V),PERIOD_TIME,
1,2004/02/05,00:00:00,000,SWELL,U1,IN,9.000E+01,0000:00:00,000

~

Setting Data

Header Characters

2,2004/02/05,00:00:01,000,SWELL,U1,0UT,1.000E+02,0000:00:01,000 — Detection Data

App.2-12
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Appendix 2 File/Print Item Descriptions

Setting Data

Header Characters Content

Content

MODEL

Model, identification characters

VERSION Version number

ID ID number

WIRING Wiring

FREQUENCY Fixed clock
SAMPLING Sampling method
SOURCE Frequency measurement element
U_RANGE Voltage range

VT VT ratio

STD_VOLT Standard voltage
HYSTERESISE Detection hysteresis
SWELL Detection voltage swell
DIP Detection voltage dip

INTERRUPTION

Detection voltage interruption

Detection Data

Header Characters Content
NO Number
DATE Detection date yyyy/mm/dd
. hh:mm:ss
TIME Detection time
nnn msec
SWELL : swell
TYPE Detection type DIP :dip
INTER :interruption
U1,U2,u3
CH Voltage CH Ul 3PU2_3PU3_3P
Ul_1PU2_1P
. IN :start
IN/OUT Detection start/end OUT: end
U_INST(V) Detection voltage rms value (V)
hhhh:mm:ss
PERIOD_TIME Interval
nnn msec

IM CW240E
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Appendix 2 File/Print ltem Descriptions

Printer Output Contents
Normal Measurement Data (excluding 3P3W+1P3W)

Category Header Characters Content Unit
i s
Date and "
Time Demand start time Demand start tl.me .
yyyy/mm/dd hh:mm:ss
Elapsed time Elapsed time hhhhhh:mm:ss
*xkx INST(LOADL) ***** to | Instantaneous value
wrkk INST(LOADA) *xwxk Loads 1 to 4
::: ixig::gigg ::: 0 Average value Loads 1to 4
:::: MQQ?I:SQB}I; X::: ] Maximum value Loads 1 to 4
::::: mmgtgﬁgi; :::: 0 Minimum value Loads 1to 4
Ul Voltage 1 rms value
u2 Voltage 2 rms value
Voltage u3 Voltage 3 rms value V, kV, MV
Uave Voltage rms value Average
value between CHs
11 Current 1 rms value
12 Current 2 rms value
Current 13 Current 3 rms value mA, A, kA, MA
ave Current rms value Average
value between CHs
. P Current 4 rms value mW, W, kw, MW, GW, TW
Efv(\;grlc Q Active power MVar, Var, kVar, MVar, GVar, TVar
S Reactive power mVA, VA, kVA, MVA, GVA, TVA
Power Factor | PF Apparent power
Phase Angle | PA Power factor deg
Frequency F Phase angle Hz
P1 Active power 1
P2 Active power 2 mwW, W, kW,MW, GW, TW
P3 Active power 3
Q1 Reactive power 1
Q2 Reactive power 2 mVar, Var, kVar, MVar, GVar, TVar
Q3 Reactive power 3
S1 Apparent power 1
Ezc\'}alue s2 Apparent power 2 MVA, VA, kVA, MVA, GVA, TVA
S3 Apparent power 3
PF1 Power factor 1
PF2 Power factor 2
PF3 Power factor 3
PAL Phase angle 1
PA2 Phase angle 2 deg
PA3 Phase angle 3

App.2-14
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Appendix 2 File/Print Item Descriptions

Normal Measurement Data (excluding 3P3W+1P3W)

Category Header Characters Content Unit
DC DC1 DC voltage CH1 Y
Voltage |DC2 DC voltage CH2 '
*ix INTEGRATE(LOADL) ***** to .
wirk INTEGRATE(LOADA) =¥+ Electric energy Loads 1to 4
Wh+ Active electric energy (consumed) mWh, Wh, kWh,
Electric | Wh— Active electric energy (regenerative) MWh, GWh
Energy |varh+ Reactive electric energy (lag) mVarh, Varh, kVarh,
Varh— Electric energy (lead) MVarh, GVarh
*xkx INTERVAL(LOADL) ***** to | Active electric energy within
wrxkk INTERVAL(LOAD4) *xxkx interval time Loads 1to 4
Whe Active electric energy within
interval time (consumed) mVarh, Varh, kVarh,
Whe Active electric energy within MVarh, Gvarh
interval time (regenerative)
Demand
Varh+ Reactive electric energy within
interval time (lag) mVarh, Varh, kVarh,
Reactive electric energy within Mvarh, GVarh
Varh— . .
interval time (lead)
" DEMMAND(LOADL) ™™™ 10| o ang | oads 1 to 4
wxkk DEMMAND(LOAD4) #+*
P Average active power within mw, W, kw,
interval time (consumed) MW, GW, TW
Q Average reactive power within MVar, Var, kVar,
interval time (lag) MVar, GVar, TVar
PE Average power factor within
interval time
Demand
Pmax Maximum demand value Active power mw, W, kW,
MW, GW, TW
Maxi d d dat
DATE aximum demand date
yyyy/mm/dd
TIME MéllXIml‘,Im demand time
hh:mm:ss
IM CW240E
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Appendix 2 File/Print ltem Descriptions

Harmonic Measurement Data (excluding 3P3W+1P3W)

App.2-16

Category Header Characters Content Unit
Fkkkk KRAKK
. :mgIEtgiBz . | Instantaneous value Loads 1 to 4
wxkx AVE(LOADL) ***** to
. AVEEL OAD 4; . Average value Loads 1to 4
Fkkkk KhKkK
. mzigtgﬁgig . | Masximum value Loads 1 to 4
- .
. m:mgtgﬁgz . o Minimum value Loads 1 to 4
Ul Voltage 1
Voltage U2 Voltage 2
u3 Voltage 3
11 Current 1
12 Current 2
Current
13 Current 3
14 Current 4
Electric Power | P Electric power
Order ORDER Harmonic order
V, kV, MV
) mA, A, kA, MA
Level LEVEL Harmonic level
mwW, W, kW,
MW, GW, TW
Content CONT. Harmonic content %
Phase Angle PA Harmonic phase angle deg
V, kV, MV
mA, A, kA, MA
Total Value TOTAL Total value (1st to 50th order)
mw, W, kW,
MW, GW, TW
THD-F ic di i
) THDE Total harmonic distortion factor %
(Selection) (THD-F)
THD-R ic distorti
) THDR Total harmonic distortion factor %
(Selection) (THD-R)
IM CW240E




Appendix 2 File/Print Item Descriptions

Normal Measurement Data (3P3W+1P3W)

Category Header Characters Content Unit
. Data output date
Output time yyyy/mm/dd hh:mm:ss
Date and Time . Demand start time
Demand start time L
yyyy/mm/dd hh:mm:ss
Elapsed time Elapsed time hhhhhh:mm:ss
wekk INST(3P3W) ***** | |Instantaneous value 3P3W
week AVE(3P3W) **+*+* | Average value 3P3W
weoe MAX(3P3W) *++++ | Maximum value 3P3W
weokxe MIN(3P3W) *++++ | Minimum value 3P3W
wemek INST(LP3W) *+++* | Instantaneous value 1P3W
weeee AVE(1P3W) *++++ | Average value 1P3W
weoek MAX(1P3W) *++++ | Maximum value 1P3W
weoex MIN(LP3W) *++++ | Minimum value 1P3W
U1l Voltage 1 rms value
u2 Voltage 2 rms value
Voltage V, kv, MV
u3 Voltage 3 rms value
Uave Voltage rms value Average value between CHs
11 Current 1 rms value
12 Current 2 rms value
Current mA, A, kKA, MA
13 Current 3 rms value
lave Current rms value Average value between CHs
P Active power mw, W, kW,
P MW, GW, TW
. ’ MVar, Var, kVar,
Electric Power ) !
i W Q Reactive power MVar, GVar, Tvar
S Apparent power MVA, VA, kVA,
pparentp MVA, GVA, TVA
Power Factor PF Power factor
Phase Angle PA Phase angle deg
Frequency F Frequency Hz
P1 Active power 1
mw, W, kW,
P2 Active power 2
- MW, GW, TW
P3 Active power 3
Q1 Reactive power 1
N mVar, Var, kVar,
Q2 Reactive power 2 MVar. GVar, Tvar
Q3 Reactive power 3
S1 Apparent power 1
mVA, VA, kVA,
Each CH Value | S2 Apparent power 2 MVA GVA TVA
S3 Apparent power 3
PF1 Power factor 1
PF2 Power factor 2
PF3 Power factor 3
PA1 Phase angle 1
PA2 Phase angle 2 deg
PA3 Phase angle 3

IM CW240E
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Appendix 2 File/Print ltem Descriptions

Normal Measurement Data (3P3W+1P3W)

App.2-18

Category Header Characters Content Unit
DC1 DC voltage CH1
DC Voltage mV,V
DC2 DC voltage CH2
*xxk INTEGRATE(3P3W) ***+* | Electric energy 3P3W
wexkx INTEGRATE(LP3W) ***** | Electric energy 1P3W
Wh+ Active electric energy (consumed) mWh, Wh, kWh,
Electric Wh-— Active electric energy (regenerative) MWh, GWh
Energy Varh+ Reactive electric energy (lag) mVarh, Varh, kVarh,
Varh— Electric energy (lead) MVarh, GVarh
wrxerk INTERVAL(3P3W) *rorkx Active electric energy within interval time
wxkk INTERVAL(1LP3W) *xx* Demand 3P3W,1P3W
Active electric energy within
Wh+ . .
interval time(consumed) mWh, Wh, kWh,
Active electric energy within MWh, GWh
Wh- . . .
interval time (regenerative)
Demand - - —
Varh+ _Reactlvg electric energy within
interval time (lag) mVarh, Varh, kVarh,
Reactive electric energy within MvVarh, GVarh
Varh— . .
interval time (lead)
wreek DEMMAND(3P3W) **+** | Demand 3P3W
*xxk DEMMAND(1P3W) **+** | Demand 1P3W
p Average active power within mwW, W, kw,
interval time (consumed) MW, GW, TW
0 Average reactive power within MVar, Var, kVar,
interval time (lag) MVar, GVar, TVar
PF Average power factor within interval time
Demand VW KW
. . mw, W, A
Pmax Maximum demand value Active power MW, GW, TW
DATE Maximum demand date
yyyy/mm/dd
TIME M§X|m|..1m demand time
hh:mm:ss
IM CW240E




Appendix 2 File/Print Item Descriptions

Harmonic Measurement Data (3P3W+1P3W)

Category Header Characters Content Unit
wrdkx INST(3P3W) *xxs* Instantaneous value 3P3W
TRk AVE(SP3W) *rxrx Average value 3P3W
TR MAX(3P3W) *rkxk Maximum value 3P3W
sk MIN(BPBW) *or Minimum value 3P3W
wxkk INST(LP3W) **rix Instantaneous value 1P3W
wrkk AVE(LP3W) *xex Average value 1P3W
wrk MAX(LP3W) **ix Maximum value 1P3W
ks MIN(LP3W) #xies Minimum value 1P3W
Ul Voltage 1
Voltage U2 Voltage 2
u3 Voltage 3
11 Current 1
Current 12 Current 2
13 Current 3
Electric Power| P Electric power
Order ORDER Harmonic order
V, kV, MV
Level LEVEL Harmonic level mA, A, ki, MA
mw, W, kW,
MW, GW, TW
Content CONT. Harmonic content %
Phase Angle | PA Harmonic phase angle deg
V, kv, MV
Total Value | TOTAL (Tf;?'t;’a;';fh order) :Cv C\'lk:V’VMA
MWz GW, TW
THD-F Total harmonic distortion
(Selection) THDF factor (THD-F) %
(Selecion) | THOR e
IM CW240E
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Appendix 2 File/Print ltem Descriptions

Voltage Fluctuation Measurement Data

Header Characters Content
NO Number
DATE Detection date yyyy/mm/dd
. X hh:mm:ss
TIME Detection time
.nnn msec
SWELL: swell
TYPE Detection type DIP +dip
INTER : interruption
U1,U2,u3
CH Voltage CH U1l_3PU2_3RPU3_3P
Ul_1PU2_1P
IN/OUT Detection start/end IN':start
OUT : end
U_INST(V) Detection voltage Units: V,kV,MV.
rms value
hhhh:mm:ss
PERIOD_TIME Interval
.nnn msec

App.2-20
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Appendix 3 Polarity
(Active Power, Reactive Power,
Power Factor, Phase Angle)

With the CW240, the polarity of the active power, the reactive power, the power
factor, and the phase angle are expressed through the voltage and current
phase as shown in the following diagram.

Phase Lag Lead
Difference 180 90 0 90 180
Active Power - + + -
Reactive Power + + - -
Power Factor - + - +
Phase Angle - + - +
Active Power Reactive Power Power Factor/Phase Angle
90° 90° 90°
'\Lead '\Lead '\Lead
— + — — + —
180° 0° 180° 0° 180° 0°
— + + + - +
/_ag Aag /_ag
90° 90° 90°

When active power is "+"

When active power is "-"

When reactive power is "+" :

When reactive power is "-" :

. Energy is being supplied from the power supply

side to the load side. This is the normal status.

. Indicates that energy is being supplied from the

load side to the power supply side, and
regenerative power is being generated.

Indicates that the current phase is lagging behind
the voltage phase. If the reactive power is large, it
is necessary to connect a phase-advanced
capacitor, etc., and improve the power factor.
Indicates that the current phase is leading the
voltage phase.

IM CW240E
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Appendix 4 Polarity

(Harmonic Measurement)

@ Voltage Phase Angle, Current Phase Angle
With the CW240, measurement can be done selecting either the Ul
fundamental wave phase or the measurement element fundamental wave
phase as the standard.
In either case, the polarity is as follows.

eLead : + (0to 180°)

eLag :- (0to-180°)

@ Harmonic Power
Harmonic power measures the electric power of each order. The following is
determined according to polarity.
*When the polarity of harmonic power is +: Harmonics are flowing from
the power supply to the load.
*When the polarity of harmonic power is —: Harmonics are flowing from
the load to the power supply.

@ Harmonic Power Phase Angle

The harmonic power phase angle calculates the phase angle from the power
factor of each order.

There is a difference between using the reactive power method and not using it,
as indicated below.

When not using the reactive power method
The harmonic power phase angle formula is

Gpn = cos (%)

and Pn (active power) has polarity, but Sn (apparent power) does not have
polarity. As a result, opn becomes 0 to 180°, and the inflow/outflow of harmonics
can be determined as indicated below, but lead/lag cannot be determined.
« When 0to 90° : Harmonics are flowing from the power supply to the
load.
¢ When 90 to 180°: Harmonics are flowing from the load to the power
supply.

IM CW240E
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Appendix 4 Polarity (Harmonic Measurement)

When using the reactive power method
The harmonic power phase angle equations is

Gpn = tan (%)

and Pn (active power) and Qn (reactive power) both have polarity. As a result,
opn becomes 0 to £180°, and the inflow/outflow and lead/lag of harmonics can
be determined, as indicated below.
* When —90 to 90° : Harmonics are flowing from the power supply to the
load.
* When —90 to —180° or 90 to 180°
: Harmonics are flowing from the load to the power
supply.
« When 0to 180° : Lead phase
* When 0 to —180° : Lag phase

App4_2 IM CW240E



Appendix 5 Reactive Power

Method

Reactive Power Method

With the CW240, it is possible to select a reactive power calculation method that
either uses the reactive power method (reactive power method 1) or does not
use it (reactive power method 2).

® When not using the reactive power method (reactive power 2)
The calculation obtains the reactive power through the following formula from
apparent power VA (the product of the rms values of the voltage and current)
and active power P. Even if differing frequency elements are included in the
voltage and current, it is calculated as the rms value.
Even when not using the reactive power method, calculation through the
reactive power method is performed separately, and the polarity (code)
obtained with the reactive power method is used for polarity (SQ).

When the current lags behind the voltage : No polarity display

When the current leads the voltage : Polarity display is — (minus).

Q=SQ(VA)>-p?

Q = Reactive power

SQ = Polarity obtained through
the reactive power method

VA = Apparent power
P = Active power

In this case, the power factor is also obtained from the apparent power and the
active power, and this power factor is called the rms value power factor. It is an
operation that is used commonly. The polarity obtained with the reactive power
method is used to be able to determine lead/lag of the power factor polarity as
well.

IM CW240E
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Appendix 5 Reactive Power Method

® When using the reactive power method (reactive power 1)
The calculation shifts the current phase 90°, in the same manner as a common
wattmeter, and measures the reactive power directly. With this operation,
imbalance in the object of measurement, and the influence of harmonic
elements, can be removed, and the result is a measurement value for only
frequency elements that are the same as the voltage and current.

T
Q= %fov(t)xi(n%)dt
Q Reactive power

V(t), i(t) = Input signal
T 1 cycle of input signal

In this case, the power factor is obtained from the active power and the reactive
power, and this power factor is called the power ratio power factor.

If the voltage and current are both sine waves (the state excluding harmonic
elements) and are balanced, the value obtained from the above two types of
calculation will be the same result. If either voltage or current are unbalanced, or
harmonic elements are included, the result will differ, so it is necessary to select
the measurement method according to the state of the object of measurement
and the content of analysis.

Also, when comparing with other measuring devices, etc., make the selection
after confirming the measurement principles of that measuring device.

App.5-2

IM CW240E



Appendix 6 Sampling Method

The sampling method can be set on the basic setting 2/2 screen.
Refer to Section 6.3.2, Setting up the Sampling Method.

The PLL synchronization method and the fixed clock can be selected.
It is ordinarily set to PLL synchronization.

® PLL Synchronization
The operation is done by performing PLL synchronization with the zero cross
signal of frequency measurement input.

@ Fixed Clock

Sampling of 128 times the fixed clock is performed.

50 Hz or 60 Hz can be selected for the fixed clock.

Select 50 Hz or 60 Hz according to the measurement line frequency.

® PLL Unlock
"PLL unlock" indicates the state in which the frequency measurement input is at
or below the specified value when PLL synchronization has been set.

In this case, the mode switches to the fixed clock method, the measurement is
performed, and the [Jlf] mark is displayed on the screen.

Sampling is done at the frequency set with the fixed clock.
Even in the case of PLL synchronization, confirm that the frequency setting
matches the measurement line.
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Appendix 7 Terminology

Symbol Unit Item Content
U1, U2, U3 \ Voltage Input
Uave \% Voltage Average Value
11,12, 13, 14 A Current Input
lave A Current Average Value
P w Active Power Active power
Q Var Reactive Power Reactive power
S VA Apparent Power Apparent power
PF - Power Factor Power factor
PA ° (deg) Phase Angle Phase angle
+Wh Wh (Active) Energy Active energy
—Wh Wh Regenerative Energy Regenerative energy
+ Varh Varh Lag Reactive Power Ractive energy
—Varh Varh Lead Reactive Power Ractive energy
THD % Total Harmonic Distortion Ratio | Total harmonic distortion
f Hz Frequency Frequency
VT - Voltage Transformer Voltage Transformer
CT - Current Transformer Current Transformer
Sampling Method
PLL . Phase locked loop
PLL Synchronization
IM CW240E
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Supplement
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Checking the Contents of the Package
Peripherals (Optional)

The followings are added to the Remarks of Peripherals list.

Product Name Parts No. Remarks

Clamp-on Probe

for 200 A 96030 Applicable to CE

for 500 A 96031 Applicable to CE

for 700 A 96032 Not applicable to CE
for 50 A 96033 Applicable to CE

for 3000 A 96034 Applicable to CE

for 3000 A 96035 Applicable to CE

for 2 A 96036 Applicable to CE

[NOTE] Model 96030/D and 96031/D (applicable to UL standard) are obsolete products.

Precautions for Safe Use of the Instrument
/N\ WARNING

Use the instrument Only for Its Intended Purpose
The instrument is a power measurement instrument that can measure parameters suc as
voltage, current, and power.
Do not use this instrument for other purpose.

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

/\ CAUTION

This instrument class A for use in an industrial environment and may cause radio interference

if used for domestic use. Therefore, appropriate measures must be taken when using it for
domestic use.

3.2.1 Connecting the AC Adapter
/A WARNING

To prevent the possibility of electrical shock or fire, be sure to use the AC adapter and the
power cord supplied by YOKOGAWA.

Additionally, do not use the AC adapter and the power code supplied with this instrument with

another instrument.

3.6 Turning ON the Power Switch
/N\ WARNING

When the power is turned ON, the instrument shows a startup screen followed by the
selftest screen. (This is the normal startup sequnce.)
Check that the instrument operates normally.

4.2 Installing the CW240

o Ambient Temperature and Humidity
- When it is applied to UL

Maximum relative humidity 80 %RH for temperature up to 31°C decreasing linearly to
50 %RH relative humidity at 40°C.

e Measurement Category

/\ WARNING

Do not use the instruments for measurements in locations falling that fall under
measurement category V.

The instrument is designed for measurement category .

Measurement

Category Description Remarks

(@) Other circuits that are not directly connect Circuits not connected to a
(None, Other) | to MAINS. mains power source.

For measurement performed on circuits

CAT. Il directly connected to the low-voltage Appllg?ces, .
installation. portable equipment, etc.
CAT Il For measurement performed in the Distribution board,

building installation. circuit breaker, etc.

For measurement performed at the
source of the low-voltage installation.

Overhead wire,

CAT. IV cable systems, etc.

17.1 CW240 Specifications
(9) General Specifications
Operating Temperature/Humidity Range
- When it is applied to UL
Maximum relative humidity 80 %RH for temperature up to
31°C decreasing linearly to50 %RH relative humidity at 40°C.

Safety standards ~ Compliant with EN61010-1, EN61010-2-030, EN61010-2-033,
EN61010-031
Measurement category Il 600 V
Pollution degree 2
Compliant with UL 61010B-1, CAN/CSA-C22.2 N0.1010.1-92
Overvoltage category Il 600 V
Pollution degree 2

EMC standards Compliant with EN61326-1 Class A, EN61326-2-1,
EN61000-3-2, EN61000-3-3,
EMC Regulatory Arrangement in Australia and New Zealand
EN 55011 Class A, Group 1
Korea Electromagnetic Conformity Standard
(&= 8RS HIIE)
Measurement error may temporarily occur under immunity environments.
Conditions of cable
Measured input: When using “Voltage Probes” and
“Clamp-on Probes” supplied with the CW240.
External Control Input/Output, DA Output, Analog Input:
Shield cable, less than 3m

Environmental standard
Compliant with EN50581 Monitoring and control instruments

<Addition>

3.2.3 Using a NiMH (Nickel-hydrogen) Battery Pack
e NiMH Battery Life
Dispose under regional rules when unusable.

<Literal Error Correction>

17.1 CW240 Specifications
(3) Equations

Wiring )
: 3 Phase 3 Wire .
Meegsurement Equations Symbol 3 Current 3 Phase 4 Wire
Average Voltage - Uave (U1+U2+U3)/3 *2
Active Power - P P1+P2+P3 *5
Apparent Power S=Ux| IS S1+S2+S3 %5
Appendix 3

» The Table of Polarity
Corrected part are as shown by |:| in the following table.

Phase LAG LEAD
Difference 180 90 0 90 180

Active Power — + + —

Reactive Power + + — =

Power Factor — + — +

Phase Angle —+ + — —
* The Circle Diagram

The circle diagram of Phase Angle is the same as Reactive Power.
Active Power Reactive Power/Phase Angle Power Factor

lgol \Lead lgol \Lead IgOI \Lead
180°‘ 0° 180° 0° 180°‘ 0°
Lag Lag Lag

90° 90° 90°





User's Cw240
Manual Clamp-on Power Meter
Change of AC adapter

Supplement

This paper supplement is for the User’'s Manual CW240 Clamp-on Power Meter
(IM CW240-E 1st Edition). This paper explains change of AC adapter.

Model and Suffix Codes Page 2
Model | Suffix Code Spesifications
AC adapter -H Power cord: GB standard
-P KC standard
-N NBR standard
Addition for power cord
Accessories Page 3

Product Name  Model Q'ty Remarks

1. AC adapter for Power supply with Power cord

94011-D 1 UL/CSA standard
94011-F 1 VDE standard
94011-R 1 SAA standard
94011-S 1 BS standard
94011-H 1 GB standard
94011-P 1 KC standard
94011-N 1 NBR standard
3.2 Connecting a Power Supply Page 3-4

/\WARNING

Do not use any AC adapter other tan the one dedicated to the CW240 or the one
(Model 94011) sold separately.
Also, do not use the power cord that came with the instrument on any other device.

AC adapter's Power Rating Page 3-5
Rated supply voltage: 100 to 240 VAC
Allowable supply voltage range: 90 to 264 VAC
Rated supply frequency: 50/60 Hz
Maximum input current: 1.5 A or less (at input voltage: 100 V)
Output voltage rating of AC adapter: 12 vDC

Maximum output current rating of AC adapter: 3.75A
Indication of product: SED80N2-12.0

Accessories Page 17-1
1. AC Adapter ................ 1
Power cord ................ 1
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User's CW240
Manual Clamp-on Power Meter
Disposing the Product

Disposing the Product

Waste Electrical and Electronic Equipment (WEEE)

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

How to Replace and Dispose the Batteries
EU Battery Directive
(This directive is valid only in the EU.)
Batteries are included in this product.
<1> Alkaline dry cell, Nickel-Hydrogen Battery Pack
When you remove batteries from this product and dispose them,
discard them in accordance with domestic law concerning disposal.
Take a right action on waste batteries, because the collection system in
the EU on waste batteries are regulated.
Battery type: Alkaline dry cell
NiMH (Nickel-Hydrogen) Battery
[ Capacity: 1900 mAh (min.), 2100 mAh (typ.) ]
Notice:
This marking indicates they shall be sorted out and collected as ordained in
EU battery directive.
How to remove batteries safely:
For further details, see " 3.2.2 Using Alkaline Batteries" and
" 3.2.3 Using a NiMH (Nickel-Hydrogen) Battery Pack" in the User's Manual.
<2> Lithium Battery
You cannot replace batteries by yourself.
When you need to replace batteries, contact your local Yokogawa Europe B.V. office.
Battery type: Lithium Battery

IM CW240-S04-EN
2nd Edition: April 2015 (YMI)

Printed in Korea
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User's CW240 Supplement
Manual Clamp-on Power Meter

Utilisation en Toute Securite

/\ AVERTISSEMENT

e Utiliser cet instrument uniquement pour I'usage auquel il est destiné
¢ Cet instrument est un outil de mesure électrique pouvant quantifier des
paramétres comme la tension, I’'intensité ou la puissance électriques.
* Ne pas utiliser cet instrument pour un autre usage.

e Vérifier 'aspect physique
Ne pas utiliser cet instrument si son aspect physique présente un probléme.

e Ne pas retirer le boitier ou le démonter

* Ne pas retirer le boitier de I'instrument et ne pas essayer non plus de
démonter/modifier I'instrument lui-méme.

¢ L'instrument renferme des composants parcourus par des tensions élevées.
Il est donc extrémement dangereux d'accéder a ses circuits internes.
Pour vérifier et/ou régler les circuits internes, contacter le revendeur
auprés duquel a été acheté I'instrument.

* Ne pas essayer de réparer/modifier cet instrument soi-méme car cela peut
s’avérer extrémement dangereux.

/N\ ATTENTION

Ce produit est destiné a un usage dans un environnement industriel
(classe A) et peut causer des interférences radio s’il est utilisé dans
un cadre domestique. Aussi, des mesures adaptées doiventelles étre
prises en cas d’usage domestique.
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Il existe un risque de choc électrique ou de détérioration de I'instrument.
Respecter les mises en garde suivantes lors de la manipulation de
I'adaptateur secteur.

/\ AVERTISSEMENT

¢ Avant de mettre I'instrument sous tension, s’assurer que sa tension
d’alimentation nominale correspond a celle de la source d’alimentation.

 Pour éviter tout choc électrique ou incendie, s’assurer d’utiliser
I’adaptateur secteur et le cordon d’alimentation fournis par YOKOGAWA.
Ne pas non plus utiliser I’adaptateur secteur et le cordon d’alimentation
fournis avec cet instrument avec un autre instrument.

* Ne placer aucun objet sur 'adaptateur secteur ou le cordon d’alimentation,
et éviter que des sources de chaleur n’entrent en contact avec ces derniers.

* Pour débrancher le cordon d’alimentation de la prise, s’assurer de tirer sur
la fiche, et jamais sur le cordon lui-méme.

* Ne pas jeter ’adaptateur secteur au feu et ne pas y appliquer de chaleur.

* Ne pas utiliser I’appareil lorsque le cordon d’alimentation est plié.

* Si le cordon d’alimentation est endommagé, prendre contact avec votre
revendeur.

2.5 Dépassement/indication d’erreur pendant la mesure

/\ AVERTISSEMENT

Le CW240 affiche un repére de dépassement de la plage maximum
seulement lorsque le niveau d’entrée excéde le niveau maximal admissible.
N’appliquer aucune entrée d’un niveau supérieur au niveau maximal
admissible.

/\ ATTENTION

Lors de la mesure d’un signal d’entrée d’un niveau excédant la plage
nominale, utiliser un transformateur de tension (TT) ou de courant (TC).
En cas d’utilisation d’un transformateur de tension ou de courant,

lire attentivement la section 4.5 « Cablage du circuit de mesure avec

un TT/TC externe ».
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3.1 Précautions d’emploi

/\ ATTENTION

e Le TC (transformateur de courant) a pince est monté avec précision pour
garantir une haute performance. Lors de I'utilisation de la pince, n’exercer
aucun choc mécanique, vibration ou force intense sur le TC a pince.

« Si de la poussiére ou tout autre corps étranger pénétre dans le TC a pince,
ne pas resserrer trop fort les machoires de la pince. Retirer d’abord la
poussiére, puis s’assurer que les machoires se referment sans a-coup
de chaque coté.

3.2.1 Connexion de I'adaptateur secteur
e Avant la connexion de I’alimentation électrique

Il existe un risque de choc électrique ou de détérioration de I'instrument.

Respecter les mises en garde suivantes lors de la manipulation de
I'adaptateur secteur.

/\ AVERTISSEMENT

* Avant de mettre I'instrument sous tension, s’assurer que sa tension
d’alimentation nominale correspond a celle de la source d’alimentation.

* Pour éviter tout choc électrique ou incendie, s’assurer d’utiliser
I’adaptateur secteur et le cordon d’alimentation fournis par YOKOGAWA.
Ne pas non plus utiliser ’adaptateur secteur et le cordon d’alimentation
fournis avec cet instrument avec un autre instrument.

« Vérifier que I'interrupteur d’alimentation du CW240 est placé en position
d’arrét avant de brancher le cordon d’alimentation.

* Si le CW240 n’est pas utilisé pendant une longue période, débrancher le
cordon d’alimentation de I’adaptateur secteur de la prise.

* Ne placer aucun objet sur I'adaptateur secteur ou le cordon d’alimentation,
et éviter que des sources de chaleur n’entrent en contact avec ces derniers.

* Pour débrancher le cordon d’alimentation de la prise, s’assurer de tirer sur
la fiche, et jamais sur le cordon lui-méme.

* Ne pas jeter 'adaptateur secteur au feu et ne pas y appliquer de chaleur.

* Ne pas utiliser I’'appareil lorsque le cordon d’alimentation est plié.

* Si le cordon d’alimentation est endommagé, prendre contact avec votre
revendeur.
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3.2.2 Utilisation de batteries alcalines

/\ AVERTISSEMENT

¢ Installer les batteries alcalines de sorte que leurs électrodes positives et
négatives soient correctement positionnées. Sinon, le fluide des batteries
pourrait fuir ou les batteries pourraient exploser.

* Ne pas essayer de démonter les batteries, de les chauffer ou de les jeter
au feu.

* Ne pas court-circuiter les batteries.

* Ne pas essayer de recharger les batteries.

* Ne pas souder les batteries.

¢ Lors du remplacement des batteries, remplacer les six unités en méme
temps par des neuves (du méme fabricant).
(Ne pas remplacer par des batteries au manganése.)

* Si le CW240 n’est pas utilisé pendant une longue période,
retirer les batteries.

/\ ATTENTION

Insérer les batteries alcalines dans le support en positionnant leurs
électrodes positives (+) et négatives (-) correctement, comme indiqué
sur le support.
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3.2.3 Utilisation d’une batterie NiMH (nickel-métal-hydrure)

/N\ AVERTISSEMENT

¢ La solution d’électrolyte contenue dans la batterie NiMH est alcaline.

Si la solution entre en contact avec un vétement ou la peau suite a une
fuite ou a une rupture de la batterie, cela peut endommager le vétement
ou la peau. En particulier, si la solution entre en contact avec un cil,
cela peut entrainer une baisse de I’acuité visuelle. Dans ce cas, ne pas
frotter I'ceil affecté, mais le rincer soigneusement et immédiatement a
I’eau claire. Puis consulter rapidement un médecin pour qu’il prescrive
un traitement.

¢ Lors du remplacement de la batterie NiMH, toujours placer I'interrupteur
d’alimentation du CW240 en position d’arrét et débrancher le cordon
d’alimentation de I’adaptateur secteur de la prise pour éviter tout danger
potentiel, tel qu’un court-circuit ou un choc électrique.

* Ne pas utiliser des batteries autres que les batteries NiMH fournies par
Yokogawa (modele : 94004).

* Ne pas laisser la batterie NiMH a la lumiére directe du soleil, dans un
véhicule par forte chaleur ou prés d’un feu. Sinon, cela pourrait causer
une fuite de la solution ou une détérioration de la performance et/ou durée
de vie de la batterie.

* Ne pas démonter ni modifier la batterie NiMH, car les dispositifs de
protection de la batterie pourraient étre endommagés, et causer une
surchauffe ou une rupture.

* Ne pas court-circuiter la batterie NiMH, car cela pourrait causer des
brilures dues a la surchauffe de la batterie.

* Ne pas jeter la batterie au feu et ne pas y appliquer de chaleur.

Sinon, il existe un risque de rupture ou de fuite de la solution d’électrolyte.

* Ne pas faire subir de choc excessif a la batterie, par exemple en la jetant.
Cela pourrait causer une fuite de la solution, une surchauffe ou une rupture
de la batterie.
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/\ AVERTISSEMENT

* Ne pas utiliser de batterie défectueuse, comme par exemple une batterie
présentant une fuite de solution, une batterie déformée, décolorée ou
présentant toute autre anomalie.

« Eviter tout contact de la batterie avec du métal lors du transport,
car il existe un risque de court-circuit.

* Ne pas immerger la batterie dans I’eau et ne pas la mouiller.

Sinon, elle pourrait surchauffer ou rouiller, ce qui entrainerait une perte
de ses fonctions.

« Si la batterie n’est pas utilisée pendant une longue période,
la retirer du CW240 et la stocker dans le type d’environnement suivant :
Période de stockage d’un an ou moins :

Température de -20 a 35°C (endroits avec humidité faible)
Période de stockage de 3 mois ou moins :
Température de -20 a 45°C (endroits avec humidité faible)

/\ AVERTISSEMENT

* Pour recharger la batterie NiMH, toujours utiliser I'unité principale du
CWw240.

¢ Lors du chargement de la batterie NiMH, garder une température ambiante
comprise entre 10 et 35°C. Charger la batterie a une température ne se
trouvant pas dans cette plage peut avoir pour conséquence une charge
insuffisante, une fuite de solution ou une surchauffe de la batterie.
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3.3 Connexion des sondes de tension

/\ AVERTISSEMENT

* Pour des raisons de sécurité, brancher d’abord les sondes de tension a
'unité principale du CW240, puis au circuit a tester.

* Avant de relier une sonde de tension au circuit a tester, mettre le circuit a
tester hors tension. Il est trés dangereux de brancher ou de débrancher
une sonde de tension sans placer hors tension le circuit a tester.

» S’assurer de connecter les sondes de tension sur le c6té secondaire
du circuit a tester, tels que les limiteurs de courant (disjoncteurs).

Si un accident tel qu’un court-circuit se produit, les autres circuits seront
protégés par ces disjoncteurs.

¢ Veiller scrupuleusement a ne pas brancher un circuit de tension aux
bornes d’entrée de courant électrique ou une pince ampéremétrique aux
bornes d’entrée de tension. Un mauvais branchement peut non seulement
endommager le circuit, ’'équipement a tester ou le CW240, mais peut aussi
blesser le personnel.

¢ Les bornes d’entrée de tension N, U1, U2, et U3 ne sont pas isolées entre
elles. Ne connecter aucune sonde de tension non nécessaire (non utilisée)
pour les mesures.

Ne pas toucher les bornes d’entrée de tension non utilisées.

* Pour les mesures, n’utiliser aucune sonde de tension autres que celles

fournies avec le produit.

Utilisation en Toute Securite

3.4 Connexion des pinces ampéremétriques

/\ AVERTISSEMENT

* Pour des raisons de sécurité, connecter d’abord la pince ampéremétrique
a 'unité principale du CW240, puis au circuit a tester.

¢ Avant de serrer une pince ampéremeétrique sur le circuit a tester, mettre
le circuit a tester hors tension. Il est trés dangereux de serrer ou desserrer
la pince ampéremétrique sans mettre le circuit a tester hors tension.

» S’assurer de connecter la pince ampéremétrique sur le c6té secondaire
du circuit a tester (limiteurs de courant ou disjoncteurs).

Si un accident tel qu’un court-circuit se produit, les autres circuits seront
protégés par ces disjoncteurs.

* Veiller scrupuleusement a ne pas brancher un circuit de tension aux
bornes d’entrée de courant électrique ou une pince ampéremétrique aux
bornes d’entrée de tension. Un mauvais branchement peut non seulement
endommager le circuit, ’'équipement a tester ou le CW240, mais peut aussi
blesser le personnel.

* Ne connecter aucune pince ampéremétrique non nécessaire (non utilisée)
pour les mesures.

e Pour les mesures, n’utiliser aucune pince ampéremétrique autre que celles
prévues pour le CW240.

* Ne pas utiliser de pince ampéremétrique pour un conducteur non isolé.

/\ ATTENTION

Lors de la connexion d’une pince ampéremétrique, toujours s’assurer que
la puissance du courant sous test convienne a la puissance du modéle
de pince ampéremétrique.
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3.6 Turning ON the Power Switch

/N\ AVERTISSEMENT

Lors de la mise sous tension, I’écran de démarrage puis I’écran autotest
s’affichent sur I'instrument. (Ordre normal lors du démarrage.)
Vérifier que I'instrument fonctionne normalement.

/N ATTENTION

Si une erreur est détectée par I’'autocontrole (3 a 8 éléments),
les informations a propos de I’erreur s’affichent. Pour les contre-mesures,
voir le chapitre 16, Entretien et Dépannage.

4.1 Précautions de cablage du circuit de mesure

/\ AVERTISSEMENT

* Avant de procéder au cablage, s’assurer de lire la section 3.3 « Connexion
des sondes de tension » et 3.4 « Connexion des pinces ampéremétriques ».
* Ne pas appliquer une entrée dont le niveau excéde le niveau suivant aux
bornes d’entrée de tension.
Entrée maximale admissible : 1000 Vrms
Pour la catégorie de mesure Il : 600 Vrms
 L’entrée maximale admissible et la tension maximale du circuit de
commande pour les pinces ampéremétriques sont telles que spécifiées
dans le tableau ci-dessous. Ne pas appliquer une entrée dont le niveau
excéde la valeur maximale indiquée et ne pas utiliser le CW240 sur
un circuit de tension I'excédant.”
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/\ AVERTISSEMENT

¢ En cas d’utilisation d’'un TT (transformateur de tension) ou de TC
(transformateur de courant) externe, s’assurer que ce transformateur
peut supporter la tension mesurée.

« Veiller attentivement a éviter que le c6té secondaire du TC ne se trouve
en circuit ouvert pendant que celui-ci est électrifié.
Sinon, une tension importante peut étre générée dans ce coété secondaire
et causer un grand danger.

4.2 Installation du CW240

/\ AVERTISSEMENT

Ne pas utiliser le CW240 pour des mesures dans des lieux relevant
de la catégorie de mesure IV.

/\ AVERTISSEMENT

¢ En cas d’utilisation de plusieurs CW240, prévoir une distance d’au moins
10 mm entre les instruments.

¢ Si le CW240 est installé dans un tableau de distribution, etc.,
prévoir une distance d’au moins 10 mm avec le mur. Prévoir également
un espace pour les sections de cablage des bornes, etc., compte tenu par
exemple des prises en saillie.
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4.5 Procédure pour le cablage

/\ AVERTISSEMENT

* Pour relier des sondes de tension ou serrer une pince ampéremétrique
sur le circuit a tester, mettre le circuit a tester hors tension.

Il est extrémement dangereux de brancher ou de débrancher une sonde
de tension ou de serrer ou desserrer une pince ampéremétrique sans
placer hors tension le circuit a tester.

» S’assurer de connecter les sondes de tension ou de serrer les pinces
ampeéremétriques sur le coté secondaire du circuit a tester (limiteurs de
courant ou disjoncteurs). Si un accident tel qu’un court-circuit se produit,
les autres circuits seront protégés par ces disjoncteurs.

4.6 Cablage du circuit de mesure avec un TT/TC externe

/\ AVERTISSEMENT

¢ Lors de l'utilisation d’un TC externe, veiller a éviter que le c6té secondaire
du TC ne se trouve en circuit ouvert pendant que le c6té primaire est
électrifié, sinon, une tension importante peut étre générée dans ce coté
secondaire et causer un grand danger.

* Le courant a tester circule a travers les lignes en gras présentées dans
le schéma ci-dessous. Pour ces lignes, utiliser des cables disposant d’une
marge adaptée de capacité de transport de courant.

4.7 Vérification du cablage

/N AVERTISSEMENT

Utilisation en Toute Securite

Il est important de vérifier le cablage afin d’assurer la sécurité et

la précision des mesures.

Se référer aux chapitres 3 et 4 pour suivre les précautions a prendre pour
effectuer des mesures sécurisées et des branchements corrects.

Vérifier que le branchement des sondes de tension, I’orientation du
connecteur H/L et les positions de mesure de la pince ampéremétrique
sont corrects.

11 IM CW240-S05-EN: 1st Edition

7.2 Ecrans de mesure

/\ ATTENTION

Avant d’effectuer une mesure, lire le chapitre 3 « Préparation pour des
mesures sécurisées » et le chapitre 4 « Cablage ».

13.3 Branchement des entrées analogiques/bornes
de sortie

/\ ATTENTION

* Le circuit d’entrée peut étre endommagé si la tension excédant la plage
maximale admissible de tension entrante (-0,5 a 5,5 V) de la borne d’entrée
du signal est entrée.

« Attention a ne pas confondre la borne d’entrée et la borne de sortie lors
des connexions."

Chapitre 14 Fonction de traitement de la coupure de courant

/\ ATTENTION

* La mémoire est accessible fréquemment lorsque les données sont
enregistrées a un intervalle rapproché.

* En cas de coupure de courant, les fichiers peuvent étre détruits.
Si une coupure de courant est prévue, il est recommandé d’utiliser
un adaptateur secteur avec une pile alcaline séche ou une batterie
NiMH (nickel-métal-hydrure).
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