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Thank you for purchasing the YOKOGAWA Model WT1030/WT1030M Digital Power Meter.
This User's Manual contains useful information regarding the instrument's functions and operating
procedures as well as precautions that should be observed during use. To ensure proper use of the
instrument, please read this manual thoroughly before operating it. Keep the manual in asafe place
for quick reference whenever a question arises.

« The contents of this manual are subject to change without prior notice.

e Every effort has been made in the preparation of this manual to ensure the accuracy of its
contents. However, should you have any questions or find any errors, please contact your dealer
or YOKOGAWA sdles office.

« Copying or reproduction of all or any part of the contents of this manual without Y OKOGAWA's
permission is strictly prohibited.

» The guarantee certificate is attached to the packaging container. Since it will not be reissued, it
should be kept in a safe place after it has been read.

*« MS-DOSisaregistered trademark of Microsoft Corporation.
e Company and product names used in this manual are their trade marks or registered trademarks.

1st Edition: June 1996
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All Rights Reserved. Copyright © 1996 Yokogawa Electric Corporation
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Checking Package Contents

Unpack the box and check the contents before operating the instrument. If the wrong instrument or
accessories have been delivered, if some accessoriesare missing or if they appear abnormal, contact
the dealer from which you purchased them.

WT1030/1030M Main Body

Check that the model name and suffix code given on the name plate of the rear panel match those on

your order.

MODEL

MODEL |

SUFFIX_ |

NO]

YOKOGAWA 4

Made in Japan

Logo

Basic Specifications

WT1030

WT1030

WT1030M

253620

253630

253640

WT1030 253620 Capable of measurement for single-phase, two-wire;
single-phase, three-wire; and three-phase, three-wire systems.

WT1030 253630 Capable of measurement for single-phase, two-wire;

single-phase, three-wire; three-phase, three-wire; three-phase, four-wire;
and three-voltage, three-current systems.

WT1030 253640 Capable of measurement for single-phase, two-wire;

single-phase, three-wire; three-phase, three-wire; three-phase, four-wire;
and three-voltage, three-current systems, and calculation for evaluation of

motor.

SUFFIX

Suffix Code

Description

-c1
-C2
-1
-5
-D
-F
-R
-J

/B5
/INTG
/HRM
/DA
IWF
JEX2
/U1l

GP-IB interface

RS-232-C interface

Rated AC line voltage: 100-120 VAC
Rated AC line voltage: 200-240 VAC
UL/CSA standard power cord

VDE standard power cord

SAA standard power cord

BS standard power cord

Printer incorporated

Calculation function incorporated
Harmonic analysis function incorporated
D/A outputs (14 channels)

Waveform output

External input

Torgue unit kgf-m, kgf-cm, ftlb, ozin and Ibin

NO

When contacting the dealer, please give this serial number.
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Checking Package Contents

Standard Accessories
The following standard accessories are supplied with the instrument.

No. Name Part No. Quantity Remarks
1 Power cord Refer to the suffix code. 1 Type of cord is specified
by the suffix code.
2 Spare fuse A1353EF 1 100 VAC/200 VAC
(supplied in the fuse holder) common (250 V, 5 A)
3 External sensor connector cable B9284L K 20r3 1 for each element

(Supplied when the
instrument is equipped
with the external input
(suffix code: /EX2)

4 36-pin connector A1005JD 1 External input and output

5 Roll chart B9293UA 2 Built-in printer (optiona),
58 mmx 10 m

6 Rubber feet A9088ZM 1 A pair of (for back feet)

7 User's Manual IM253620-01E 1 This manual

1 (One of these codes is supplied
according to the suffix code.)

Note
« Itisrecommended that the packing box be kept in a safe place. The box can be used when you need to transport
the instrument somewhere.
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Safety Precautions

This instrument is an |IEC safety class | instrument (provided with terminal for protective
grounding).

The following general safety precautions must be observed during all phases of operation, service
and repair of thisinstrument. If thisinstrument is used in amanner not sepecified in thismanual, the
protection provided by thisinstrument may beimpaired. Also, Y OKOGAWA Electric Corporation
assumes no liability for the customer's failure to comply with these requirements.

The following symbols are used on this instrument.

A To avoid injury, death of personnel | ON(power)

or damage to the instrument, the
operator must refer to an explanation O
in the User's Manual or Service

Manual.

OFF(power).
L In-position of a bistable push control

A Danger, risk of electric shock I out-position of abistable push control
L

Function grounding terminal. This
terminal should not be used as a
“Protective grounding terminal”.

_ Alternating current.

Make sure to comply with the following safety precautions. Not complying might
result in injury, death of personnel or damage to the instrument.

WARNING
Power Supply

Ensure the source voltage matches the voltage of the power supply
before turning ON the power.
Power Cable and Plug
To prevent an electric shock or fire, be sure to use the power cord
supplied by YOKOGAWA. The main power plug must be plugged in an
outlet with protective grounding terminal. Do not invalidate protection by
using an extension cord without protective grounding.
Protective Grounding
Make sure to connect the protective grounding to prevent an electric
shock before turning ON the power.
Necessity of Protective Grounding
Never cut off the internal or external protective grounding wire or
disconnect the wiring of protective grounding terminal. Doing so poses a
potential shock hazard.
Defect of Protective Grounding and Fuse
Do not operate the instrument when protective grounding or fuse might
be defective.
Fuse
To prevent fire, be sure to use a fuse with the specified ratings (current,
voltage and type). Before replacing the fuse, turn OFF the power and
unplug the power cord. Do not use any fuse other than the specified one.
Also do not short-circuit the fuse holder.
Do not Operate in an Explosive Atmosphere
Do not operate the instrument in the presence of flammable liquids or
vapors. Operation of any electrical instrument in such an environment
constitutes a safety hazard.
Do not Remove any Covers
There are some areas with high voltages. Do not remove any cover if the
power supply is connected. The cover should be removed by qualified
personnel only.
External Connection
To ground securely, connect the protective grounding before connecting
to measurement or control unit.

. ___________________________________________________________________________________________________|
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How to Use this Manual

If you are using thisinstrument for thefirst time, we suggest that you read Chapter 1 before starting

operation.
Chapter Description

1 Main features, functions and the name of each part of the power meter

2 General precautions for use, installation method, how to turn the power on and off, and setting
the date and time

3 How to connect the object to be measured, input element selection, and display using function
keys

4 Setting measuring conditions and ranges

5 Operation method for measuring voltage, current, active power and peak values, and for display
of computed apparent power, reactive power, power factor and phase angle

6 Operation method for measurement of frequency

7 Setting and operation of efficiency, MATH, scaling and averaging functions

8 Setting and operation for integration of active power and current.

9 Operation method for harmonic analysis functions

10 Operation method for outputting input voltage/current waveforms

11 Operation method for computation of torque, rotating speed, mechanical power, synchronous
speed, slip, motor efficiency and total efficiency using the motor evaluation function

12 Setting and operation for printing measured values and set-up information using the built-in
printer

13 Setting and operation for remote control and D/A output

14 Storing, recalling and initializing set-up information, key lock operation, and back-up function
for set-up information

15 Communications using a GP-1B or RS-232-C interface

16 Possible causes of an alarm and corrective actions, description of error codes and corrective
actions, replacement of the power supply fuse, and calibration

17 Specifications of the instrument

Appendix Description of communication commands, sample programs and print examples (by the built-in
printer)

Index Description of important terms
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Conventions Used in this Manual

Symbols used

The following symbols are used in this User's Manual.

A\

Note

Key Operation Rules

To avoid injury or death of personnel, or damage to the
instrument, the operator must refer to the User's Manual. In the
User's Manual, these symbols appear on the pages to which the
operator must refer.

Describes precautions that should be observed to prevent the
danger of serious injury or death to the user.

Describes precautions that should be observed to prevent the
danger of minor or moderate injury to the user, or the damage to
the property.

Provides information that is important for proper operation of the
instrument.

» To activate the function marked below a key, first press the SHIFT key (to light up the green
indicator), then press the key. The sequence for key operation is described as follows in this

manual.

SHIFT + ENTER (KEY LOCK) -«-—— Function to be activated (marked below the key)

=

Name of the key marked on top of the key

This means that you must press the SHIFT key first,
then press the ENTER key.

¢ Onthedisplay, D means that the digit indicated by " D is blinking.

e Theactivekey isindicated with a" I:l asin the display example shown in the figure below.
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1.1 System Configuration and Functional Block
Diagram

System Configuration

Built-in printer

_ Analog output
One of the Recorder
. inputs is
Voltage input applied.
- Digital
Measuri wrioaonosom | SoBor
easurin -
object g Current RS'232'C
input One of the interface Personal
inputs is computer
applied.
|| External ]
sensor

Functional Block Diagram

+

Operation Principle and Circuit Structure

The WT1030/1030M Digital Power Meter consists of various sections; input, DSP (Digital Signal
Processor), CPU and display sections. The Input section consists of the voltage input circuit and the
current input circuit, and there are isolated from each other. In the voltage input circuit, the input
voltageis normalized by avoltage divider and operational amplifier, then sent to the A/D converter.
In the current input circuit, the input current is converted into voltage by a shunt resistor, amplified
and normalized by an operational amplifier, and then sent to the A/D converter.

The output from the A/D converter in the current input and voltage input circuitsis sent to the DSP
viaaphoto-isolator, which isused to provide insul ation between the current input circuit (or voltage
input circuit) and the DSP. The DSP performs computation of voltage, current, active power,
apparent power, reactive power, power factor and phase angle, using the output data of the A/D
converter.

Computation results are then sent from the DSP to the CPU, where computation such as range
conversion, sigma computation and scaling is carried out, and the results are then displayed on the
displays of the instrument.

Input section 1

DSP section

AID KEY & LED
O/O DsP
Line | +——O0
fer is0
Frequency] detector
filter
] LEADLAG [
detector GP-IB or RS-232-C
| {IIIIIIIIIIIIIIIIIIN
PLL circuit
O/C AID 11
Line +—— 0O "
O |So Ry CPU section
Freauency] detector
filter
1 CPU -
DI/A output
Peak e
te(ecmr
Frequency
measuring
circuit
.
magy
Input section 2 BER Waveform output
4
-4
MOTOR
m Analog/pulse input section
ung L PRINTER | | prinTER

Input section 3 controller
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1.2 Functions

Measuring Functions

This function enables measurement of voltage (rms value, mean-value rectification calibration,

linear averaging), current (rms value, mean-value rectification calibration, linear averaging) and

active power.

Voltagerange: 15V, 30V, 60V, 100V, 150 V, 300 V, 600 V and 1000 V

Currentrange: 0.5A, 1A, 2A,5A,10A, 20 A and external sensor input range (optional): 250
mV,500mV,1V,25V,5Vand 10V

Computing Functions

This function enables computation of active power, apparent power, reactive power, power factor
and phase angle, using input voltage and current.

When performing measurements with an external PT and shunt connected, the scaling function is
very useful. This function enables display of the measured values in terms of the primary-side
values by setting the scaling factor according to the primary/secondary ratio. When thisfunctionis
used, the active power, apparent power, reactive power and integrated power are multiplied by the
scaling factor, then displayed.

An averaging function is also available. This function is used to perform exponential or moving
averaging on the measured values before displaying them in cases where the measured values are
not stable.

Frequency Measurement Functions

This functions enables measurement of the frequency of an input voltage or input current.
Measuring range: 1.5 Hz to 500 kHz

Integrator Functions (Optional)

This function enables integration of active power and current. In addition to integrated values
(power or current) and elapsed time of integration, other measured (or computed) values can also be
displayed during integration. Furthermore, display of positive and negative integrated valuesisalso
possible. This enables the positive watt-hour (i.e. watt-hour consumed only in positive direction)
and negative watt-hour (i.e. watt-hour returned in negative direction to the power supply) to be
displayed independently.

Harmonic Analysis Functions (Optional)

This function enables measurement of up to the 50th harmonic of voltage, current and power, and
relative content for each order, as well as phase angle relative to the reference wave for each order,
in accordance with IEC1000-3-2. It also enables computation of total rms value (fundamental
waveform + harmonics) of voltage, current and active power, harmonic distortion rate (THD),
apparent power and inactive power of the fundamental wave (first order), and phase angle between
input elements.

Waveform Output Functions (Optional)

This function isolates the input voltage and current waveforms from the input signals, to enable
observation of the waveforms using an oscilloscope.

Motor Evaluation Functions (WT1030M only)

This function enables measurement of active power and frequency and computation of torque,
rotating speed, mechanical power, synchronous speed, slip, motor efficiency and total efficiency,
by inputting DC voltage proportional to motor's torque and DC voltage or number of pulses
proportional to motor's rotating speed.
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1.2 Functions

External Input Functions (Optional)
This function enables measurement of current exceeding 20 A, by using an external voltage-output
type current sensor (e.g. clamp sensor, shunt resistor).

Built-in Printer (Optional)
The built-in printer enables printing of set-up items. It can also print voltage, current, active power
and phase anglein theform of abar graph during harmonic analysis. Furthermore, the printer can be
set so that it automatically prints at certain intervals.

Communications Function
Either a GP-IB or RS-232-C interface is provided as standard according to the customer's
preference. Measured/computed data can be sent to a personal computer through the interface. It is
aso possible to control this instrument from the personal computer.

Other Useful Functions
Remote Control Signals and D/A Outputs
The following functions can be performed using remote controlled input/output signals (contact or
logic-level (TTL, active low).)

External Input Signals
EXT HOLD
Holds updating of the displayed values or releases the hold status.

EXT TRIG
Updates the displayed values in hold mode.

EXT PRINT
Starts printing.

D/A output (optional)
Outputs specified measured items asa DC analog signal with full scale of +/-5V. Output items
up to 14 channels can be selected.

Set-up Information Backup Function
The instrument has a function that backs up the set-up information (including integrated values) in
case power is cut off accidentally as aresult of a power failure or for any other reason.

Set-up Information Initialization Function
The instrument also has a function that resets the set-up information to the factory settings.

IM 253620-01E 1-3
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1.3 Over/Error Display during Measurement

Display at Measurement Error

Over range

In normal measurement, an over range occurs if the measured voltage or current exceeds 140% of
therated value for the range used. In auto range setting range, an over range error occursif 140% of
the rated value for the maximum range is exceeded. The following code will appear on the
display in case of an over range.

[Ny

During harmonic analysis, an over range also occurs if the total rms voltage or current value
(fundamental waveform + harmonics) exceeds the measuring range as follows.

1000 V range 140%
20 A range 140%
10V range (EXT SENSOR) 140%
Other ranges 200%

Computation overflow
If a computed value cannot be displayed with the specified decimal point position or unit of
measurement, the following code will appear on the display.

=

[nl

Over range
If the peak value of theinput voltage or current exceeds approximately 330% of the range or an over
range occured, the OVER LED of the element where the peak overflow is occurring will light up.

MEASURING MODE MEASURING MODE
(oo o] = | (=] =]
EXT RANGE
V1 V2 V3 OVER Al A2 A30OVER
12 3 [moen) 123 [Eoed
ALL ALL
Voltage peak overflow Current peak overflow

When measured voltage or current is below 0.5% of the rated value of the range
used

If the measured voltage or current is below 0.5% of the rated value, the following will appear on the
display. (Applicable when the measurement mode is RMS or MEAN)

Function Display
V (voltage)
A (current) "0" is displayed.

VA (apparent power)
var (reactive power)

o
T

PF (power factor)

hl
-

i
(i B

M
=
h

deg (phase angle) [x]

Interruption during measurement

If the measuring range or display item is changed during measurement, the following will appear on
the display. It will also appear if no measured or computed value is present due to measurement
conditions.
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I 1.4 Part Descriptions and Functions

Front Panel

The number to the right of the name of each key corresponds to the page humber where detailed information about the key function can be found.
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ptions and Functions

B
REdl FdllTc]

1.4 Part Descri

—— Current input terminal

— \oltage input terminal

—— Warning label plate

GP-IB connector
Connect the GP-IB interface cable here
when communications is performed via
GP-IB interface. (An RS-232-C connector
can be provided instead according to the
user's preference.)

Name plate —

Power fuse holder
A spare fuse is provided in th

—— Function grounding tert
Used for functional purposes.

ELEMENT ELEMENT 2 ELEMENT w\;
q I - = A | —
It is dangerous to operate —_ — ™ i @ R —
this instrument outside its = |, I |
environmental specifications. —
Refer to manual. F YOKOGAWA ‘
1000V MAX 1000V WAX RRICTHEAL TV LIS,
YR \BEARICSEEDFERIAE
fooR %, E Dregyren, = .
B
600V MAX 600V MAX 600V MAX
g 'EXT SENSOR g EXT SENSOR i EXT SENSOR N&
o o o - . {—
[@ @ @ @ Vl\ L O o “\
1 — p——— ——
Ho< MAX 10V MAX 10V MAX /xﬂA /
ALL ._._m_uZ__Z>_|m 600V MAXTO ALL TERMINALS 600V MAXTO ALL TERMINALS 600V MAXTO
REMOTE CONTROL GP - IB (IEEE488)
WAVEFORM OUTPUT or
@ @ @ TORQUE SPEED INPUT RS-232-C J—
D/A OUTPUT
@ g

External input/output connector

L External sensor input connector (Page 3-10)

If you are using an external senser for current measurement,

connect the input cord to this connector.

Connect the supplied 36-pin connector for remote control, D/A output (optional),
waveform output (optional), motor evaluation input (WT1030M only),
external sample clock for harmonic analysis (optional.)

Power connector
3-pin connector providing connection for grounding
Connect the supplied power cord here.

A proper connection to ground is absolutely necessary
to prevent electric shock.

IM 253620-01E



2.1 Usage Precautions

General Handling Precautions

Safety Precautions

Storage Area

Observe the following precautions when handling the instrument.

* Never place anything on top of the instrument, especialy objects containing water. Entry of
water into the instrument may result in breakdowns.

« Observe the following precautions when moving the instrument.
Disconnect the power cords and connecting cables.
Always carry the instrument by the handles as shown below.

« To prevent internal temperature rise, do not block the vent holes in the instrument case.

« Keepinput/output terminals away from electrically charged articles asthey may damageinternal
circuits.

» Donot allow volatile chemical sto comeinto contact with the case or operation panel. Also do not
leave any rubber or vinyl products in contact with them for prolonged periods. Doing so may
result in breakdowns.

* The operation panel is made of thermoplastic resin, so take care not to allow any heated articles
such as a soldering iron to come into contact with it.

« If the instrument will not be used for along period, unplug the power cord from the AC outlet.

« For cleaning the case and the operation panel, unplug the power cord first, then gently wipe with
adry, soft, clean cloth. Do not use chemicals such as benzene or thinner, since these may cause
discoloration or damage.

» Do not remove the case from the instrument.
Some areas in the instrument use high voltages, which are very dangerous.
When the instrument needs internal inspection or adjustment, contact your dealer or nearest
Y OKOGAWA representative.

« If you notice smoke or unusual odors coming from the instrument, immediately turn OFF the
power and unplug the power cord. Also turn OFF the power to all the objects being measured that
are connected to the input terminals. If an such irregularity occurs, contact your dealer or the
nearest Y OKOGAWA representative.

» Do not place anything on the power cord. Also keep it away from any heat generating articles. If
the power cord is damaged, contact your dealer or nearest Y OKOGAWA representative.

* When unplugging the power cord from the AC outlet, never pull the cord itself. Always hold the
plug and pull it.

Never store the instrument in places where it may be exposed to any of the following conditions.
* Relative humidity of 80% or higher » Excessive vibration

« Direct sunlight » Corrosive or flammable gases
e Temperature of 60°C or higher. » Excessive amount of dust, dirt, salt or iron filings
e Proximity to any high-temperature » Splashes of water, oil or chemicals

heat sources

IM 253620-01E
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2.2 Installing the Instrument

Installation Conditions
Theinstrument must be installed in a place where the following conditions are met.
* Ambient temperature and humidity
Ambient temperature : 5to 40°C
Ambient humidity  : 20 to 80% RH (no condensation)
* Well-ventilated place
Vent holes are provided on the top and bottom of the instrument. To prevent rise in internal
temperature, do not block these vent holes.

Note
« To ensure high measurement accuracy, the instrument should only be used under the following conditions.
Ambient temperature : 23 +5°C
Ambient humidity 1 30to 75% RH (no condensation)
When using the instrument in the temperature ranges of 5 to 18 or 28 to 40°C, multiply the measured values by
the temperature coefficient specified in Chapter 17, "Specifications.”
« If the ambient humidity of the installation site is 30% or below, use an anti-static mat to prevent generation of
static electricity.
« Internal condensation may occur if the instrument is moved to another place where both ambient temperature
and humidity are higher, or if the room temperature changes rapidly. In such cases acclimatize the instrument to
the new environment for at least one hour before starting operation.

Never install the instrument in the following places. Otherwise, the internal circuits and the case
may be affected adversely, hindering accurate measurement.

* In direct sunlight or near heat sources

* Where an excessive amount of soot, steam, dust or corrosive gases is present.

* Near magnetic field sources

» Near noise sources such as high voltage equipment or power lines

* Where the level of mechanical vibration is high

* In an unstable place

2.2 IM 253620-01E



2.2 Installing the Instrument

Installation Position
Desktop Installation
Place the instrument in a horizontal position or tilted using the stand as shown below.

Rack Mount
Toinstall the instrument in arack, use one of the following optional rack mount kits.

Rack mount kit (optional)

Kit Name Model Standard
Rack mount kit 751531 EIA
Rack mount kit 751532 JS

Mounting Procedure

1. Removethe seal cover from the mounting holes on both sides of the instrument. (Four seal

coversin total)

2. Attach the mount kit as shown below.
3. Remove the four legs from the bottom of the instrument.
4. Remove the handle from each side of the instrument.
5. Cover each handle mount hole with a seal.
6. Mount the instrument in the rack.
*  When mounting the instrument, support it from underneath.
» Refer to Chapter 17, "Specifications' for rack mounting dimensions.
Note

« The upper and lower sides of the instrument are equipped with ventilation holes. When these are blocked e.g.
due to rack mounting, the specified accuracy may not be met, therefore allow at least 20 mm of space between

the ventilation holes and the rack mount.

IM 253620-01E
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2.3 Power Supply Connection

Power Supply Requirements
The instrument can be operated with a power supply voltage of between 100 and 120 VAC or

between 200 and 240 VAC.

Rated supply voltage : 100to 120VAC 200 to 240VAC
Permitted supply voltage range : 90to 132VAC 180to 264VAC
Rated supply voltage frequency . 50/60Hz 50/60Hz

Permitted supply voltage frequency range : 48to 63Hz 48 to 63Hz

A CAUTION | + When checking the power supply fuse, refer to Section 16.3 "Replacing the Power

Supply Fuse" (page 16-4).
« When checking the power cord, refer to the ratings specified in the suffix code in
"Checking Package Contents" (page 2).

Connecting the Power Cord

A W20\ (e - Be sure to connect the protective grounding to prevent an electric shock before

turning on the power. Connect the power cord only after having verified that the
power switch is turned OFF.

« Before plugging in the power cord, make sure that the voltage of the AC outlet is
within the specified range.

 To prevent electric shock or fire, use only the power cord supplied by
YOKOGAWA.

* Never use an extension cord without a grounding wire, otherwise the protection
feature will be invalidated.

2-4 IM 253620-01E



2.4 Turning the Power ON or OFF

Items to be Checked Before Turning ON the Power
Check that the instrument is installed correctly as instructed in Section 2.2 "Installing the
Instrument” (page 2-2).

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

Turning Power ON/OFF
A pushbutton switch is used as the power switch. The power isturned ON and OFF alternatively as
the switch is pressed.

Note
« Theinstrument uses a lithium battery so that set-up information together with the date and time entered from the
operation panel will be backed up and not lost in case of power failure.
« A warm-up time of approximately 30 minutes is required before all specifications of the instrument are met.
« To carry out measurements that conform to the specifications (Chapter 17) without changing measuring mode
or range after the power is turned on, carry out zero-level calibration (refer to 14.2, "Carrying Out Zero Level
Calibration").

Response and Display at Power ON
When the power switch is turned ON, the test program starts. The test program checks each
memory. If the check results are satisfactory, opening messages will appear as shown on page 2-7,
and the instrument is ready for measurement.

If an error code appears at the end of the test program, the instrument is not functioning properly. In
this case, turn OFF the power immediately, and contact your dealer or the nearest Y OKOGAWA
representative. Inform them of the model name and serial no. specified on the name plate on the rear
panel, aswell asthe error code that was displayed.

Note
« Inthe case of an error code, refer to Section 16.2 "Error Codes and Corrective Actions" (page 16-2), and carry
out the specified corrective actions.

Response at Power OFF
When the power switch is turned OFF, the set-up information which was in effect just prior to the
power switch being turned OFF will be retained. Thus, when the power switch is next turned ON,
the operation state of the instrument just prior to the power switch being turned OFF will be
resumed.

Note
« The set-up information is backed up by a lithium battery. The battery lasts for approximately ten years if itis used
at an ambient temperature of 23°C. If the battery runs out, an error code appears when the power switch is
turned ON (refer to 16.2, "Error Codes and Corrective Actions"). In this case, the battery needs to be replaced
immediately. The battery cannot be replaced by the user. Contact your dealer or the nearest YOKOGAWA
representative.

IM 253620-01E 2.5
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2.4 Turning the Power ON or OFF

Default Settings (Factory Initialization Settings)

Display Factor LED
Display A V1 1LV
B Al 1A
C w1 1, kw
D w1 1, kw
Measuring range VOLTAGE 1000V 1000V
AMP 20A 20A
External sensor range(optional) 1ov
Externa sensor output value(optional)  10.000mV/A
Measurement mode RMS/MEAN/DC RMS RMS
Measuring conditions Wiring system 1g2W 1g2W
Hold OFF
Sample rate 500ms
Scaling OFF
Averaging OFF
Line filter OFF
Cut-off frequency 0.5kHz
Peak hold OFF
Frequency filter OFF
Integration (optional) Invalid
Harmonic analysis (optional) OFF
Measuring object for frequency V1
Phase angle display 180°
MATH Efficiency (E F F )
Key lock OFF
Scaling constant Kv 1.0000
Ki 1.0000
Kw 1.0000
Averaging Averaging method Exponential averaging(£ )
Attenuation constant 8
Integration Integration mode Standard integration mode(~ 5 )

Communications
Command group

GP-IB

RS-232-C

GP-IB/RS-232-C Common

Harmonic analysis (optional)

Motor evaluation function

(WT21030M only)

Printer (optional)

D/A output (optional)

Integration timer
Integration polarity

Used to select WT1030,
2531 or 2533E command
groups.

Address

Output interval during
talk-only mode
Communication mode
Status byte

Delimiter

Normal mode

Output interval during
talk-only mode
Handshake mode
Format

Baud rate

Delimiter

Status byte

Communications output
Communications output function

PLL source

Display format

Phase angle display format
Anti-aliasing filter
Number of orders

Torque scaling
Torque scaling unit
rpm type

Number of pulses
rpm scaling
Number of poles

Auto print mode
Print interval

Print synchronization
Print output function

D/A output
Rated integration time for D/A output

0hQOmin
SUM

CMO (WT1030 command group)

CR+LF

V1

n-th harmonic
V1-Vn

OFF

50

2000.0
unit-1(N-m)
PULSE

60

10000.

2

OFF
0 min
Synchronize to time
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2.4 Turning the Power ON or OFF

Opening Messages
When the power switch is turned ON, the following messages will appear. The messages vary
depending on the options used. If the power switch isturned ON with the SHIFT key held down, no
message for any optional functions will be displayed. Once this is done, no message for any
optiona functionswill be displayed whenever the power switch isturned ON. To display messages
for optional functions, turn ON the power switch again while holding down the SHIFT key.

b oN Display A Display B Display C Display D
ower - =
(POWER) ON |“bi505] [ mak | [ ek | | EESE]

L]
| All displays light up. |
L]

N

Messages - A B C D
vary depending urinan | | o ,'| | Blank | | Blank |
on the options Oe Model C» ROM version

used.

When D/A output option is used

awnusu| ayy Buisn aloyeg

- A B C D
o NPT ET] o T dR|S | Blank |
When printer option is used
> |;::t“-n'n:|A | :E’I‘I|B | ,E',.,,."C|C| Blank |D >
When harmonic analysis option is used
- |u: [ :r:|A | :n:|B | Lo '|C| Blank |D >
- C Lu [y
When integration option is used
> A - r |C >
EFER G 0% | AEEL|C[ Bk P
When external sensor option is used
> oA -
EFETER] o (0P [EHESEA|C[ Bk P
When waveform output option is used
o I ET T E T O T L PR T o T g
When motor evalution option is used (WT1030M only)
= leem3g)t [ i5i]° | Aakar|®] Bk P g
When GP-IB interface is incorporated and addressable mode A is selected
> 2 |A - C o |D >
o R FIEFER] o (0% | LGP b|®| Add-R
When GP-IB interface is incorporated and addressable mode B is selected
> oA B - Cc o D >
[ve o3 [ g [ 5P 5°[ Add-b]
When GP-IB interface is incorporated and talk-only mode is selected
> am|A B C D >
EFRFER G ol® [ LPB|I°] Eaonld
When GP-IB interface is incorporated and 488.2 mode is selected
> A - B C 5 |D -
> EEEER o ini® [ LR R|C 4g82]
When GP-IB interface is incorporated and address display mode is selected
> = |A B C o D >
s ECEET g (o d® [ &P b Adrr |
When RS-232-C interface is incorporated and normal mode is selected
> A = C D >
ErSTER o (0® [~52320]°] nar]
When RS-232-C interface is incorporated and talk-only mode is selected
> A [ B [ Fra=aar >
lwegan® [ 0 [r52320]° tantd]°
When RS-232-C interface is incorporated and 488.2 mode is selected
- A B - = = C = |D -
EFEEER o TR EEEEEH 'EEE
When RS-232-C interface is incorporated
A B C m | D
> |'.'"'."n—“-| | "IFI'II.I'_I| | ": "‘.-t' | ’3-’95’.“_” »
Handshake Dataformat Baud rate
NO Are messages for

all specified features and options -
displayed?
YES .|| Ready for

" | measurement
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2.5 Setting the Date and Time

Setting the Date/Time Mode
Mode Setting

1. Pressthe MISC key (SHIFT + o)

Keep pressing the up A or \ key until

"4 AL E" appearson display D.

YOKOGAWA 4

D e T " m Vo Apk
_’ '_’ '_ '_ k A THD

LV Ly

TARMoNICS + INTEG — = wATH % Hz rpm
ELEMENT 7 FUNCTION o~

1

2 3 x4

SAMPLE
CIREMOTE

o
[Horo T tric | rate | LOCAL
= Peak

HoLD  INTERFACE
MOTOR,

2. Pressthe ENTER key. : HLTZET:RCE “
"d H = E" movestodisplay A, and the date _ varvonics
and time currently set appear on displaysC [avze [ser v

INTEGRATOR

and D respectively. The leftmost digit of

[seamme] ave [ HE, | |[sErer]
DATA TYPE fc

. . ) START | stop < >
display C (date) starts blinking. WA WS
e ]| [ [~ Jom] [ ]
o TIMER OKEY LOCK
Display A Display B Display C Display D
P I B HEICI'I || | I e I Y i
S e Lyt L (I I o |
Y M D H M S

Setting the Date and Time

3. Set the desired value for the blinking digit usingthe A or \/ key. Pressthe < or > key
to move to another digit and set avalue. Repeat this step until the entire date has been set.

4. When the entire date has been set, press the ENTER key. This causes the leftmost digit of
display D (time) to start blinking. Repeat step 3 to set the desired time.

5. When the time has been set, press the ENTER key. The timer begins to operate.

Shifting the Blinking Position

The blinking position can be shifted to the left or right by pressing
the < or > key. Pressing the < key causesthe digit to the left of
the currently blinking digit to blink, and pressing the > key causes
the digit to the right of the currently blinking digit to blink. The
blinking position wraps around in both directions.

Setting a Value
To select a value for the blinking digit, pressthe A or \V key.
Pressing the A key changes the value according to the sequence 1,
2,3...9,0and back to 1. Pressing the \/ key changesthe valuein
the opposite direction.

Note

Display

260 L0 1

Pressing the >key

W=
= Ft.u Lol

(] oo
! Fl.'_l Ll

Pressing the /A key

If the time is not set properly, "E ~ ~ { 5" will appear.
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3.1 Wiring Precautions

A\ I

To prevent hazards, a protective grounding connection must be made as follows.
The power cord supplied with the instrument has a 3-pin plug. One of the three
pins is used for grounding. The power cord must be connected to a 3-pin AC
outlet (including a grounding terminal).

Always turn OFF the power to the object being measured, before connecting it to
the instrument. Never connect or disconnect the measurement lead wires from the
object while power is being supplied to it, otherwise a serious accident may result.
Be sure that you do not connect a current circuit to the voltage input terminal or
vice versa. Incorrect connection may cause damage not only to the circuit or
equipment under test and to this instrument, but may also endanger the operator.
When the power switch is ON, never apply a voltage or current exceeding the
level specified in the table below to the voltage input terminal or current input
terminal. If the power switch is OFF, turn OFF the power to the object.

Permissible

Maximum Input Voltage Input Current Input

Maximum The peak valueis4.0kV or  The pesk valueis450 A or RMSvalueis 300 A, whichever isthe lower.

Instantaneous RMSvalueis2.8kV, Peak current of 15 times the rated measuring range or lower in the case

Input (for 20 ms) whichever isthe lower. where an external input is used

Maximum The peak valueis 2.8 kV or  The peak valueis 150 A or RMSvalueis 40 A, whichever isthe lower.

Instantaneous RMSvalueis2.0kV, Peak current of 10 times the rated measuring range or lower in the case

Input (for 1 s) whichever isthe lower. where an external input is used

Maximum The peak valueis2.0kV or  The peak valueis 100 A or RMSvalueis 30 A, whichever isthe lower.

Continuous Input RMSvalueis1.5kV, Peak current of 5 times the rated measuring range or lower in the case
whichever isthe lower. where an external input is used

A\ [cAuTiON] -

Note

If the input voltage exceeds 600 V, refer to 3.4, "Wiring Method when Input Voltage
Exceeds 600 V".
If you want to use an external current transformer (CT), use one which has a
sufficient withstand voltage against the voltage to be measured. (A withstand
voltage of 2E + 1000V is recommended, where E is the measurement voltage.)
Also be sure not to allow the secondary side of the CT to go open-circuit while
power is supplied, otherwise an extremely dangerous high voltage will be
generated on the secondary side of the CT.
If the instrument is used in a rack, provide a power switch so that power to the
instrument can be shut off from the front of the rack in an emergency.
Make sure that the bare end of the measurement lead wire connected to each
input terminal does not protrude from the terminal. Also make sure that the
measurement lead wires are connected to the terminals securely. Do not use any
plug-in type terminal with protruding bare lead wire (e.g. banana-shaped terminal
connector) to connect the object to the voltage terminal. This may lead to a very
dangerous situation if the input terminal is disconnected.
The voltage ratings across the measuring (voltage and current) input and the
ground for this instrument varies under operating conditions.
* When protective covers are used on GP-IB or RS-232-C and external input/
output connectors

Voltage across each measuring input terminal and ground 600 Vrms max.

* When protective covers are removed from GP-IB or RS-232-C and from external
input/output connectors; or when connectors are used
Voltage across A, +(V and A side) input terminals and ground 400 Vrms max.
Voltage across V terminal and ground 600 Vrms max.

The lead wires must have a sufficient margin in both breakdown voltage and

current against those to be measured. They must also have insulation resistance

appropriate to their ratings.

Example: If measurement is carried out on a current of 20 A, use copper wires
with a conductor cross-sectional area of at least 4 mm?.

« After completion of the wiring, the WIRING key needs to be used to select the wiring system before starting
measurements. Refer to Section 3.2 "Selecting Wiring System" (page 3-2) for a description of the procedures.

« When measuring high currents, or currents or voltages that contain high-frequency components, wiring should
be made with special attention paid to possible mutual interference and noise problems.

« Keep the lead wires as short as possible.

« For current circuits indicated by thick lines in the wiring diagrams shown in Section 3.3 (page 3-4 and
subsequent pages), use thick lead wires appropriate for the current to be measured.

« The lead wire to the voltage input terminal should be connected as close to the load of the object under
measurement as possible.

« To minimize stray capacitance to ground, route both lead wires and grounding wires so that they are as away
from the instrument's case as possible.

IM 253620-01E




3.2 Selecting Wiring System

Precautions
Make sure that the wiring system that matches the actual wiring is selected, otherwise a

measurement error will occur. (Computation method varies according to the wiring system.)

Selecting Wiring System
The wiring system is selected in the sequence shown below each time the WIRING key is pressed.
The LED for the selected wiring system lights up. Select the wiring system type that matches the

one you have assembled.

ELEMENT FUNCTION \ ELEMENT
123 ORDER DOWN v AW % 12s3x
DPRIN'I'ER SAMPLE
[Auro ] ‘:‘:% = ERER
SET LP I JA o 132W
|| T LT T T 00 || fee
D 333W
[reeo ] B
ABORT ©3V3A
POWER
[wirinG |
0 ol
Three-phase, Three-phase,
three-wire model (253620) four-wire model (253630, 253640)

— 1d2W (single-phase, two-wire) > 1®2W (single-phase, two-wire)

1d3W (single-phase, three-wire) 1®3W (single-phase, three-wire)
3®3W (three-phase, three-wire) 3®3W (three-phase, three-wire)

\

3P4W (three-phase, four-wire)

\

3V3A (three-voltage, three-current)

Note

« When measuring apparent power, reactive power, power factor, phase angle or efficiency, selecting a wiring

system different from the actual wiring system connected to the input terminals hinders accurate measurement.
Make sure that the correct wiring system is selected.

« Selectable wiring systems differ from model to model. Refer to "Wiring System Selection and Selectable

Measuring Objects (Elements)" on the next page.

IM 253620-01E



3.2 Selecting Wiring System

Selecting Element

Element selection can be performed for each display. Pressthe ELEMENT key located below each
display to select a desired element. Elements are selected in the following sequence as the

ELEMENT key is pressed. The default setting is "Element 1."

Element
—» 1 : Measured input value for element 1 (V1, Al or W1) is
‘ displayed.

2 : Measured input value for element 2 (V2, A2 or W2) is
displayed. (Selection of element 2 is not possible for
the three-phase three-wire model (253620).)

: Measured input value for element 3 (V3, A3 or W3) is
displayed.

M - W -

: Average (ZVZA) of measured voltage or current of
elements 1 and 3 or elements 1to 3, or the sum (ZW)

WT 180 Pe

of active power is displayed. However, no value will be
displayed if the wiring system 1®2W is selected.

Note

« Display A is shown in the above figure as an example. Selection of element is disregarded for some functions.
In this case, changing the element will cause "£ ~ - ! 5". Refer to Section 17, "Specifications" for the equation

for each measurement item.

Wiring System Selection and Selectable Measuring Objects (Elements)

The table below shows elements which can be measured with the wiring system selected with the

WIRING key.
Model Wiring System Element
253620 1d2W 1,3

1p3W 1,3%
3P3W 1,3%
253630, 253640 1p2W 1,23
1p3W 1,23%
3P3W 1,2,3,%
3P4W 1,23%
3V3A 1,232

IM 253620-01E
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3.3 Wiring the Measurement Circuit

The table below gives a list of wiring systems and their examples (diagrams) for each wiring

system.
Wiring System 1P2W 1p3W 3P3W 34w 3V3A
WIRING key 1p2W 1Pp3W 303w 3P4W 3V3A
Wiring When an input is Fig.3.1 Fig.3.2 Fig.3.3 Fig.3.4 Fig.3.5
Diagram  applied directly
When PT and CT are Fig.3.8 Fig.3.9 Fig.3.10 Fig.3.11 Fig.3.12
used (page 3-8)

When an external sensor  Fig.3.15 Fig.3.16 Fig.3.16 Fig.3.17 Omitted
is used (page 3-10)

Wiring Method when Voltage and Current are Applied Directly

Fig. 3.1 Wiring Diagram for Single-Phase Two-Wire (1d2W)
SOURCE LOAD

|tto3 ‘
@ & SOURCE v
v LOAD
@) X

+

® ®
Input terminals
SOURCE LOAD
AKA\ +
%

+

1t03
SOURCE
@ @ Y LOAD
@ *

®

Input terminals

Fig. 3.2 Wiring Diagram for Single-Phase Three-Wire (1$3W)

SOURCE LOAD

A +
N 13
1 I 3 I SOURCE A

@ @ N — LOAD

® ® S
® ® o v

A\ E

Input terminals Input terminals

A W20\ (6B When applying a current to be measured directly to the input terminals of the
instrument, make sure that the external sensor cable is not connected to the
instrument.

A CAUTION | A load current flows in the thick lines shown in the diagrams, therefore a wire with

sufficient current capacity must be used for these lines. The wire connected from the
source to the £ current terminal must be routed as close as possible to the ground
potential in order to minimize measurement error. (Refer to "Note" on page 3-6.)
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3.3 Wiring the Measurement Circuit

Fig. 3.3 Wiring Diagram for Three-Phase Three-Wire (393W)

A@*

g SOURCE LOAD
s
T 1 | 3 | SOURCE

@ @ @ @ LOAD

@ ®
@ @
) v
aAJE

Input terminals Input terminals

Fig. 3.4 Wiring Diagram for Three-Phase Four-Wire (3®4W)

SOURCE LOAD

® ® ®
® ® ®

Input terminals

Input terminals Input terminals

Fig. 3.5 Wiring Diagram for Three-Voltage Three-Current (3V3A)

LOAD

R SOURCE
A\ E
: )
1 2 3 SOURCE v v
oo | @] | [ S0
® O @
® ® ®
Input terminals Input terminals Input terminals
3-5
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3.3 Wiring the Measurement Circuit

Note
« The wire connected from the source to the £ current terminal must be routed as close as possible to the ground
potential in order to minimize measurement error. Fig. 3.6 shows the input circuit diagram of the instrument.

Fig. 3.6 Input Circuit of the Instrument

| | | Voltage circuit shielding case

le«— |
\%
_ Cs External case
Y,
0O I ! A, Grounding

A l —//,’3\\/ N

£0
|I

| Current circuit shielding case

Thevoltage circuit isenclosed initsown shielding case, and the current circuit isalso enclosed inits
own shielding case. Both shielding cases are then enclosed in the external case. The voltage circuit
shielding case is connected to the + voltage terminal, whilst the current circuit shielding case is
connected to the £ current terminal.

Although insulation is provided between the shielding cases as well as between the external case
and each shielding case, stray capacitance Csand C's are till present. Csis approximately 100 pF.
With power meters such as this instrument that are capable of measurement of current, voltage etc.
of high frequency, these stray capacitance cannot be ignored as they cause measurement errors.
As an example, let'simagine the circuit shown in Fig. 3.7, where one end of the SOURCE (power
source) and the external case are grounded. Current iL from the power source enters the current
terminal (A), passes the shunt, comes out from the current terminal (+), then returns viathe LOAD
(load) to the power source, asindicated by the dotted line. The other route (iCS) isindicated by the
dashed line; from the power source, through the shunt, stray capacitors, externa case grounding,
and power source grounding.

Fig. 3.7
ii,_ v | [ [ 3
A l
SOURCE | A [ b LOAD
(71— X
7 R ( ) 3| shunt "(',/cs |
F—————— | !
* ' |
N .L _ //
A Ics ‘
| /I

From this, it isobviousthat the sum (vector sum) of theload currentiL and ics, which flowsthrough
the stray capacitors, is aways measured even though we want to measure load the current il only.
The current ics, which flows through the stray capacitor Cs, is calculated as follows.

Where, the common-mode voltage applied to CsisVcs
ics=Vcsx 21f X Cs
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3.3 Wiring the Measurement Circuit

In the upper circuit shown in Fig. 3.1, no measurement error will occur since VCs is zero
because both current terminal (+) and voltage terminal () are close to the ground potential.
Effects of the stray capacitance are calculated below for reference.

Cs=100pF = 100 x 10*?F = 10"°F

Therefore,

ics[A] =VcgV] x 2rf[Hz] x Cs = Vcs x 2rf x 1020

=2mx 10“ x Vcs x f[kHz] [mA]

Assuming f = 100kHz, Vcs = 100V, ics 06.28mA
IfiL = 1A, the current is expressed as a vector sum, as below, where the load consists of resistance
only (i.e. COSp = 1),

o H

liv + il = VI + 0.00628°
[11.00002
Therefore, the measurement error is 0.0002%, indicating that the effect on the measurement of the
stray capacitance is very slight.

- —>
- iL+ics
lcs g-—"""""""""""""""4 ;
|
g ng |
iL-sin60° I !
””””””””” | |
| - I
! iL - sin60° !
! |
| |
! |
| |
! |
! |
| |
! |
> ! |
ics ! |
! |
+ 60° | = |
! |
- —
iL-c0os60° iL-cos60°

|I_L> + Es| =/(iLcosB0)? + (ics + iLSINGO°)?

=+/(0.5)% + (0.00628 + 0.866)>
0 1.00542A

Therefore, the measurement error is 0.542%.

If COS$ =0, iL +ics=1+ 0.00628 = 1.00628, therefore, the measurement error is 0.628%. Since
active power is obtained using the equation W = VA COS$, the error is the same as that in the
measurement of the current.
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3.3 Wiring the Measurement Circuit

Wiring Method when PT and CT are Used

Use of a PT (or CT) enables measurement of voltage or current even if the maximum voltage or

maximum current of the object to be measured exceeds the maximum measuring range.

« If the maximum voltage of the object to be measured exceeds 1000 V, connect an external potential
transformer (PT), and connect the secondary side of the PT to the voltageinput terminals.

« If the maximum current of the measuring object exceeds 20 A, connect an external current
transformer (CT), and connect the secondary side of the CT to the current input terminals.
In the diagrams bel ow, the thick lines represent the current circuit, and the thin lines represent the
voltage circuit.

Fig. 3.8 Wiring Example for Single-Phase Two-Wire (192W) System with PT and CT

Connected
Example 1 Example 2
SOURCE LOAD SOURCE LOAD
EIICIENT s
1 ! 1 ! 1
1 ! 1 ! 1
| 1 | 1 1
! I PT! v, v!
- "7 1to3 T[T .

o] 1

Input terminals Input terminals

||}—<

Fig. 3.9 Wiring Example for Single-Phase, Three-Wire (1d3W) System with PT and

CT Connected
SOURCE LOAD

S
.

<
<

I
I
I
[N
I
]
I
I
I
)
I
I
I
w
I
I
]
I
I
I
)

@

@
==
C)

(»
1

Input terminals Input terminals

A WA 0\ N [€l When using an external CT, do not allow the secondary side of the CT to go open-

circuit while power is supplied, otherwise an extremely dangerous high voltage will
be generated on the secondary side of the CT.

Note

« Use of the scaling function enables direct reading of measured values on the display. For a description of how to
set the scaling function, refer to Section 7.4 "Using the Scaling Function" (page 7-7).

« It must be noted that measured values are affected by the frequency and phase characteristics of PT and CT.
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3.3 Wiring the Measurement Circuit

Fig. 3.10 Wiring Example for Three-Phase, Three-Wire (3®3W) System with PT and
CT Connected

SOURCE LOAD

wn o

Input terminals Input terminals

Fig. 3.11 Wiring Example for Three-Phase, Four-Wire (3®4W) System with PT and
CT Connected

SOURCE LOAD

Zz4wnw D

ML et
I

r———-—---1

®©

o 1 | o 1 le

Input terminals Input terminals Input terminals

I—

Fig. 3.12 Wiring Example for Three-Voltage, Three-Current (3V3A) System with PT
and CT Connected

SOURCE LOAD

MLECT

1
T
1
|
1
)

o
®<T> 3
B
B
@@ 3
3
L=
@@ 3

—1® L 1® L ® i

Input terminals Input terminals Input terminals

I
[
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3.3 Wiring the Measurement Circuit

Wiring Method when External Sensor is Used

JAN WARNING

External Sensor
ouT

In cases where the maximum current of the object to be measured exceeds 20 A, connect avoltage-
output type current sensor having the desired rated current to the external sensor input connector.
The sensor must have appropriate frequency and phase characteristics.

Connecting an External Sensor to an External Sensor Input Cord
Connect the shielding wire of the cord to the output terminal (OUT L) of the sensor, as shown
below, to minimize measurement error.

The bare part of the wires must be as short as possible.
The area indicated by slanting lines must be as small as
possible to minimize the effect of magnetic force on this
area.

Connector (part no.: B9284LK)
:| To EXT SENSOR

connector of the
WT1030/1030M
OUTL digital power meter

=

For safety, use an external sensor that is enclosed in a case and whose wires are
isolated from the case. Also make sure that the sensor has a sufficient withstand
voltage against the voltage to be measured. Use of a bare sensor may cause an
electric shock if the sensor is touched accidentally.

If you are going to use a clamp-type sensor, make sure you are fully aware of the
voltage to be measured, sensor's specifications and handling method, so that the
possibility of dangers such as electric shocks are avoided.

A voltage is present on the current terminal of the instrument while power is
supplied to the measurement circuit, so the current terminal should never be
touched nor should the measurement lead wire be connected to it.

The connector to be connected to the external sensor input connector (EXT
SENSOR) must be constructed in such away that no lead wires are exposed. It is
dangerous not to follow this instruction since a voltage is present on the lead
wires while power is supplied to the measurement circuit.

Do not connect anything to the input current terminals (A, ) of the instrument,
otherwise damage to the instrument or personnel injury may result.

Before connecting an external shunt, make sure that the power to the shunt is
turned OFF. A voltage is present on the external shunt while power is supplied to
it, so do not touch the shunt with your hands.
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3.3 Wiring the Measurement Circuit

Note
* The external sensor must be selected carefully and its frequency and phase characteristics taken into account.
« The external sensor must be wired so that the area between the wires connected to both ends of the sensor is
minimized, in order to reduce the effect of the magnetic field generated by the current to be measured.
Measurement is affected by magnetic field lines entering this area. Minimizing this area also reduces the effects

of external noise.
« Toreduce measurement error caused by increase of stray capacitance or impedance, the wires connected from

the external sensor to the instrument must be as short as possible.

Fig. 3.13

Clamp-type sensor
—

G

Voltage input terminal

=+

. . LOAD
Current input terminal

©)
o%x

'._ OExternal sensor input terminal

« Ifyou are going to use an external shunt, connect it to the grounding side of the power source as shown below.
If you are obliged to connect the external shunt to the non-grounding side, use AWG18 (cross-sectional area:
approx. 1 mm?) or thicker lead wires between the shunt and instrument, to avoid the effects of common-mode
voltage.

Fig. 3.14

\%
+ Voltage input terminal

O

. . LOAD
Current input terminal

©)
()=

(OExternal sensor input terminal

ot

External shunt
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3.3 Wiring the Measurement Circuit

Fig. 3.15 Wiring Example for Single-Phase, Two-Wire (1d2W) System with Voltage-
Output Type Isolation Sensor (CT, DC-CT, Clamp) Connected

SOURCE

LOAD

Clamp-type senso
<

T

Grounding O

side

1-3

®
®

Q)
@
1— input terminal

of the instrument

EXT SENSOR

I

Fig. 3.16 Wiring Example for Single-Phase, Three-Wire (1d3W) System or Three-
Phase, Three-Wire (3®3W) System with Voltage-Output Type Isolation
Sensor (CT, DC-CT, Clamp) Connected

SOURCE

Clamp-type sensor

LOAD

6

Clamp-type sensor
—

T

(Single-phase, three-wire)
Three-phase, three-wire

1

®

I

EXT SENSOR

W
®
@1— input terminal

of the instrument

6

3

®

E

XT SENSOR

=— input terminal

O
@
B

of the instrument

I

Fig. 3.17 Wiring Example for Three-Phase, Four-Wire (3®4W) System with Voltage-
Output Type Isolation Sensor (CT, DC-CT, Clamp) Connected

EXT SENSOR
w— input terminal

=— input terminal

=— input terminal

SOURCE Clamp-type sensor
. LOAD
R O Clamp-type sensor
—
S O Clamp-type sensor
—

T J
N

1 2 3

OO O Ol
® ® ®
—— —— EXT SENSOR —— EXT SENSOR

of the instrument

of the instrument

of the instrument
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3.4 Wiring Method when Input Voltage Exceeds 600V

A 2RO\ \\[e} - The rated voltage between the voltage |nput terminal

input terminal and current input terminal
and between the voltage input terminal
and external sensor input terminal is 600 P € % Voltage

V. If the input voltage to the voltage input A= input terminal
terminal is above 600 V, do not input
current directly. Use an external sensor
and connect it as shown below to prevent
a voltage exceeding 600 V from being

. | ELEMENT ‘

External
input terminal

. _ A
applied between the voltage input ALL TERMINALS 600V MAXTO &
terminal and current input terminal and ~—Current input terminal

between the voltage input terminal and
external sensor input terminal.

When Current is Output from the External Sensor
—

SOURCE (> LOAD

® O
@
®

When Voltage is Output from the External Sensor
—

SOURCE (} LOAD

9 ®e

®— EXT.SENSOR

e Therated voltage between the input terminals and the ground is 600 V. Make sure
that no voltage exceeding 600 V is applied between the input terminals and the
ground.

* The maximum rated voltage between the voltage input terminal and + terminal is
1000 V. However, the maximum allowable input voltage between terminals of
different input type (voltage, current, external sensor input) is 600 V.

« When using an external sensor, adhere to the WARNING and Note given on pages
3-10to 3-11.
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3.5 Improving Measurement Accuracy

Recommended Wiring Method
Thisinstrument is designed so that voltage input impedance is high and current input impedance is
low to reduce the effect of instrumental 10ss on measurement accuracy.

Voltage input impedance : Approximately 2.4 MQ (all ranges), with a capacitance of

approximately 13 pF connected in parallel
Current input impedance : Approximately 6 mQ + 0.07 pH (all ranges)

Fig. 3.18

SOURCE LOAD

LOAD

I+

g:ioeunding (lb | |:> SOURCE J_f @
N—

®©

® 1.

+ A

WT1030/1030M digital power meter

In the above diagram, the voltage measurement circuit is connected to the load side. The effects of
instrumental 1oss on measurement accuracy are explained below. To simplify understanding, it is
assumed that a DC power source and resistive load are used. The current measurement circuit
measures the sum of the current iL that flowsto the load (object being measured) and the current iV
that flows to the voltage measurement circuit. This means that the current iV is erroneous since the
current to be measured isiL. Since the input impedance of the voltage measurement circuit is high
(approximately 2.4 MQ), and even if theinput voltageis600 V iV becomes approximately 0.25 mA
(=600 V/2.4 MQ). If theinstrumental error isassumed to be below 0.1%, the measured current (iL)
will be 250 mA or higher (load resistance: 2.4 Q or lower). If theinput voltageis 10V, iL is4.2 mA
or higher. The relationship between the input voltage and the measured current in cases where
instrumental error iswithin 0.1% and 0.01% is given on the next page as areference.
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3.5 Improving Measurement Accuracy

Fig. 3.19 Effects of Instrumental Error
—» Measured current (A)

417mA 4.17A
0 1 2 3 4) 5
T T T T 1
| |
|
— 200 l
?/ | 1
(] ! |
g 400 : Effect decreases. :
S | |
3 600 |
5 ! |
@ | |
53 800
= | |
| |
1000V ‘

In many cases the recommended wiring method is suitable. For instance, when the input voltage and
current are 100 V and 5 A, iV is 0.04 mA (=100 V/2.4 MQ), therefore the effect on measurement
accuracy is 0.0008% (=0.04 mA/5 A), which is low. On the other hand, measurement accuracy is
significantly affected when the measured currentislow (i.e. highload resistance). In thiscase, makethe
connections as follows so that the current measurement circuit is located on the load side. The voltage
measurement circuit measures the sum of the voltage drop el at the load and eA at the current
measurement circuit, therefore eA iserroneous. However, the effect of thiserror issmall sincetheinput
impedance of the current measurement circuit islow. For instance, if the load resistance is 600 Q, the
input impedance is approximately 6 mQ, therefore the error in measurement is approximately 0.001%
(=eAl(eL + eA)), whichislow.

Fig. 3.20

SOURCE P LOAD
N
1 ’

) g
1 +
NS

+ A
—O-NW-0O—
e — Q

WT1030/1030M digital power meter

From the above explanation, it can be understood that the effect of instrumental loss on
measurement accuracy can be reduced by wiring according to the load resistance.
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3.6 Wiring System and Equations of Efficiency

Pay attention to the following when measuring efficiency. Measurement of efficiency is possible
only with the following wiring systems. Make sure that the input element no. matches the affix no.
(for instance, "1" of W1) of the variable used in the equation.

Wiring Systems and Equations
Two-wire system for both input and output:
Select 1d2W, 1d3W (for 253620 only) or 3d3W (for 253620 only).

40 °

Power
source

Transformer Load

) W3
Equation: n = WL 00100(%)

Single-phase for input and three-phase for output:
Select 1d3W, 3d3W, 3®4W or 3V3A. (Applicable only to 253630/253640)

Power

source Transformer Load

) W1+W3
Equation: n = w2 00100(%)

Measuring Efficiency Using the MATH Function

It is not possible to measure efficiency directly with the following wiring method. However, use of
theMATH function (A O B) enables computation of efficiency. For a description of how to set the
MATH function, refer to Section 7.3, "Four Arithmetical Operations Using Display D" (page 7-4).

Display A Display B Equation
w2
w2 W n= ——
W
w2
W1+W3
+
s ;
Y IV;
w
Power ' @i v
source ¥ Transformer W2 + Load
(A v ()
A®_ - i\AjA -
3P3W
Note

« Refer to Section 7.1 "Measuring Efficiency" (page 7-1) for a description of the measurement method.
« The efficiency is not displayed as a percentage (%), but displayed as a value (1.0000 is equivalent to 100%)
when the MATH function is used.
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4.1 Setting Measuring Conditions

Measuring with Line Filter ON

Use of aline filter during normal measurement of PWM waveforms, such as inverter waveforms,

has the following advantages.

« In the case of measurement of voltage and current, similar results to those obtained in the
measurement of fundamental waveforms can be obtained. Measured values are also the same as
those obtained in the MEAN measurement mode.

 In the case of measurement of power, similar results to those obtained in the measurement of
fundamental waveforms can aso be obtained.

It is also possible to select cut-off frequency suitable for the fundamental component of the
waveform to be measured.

* A 5th order butterworth lowpass filter is used.

Setting the Cut-off Frequency (for Normal Measurement)
1. Pressthe fc key (SHIFT + LINE FILTER).

. . i YOKOGAWA 4
Display C displays "F " and display D 5 —w——n——=— .
displays the currently selected cut-off fre- ‘ UG B P

[ R By N [ PRV

quency Fkioncs + INTEG = = MATH % Hz <
2. The cut-off frequency on display D I e B

changes in the following order each time . === o Shume crevore

the A key is pressed, so select the desired [F‘L::M'LT:ZCE” (oo oo Joe] Lo

CUt'Off frequmcy [DANALVZE [serur] IDSCALING HDAVG VDH{"EEP [seT wr ]

0.500 O 1.000 [0 2.000 0 6.500 0 0.500 =recraror

D START | sTop < > 2

Pressing the \/ key causesthe cut-off fre- || [ v [ ~ [ewes ]

. . S TIMER DKEY LOCK
quency to change in the opposite order.
The cut-off frequency is displayed in units Lights up

of kHz. The default is 0.500.
3. Pressthe ENTER key.

Turning Filter ON or OFF
Press the LINE FILTER key. The LED above the
LINE FILTER key islit when thefilter is ON.

Note
« The line filter cannot be turned ON and OFF during integration
* Pressing the fc key (SHIFT + LINE FILTER) during harmonic analysis will allow you to turn the anti-
aliasing filter ON and OFF. The cut-off frequency of the anti-aliasing filter is 6.5 kHz.

IM 253620-01E 4-1
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4.1 Setting Measuring Conditions

Setting the Display Update Cycle (Sample Rate)
1. Press the RATE key. Display C displays
"L - - H L £" and display D displays the
currently selected samplerate.

2. The sample rate on display D changes in the
following order each time the A key is
pressed, so select the desired samplerate.
0.500 (500 ms) [0 2.000 (2s) O 5.000 (5s)
0 0.100 (100 ms) O 0.250 (250 ms) O
0.5000. ..

Pressing the \/ key causesthe samplerate
to change in the opposite order

'YOKOGAWA 4

D ——hour— ——min — ——

m V Apk

TCrin
[y Ny

k A THD
M W h

TOTAL
HARMONICS. + INTEG = = MATH % Hz rpm

ELEMENT “/ FUNCTION A

12 3 xC—7 ==
FREQUENCY SAMPLE REMOTE
[Frer Jsource]  [Howo | tric [Rate | [ocad ]

SIPEAK HOLD  INTERFACE

_, HARMONICS MOTOR

e = ey e e ) [

INTEGRATOR

START | sTop

SUN.+-

RESET | MODE

S TIMER

]

MATH  MISC

[~ [~ [om=]

SKEY LOCK SHIFT

Frequency Range

40Hz - f - 500kHz
20Hz - f - 500kHz
10Hz - f - 500kHz
2Hz - f - 100kHz

Sample Rate Lower Limit Frequency
(for Measurement of V, A and W)
100ms 25Hz
250ms 10Hz
500ms 5Hz
2s 1.5Hz
5s 0.5Hz

Default setting is 0.500 (500 ms)
3. Pressthe ENTER key.
Note

1.5Hz - f - 90kHz

* The sample rate cannot be turned ON and OFF during integration.

« The sample rate is not effective during harmonic analysis.

Display and Data Output

Holding Display and Output

To hold the currently displayed measured values,
press the HOLD key. The LED above the HOLD
key will light up, indicating that the hold functionis
currently on. Pressing the HOLD key again causes
the LED to go out, indicating that the hold function
is now off.

Updating the Data

When the HOLD indicator LED islit, to update the
measured values, press the TRIG key. The
measured values are al so updated when the external
trigger signal is received.

If the measured values are output (by means of acommunications channel or the D/A converter), the

'YOKOGAWA 4

[l i i ]

[ I

ToTAL
HARMONICS + INTEG = = MATH % Hz rpm

m V Apk
k A THD
M W h

ELEMENT S FUNCTION A
12 3 xr[C—] (==

FREQUENCY SAMPLE
=) = = REMOTE

[Firer Jsource | [(Howo [ Tris | rate | [Locad |

SPeAk HOLD  INTERFACE
o o MOTOR
[z [serop ] [scane [ _ave | o, | | [serer]
DATA  TYPE c

HARMONICS

INTEGRATOR

START || STOP < >
SUN+- MATH  WISC
RESET || MODE | v ” ~ ENTER

STIMER SKEY LOCK SHIFT

output values are also updated when the TRIG key is pressed.

Voltage and Current Measurement Modes

One of the following measurement modes can be selected for measurement of voltage and current.

RMS  : Measures and displays true rms value.
MEAN : Displays rectified mean value calibrated to the rms value.
DC : Displays DC value obtained by averaging the input signal.

The default setting for measurement mode isRMS.

RMS

This mode is used to display input voltage or current as a true rms value. The theoretical

equation is given below.

fi(t) 2dt

1 fT f(t) : Input signal

Th T : Oneperiod of the input signal
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4.1 Setting Measuring Conditions

MEAN
Thismodeisused to display input voltage or current as arectified mean value calibrated to the
rms value. Since a sine wave is used for calibration, the value displayed will be the same as
that obtained in RMS mode if a sine wave is measured. However, the value displayed will be
different from that obtained in RMS mode if a distorted or DC waveform is measured. The
theoretical equation is given below.

I
L-£’2|f(t)|dt f(t) : Inputsignal - |
272 Tl T : Oneperiod of the input signal

DC
This mode is used when the input voltage or current is DC. The input signal is averaged and
the result is displayed.

Typical Waveform Types and Differences in Measured Values Between Measurement
Modes

Measurement | M ue | Mean-value | Linear
mode | rMs value ean value | o tification averaging
Name .
Display
Waveform RMS — MEAN DC
iEp Ep 2 Ep
Sine Wave \ “Ep 0
0 m \/211 2 T[ Inn

Half-wave /\ 7N\ tEp Ep Ep Ep Ep

rectification )

rectification | T o \ T2 n J 2 -
. 1
Direct E .
current t P Ep Ep 2/2 Ep Ep

Triangular /\ / : pr Ep Ep T

wave 0 T[\/ZT[ 3 5 4/7'Ep 0
Square | | tEp n
wave 0 m 2T Ep Ep Zﬁ-Ep 0
1 T T T 1
<E N «Ep .E
Pulse 21 P 21 P 4T[/2_ 21 P
—| T |
|_| tEp T .. .
When duty D (= — =) isapplied:
J - y D (= ) isapp
meD
JDe<Ep D«Ep zﬁ'Ep D« Ep
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4.2 Setting Measuring Ranges

Setting Voltage/Current Measuring Ranges for Each Element
Voltage and current measuring range can be set for each element.

—SAMPLE E====== VOLTAGE RANGE EE=== &=—== CURRENT RANGE ===

=ERRor 1530 60 100 150 300 600 1000

FREQUENCY SAMPLE
o

=] = REMOTE
05125 10 20 EXT [Fiter Jsource] [ oo | tric J rate | [Locad ]
==V (EXT SENSOR) == ©I PEAK HOLD INTERFACE
o1e2w - = HARMONICS MOTOR
= = = =
e -< ---AUTO < ’ AUTO [avavze[ser up ]  [scaune ] ave | Hiee SET UP
S3osw MEASURING MODE MEASURING MODE DATA  TYPE fc
o o = o o o INTEGRATOR
S30aw = =
S3V3A
EXT RANGE SUN,+,- MATH MISC
V1 V2 V3 over Al A2 A30VER =
[wirinG |

1 2 3 |[EEeE)e—
" ALL

ELEMENT [-~——
12 3 [ ]

Creser oooe ]| [ ]~ o]

o TIMER

SKEY LOCK SHIFT

Selected voltage

Selected current
element no. is lit.

element no. is lit.
ELEMENT key

ELEMENT key
Setting the Measuring Range for Each Element
1. Keep pressing the ELEMENT key until the desired element no. lights up.

2. Presstherange setting key (<, > or AUTO) to set the desired measuring range.
3. Repeat steps 1 and 2 to set the desired measuring range for other elements.

Setting the Same Measuring Range for All Elements at Once

To set the same measuring range for all elements at once, carry out the following steps.

1. Pressthe ALL key (SHIFT + ELEMENT).
All element nos. will light up.

2. Presstherange setting key (<, > or AUTO) to set the desired measuring range.
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4.2 Setting Measuring Ranges

Manual and Auto Range Setting

Measuring Range Setting Method
There are two methods of setting the measuring range; auto range setting, in which the most suitable

range is selected automatically, and manual range setting, in which the range is selected manually.
Voltage range indicator Current range indicator

AUTO indicator LED AUTO indicator LED
B C — e —
v m VvV var
15# HENH l”i?”SlkAp;
J0 W ey ¢ U v aeg
SSLP SMOTOR =ToTAL 1) % Srorge SHC Sk VA Vpk s % Hz rpm
ELEMENT Funclion ELEmENT FUNCTION A ELEVENT ~ FuncTION A
123 ) == 123 === 123xC =
TSAVPLE s VOLTAGE RANGE EEEESSSN mESSSSSN CURRENT RANGE S o R - SAMPLE revore
SHES 15360 10 150 X 60 1000 05125 10 20 [Frer [source] (oo [_me [ rate | [tocar]
v exr sensom = Srowran  INTERFACE
HARMONICS oron
L g [ D Jfas= e e [ ey e e
MEASURING MODE MEASURING MODE DATA TYee fo
= = z - = z INTEGRATOR
EXTRANGE ETES VAT WSE
V1 V2 V3 over A1 A2 A3OVER =
123 123 | (v [~ Jo=] []
= AT AT STER Crage

I I
Voltage range setting key Current range setting key

Manual Range Setting

Whenthe AUTO indicator LED isnot lit, manual range setting modeisvalid. In thismode, the next
lowest or highest range can be selected manually by pressing the < or > key respectively.

If the AUTO indicator LED islit, pressthe < or > key. Thiswill causethe AUTO indicator LED
to go out, indicating that manual range setting mode is valid.

Auto Range Setting
When the AUTO indicator LED is lit, auto range setting mode is valid. The measuring range is
switched automatically according to the input voltage or current.

RangeUp  : A higher range is selected immediately if the instantaneous input voltage or
current exceeds approximately 330% of the rated value during sampling. If the
measured voltage or current exceeds 110% of the rated value, or if an over range
for the measured value occurs during harmonic analysis, a higher range will be
selected at the end of the current measurement cycle (i.e. at the next update).

Range Down : A lower rangeis selected if the measured voltage or current drops below 30% of
the rated value.

Switching from Auto Range Setting to Manual Range Setting (when the AUTO
Indicator LED is Lit)
Switching to manual range setting can be performed using one of the following procedures. Procedure
e Pressthe < or > key.
The AUTO indicator LED will go out, and manual range setting mode becomes valid. The next
highest or lowest range relative to the range set in auto range setting mode will be selected.

* Pressthe AUTO key.
The AUTO indicator LED will go out and manual range setting mode becomes valid.

Note

« In auto range setting mode, the range may be switched frequently if a waveform such as a pulse, which has a
high crest factor, is input. In this case, set the range manually.

« Auto range setting mode for current measuring range is available for both normal current range and external
sensor current range. If auto range setting mode is selected while normal current range is used, switching
between normal current ranges will be performed. Similarly, if auto range setting mode is selected while external
sensor current range (EXT) is used, switching between external sensor current ranges will be performed. Refer to
page 4-7 for a description of external sensor measuring range.

+ "= = = = = =" wil be displayed if no measured data is present, measuring range will not be selected
automatically even if auto range setting mode is selected.

« If the measuring range is changed during harmonic analysis, PPL synchronization will be disabled, then re-
enabled. As a result no correct measured value will be obtained, therefore the measuring range changes all the
time. In this case, carry out measurement in manual range setting mode.

« Referto Section 17, "Specifications", for measurement accuracy.

IM 253620-01E
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4.2 Setting Measuring Ranges

Display Resolution and Power Range

The measuring range for active power, apparent power and reactive power is determined asfollows.

Wiring System Power Range

Single-phase, two-wire (1d2W) Voltage range x Current range

Single-phase, three-wire (1P3W) Voltage range x Current range x 2
Three-phase, three-wire (3®3W) (When the same voltage and current measuring ranges are used for al elements)
Three power meter method (3V3A)

Three-phase, four-wire (34W) Voltage range x Current range x 3
(When the same voltage and current measuring ranges are used for all elements)

Display resolution is given below, based on the above specifications.

1. The lowest display digit will not be used when the frequency exceeds 199999 counts or when
computed result or efficiency exceeds 30000 counts.

2. When the voltage range x current range exceeds 1000 W, the display unit will switch to "kW",
and when it exceeds 1000 kW, the display unit will switch to "MW".

Note
« In auto range setting mode, the measuring range switches according to range up/range down conditions as
described on page 4-5. Therefore, the range may vary even if the measured values remain the same.

The decimal point position and unit for voltage, current and power are shown below in the case of
direct input range. ZW indicates that the same voltage and current ranges are used for all the input
elements.

W for 1d2W System

Current Range

500.0mA |1.0000A |2.0000A |5.000A 10.000A | 20.000A
15.000V |7.500W 15.000W [30.000W | 75.00W 150.00W | 300.00W
30.000V |15.000W |30.000W |60.00W 150.00W 300.00W | 600.0W
60.00V 30.000W | 60.00W 120.00W | 300.00W | 600.0W 1.2000kW
100.00V [50.00W 100.00W {200.00W | 500.0W 1.0000kW | 2.0000kW
150.00V |75.00W 150.00W {300.00W | 750.0W 1.5000kW | 3.0000kW
300.00vV |150.00W |300.00W |600.0W 1.5000kW | 3.0000kW | 6.000kW
600.0V 300.00W | 600.0W 1.2000kW | 3.0000kW |6.000kW | 12.000kW
1000.0V  [500.0W 1.0000kW |2.0000kW |5.000kW | 10.000kW | 20.000kW

Voltage Range

>W for 1d3W, 3d3W and 3V3A Systems

Current Range

500.0mA |1.0000A |2.0000A |5.000A 10.000A | 20.000A
15.000V [15.00W 30.000W | 60.00W 150.00W {300.00W | 600.0W
30.000V [30.000W | 60.00W 120.00W | 300.00Ww | 600.0W 1.2000kW
60.00V 60.00W 120.00W  |240.00W | 600.0W 1.2000kW | 2.4000kW
100.00V [100.00W |200.00W |400.0W 1.0000kW |2.0000kW | 4.000kW
150.00vV [150.00W |300.00W |600.0W 1.5000kW |3.0000kW | 6.000kW
300.00vV |300.00W | 600.0W 1.2000kW | 3.0000kW |6.000kW | 12.000kW
600.0V 600.0W 1.2000kW |2.4000kW | 6.000kW | 12.000kW | 24.000kW
1000.0V  [1.0000kW | 2.0000kW |4.000kW | 10.000kW |20.000kW |40.00kW

Voltage Range

>W for 3d4W System

Current Range
500.0mA | 1.0000A |2.0000A | 5.000A 10.000A [ 20.000A
15.000V [22.500W | 45.00W 90.00W 225.00Ww |450.00W | 900.0W

30.000V |45.00W 90.00W 180.00W | 450.0W 900.0W 1.8000kW
60.00V 90.00W 180.00W |360.0W 900.0W 1.8000kW | 3.600kW
100.00vV [150.00W |300.00W |600.0W 1.5000kW |3.0000kW | 6.000kW
150.00V [225.00W | 450.0W 900.0W 2.2500kW |4.500kW | 9.000kW
300.00V |450.0W 900.0W 1.8000kW |4.500kW |9.000kW | 18.000kW
600.0V 900.0W 1.8000kW |3.600kW |9.000kW |18.000kW | 36.00kW
1000.0V [ 1.5000kW |3.0000kW |6.000kW | 15.000kW |30.000kW | 60.00kW

Voltage Range
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4.2 Setting Measuring Ranges

Measuring Range for External Sensor (Applicable when External Input Option is Used)

The maximum current measuring range of thisinstrument is20 A. If the current to be measured is
higher than this maximum, an external voltage-output type sensor can be used.

Setting Measuring Range
1. Pressthe > key located below display C to select EXT (V(EXT SENSOR)).

Setting External Sensor Range
1. Pressthe EXT RANGE key (SHIFT + DC)." 'C e - 5 5" will bedisplayed on display A.

The element currently selected is displayed on dlsplay B. Pressthe A or vV key until the

desired element is displayed on display B.
The display changes in the order of
Al L@l dements) O £ | (element 1)
0 EF! 2 (element 2, applicable only for ,—
the 253630 and 253640) O £ ! 3 (e ‘
ment 3) O £ ~ 2 (to end making setting) = e
andbackto:.‘_.‘_. 12 3 xC—7 E==u—u

After the desired element has been se- = = CURtENT RaneE ===

600 1000 05125 10 20 EXT

lected, pressthe ENTER key. ; e

) I S W Y

DE MEASURING MODE

. Display C displays the external sensor j + SHIFT key

range for the element which is currently AL A2 AZoven I
selected for display B, withthedigitonthe =27 I
extreme left blinking. Pressthe A or V
key until the desired external sensor range Lights up. —
is displayed on display C.
The display changesin the order of 0.25 0 = TARTDSTOP EEEREN
050 O 1.00 O 2.50 O 5.00 O 10.0 and WA e
back to 0.25. The default setting is 10.0V.  |m=Tmee| [ ¥ |~ [o=] [ ]
After the desired external sensor range has - o
been selected, press the ENTER key.
. Display D displaysthe sensor output value T——.——.— =YOKDGAW::
(mV/A), with the digit on the extreme left (i o
S G L h
blinking. You can change the value at the e e S £ e eom
blinking digit. Pressing the A key erevent %m ~
123 xC—3 I==3|

FREQUENCY SAMPLE

changesthevalueintheorder 1,2,3...9,0

andback to 1. Pressingthe \/ key changes  [rme[sowee] [rom [ e ] ID%M

the value in the opposite direction. The IDH] o CR—. Tﬂ

blinking position can be shifted to the left e

or right by pressing the < or > key re- [ﬁ ,TW

spectively. To shift the decimal point, =T [~ L~ Lo=] [ ]

pressthe o key. STER SKE 00K | Tefier

The sensor output value can be set within

the following range. Lights up.
Setting range : ROM version before 2.01  0.9000 to 10000.

ROM version 2.01 or later 0.1000 to 10000.

Default : 10.000 mV/A

After the sensor output value has been set, press the ENTER key.

If "A ! " isselected asthe element in step 1, the setting procedure is now compl ete.

. If the ENTER key is pr&ssed at the end of step 3, the next element will be displayed on

display B, unless" & | " has been selected in step 1. Repeat steps 2 to 3.

. To exit from setting mode, select "E ~ 4" on display B and then pressthe ENTER key. To

exit from setting mode in the middle of making settings, press the SHIFT key or DC (EXT
RANGE) key.

IM 253620-01E
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4.2 Setting Measuring Ranges

Setting Example for External Sensor Output Value (mV/A)

For the external sensor output value (mV/A), set a voltage (units of mV) to be output from the
external sensor when 1A is applied to the sensor. For instance, if you want to measure 100 A using
an external sensor which outputs 10 mV when 1 A isapplied to the sensor, select the 1V measuring
range and set the sensor output value to 10 mV because 10 mV/A x 100=1V.

Display C Display D
L7 I
L [ SO Ny N |

Measuring range (V) Sensor output value (mV/A)
Note

« If an attempt is made to set a external sensor output value that is outside the setting range, error code

"E - - {2"is displayed. In this case, re-enter the correct value.

« To read the measured value directly when an external sensor is being used, SCALING must be set to OFF. If
SCALING is ON, the measured value will be further multiplied by the CT ratio (scaling value for current) before
itis displayed.

Auto Range

If EXT(V(SENSOR)) has been selected as the current range, auto range setting mode will be turned
on when the AUTO key is pressed to light up the AUTO indicator. For a description of auto range
setting, refer to "Auto Range Setting” (page 4-5).
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4.3

Selecting What to Display on Digital Displays

The instrument has four digital displays as shown below. The information to be displayed on each
display can be selected with the FUNCTION key and ELEMENT key below the display. Each

display hasits own FUNCTION key and ELEMENT key.

The specific type of information to be
displayed is shifted upwards each time
the FUNCTION key is pressed.

WT IE )N PIGITAL POWER METER YOKOGAWA 4

Ao ————— m v m Vv var —m V Apk
| “BE‘E’E’E’E’“\E’EB’E’E’E’“”‘LHEE'BE‘
M W . . MW M W deg
Ssup owoTor oAl ) % o =) VA Vplfl eoncs T %Nz rpm
FUNCTION ELEmEN: ~ FuncTion Qe vFuNcT\o A
123 }::} 123X

FREQUENCY

h 20y w—
s — /OLTAGE RANDS, S mmmm— CURRENT RANGE
<L 153060 100 15 300 60 X 05125 10 20 E
v sens e

e e I e e 2|
o

MEASURING MODE

AAAAA (=Tl =] [ |
V1 V2 V3 over Al A2 A3OT=R
AL AT =R / SKEY LOCK  [omET]

The specific type of information to be

displayed is shifted downwards each

time the FUNCTION key is pressed.
Operating the FUNCTION Key

Pressing the FUNCTION key switches the display in the following order. In the case of displays C
and D (refer to next page), the sequence below shows the order in which the display information
typeis switched when the left-side FUNCTION key is pressed. Pressing the right-side FUNCTION
key switches display information type in the opposite order.

Display A
Default setting for display A is"V" (voltage).
The harmonic order is displayed during harmonic analysis.
V (voltage) —» A (current) —» W (power) —® INTEG TIME (integration time)*

*

*: Available only when the integration option is incorporated.
Display B
Default setting for display B is"A" (current).
V (voltage) » A (current) -» W (power) —» TOTALnR (total efficiency)*

t SLIP (slip)* - MOTORnN (motor efficiency)*

*: Available with WT1030M only

IM 253620-01E
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4.3 Selecting What to Display on Digital Displays

Display C

Default setting for display Cis"W" (power).
V (voltage)-» A (current) -» W (active power) —» VA (apparent power) - var (reactive power)

T

PF (power factor)

TORQUE (torque)*

T deg (phase angle)
SYNC (synchronous MECH ¢
rpm  speed)* - POWER (Motor output)* < Vpk (peak voltage)

*: Available with WT1030M only
e During harmonic analysis

V (voltage)-»A (current)-W (active power) —»VA (apparent power)-®var (reactive power)

TORQUE (torque)*

A

PF (power factor)

rS;r:IC (synchronous speed)* deg (phase angle
! retive o the retive o the J
“PACI?\?VER (motor output)* <~ Aded ¢, q4amental of <= V99 fundamental of
current) voltage)
*: Available with WT1030M only
Display D

Default setting for display D is"W" (power).

V (voltage) A (current) -» W (active power) - VHz (voltage frequency) - AHz (current frequency)

t

MATH (efficiency, four arithmetical operations) Apk (peak current)

? Wh (integrated active power)*1 Ah (integrated current)*1

rpm (rotating -« Wh—(negative integrated power)*1 <& Ah—(negative integrated current)*1
speed)*2  wh+(positive integrated power)*L Ah+(positive integrated current)*1

*1: Available only when the integration option is incorporated.
*2: Available with WT1030M only

e During harmonic analysis
V (voltage) —» A (current) —» W (active power) — VHz (voltage frequency)

f

rpm (rotating speed)* AHz (current frequency)
tATHD (current harmonic distortion) -#-VTHD (voltage harmonic distortion)<J

*: Available with WT1030M only
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5.1 Measuring Voltage, Current and Active Power

Selecting What to Display and Element to be Measured

1. SelectV (voltage measurement), A (current measurement) or W (active power meas-
urement) by pressing the FUNCTION key for the display on which the measured valueis
to be displayed. For details, refer to Section 4.3 " Selecting What to Display on Digital
Displays" (page 4-9).

2. Pressthe ELEMENT key below the same display to select the element to be measured. For
details, refer to Sections 3.2 " Setting Wiring System™ (page 3-2) and 4.2 " Setting M easur-
ing Ranges' (page 4-4).

Setting Measuring Ranges
3. Pressthe voltage range or current range setting key to set the desired measuring range. For
details, refer to 4.2 " Setting Measuring Ranges' (page 4-5).

Setting Voltage/Current Measurement Mode (RMS, MEAN or DC)
4. Press the measurement mode setting key (RMS, MEAN or DC key) to set the desired
measurement mode. For details, refer to Section 4.1 " Setting Measuring Conditions" (page
4-2).

Power Range
» The power measuring range is determined according to the selected voltage and current ranges.
For details, refer to Section 4.2 " Setting Measuring Ranges' (page 4-6).
» For power measuring range, refer to Section 17. " Specifications."

IM 253620-01E 5.1
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5.2 Measuring Peak Voltage and Current

Measured pesk voltageisdisplayed on display C, whilst measured pesk current is displayed on display
D.

Setting Element to be Measured
1. Select Vpk (peak voltage) by pressing the FUNCTION key below display C, and select
Apk (peak current) by pressing the FUNCTION key below display D. For details, refer to
Section 4.3 " Selecting What to Display on Digital Displays™ (page 4-9).
2. Pressthe ELEMENT key below the same display to select the element to be measured. For
details, refer to Sections 3.2 " Setting Wiring System™ (page 3-2) and 4.2 " Setting M easur-
ing Ranges' (page 4-4).

Setting Measuring Ranges
3. Pressthe voltage range or current range setting key to set the desired measuring range. For
details, refer to 4.2 " Setting Measuring Ranges' (page 4-5).

Setting Voltage/Current Measurement Mode (RMS, MEAN or DC)
Measured peak voltage or current is independent of the measurement mode.

Setting Peak Hold Mode
Press the PEAK HOLD (SHIFT + RATE) key. The PEAK HOLD indicator will light up and the
maximum V pk and Apk values are on hold. To cancel the peak hold mode, press the PEAK HOLD
(SHIFT + RATE) key again.

Note

« Peak hold mode will be canceled if the range, measuring mode, line filter or averaging setting is changed.
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5.3

Displaying Computed Apparent Power

Basic Computing Equation
For details, refer to Section 17 " Specifications.”

Computing Accuracy
For details, refer to Section 17 " Specifications.”

Computing Range for Apparent Power
For details, refer to Section 17 " Specifications.”

Rated Value for Apparent Power
Voltage and current ranges are combined to measure apparent power.
For details, refer to Section 4.2 " Setting Measuring Ranges' (page 4-6).

Function Setting

Operating the FUNCTION Key

Computed apparent power is displayed on display

C. Press the FUNCTION key below display C to e —— —w—
select VA t ":-i'—’—-’kAPF

5oL VA (apparent powen). 0313,
° eg

For details, refer to Section 4.3 " Selecting What to

=TorqUE = SYNC

T T e—— 1

Display on Digital Displays" (page 4-10). @[ELEMENT“  FUNCTION A

="

CGE == | ===

CURRENT| RANGE ===

600 1000 0512 5 10 PO v o son
Setting Element to be Measured j <] ]
Operating the ELEMENT Key o _ weasumifo wooe
Press the ELEMENT key below display C to select Bl EIESER
the element to be measured. ALAZ ABQuER
@ 12 3

Setting WIRING System

For details, refer to Section 3.2 "Setting Wiring
System" (page 3-2).

Note

Lights up

« Even if the measurement mode for voltage is different from that for current, computation is still carried out with

the modes unchanged.
For instance, if the voltage measurement mode is Vrms and the current measur
computed apparent power will be the result of Vrms x Amean.

ement mode is Amean, the

IM 253620-01E
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5.4 Displaying Computed Reactive

Function Setting

Setting Element to

Basic Computing Equation
For details, refer to Section 17, " Specifications.”

Computing Accuracy
For details, refer to Section 17, " Specifications.”

Computing Range for Reactive Power
For details, refer to Section 17, " Specifications.”

Rated Value for Reactive Power

Voltage and current ranges are combined to measure reactive power.
For details, refer to Section 4.2 " Setting Measuring Ranges' (page 4-6).

Operating the FUNCTION Key

Pressthe FUNCTION key below display C to select
var (reactive power).

For details, refer to Section 4.3" Selecting What to
Display on Digital Displays" (page 4-10).

be Measured

Operating the ELEMENT Key

Press the ELEMENT key below display C to select
the element to be measured.

Setting WIRING System
For details, refer to Section 3.2 "Setting Wiring

System" (page 3-2).

Note

Power

C ——vyear—— ——month —— ——aate

m V var -a—

[y NN
[Ny g |

's M W deg

'i’kAPF

= SSYNC o MECH
TORQUE = fpm POWER

VA Vpk

12

N/ FUNCTION A

"

CE ===
600 1000

E==== CURRENT RANGE ===
05125 10 20

=V (EXT SENSOR) =

o] o o]
DE MEASURING MODE
=]

EXT RANGE

Al A2 A3OVER

o] E=EY
ALL ALL

Lightsup —

« Even if the measurement mode for voltage is different from that for current, computation is still carried out with

the modes unchanged.

For instance, if the voltage measurement mode is Vrms and the current measurement mode is Amean, the

apparent power will be obtained using the equation “var = y/ (Vrms x Amean)? — W2."
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5.5 Displaying Computed Power Factor

Function Setting

Basic Computing Equation

For details, refer to Section 17, " Specifications.”

Computing Accuracy

For details, refer to Section 17, " Specifications.”

Display Range

Display range: —1.0000 to 1.0000

If the computation result exceeds "1" due to inputs being outside the effective operating input

range, the following will be displayed.

Computation Result

1.0001 to 2.0000
2.0001 or higher

] ]
[y =]

o

If either input voltage or input current is below 0.5% of the rated value of the range used,

"PEE -~ will be displayed.

Operating the FUNCTION Key
Pressthe FUNCTION key below display C to select

PF (power factor).

For details, refer to Section 4.3 " Selecting What to
Display on Digital Displays" (page 4-10).

Setting Element to be Measured

Operating the ELEMENT Key

C ——vear—— ——month —— ——date ——

m V var

I-di_'l [ I I | PR

-' M W deg

MECH
=roreuE SRS = power VA Vpk

12

ELEMENT A7 FUNCTION A

3 X J [=I===1

GE ==

600 1000

E=—== CURRENT RANGE ===

05125 10 2 EXT
=V (EXT SENSOR) =

a
AUTO

DE
2

Press the ELEMENT key below display C to select Q

the element to be measured.

Setting WIRING System

LEMENT

ALL

MEASURING MODE
o o

o

EACIES

EXT RANGE
Al A2 A3OVER

123
L

ALl

For details, refer to Section 3.2 "Setting Wiring

System" (page 3-2).

Note

"PF" lights up. —

« Even if the measurement mode for voltage is different from that for current, computation is still carried out with

the modes unchanged.

For instance, the voltage measurement mode is Vrms and the current measurement mode is Amean, the power

factor will be obtained using the equation "PF =

W

Vrms x Amean’
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5.6 Displaying Computed Phase Angle

Basic Computing Equation
For details, refer to Section 17, " Specifications.”

Computing Accuracy
For details, refer to Section 17, " Specifications.”

Computing Range for Phase Angle
For details, refer to Section 17, " Specifications.”

Display Resolution
For details, refer to Section 17, " Specifications.”

Distinction between phase lag and lead is indicated as below.

Phase Lag Phase Lead
B o0 A oo r
(M Py Ny Ll N NN

If the power factor exceeds "1", the following will be displayed.

Power Factor Display
1. 0001 to 2.0000 4og deg
2. 0001 or higher dELEFF

Note

« Before computing the phase angle (deg), make sure that both the voltage and current are within the effective

measurement range.

« Distinction between phase lag and lead is made properly only when both voltage and current are sine waves.

« Ifeither the measured voltage or current is below 0.5% of the rated value of the range used, "o ELEr~willbe
displayed.

« Even if the measurement mode for voltage is different from that for current, computation is still carried out with
the modes unchanged.
For instance, if the voltage measurement mode is Vrms and the current measurement mode is Amean, the
phase angle (deg) will be obtained using the equation

w )

" .
deg = cos (Vrms X Amean
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5.6 Displaying Computed Phase Angle

Function Setting

Setting Element to be Measured

Operating the FUNCTION Key
Pressthe FUNCTION key below display C to select

i i wm- CT— m Vv var

deg (phase angle). For details, refer to Section 4.3 _ ’_-’ ] ‘_- o
" Selecting What to Display on Digital Displays” Ll W L& 1 Hu w segwy

(page 4-10). o SgHC =M VA Vpk

@’[ELEMENT“ [g\lﬁ[ﬂm\l:/}\]

GE ======| === CURRENT RANGE ===

600 1000 05125 10 2
==V (EXT SENSOR) =
Operating the ELEMENT Key [ <[> [am]

DE MEASURING MODE

Press the ELEMENT key below display C to select

the element to be measured. j | ]-
Al A2 A3OVER
LevenT]) 1 2 3 [eewEn]
Setting WIRING System
For details, refer to Section 3.2 "Setting Wiring
System” (page 3-3). Lights up —

Setting Phase Angle Display Method

SAMPLE
= REMOTE

[[rocal ]
INTERFACE

1. Pressthe MISC key (SHIFT + g.) -

e [(Howo | tric ][ rate |

Pressthe A or \/ key until "o c u" ap- S
pears on display D.

o o MOTOR
[serwe ]

Gome]_rve | B
DATA TYPE fa

L<1>]-]

MATH  MISC

o

[ [~ o] [

2. Pressthe ENTER key.
"d E 5" will disappear from display D, and instead will ap-
pear on display A. The phase angle currently set will ap- 1
pear on display B. {
Default setting: 180°

Display B

DO
JUN |
[
S

3. Pressthe A or \/ key to set the phase angle display
method (180° or 360°).

4, Pressthe ENTER key.

Note

The phase angle is displayed as follows when the 360° display method is selected.
Calculation is performed using cosfl(%), which gives a phase angle between 0° and 180°.
Distinction of phase lag/lead is then made, and computed results are displayed.
In the case of phase lag : phase angle calculated using cos’l(v—\%) is displayed.

In the case of phase lead : phase angle calculated using 360° — cosfl(v—\%) is displayed.
No phase lag or lead code ([ or /) is indicated.

IM 253620-01E
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6.1 Measuring Frequency

Display Range

For display range, refer to Section 17." Specifications.”

« If theinput signa level islow or the input frequency is below the measurement range, the error

code"F - -

signal isinput to the element.
< If the input frequency is above the measurement range, error code "t - - - H," will be

displayed.

Function Setting

1.

Pressthe FUNCTION key below display D
to select VHz (voltage frequency) or AHz
(current frequency).

For details, refer to Section 4.3 " Selecting
What to Display on Digital Displays "
(page 4-10).

Setting Element to be Measured

2.

Press the ELEMENT key below display D
to select element 1, 2, 3, or V.

Selecting the Input to be Measured

3.

4.

Press the SOURCE key.

"F -85~ " will bedisplayed on display
C. The input currently selected is
displayed on display D.

Pressthe A or \/ key until the desired
input is displayed on display D.

-1 o" will be displayed. The same error code will also be displayed if no input

YOKOGAWA 4
D —rr— — i — — e — Apk
'_’ / K THD
LU
akonics + wrEs — = wATH % Hz
ELEMENT 2 FUNCTION A
1 2 3 X =11
FREQUENCY SAMPLE
o b S REMOTE
[Firer Jsource] [[Hoo [ tric [ rate | [(Locac |
SPe D INTERFAGE
HARMONICS oroR
[z [serop]  [soaonc] ave | i | | [seree]
DATA  TYPE fc
INTEGRATOR
START ]|_sTop. < >
SUN-+, MATH . MISC
RESET | MODE | M H o H E=3
STIMER SKEY LoCK
Lights up.

The display changesintheorder of V10O A10 (V2) O (A2) O V30O A3and back to V1.
V2 and A2 are available with the three-phase, four-wire models (253630 and 253640)

only. The default setting is V1.

PLL source will be selected for harmonic analysis.

Pressthe ENTER key.

Setting the Sample Rate

5.

Pressthe RATE key to set the desired sample rate. The measurable frequency range varies
according to the sample rate. For a detailed description of how to set the samplerate. refer
to Section 4.1, "Setting Measuring Conditions" (page 4-1).

Sample Rate

Measurable Frequency Range

100ms 40Hz - f - 500kHz
250ms 20Hz - f - 500kHz
500ms 10Hz - f - 500kHz
2s 2Hz - f - 100kHz

5s 1.5Hz - f - 90kHz

IM 253620-01E
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6.1 Measuring Frequency

Measuring Frequency with Filter ON
The frequency filter can be used to eliminate noise or harmonics, such as those that appear in
inverter waveforms, when measuring the fundamental frequency. To eliminate noise during
measurement of frequencies below 100 Hz, it is also recommended that you turn ON thefilter.

1. PresstheFILTER key. The FILTER indicator LED will light up, indicating that the filter is
ON.
To turn the filter OFF, pressthe FILTER key again.

Note
« Ifthe filter is ON and a signal with a frequency of 440 Hz or higher is input, an error code "£ ~ - - | 5" may be
displayed depending on the frequency and level of the signal. This is because the signal is attenuated by the

filter and therefore its presence is not recognized. In this case, turn the filter OFF.
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7.1 Measuring Efficiency

Display Resolution

The display resolution for efficiency measurement is 0.01.

Displaying the Computed Value

The computed result is displayed on display D as a percentage (%).

Function Setting
Operating the FUNCTION Key
1. Pressthe FUNCTION key below display D
to select MATH. For details, refer to Sec-
tion 4.3 " Selecting What to Display on
Digital Displays" (page 4-10.).

2. Pressthe MATH key (SHIFT + > )
"A 8= 4" will be displayed on display C.

3. Pressthe A or V keyuntil "E££ " is
displayed on display D. The symbol dis-
played on display D changesin the follow-

ing order.
EFF,DOCLF 4!O(EF 4a)OLF
LF RZ0O0R - 5 0OR - LEOARA

Symbols within brackets are displayed only on the three-phase, four-wire model (253630,

253640).

4. Pressthe ENTER key.

Setting Wiring System
5. Setthewiring system by pressing the WIR-
ING key. Computing equations for effi-
ciency are given on the next page. Make
sure that the correct wiring system is se-
lected, otherwise incorrect computed val-
ues will be obtained.

YOKOGAWA 4
D — e — T
| i i g K A THD
CIr e
FRionics + INTEG = e MATH  —=0 Hz rpm
ELEMENT 7 FUNCTION A
1 2 3
FREQUENCY SAMPLE
= = = REMOTE
[[Frer Jsource]  [(hofp [ tric [ ratE | [Local |
Pk RO INTERFACE
HARMONICS VOTOR
[acvze[serop ] [scase] ave | oo, | | [sErer]
DATA  TYPE
INTEGRATOR
START || sToP < >
SN+~ MATH . MISC
RESET ]| MODE I M H ~ ENTER
STIMER SKEY LocK
Lights up. —
H3OIF RIO(F RSO
v B OFR 50 EFF (---

= SAMPLE

PAPER
= ERROR

o 1a82W

o1a3W

D3a83W

o334W

©3V3A

[wirinG |

IM 253620-01E
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7.1 Measuring Efficiency

Wiring Systems and Basic Computing Equations

* When both the input and output wiring systems are two-wire system
Select 102W, 103W or 3d3W for three-phase, three-wire model (253620) and select 12W
for three-phase, four-wire model (253630, 354640).

Primary side

wi

Transformer

Computing equation

Efficiency (n) W3 100
1clen = — X
ALY

Secondary side

W3

Output side

When the input is two-wire and the output is a three-wire system
Select 103W, 303W, 304W or 3V3A. Thisisonly applicable for the 253630 and 253640.

Primary side Secondary side

w1
W2 Transformer
w3
Output side
Computing equation
o W1+W3
Efficiency (n) = x 100
Note

For the basic computing equations and the wiring method, refer to Section 3.6 "Wiring System and Equations of

Efficiency" (page 3-16).
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7.2 Measuring the Crest Factor

Function Setting

- FREQUENCY - SAMPLE  REMOTE

. . . [(FiLter Jsource] | [Hoo J Tric "DRATE | !Nis.:;;”
Setting the Computing Equation ommwones |
2. Pressthe MATH key (SHIFT + > ). o Teerve] | el re TR ] |L=r)

The MATH function is used to calculate the crest factor and display it on display D.

Operating the FUNCTION Key

1. PresstheFUNCTION key below display D = =————— ;"“"‘j‘“:“k’
m P!

to select MATH. For details, refer to Sec- I~ H {l« a o
tion 4.3 " Selecting What to Display on  — L Mowooh
HARMONICS 4 INFES——— = MATH % Hz rpm

3. Pressthe A or \V key. The computing

Dlgl tal Dlspl ays ) (page 4_10) ELEMENT ~~ FUNCTION A
1 2 ) m— =T

INTEGRATOR

START || stop

SUN.+,-

RESET | MODE

STIMER

"7 A £ H" will be displayed on display C.

< >

MATH _MISC

CI-T=] [

SKEY LOCK SHIFT

equation displayed on display D changes
in the following order. Select one of the
computing equations from Z F H { to
FTF Hior[F RltoflF R3.

Lights up. —

[t}
il

A7) O

F A3I0OA - HhOA - 5 OR FOAR - 5O

EFF OCF HIOCF B2)OLF HIOLE A1 D (
;

[l
o

mm
il

0 oo Ia]

Symbols within brackets are displayed only on the three-phase, four-wire model (253630,
253640).

4. Pressthe ENTER key.

Crest Factor Computing Equations and Display

[t T i |

[ T e TR e TN i |

Note

F H ! :(Peskvaueof V1)/(rmsvaueof V1)
F HZ :(Peskvaueof V2)/(rmsvaueof V2) (Available only for 253630 and 253640)
F H3I :(Peskvaueof V3)/(rmsvaueof V3)
F R { :(Peakvaueof Al)/(rmsvaueof Al)
F RZ2 :(Peskvaueof A2)/(rmsvaueof A2) (Availableonly for 253630 and 253640)
F A3 :(Peakvalueof A3)/ (rmsvalueof A3)

« Crest factor is defined as peak value / rms value.
R " will be displayed if the measuring mode is MEAN or DC.

IM 253620-01E
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7.3 Four Arithmetical Operations Using Display D

The MATH function enables the four arithmetical operations on the measured values displayed on
displays A and B, and displays the result on display D.

Function Setting

Operating the FUNCTION Key

1. PresstheFUNCTION key below displayD = ————— YO0S9
m V Apk

to select MATH. For details, refer to Sec- F'l ,I_ [D KA T:D
tion 4.3 " Selecting What to Display on MW

L. ) HARMONICS 4 INFEG—=—"" = MATH % Hz rpm
Dlgltal Dlspl ays " (page 4-10) ELEMENT 2 FUNCTION A

1 I N m— =T

| e .:. SAMPLE [

) ) ) [[Firer Jsource] | [(howo | TriG ”DRATE | [N;EORCFZLCE“
Setting the Computing Equation S wawmones |
2. Pressthe MATH key (SHIFT + >). [nceeToero) | Coel e TR (=)

"4 H £ H" will be displayed on display C. <[ |

MATH __MISC

| v H A H ENTER

SKEY LOCK SHIET

START || stop

SUN,+.-

RESET | MODE

STIMER

3. Pressthe A or \V key. The computing
code on display D changesin thefollowing
order. Select one of the computing equa-

B Lights up. —
tions from "H +F L", "R - 4", fgnts up
"R B and"R D b"
EFF . OLF HIOEF EH)DLF H3IOLDF RIO(KF RO
{FRZIOR + &0R - 50R o 50R 2 BOEFF ---
Symbols within brackets are displayed only on the three-phase, four-wire model (253630,
253640).

4. Pressthe ENTER key.

Note
« The computing codes displayed on display D are described as follows.
- : + (addition)
- : — (subtraction)
" : X (multiplication)

;[ (division)
« IfINTEG TIME (elapsed time of integration) is selected on display A, "= = = = = = " (no data) will be displayed as
the computation result.
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7.3 Four Arithmetical Operations Using Display D

Application Examples

Addition of two measured values (power)
A F b5 :Resultof display A + display B is displayed.

Example:
Display A Display B Display D Wiring System
w1 W2 or W3 W1+ W2 Any
or W1+ W3
w1
Transformer
W2 or W3

Computation of power loss
A - h:Resultof display A —display B is displayed.

Example 1:
Display A Display B Display D Wiring System
w1 W3 W1-W3 Any
w1 Transformer W3
Example 2:
Display A Display B Display D Wiring System
IW(EW, +W,) W2 W -W2 3p3W
w1
Transformer W2
w3
Example 3:
Display A Display B Display D Wiring System
w2 IW(EW, +W,) W2 -3W 33w
w1
w2 Transformer
W3

IM 253620-01E
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7.3 Four Arithmetical Operations Using Display D

A . b :Resultof display A x display B is displayed.
This can be used when a function other than VA (apparent power) is set for display C to

display computed apparent power (VA) on display D.

Example:
Display A

Display B Display D Wiring System

Virms Alrms Virmsco Alrms Any

A . b :Resultof display A/ display B isdisplayed.
This can be used to calculate impedance load.

Example 1:
Display A Display B Display D Wiring System
Virms
Virms Alrms = Any
Alrms
SOURCE LOAD
®

This can be also used to calculate the line voltage ratio or the phase current ratio of athree-

phase wiring system.

Example 2:
Wiring System

Display A Display B Display D
Virms
Virms V3rms 3P3W
V3rms
Alrms
Alrms A3rms
A3rms

LOAD|

SOURCE i

®
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7.4 Using the Scaling Function

Overview of the Scaling Function
The scaling function multiplies measured values such as voltage, current and power by the scaling
value and then displays the results. When measuring inputs that exceed the measuring range, an

external potentia transformer (PT) or current transformer (CT) is used. In this case, setting the

scaling value to the PT ratio or CT ratio converts measured values to the corresponding values for
the transformer primary side before they are displayed.

Display Item Measured/Computed Value Scaled Value
Voltage \% Kv o0 VV
Current A Ki oo A
Active power w Kv oo Ki 00 Kw 00 W

Reactive power  var

Apparent power VA

Kv : Voltage scaling value (PT ratio)
Ki : Current scaling value (CT ratio)
Kw: Scaling factor

Setting Scaling Values

Kv oo Ki 00 Kw oo var

Kv o0 Ki 00 Kw 00 VA

Setting the PT/CT Ratio and Scaling Factor ——————— =Y°K°‘iAW::
1. Pressthe DATA key (SHIFT + SCALING). (A o
"G AL E" will be displayed on display | UL SN = B
A. The currently selected element (for — :'”“ VZN:ON”T
which theratio and scaling value are to be t2sx =
i) is displayed on display B. Press the oy i e ey (i)
A or V until thedesired elementisdis-  _ wwevones . 2 O
played on display B. [ v R ey M| e (o]
The display changes in the order of :-SWE-SOP o
AL (adl dements) O £) | (lement | = e
)0 FL 2 (element 2, applicableonly | Lo )| [~ | & Jewee] [ ]

for the 253630 and 253640) O £! 5

SKEY LOCK SHIFT

(element 3) O £ ~ 4 (to end making

setting) and back to A L L.

After the desired element has been se-

lected, pressthe ENTER key.

2. Thecurrently selected scaling item will be
displayed on display C. Press the A or
V until the desired scaling item is

displayed on display C.

The display changesin the order of 2
(PTratio)d [ - (CTratio)d 5 - F H -
(scaling factor) O E = 4 and back to
PE

After the desired scaling item has been se-
lected, pressthe ENTER key.

IM 253620-01E
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7.4 Using the Scaling Function

3. Display D displaysthe currently set scaling factor, with the

digit on the extreme left blinking. You can change the
value at the blinking digit.

Pressing the A key changesthe valuein the order 1, 2, 3
... 9,0and back to 1.

Pressing the \/ key changes the value in the opposite di-
rection. The blinking position can be shifted to the left or
right by pressing the < or > key respectively. To shift
the decimal point, pressthe o key.

The scaling factor can be set within the following range.
Setting range  : 0.0001 to 10000

Default : 1.0000

After the scaling factor has been set, pressthe ENTER key.

When the ENTER key is pressed in step 3, the next scaling
item will bedisplayed on display C. The element displayed
on display B will also switch to the next element, unless
"A ! L" has been selected. Repeat steps2to 3. If "A ) L"
has been selected, the same value will be set to the scaling
itemsfor all the elements.

. To exit from setting mode, select "E ~ 4" and press the

ENTER key. To exit from setting mode in the middie of
making settings, press the SHIFT key or SCALING
(DATA) key.

Turning the Scaling Function ON
Pressthe SCALING key. The SCALING indicator LED will light up. To turn OFF scaling, pressthe

SCALING key again. This causes the SCALING indicator LED to go out.

Display

=]

g
g
g
g

Press the > key

'

Moos

Display

[

(.

I~ -
-
I~ -
-
I~ -
-
I~ —
-

Ut
Ut
Ut
Ut

Pres

s the A key

Pres

s the okey

'

]
M

mou
mou
mou
mou

[ng
[ng
Uy
=

Note

Voltage Current
Scaling OFF PT secondary side CT secondary side
Scaling ON PT primary side CT primary side

« Ifan attempt is made to set a scaling value that is outside the setting range, error code "£ ~ ~ { 2" is displayed.

In this case, enter a valid value.
« When an external sensor is used, refer to Section 4.2 "Setting Measuring Ranges" (page 4-8).

Precautions When Setting Measuring Ranges with Scaling Function ON

If the scaled measured value exceeds 30000M (or 300000M in the case of integration), the
following code will be displayed.

IM 253620-01E



7.5

Using Averaging Functions

If reading measured values (power) is difficult due to fluctuations in the power source or load, or
due to the low frequency of the measured signal, averaging functions can be used to stabilize the
displayed values to make reading easier. Two types of averaging function are available with this
instrument; exponential averaging and moving averaging.

Exponential Averaging
Exponential averaging is expressed by the following eguation.

Dn=Dn-1+(Mn-Dn-1)/K

Dn (the value at the "n"th display) is obtained by subtracting Dn — 1 (obtained by applying
exponential averaging to the values up to the "n—1"th) from the measured value Mn, dividing the
result by K (the attenuation constant), then adding the quotient to Dn — 1.

Moving Averaging
Moving averaging is expressed by the following equation.

Dn=(Mn-m-1+...+Mn-2+Mn-1+Mn)/m

Dn is obtained by simply dividing the sum of the measured values including Mn by m (the
number of data).

Setting Averaging Type (effective only for normal measurement)
1. Pressthe TYPE key (SHIFT + AVG.)
YOKOGAWA 4
"oy will bedisplayed ondisplay B, in- 5 —0— — = —=—
dicating that averaging type selection !
mode is now active. —

m V Apk
k A THD
M W h

ToTAL
HHHHHHHHH + INTEG = = MATH % Hz rpm

ELEMENT 7 FUNCTION A

. . 123 xxC—
2. The currently selected averaging type will
) | o FREQUENCY o SAMPLE & REMOTE
be dlq)l ayaj on d|$|ay C [Frer Jsource] [howo [ tric | RatE | LOCAL
Pressthe A or Vkey until thedesiredav- . rrvenes - -
. Wi On ") - . [awacvze st op ] [scaunc ][ ave | e, | | [serwe ]
eraging type ("E P" or "L (") is dis- S et

INTEGRATOR

played on display C. GmTse]| [ < [ >
EF : Exponential averaging T e
e Lo ]| [ |~ [oo=]

STIMER

«m - Moving averaging

SKEY LOCK SHIET

3. Pressthe ENTER key.

Setting the Attenuation Constant or Averaging Sample Number (effective only for
normal measurement)
4. Pressthe A or V' key to set an attenuation constant (K) or sample number (m).
Exponential averaging : selectable attenuation constant (K) : 8, 16, 32, 64, 128, 256
Moving averaging . selectable sample number (m) 1 8, 16, 32, 64, 128, 256

5. Pressthe ENTER key.

IM 253620-01E
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7.5 Using Averaging Functions

Averaging during Harmonic Analysis
With exponential averaging, the attenuation constant (K) will be 5.625 if the PLL synchro-
nous source's frequency is 55 Hz or higher and below 75 Hz. Otherwise, it will be 4.6875.
This provides a 1st-order low-pass filter with time constant of 1.5 s if the fundamental
frequency is 50/60 Hz.

Starting Averaging Process
6. Pressthe AVG key.
The AVG indicator LED lights up, indicating that the averaging function is ON. To turn
OFF the averaging function, pressthe AVG key again. This causesthe AV G indicator LED
to go out.

Note
« Ifthe ROM version of the instrument is 2.01 or later and the averaging function is turned ON, the torque and the
rotating speed of the Motor evaluation functions (optional) are averaged. However, only when moving
averaging is set, the averaging count of the rotating speed and torque is fixed to 8. If the ROM version is before

2.01, the torque and the rotating speed are not averaged.
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8.1 Overview of Integrator Functions (Optional)

Integration Modes

Theintegration function can be started and stopped at any time, except when harmonic analysisisin
progress. It is possible to change the function displayed on each display.

Integration Mode Start Stop Repeat Integration Time
1. Manual integration ~ START key or STOP key No From start to stop
through communications
Standard integration ~ START key Integration timer  No Time set on integration timer
Continuousintegration  START key STOP key Yes Time set on integration timer
Real time counting
Standardintegration  Reserved start time Reserved stop time No Reserved time duration
Continuous integration  Reserved start time Reserved stop time Yes Time set on integration timer

Manual Integration Mode
In thismode, integration starts when the START key is pressed, and stops when the integration time
reaches the maximum (999 hours and 59 minutes) or the integrated power (Wh) or current (Ah)
reaches the maximum (999999 MWh/MAh). The instrument holds the integration time and power
(or current) of the stop point.

Maximum integrated value

Hold (999999 MWh/MAh)
Integrated —
value
(power or
current)

~ Display
overflow

Hold / Hold
Integration
time

T ] T

Start Stop Reset Start Reset

(When the STOP key is pressed or
the integration time has reached
the maximum)

IM 253620-01E
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8.1 Overview of Integrator Functions (Optional)

Standard Integration Mode (Timer Mode)

Inthismode, integration startswhen the START key is pressed, and stopswhen the timer preset time
isreached or theintegrated val ue reaches the maximum, whichever isfirst. Theinstrument holdsthe
integration value and integration time of the stop point.

Hold
Integrated
value

Hold
Integration
time

Integration timer
-
preset time
Start Reset

Continuous Integration Mode (Repeat Integration)

In this mode, integration starts when the START key is pressed. When the timer preset time is
reached, the integrated val ue and integration time are reset automatically and restarted immediately.
This is repeated continuously until the STOP key is pressed. If the integrated value reaches the
maximum before the timer preset time is reached, integration stops and the instrument holds the
integration value and integration time.

Hold
Integrated
value
Hold
Integration
time
Integration | Integration | Integration
o timer | timer | timer
preset preset preset
time time time
Start Stop Reset
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8.1 Overview of Integrator Functions (Optional)

Real Time Counting Standard Integration Mode

In this mode, integration start/stop time can be set to an actual time. Integration starts at the preset
start time, and it stops when the preset stop time is reached or the integrated value reaches the
maximum. Theinstrument holdsthe integrated value and integration time of the stop point. If preset
time has been set on the integration timer and this preset time is reached before the preset stop time
isreached, the instrument will hold the integrated value and integration time.

Hold
Integrated
value
Hold
Integration
time
Preset start time Preset stop time Reset

Real Time Counting Continuous Integration Mode (Repeat Integration)

In this mode, integration start/stop time can be set to an actual time. Integration starts at the preset
start time, and is repeated at intervals (timer preset time) until the preset stop timeisreached. When
thetimer preset timeisreached, theintegrated value and integration time are reset automatically and
restarted immediately. When the preset stop time is reached or the integrated value reaches the
maximum, integration stops and the instrument holds the integrated value and integration time.

Integrated Hold
value

Integration Hold
time

Integration | Integration | Integration
timer timer timer
preset preset preset

time time time

Preset start time Preset stop time Reset
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8.1 Overview of Integrator Functions (Optional)

There are two ways to start, stop and reset integration.
For details, refer to the pages given below.

« Using the START, STOP and RESET keys (Integrator):
refer to Section 8.3 "Displaying Integrated Value" (8-10).

¢ Using GP-IB/RS-232-C commands:
refer to Sections 15.2 "Using the GP-1B Interface” (page 15-4) and
15.3 "Using the RS-232-C Interface" (page 15-7).

Display Update Rate (Sample Rate)
Once integration is started, it is not possible to change the display update rate during integration. If
the RATE key is pressed in an attempt to change the display update rate during integration, an error
code"£ - ~ { 3" will bedisplayed.

Note
« If the display update rate is set to 100 ms (refer to page 4-2), integration cannot be started and an error code
"E -~ ~ | 5" will be displayed. Thus, make sure that the display update rate is set above 250 ms.

o

Integration Method
Computing equations are given below. The results are converted to time before they are displayed.

n
Power integration ZV i
i=1

N
Current integration RMS ZA.
171

N
MEAN ZA.
1=1

n
DC Zii

V,, I Instantaneous voltage, current data

n: No. of samples

A,: Measured current value for each display update cycle
N: No. of updates

If DC has been selected for power integration and measurement mode, current integration will be
performed on instantaneous power and instantaneous current. If RMS or MEAN has been selected
as the measurement mode, integration will be performed on the current value measured for each
display update cycle. A descriptionisgiven for polarity integration. Ah+ and Ah—are used when the
measurement modeis DC.

Wh+ : Performs integration on instantaneous power with both Vi and li being positive.
Wh- : Performs integration on instantaneous power with both Vi and i being negative.
Ah+ : Performsintegration on instantaneous power with li being positive.
Ah— : Performsintegration on instantaneous power with li being negative.

Note
« The integration results may differ from those obtained by another instrument having a different integration
method, if load fluctuates considerably.

IM 253620-01E



8.1 Overview of Integrator Functions (Optional)

Flow of Operations

( Start )

ENTER key
Manual . Standard Continuous Real time counting
Integration y integration y integration y continuous integration L ]
- - R R L [P _ - r
Ly L0 J L i I
ENTER key ENTER key ENTER key
- v
[y R
Pl I B B I
SHIFT + Y
* | / MODE (TIMER) key Set the start date.
Set timer preset time ENTER key
using timer setting A J
mode. Set the start time.

ENTER key
Y

ENTER key

"

Y

Set the stop date.

A J

ENTER key

Set the stop time.

ENTER key

Real time counting
standard integration

]

-

ENTER key

L
[ g
\

-
|
e

PR

\

Set the start date.

Y

ENTER key

Set the start time.

A

ENTER key

\
(g
\

D)

=

-
2

A

Set the stop date.

A

ENTER key

Set the stop time.

A

Start, stop or reset integration.

End

ENTER key

Refer to Section 8.3 "Displaying Integrated Value".

* |f you are using manual integration mode, set the timer preset timeto "000" hour and "00" minute.
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8.1 Overview of Integrator Functions (Optional)

Common Operations for All Integration Modes (Setting the Date, Time and Integration

Timer)

Shifting the Blinking Position

The blinking position can be shifted to the left or right by pressing
the < or > key. Pressingthe < key causesthedigit to the left of
the currently blinking digit to blink, and pressing the > key causes
the digit to the right of the currently blinking digit to blink. The
blinking position wraps around in both directions.

Setting a Value

To set a value of the blinking digit, press the A or \/ key.
Pressingthe A key changesthevalueintheorder1,2,3...9,0and
back to 1. However, in the time setting, the value of the second
lowest digit changesin theorder 1, 2, 3, 4, 5, 0 and 1. Pressing the
V' key changes the value in the opposite direction.

Pressing the A key

= .

o I
Conflrmlng Entry i oy
After setting the date (or time or integration timer),
press the ENTER key.

YOKOGAWA 4
e ————— R
rFerernrernrt, . e
Ny Ny N [ YV
TRFMoNICS + INTEG = = MATH % Hz rpm
ELEMENT 7 FUNCTION A
1 2 3 X[ ] [(=T=—=]
FREQUENCY SAMPLE
o o REMOTE
[Firer Jsource] [hoio [ tric [ rate | LOCAL
O3 PEAK HOLD INTERFACE
- HARMONICS - - - MOTOR
ol ] Gomel w i) |Ew)
DATA TYPE fc
INTEGRATOR
START || STOP < >
SUN,+,- MATH MisC
RESET || MODE “ M H -~ H E"”ER,‘ I H
STIMER SKEY LOCK [SHIET]
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8.1 Overview of Integrator Functions (Optional)

Display Resolution during Integration
The display resolution for integrated values is 300000 counts. The decimal point shifts
automatically according to the elapsed time of integration, constantly maintaining high

Current Integration

measurement accuracy.

The decimal point shifting timing is determined automatically according to the selected voltage and
current measuring ranges. After therated valueis set for both voltage and current measuring ranges,
the decimal point shifts when the integrated val ue exceeds 300000 counts. However, the minimum
measurement unit is 1/1000 times the power range which is determined by the rated voltage and
current ranges, and the maximum measurement unit is "MWh". For instance, the elapsed time of
integration and integrated value are displayed as follows when the voltage and current measuring
ranges are 100 V and 5 A respectively.

Elapsed Time Integrated Value

H M S
0

2
3
7
8

21
22

3 36
3 37

10 0 O

0.00000
277.778
416.67

972.22
111111

2.91667
3.0556

30.0000
30.139

500.00

1.00000

3.00000

5.0000

mwWh
mwWh
mwWh

mwWh
Wh

Wh
Wh

Wh
Wh

Wh

kWh

kWh

kWh

* As explained earlier, there are three measurement modes for measurement of current; RMS,
MEAN and DC. Likewise, there are three types of current integration, corresponding to the three
types of measurement. (Refer to Section 8.1 "Overview of Integrator Functions® (page 8-4).)
When the measuring mode is DC, the polarity is also displayed. This feature is convenient for
measuring battery charging/discharging.

« If the current measuring rangeisRM S or MEAN and theinput current is below 0.5% of therated
value of the range, integration will be carried out with the input current considered to be "0".
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8.2 Setting Integration Modes (Optional)

Setting Integration Mode and Integration Timer

Setting the Mode

1. Pressthe MODE key. e s oreore
"tnl £4" will bedisplayed ondisplay A, = Den Tee L] (]
. B . o o o o MOTOR
The currently selected integration mode is poalew] o] v ] | o)
DATA TYPE fe

displayed on display B. Pressing the A

INTEGRATOR

key changes the mode in the following or- S AN AN Y
der, and pressing the \/ key changesitin e ]| [~ |~ o=
the opposite direction. == mreres
Display B Description

o~ (default) Manual or standard integration mode

"_- [x ] ": Continuous integration mode

Il s Iw I Real time counting standard integration mode

.- "_- 0 ': Real time counting continuous integration mode
L 1

After the desired integration mode has been selected, press the ENTER key.

2. If "~ - 75" (rea time counting standard integration mode) or "~ - I 5 ~ =" (redl time
counting continuous integration mode) is selected as integration mode, the following will
be displayed on each display.

Display A Display B Display C Display D
r-for SERAE SO0 D JOoOnoo
(Real time counting standard 5 & o P 9o ID ! Sooooo
integration mode)
r-Lank SER-E SED (01 qJoooon
(Real time counting SkaFf SED D qoooon
continuous integration mode)

Setting the Timer Preset Time

3. Pressthe TIMER key (SHIFT + MODE.) _

The timer setting mode is now in operation. The time cur- Display A
rently set will be displayed on display A, with the digit on
the extremeleft blinking, and the INTEG TIMER indicator
LED will light up.
4. Set the desired time asfollows. _
Pressthe < or > key until the digit for which you wish Display A
to set avalueishblinking, then pressthe < or > key to set :"l ')"l ')'I ')"l
the desired value. Refer to Section 8.1 "Overview of Inte- =
grator Functions" (page 8-6). (When using manual integra- hours minutes

tion mode, set the time to "000.00".)
Maximum time allowed: 999 (hours) 59 (minutes)

5. When the desired time has been set, press the ENTER key.
The TIMER indicator LED located below the MODE (TIMER) key will be lit, indicating
that the time has been confirmed.
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8.2 Setting Integration Modes (Optional)

Integration Using Real Time Counting Standard Integration Mode (- - ~ 5 ~) or Real Time
Counting Continuous Integration Mode (- - 5~ L)
When real time counting continuos mode is used, an error occurs if integration is started with the
timer preset time set to "000.00".

Setting the Start and Stop Date and Time

. Display C
Setting the Start Date
" "isdi i - i o I B |
1 gL ,':,',-:_.. |s_d|splayedon(.j|splayBandthestartdatecur "-.’ "_’ . "_' {
rently set is displayed on display C. Usethe A, VvV, <
and > keysto set the desired start date. year month day
Refer to Section 8.1 "Overview of Integrator Functions'
(page 8-6).
2. Pressthe ENTER key.
Setting the Start Time Display D

3. The start time currently set is displayed on display D. Use ‘ @ iy
the A, V, < and > keysto set the desired start time. L.

T
L

hours minutes second
4. Pressthe ENTER key.

"C L 4 2" isnow displayed on display B.

Setting the Stop Date Display C
5. The stop date currently set is displayed on display C. Use
the A, V, < and > keysto set the desired stop date.

l“
R |
l‘-
—J
-~
'-‘
L
-——

6. Pressthe ENTER key.

Setting the Stop Time
7. The stop time currently set is displayed on display D. Use Display D
the A, V, < and > keysto set the desired stop time. ‘ RN
LAy

8. Pressthe ENTER key.

When both start and stop times have been set, set the timer preset time as described in " Setting the
Timer Preset Time" on the previous page.

Note
« |If the stop date or time is before the start date or time, an error code "E ~ ~ | 2" will be displayed. It is not
possible to set a stop date or time that is before the start date or time.
« Years whose final two digits are less than "96" will be treated as 21st century years.

00 O 2000
95 0O 2095
9% 0O 1996
99 0O 1999
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8.3 Displaying Integrated Value (Optional)

Function Setting

Operating the FUNCTION Key —__ wwoms
Press the FUNCTION key below display A to light [ _______ f@iﬁﬁ
up the INTEG TIME indicator LED. MY n
FARMONICS ¥ INTEG = ~—=p MATH % Hz rpm
Pressthe FUNCTION key below display D to select EEveT | SSRGS
1 2 3 X =T ==]
Wh or Ah. For details, refer to Section 4.3 " ey pvv
Selecting What to Display on Digital Displays (Fures Teoveee] - (o [ e Twre ] - [Toon]

(page 4-10.)

HARMONICS

oD INTERFACE

MOTOR

[Anvacvze ser up]  [scaume ave T Hi, | SET UP
DATA  TYPE o

INTEGRATOR

START | sTop

< > o
WMATH  MISC

SUN+-

Operating the ELEMENT Key

RESET || MODE

[v ] ~ Jem

Press the ELEMENT key below display D to select

= TIMER

SKEY LOCK

SHIFT

the element to be measured. For details, refer to
Section 3.2 " Setting Wiring System" (page 3-2.)

Lights up.—

Setting WIRING System |
Press the WIRING key to select the correct wiring

system. For details, refer to Section 3.2 "Setting

Wiring System" (page 3-2).

=SAMPLE

PAPER
= ERROR

o182W

o163W

0383w

=364W

=3V3A

[wirinG |

Displaying Polarity of Integration

Polarity can be changed each time the SUM, +, —
key (SHIFT + START) is pressed. When + or - is
selected, the corresponding polarity indicator LED
below display D lights up.

Starting, Stopping and Resetting Integration
The elapsed time of integration is displayed on display A, and the integrated value is displayed on

display D.
FREQUENCY SAMPLE rewore
[Fiter Jsource] [ oo | tric [ rate | [ Loca ]
STOP key ©I PEAK HOLD INTERFACE
- HARMONICS - - - MOTOR
START key Draguvze [serup | [scaune] ave | H'E: | SET UP
DATA TYPE fc
o
RESET key N 5]
MATH MISC
” ) H A ‘ ener I ”

SKEY LOCK SHIET

Starting Integration
Press the START key.

Integration will start. Make sure that the START indicator LED islit. Inrea time counting standard
or continuous mode, the START indicator LED blinks, indicating that the instrument is in standby
state. (Integration will start automatically when the start date and time is reached.) If the stop date
and time has already passed, integration will not start even if the START key is pressed, and an error

code"£ ~ ~ 4 2" will be displayed.
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8.3 Displaying Integrated Value (Optional)

Stopping Integration

Press the STOP key.

« If the STOP key is pressed while integration is in progress, integration will be paused. The
instrument holds the integration time and integrated value of the stop point until the START key
is pressed again.

e The STOP indicator LED lights up when the STOP key is pressed.

* When theintegrated power reaches the maximum, integration will stop and the instrument holds
the integrated value and integration time.

Resetting Integration
Press the RESET key after integration has been stopped.
» Theintegrated value and integration time will be reset.

Automatic stop

J Reset
Pause Reset y

Pause Restart l

Start l l
Integrated

value

Restart

r<—— Timer preset time ——>

T b

IDSTART ] |Ds'rop ] IDSTART ] [DSTOP ] [reser | [DSTART ]

Integration :
time

Integration Overflow Display
If the integrated value reaches the maximum (£999999 MWh or £999999 MANh), integration will
stop and the instrument will hold that value.

Holding the Integrated Value

Pressing the HOLD key during integration will light up the HOLD indicator LED and hold the
integrated value of thetime at which the HOLD key is pressed. To update the displayed value, press
the TRIG key. For details, refer to Section 8.4 "Precautions Regarding Use of Integrator Function”

(page 8-12.)

Displaying the Polarity of the Integrated Value
Integrated active power sometimes decrease in the case of battery discharge. If theintegrated power
is negative, "—" will be displayed in front of the integrated value.
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8.4 Precautions Regarding Use of Integrator

Function (Optional)

Integration When Display Hold is ON
When the HOLD key has been pressed to activate the display update hold function, i.e. when the
HOLD indicator LED is lit, integrated values displayed and output through a communications
interface are on hold, but integration is still carried out whether the display update hold function is
ON or OFF. The SAMPLE indicator LED continues to blink.

e AsshowninFig. (a), if integration is started
while the display update hold function is
ON, the displayed integrated value remains
unchanged. However, as soon as the display
update hold function is turned OFF or the
TRIG key is pressed, the integrated value
accumulated up to that moment will be

As shown in Fig. (b), if integration is
stopped while the display update hold
function is ON, the displayed integrated
value remains unchanged. However, as soon
as the display update hold function is turned
OFF or the TRIG key is pressed, the
integrated value obtained when the STOP

displayed. key was pressed will be displayed.
Fig. (a) Fig. (b)
o ] [ ] HOLD
. T T o T o TTTTTTTTTY N

Displayed L=~
value =

(Dotted line shows integrated value)

Integration time

f

Displayed -
value _ -

(Dotted line shows integrated value)

Integration time

Backup During Power Failures
If thereis a power failure while integration isin progress, the integrated value and integration time

will be backed up.

sror ] [reser ]

* In this case, integration will remain stopped even if power is restored or the START key is
pressed. To restart integration, first press the RESET key to cancel integration, then press the

START key.

« When power isrestored after apower failure, the integrated value and el apsed time of integration
up to the time of the power failure will be displayed.
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8.4 Precautions Regarding Use of Integrator Function (Optional)

Panel Key Operation During Integration Mode

During integration mode, certain key operations are restricted so that settings are not accidentally
changed when operating keys are pressed. The table below show these restrictions.

Integration in progress

Integration Integration Integration
stopped state paused
o . K (START LED) Not lit Lit Not lit
peration key (STOP LED)  Not lit Not lit Lit
MODE RMS,MEAN,DC O Vix V:x
A x A:x
AVG O x X
SCALING O O O
SAMPLE HOLD O O O
TRIG (display updatehold ON) O @) @)
RATE O x x
RANGE VOLTAGE AUTO x X
<, >
CURRENT AUTO x x
<, >
LINEFILTER O x X
FILTER O O O
DATA SETTING  SCALING (DATA) O O O
MODE (TIMER) Inthecaseof the TIMER key,  Inthe case of the TIMER key,
AV, <, > key operation is not possible, key operation isnot possible,
ENTER but the timer preset time can but the timer preset time can
be displayed. be displayed.
FUNCTION (Displays A, B, C, D) @] O O
WIRING SYSTEM  WIRING O O O
INTEGRATOR START O X O
STOP x e} x
RESET O X O

o : Key operation is not possible.
e : Key operation is possible.

e Errorcode"E -~ {3,42,44,4 5" will appear ondisplay D if any key that cannot be operated

is pressed.

« It is not possible to reset the integrated value while integration is in progress. To reset the

integrated value, press the STOP key to interrupt integration, then press the RESET key.
To use keys whose operation isinvalidated while integration is in progress, press the STOP key
to interrupt integration, then press the RESET key to reset the displayed integrated value.
If integration is started while auto range setting mode is active, the range setting mode will be
switched to manual range setting mode, but the measuring range will remain unchanged.
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9.1

Operating the Harmonic Analysis Function
(Optional)

To operate the harmonic analysis function from within a norma measurement operation, you have
to set the harmonic analysis mode first, then make PLL source (input to be used as the fundamental

frequency), display type and harmonic order settings.

Setting the Harmonic Analysis Mode

Operating the ANALYZE key

Press the ANALYZE key. The ANALYZE
indicator LED will light up, indicating that the
harmonic analysis mode is activated.

To return to the norma measurement mode, press
the ANALYZE key once more. The ANALYZE
indicator LED will go out, indicating that the
normal measurement mode is now active.

In the harmonic analysis mode, RMS mode is
always selected as the measuring mode. Evenif the
mode is switched from the harmonic analysis mode
to the normal measurement mode, RM S mode stays
as the measuring mode.

YOKOGAWA 4

ToTAL
HARMONICS. + INTEG —

= MATH

m V Apk

k A THD
M W h
% Hz rpm

12

ELEMENT
3 X

7

FUNCTION A

FREQUENCY

SAMPLE

= REMOTE

[FLTer Jsource ]

[Hoo [ tric | rate |

HARMONICS

= PEAK HOLD.

LOCAL
INTERFACE
MOTOR

[Avavvze ] ser ve ]

=T e

[serwe]

INTEGRATOR
o o

START | sToP

TYPE

< >

fo

SUN+-

RESET | MODE

MATH

MISC

[~ [~

ENTER

STIMER

SKEY LOCK

Note

« Itis not possible to activate the harmonic analysis mode while integration is in progress (i.e. START indicator
LED: lit) or integration is being interrupted (i.e. STOP indicator LED: lit). If such attempt is made, an error
"E -~ | 3" will occur. In this case, press the STOP key (to interrupt integration) then RESET key, and finally

press the ANALYZE key.

« Itis not possible to start integration if the harmonic analysis mode is active. If such an attempt is made, an error

"E -~ | 5" willoccur.
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9.1 Operating the Harmonic Analysis Function (Optional)

Setting the PLL Source
For harmonic analysis, it is necessary to select the input to be used as the fundamental frequency
(PLL source) for PLL synchronization. (PLL stands for Phase Locked Loop.)

1. Pressthe SET UP key. YOKOGAWA 4
Pressthe A or \V key until "55Al"is D —w——m— ’=’=’ m oV Apk
displayed on display C. o ; \/:v .

TaraioNCS + NTEG = = MATH % Hz rpm

2. F)r-e$ the ENTER kw 123 ELEMENT N HJNT\ON A~

_ FREQUENCY - SAMPLE N
3. Press'ng the /\ or \/ key ChangeS the [Fier Jsource]  [Howo | TRiG “E.T,:;EHOL ‘Nis,::\;

. I . | . h o HARMONICS o . . MOTOR
PLL source dISp ayed on dISp ay Dinthe [avavze[ser up ] [scaunc] ave | H%e [seTwr ]
following order, so select the desired T

source. (DefaultisH .

INTEGRATOR

START ]| stop

SUN,+,-

RESET || MODE

STIMER

< > o

MATH _ MISC

EARSEE

SKEY LOCK SHIET

Model 253620 H { (voltage of element 1) = & ! (current of element 1) = H < (voltage of element 3)

T

£ ! E (external input) 5 3 (current of element 3)

Model 253630 -_"0' { (voltage of element 1) —» F,‘ { (current of element 1) —#» ,':[,_:‘ (voltage of element 2)
or 253640 ;
F(‘E‘ (current of element

E 1 E (external input) < F 3 (current of element 3) - H3 (voltage of element 3) <J

4. Pressthe ENTER key.
Note

+ The PLL source has the same value as the frequency source to be measured (expect £ !{ ). Thus, the
frequency source to be measured will also be changed if the PLL source is changed.

« If the fundamental frequency of PLL source cannot be measured due to fluctuations or distortions, it is not
possible to obtain correct measurement results. In this case, it is suggested voltage with relatively small
distortion be selected as the PLL source or turn the filter ON.

« If the amplitude of the input signal selected as the PLL source is smaller than the rated range value, PLL
synchronization may sometimes fail. In this case, itis suggested a suitable measurement range be selected so
that the input level exceeds 30% of the rated range value.

« |Ifthere is no input for the PLL source, "F - § £ - ~" will be displayed on display B.
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9.1 Operating the Harmonic Analysis Function (Optional)

Setting the Display Type
The fundamental component and each harmonic component of voltage, current or active power is
displayed on display B. They are displayed either as measured value or relative harmonic content,
S0 it is necessary to select either measured value or relative harmonic content beforehand. This
setting can be made on display D.

1. Pressthe SET UP key. YOKOGAWA 4
Pressthe A or \V key until "d, 5P"is DB —m——m=——w— 7y an
I {07 I_ A THD
displayed on display C. [ R ) P
Fiarvionics + INTEG = = MATH % Hz rpm
2. Pre$theENTER kw L2 sy ELEMENT 7 FUNCTION A
- FREQUENCY o SAMPLE o REMOTE
3. Pressingthe A or \/ key changesthedis- ~ [melsoce] (oo [rme J o ] oo ]
play type displayed on display D inthefol- o] IZCAUNG e | e [:;Ti: -
lowing order, so select the desired type. = rcGRATOR ot
HAL 4 E (displays measured value) O Swer | stop A N
- . . .
L o n £ (displays relative harmonic con- GeeTwoe]| [~ ]~ Jo=]
ten) 0 HAL W ED ... e |

4. Pressthe ENTER key.

The equation used to calculate the harmonic content is given below.
Each harmonic component

Harmonic content = x 100 (%)
Fundamental component
Note
« If relative harmonic content is selected, "= = = = = = " will be displayed on display B if harmonic order 1

(fundamental) has been selected.
« When"L an£"is selected, the % LED on display B will light up.

Setting the Harmonic Display Order
Display A isused to select the order of the harmonic datato be displayed on display B and C.

Operating the A or VV Key
Pressthe A and \VV keysto select the order of the

harmonic data to be displayed on display B or C. . YOOUW *

Orders from the 1st to the one set in "Setting the I )' -1 )' '_'1 ;_'1 7 : Z :::,

Upper Limit of the Harmonic Order" (page 9-4) can ’—' [ Y Y AP

be set (maximum order: 50th). e DMA V:/:N:ONT
12 3 X

However, due to the fundamental frequency of the _ e L s o

PLL source becoming large or from turning the (ouren Jooveee] - [rowo T ome Towe ] [roon]

anti-aliasing filter to ON, the Maximum analysis |DWM ‘T ::up | |SCAL.NGH =T (=)

order changes, sometimes resulting in the upper = nrEGRATOR mom

limit of the harmonic order to become larger than 'ﬁ" < m j i}

the Maximum analysis order. In this case, if the o] [ v |~ Jo=] [ ]

display order is set to a value between the - -

Maximum analysis order and the upper limit of the

harmonic order, "= = = = - - " will be displayed on

display B or C.

For details of the maximum order, refer to Section 17, " Specifications'.

Note
¢ The ELEMENT and FUNCTION keys located below display A can be used to decrease (ORDER DOWN) and
increase (ORDER UP) the harmonic order respectively. However, it is not possible to change harmonic order

fast.
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9.1 Operating the Harmonic Analysis Function (Optional)

Setting the Upper Limit of the Harmonic Order
The upper limit of the harmonic order can be set as follows. This setting will be reflected in the
equations used to calculate fundamental wave + harmonics and harmonic distortion for voltage,

current and power.

Operating the SET UP Key YOKOGAWA 4
1. Pressthe SET UP key. D ——wmm mmme= SR m v Ak
) |- . ’ ’ ’ k A THD
Pressthe A or \/ keyuntil "o racr"is =ty w on
d|$| waj On di$|w C. LEA;TR‘;ALOMCS 4 INTEG = = MATH % Hz rpm
1 2 3 E ELEMENT 7 FUNCTION A
2. Pressthe ENTER key. - “‘T““ . Hs‘M”E" | =
3. Pressingthe A or \/ key changesthe har- (o) IZC,ZLTTGH“;:V:E [me ) (=]
monlc.order displayed on dlsplay D inthe = e mm[_]
following order, so select the desired upper S T
limit of the harmonic order. G o | [ ] 2 Jover]
SR eV To
500102030...0 49 and back to 50

4. Pressthe ENTER key.

An order from 1st to 50th can be set.

If the maximum harmonic order determined by the anti-aliasing filter is smaller than the upper limit
of the harmonic order, "= = = = = - " will be displayed on display B or C for the harmonic display
order exceeding the maximum harmonic order determined by the anti-aliasing filter.

For details of the maximum order, refer to Section 17, " Specifications'.

Setting the Anti-aliasing Filter
When waves are input continuously and converted to digital data using A/D converter, if a wave
having afrequency of lessthan 1/2 of the sampling frequency isinput, thiswave isrecognized asa
wave in low-frequency band that does not exists. This symptom is known as diasing. Aliasing
causes various problems, including an increase in measurement error and improper measurement of
the phase angle. To prevent thisaliasing, an anti-aliasing filter is used.

Operating the LINE FILTER key

YOKOGAWA 4

Press the LINE FILTER key once. The FILTER b —mw— —m— —=—"","
indicator LED will light up, indicating that the anti- ,'_,’ ,'_,’,'_—,’,'_—,’,’_—,’ ,'_,’ ; :l T:D
diasing filter is active. Bitbwcs W = o % Hz rpm

To deactivate thefilter, pressthe LINE FILTER key e -
oncemore. TheFILTER indicator LED will go out, ey _ e ovore
[Firer Jsovrce]  [(howo [ tre [ rare | [ooad]

indicating that the filter is not active any more.

If the anti-aliasing filter is active, analysis accuracy

and the maximum harmonic order change. For =

details, refer to Section 17, "Specifications’. === (<> 1 -
)| (v [~ [ow] [

STIMER SKEY LOCK  [SHIFT]

SIPEAK HOLD  INTERFACE
HARMONICS

= o o o MOTOR
[racvze [ser o] [Scamc][ ave | M | | [serve]
DATA  TVPE fc

INTEGRATOR

Note
« Setting of the anti-aliasing filter is only possible in harmonic analysis mode. The anti-aliasing filter is not the
same as the filter used in the normal measurement mode, and the ON/OFF state of each filter is maintained
independently.
« The anti-aliasing filter's cut-off frequency is fixed at 6.5 kHz.
« For details of the sampling frequency, refer to Section 17, "Specifications".
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9.1 Operating the Harmonic Analysis Function (Optional)

Measuring with Frequency Filter ON

Harmonic analysis may not function properly if the PLL source wave contains harmonics or noise.
Inthiscase, it isrecommended that the frequency filter be turned ON to eliminate such harmonicsor
noise during harmonic analysis.

Operating the FILTER Key

YOKOGAWA 4

Pressthe FILTER key. TheFILTER indicator LED b —w— —mi— —w—"" "

S S — | I N O R
will light up, indicating that the filter is ON. I 01

VY o Va0 V' ¢ Y 0 VY 0 Vo Tmm¥e | M W h

Toturn thefilter OFF, pressthe FILTER key again. i b = e % Hz_rpm

ELEMENT “/ FUNCTION A
123 xC—7 ==ar=—=1|

FREQUENCY SAMPLE
= =) = REMOTE

[Frer Jsource] [wowo J tric [ rate | [ocad |
SPEK RO INTERFACE

_, HARMONICS MOTOR

[racze [seror ] [scane [ ave | o | | [seree]
DATA . TYPE

fo

INTEGRATOR

START | STOP < >
SUN.+- VATH WIS
RESET | MODE | v " ~ ENTER

= TIMER

SKEY LOCK SHIET

Measuring Using the External Sample Clock

Measurement can be carried out using the external sample clock when the fundamental frequency is
between 0.5 Hz and 20 Hz.

A CAUTION | Never apply a voltage exceeding the TTL level to the EXT SAMPLE CLK terminal,

otherwise damage to the instrument will result.

1. Select"£ i " asthe PLL source.
For details, refer to Section 9.1, "Operating the Harmonic Analysis Function” (page 9-2).

2. Connect the external sample clock having TTL level (L: 0t0 0.8V, H: 2to 5V), 50% duty
and frequency of 2048 times the fundamental frequency between the EXT SAMPLE CLK
terminal and GND terminal provided on the rear panel.
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9.2 Selecting What to Display on Digital Displays

(Optional)

Harmonic analysis results are displayed on displays A, B, C and D.
The information to be displayed on each display can be selected with the FUNCTION key and
ELEMENT key below the display.

Operating the FUNCTION Key

This key is used to set the function to be displayed. Some functions (those which are not shown
below and on the following pages) cannot be set in harmonic analysis mode. If a function which
cannot be set in harmonic analysis mode has been set in the normal measurement mode, V (voltage)
will be selected automatically.

V (voltage) will be also sel ected automatically if the modeis switched from harmonic analysis mode
back to normal measurement mode or if afunction which cannot be set in the normal measurement
mode has been set.

Operating the ELEMENT Key
Thiskey is used to set the element to be displayed.

Default Function and Element

When the mode is switched from normal measurement mode to harmonic analysis mode, settings
made in normal measurement mode will beretained, except for filter setting. Thisalso applieswhen
the mode is switched from harmonic analysis mode to normal measurement mode.

Information on Each Display
For details, refer to the next pages.

Display A Display B Display C Display D
gogpEs (0fgOf (GEBEOF [0AEEEER
* The harmonic order * The fundamental * The fundamental « The voltage, current
of the component and component and each and active power of
measured/analysis each harmonic harmonic component of fundamenta + higher
data displayed on component of voltage, current and harmonics are
display B or Cis voltage, current and active power are displayed.
displayed. active power are displayed as measured  The fundamenta
displayed as value are displayed. frequency of theinput
measured value or  The reactive power, set asthe PLL source
relative harmonic apparent powr and isdisplayed.
content. power factor of the * The harmonic
* The dlip, motor fundamental (1st distortion (THD) of
efficiency and total harmonic) are displayed. voltage and current is
efficiency measured  * The phase angle between displayed.
or calculated by the the fundamental of * Therotating speed
motor evaluation voltage and current, and obtained using the
function (available phase angle of each motor evaluation
with the WT1030M higher harmonicin function (available
only) are displayed. relation to the with the WT1030M
fundamental of voltage only) isdisplayed.
or current are displayed.
« Thetorque, synchronous
speed and motor output
obtained using the motor
evauation function

(available with the
WT1030M only) are

displayed.
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9.2 Selecting What to Display on Digital Displays (Optional)

Display A

Display B

Display C

A — o —

The harmonic order of the data displayed on display ‘ I_- N
B or Cisdisplayed. Ordersfrom the 1st up to the =L
upper limit of the harmonic order (maximum: 50th) i oo S

can be displayed. Lights up

However, due to the fundamental frequency of the PLL source becoming large or from turning the
anti-aliasing filter to ON, the Maximum analysis order changes, sometimes resulting in the upper
limit of the harmonic order to become larger than the Maximum analysis order. In thiscase, if the
display order is set to a value between the Maximum analysis order and the upper limit of the
harmonic order, "= = = = = - " will be displayed on display B or C.

Note

« For the order setting method, refer to Section 9.1 "Operating the Harmonic Analysis Function" (page 9-3.)

mi

z x~ 3
= > <

TER

The following are displayed on display B. B N
e Fundamental component and each harmonic "-'l ’:l 'l K
' o M

component of voltage corresponding to the
harmonic order displayed on display A (as
measured value or relative harmonic content) Lights up

¢ Fundamental component and each harmonic component of current corresponding to the
harmonic order displayed on display A (as measured value or relative harmonic content)

» Fundamental component and each harmonic component of active power corresponding to the

CISLIP_ cIMOTOR =ITOTAL 1)

harmonic order displayed on display (as measured value or relative harmonic content)
In addition, the slip, motor efficiency and total efficiency obtained using the motor evaluation
function (available with the WT1030M only) are also displayed.

Information displayed on display B changes in the following order.
V (voltage) - A (current)-® W (active power) - TOTALh (total efficiency)*

L SLIP (slip)* -«+——  MOTORh (motor efficiency)*

*: Available with the WT1030M only
Note
« For display type setting method, refer to Section 9.1 "Operating the Harmonic Analysis Function” (page 9-3.)
« If MOTOR or TOTAL is selected, the % indicator LED will also light up to indicate that the data is displayed in
units of %.

The following are displayed on display C.

¢ Fundamental component and each harmonic - I ” ':". ’:,
component of voltage corresponding to the [Come o ]
harmonic order displayed on display A (as J
measured value) Lights up

* Fundamental component and each harmonic component of current corresponding to the
harmonic order displayed on display A (as measured value)

* Fundamental component and each harmonic component of active power corresponding to the
harmonic order displayed on display (as measured value)

* Reactive power of the fundamental (1st)

e Apparent power of the fundamental (1st)

« Power factor of the fundamental (1st)

» Phase angle between the fundamental of voltage and current

» Phase angle of each higher harmonic in relation to the fundamental of voltage or current

In addition, the torque, synchronous speed and mechanical power obtained using the motor

evaluation function (available with the WT1030M only) are also displayed.
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(jeuondp) uonoun4 sisAfeuy aluowJeH H



9.2 Selecting What to Display on Digital Displays (Optional)

Display D

Sample Rate

Information displayed on display C changes in the following order.
V (voltage) - A (current) - W (active power) —» VA (apparent power) = var (reactive power)

A

TORQUE (torque)*
QUE (torque) PF (power factor)

SYNC rpm
(synchronous speed)* deg (phase angle)
MECH POWER
(motor output)* Adeg ) - Vdeg )
(phase angle relative to (phase angle relative to
the fundamental of current) the fundamental of voltage)

*: Available with WT1030M only

Note

« For a description of how to operate the display for the phase angle, refer to Section 9.6 "Displaying the Phase

Angle between the Fundamentals" (page 9-12) or Section 9.7 "Displaying the Phase Angle of Each Higher
Harmonic in Relation to the Fundamental of Voltage or Current” (page 9-13.)

*« When VA, var, PFordegis selected, "= = = = = = " will be displayed if an order other than 1st order is selected
on display A.
« If MECH POWER is selected, the W indicator LED will also light up to indicate the units of the displayed motor
output .
The following are displayed on display D. D  —w— —n— ——
e Total rms value of voltage (regardless of the | B |
der displayed on display A LU A
Or e’ I$ ay On Iq) ay ) LZTR/:ALDNICS 4+ INTEG = = MATH
e Total rms value of current (regardless of the
order displayed on display A) Lights up

» Tota rmsvalue of active power (regardless of the order displayed on display A)

« Fundamental frequency of the input selected asthe PLL source

« Harmonic distortion of voltage

» Harmonic distortion of current

In addition, the rotating speed obtained using the motor evaluation function (available with the
WT1030M only) is aso displayed.

Information displayed on display D changes in the following order.

V (voltage) - A (current) - W (active power) -»VHz (voltage frequency)

}

rpm (rotating speed) AHz (current frequency)
ATHD VTHD
(harmonic distortion - (harmonic distortion
of current) of voltage)

Note

« For computing equations for voltage, current and active power, refer to Section 9.4 "Displaying Fundamental +
Higher Harmonics of Voltage, Current and Active Power" (page 9-10.)

« For computing equation for relative harmonic distortion, refer to Section 9.5 "Displaying the Harmonic Distortion
(THD)" (page 9-11.)

« IfVTHD or ATHD is selected, the % indicator LED will also light up to indicate that the data is displayed in units
of %.

The sample rate is determined according to the input frequency of the function set as the PLL
source.

Example
When input frequency is50 Hz  : 20 ms (50 Hz) x 16 cycles (window width) = 320 ms
When input frequency is60 Hz : 16.67 ms (60 Hz) 16 cycles (window width) = 266.72 ms
When no input is present : 1s(when PLL sourceisnot "£ 1! L")

10 s(when PLL sourceis"E ! L")
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9.3 Displaying Fundamental and Each Harmonic of
Voltage, Current, Active Power, Apparent Power,
Reactive Power and Power Factor as Measured
Value or Relative Harmonic Content (Optional)

The fundamental component and each harmonic component of voltage, current and active power
are displayed as measured value or relative harmonic content on display B; they are displayed as
measured value on display C. In addition, the fundamental component of reactive power, apparent

Function Setting

power and power factor is also displayed.

1. Pressthe FUNCTION key below display B
or C to select V (voltage), A (current) or
W (active power) for display, or pressthe
FUNCTION key below display C to select
VA (apparent power), var (reactive
power) or PF (power factor) for display.

For details, refer to Section 9.2 " Selecting
What to Display on Digital Displays"
(pages 9-7 and 9-8).

Setting Element to be Displayed

2. Pressthe ELEMENT key below display B

orC

» Display B
Select element 1, 2 or 3.
However, Y is effective only when the
fundamental of V, A or W is selected.

* Display C
Select dlement 1,2, 3or Y.
However, Y is effective only when the
fundamental of V, A, W, VA, var or PF
is selected.

For details, refer to Section 9.2 "Selecting
What to Display on Digital Displays"
(page 9-6).

Setting the Harmonic Order

3. Set the harmonic order.

TER

7 00 T ) <
[ O A

=ISLP  =IMOTOR =ITOTAL 1] %

ELEMENT FUNCTION
1 2 D[]
—ISAMPLE. === VOLTAGE RA
= 1530 60 100 150 30
o 1a2W
ﬂ e | [ ]
o 383W MEASURING M
= 334W = =
3|
=3V3A
V1 V2 V3 ovErR
ree] 123
——— Lightsup

C— e — " n[Vv var
FWWUUUHW
’ '. ’_’. ’_ . ’-’. ’—'. ’_'. M|W [deg

Sorae SENC S PSR VA | Vpk

ELEMENT N FUNCTION A
12 3 DC_7 (=3

~—

GE === === CURRENT RANGE ===

05125 10 2 EXT

=V (EXT SENSOR) =

o
m

MEASURING MODE

RMS MEAN

EXT RANGE
Al A2 A3OVER

LEMENT 1 2 3
ALL
——— Lightsup

For details, refer to " Setting the Harmonic Order" (page 9-3).

Setting the Display Type
4. Usedisplay D to set whether dataisto be displayed as measured value or relative harmonic

content.

For details, refer to Section 9.1 " Operating the Harmonic Analysis Function" (page 9-3).
Thisfunctionisapplicable only to display B. Datais always displayed as measured values
on display C, regardless of the display type set in this step.

Note

« The minus sign will be displayed for var (reactive power) if the voltage is behind the current.
In case the displayed active power value becomes less than -99999 on display B and C, the minus sign will not
be displayed. However, in the printout and regarding the communications output, the minus sign will be present.
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9.4 Displaying the Fundamental + Higher Harmon-
ics of Voltage, Current and Active Power (Op-
tional)

The fundamental and higher harmonics of voltage, current and active power are displayed on
display D.

Function Setting

1. Pressthe FUNCTION key below display D

YOKOGAWA 4

to select V (voltage), A (current) or W 5 —w— —w— —=— 7N,
i i [n NNy uip

(active power) for display. P N N A A ‘

HARMONICS + INTEG = = MATH % Hz rpm

For details, refer to Section 9.2 "Selecting eLewenT  FUNCTION A
. o . 12 > [

What to Display on Digital Displays" pp—
(page 9-8) [[Frer Jsource] |[Hoo | Tric HDL:/;TKEHJD !N:::F/:;E“
) ) “jmuzs [[ser ur] ”DSCAUNG HD AVG HDH[‘TEER ] [[serer]
Setting the Element to be Displayed e

START | sTop

SUN.+.-

RESET | MODE

STIMER

< >
VATH  WISC

[~ [~ [or=]

SKEY LOCK SHIET

2. Pressthe ELEMENT key below display D
to select the element to be displayed: 1, 2
or 3.
If Y isselected, "= = = - - - " will be dis-

played on display D.

—— Lightsup E—

For details, refer to Section 9.2 " Selecting What to Display on Digital Displays' (page 9-6).

Computing Equation
The fundamental + higher harmonics of voltage, current and active power are calculated using the
following equation.

V (voltage) = \/ kil (V)? A (current) = \} anl (AY? W (active power) = ZWK

V.. A, W, : Fundamental or harmonic component of voltage, current and active power
k : Analysis order
: Maximum order. The maximum possible order varies according to the
fundamental frequency of the input set as the PLL source and to whether the
anti-aliasing filter isON or OFF. If this maximum order is smaller than the
preset order, the preset order will be used as the maximum order.

Note

« Total rms value (fundamental + harmonics) obtained in the harmonic analysis mode differs from that obtained in

normal measurement mode. The total rms value in harmonic analysis mode is calculated from the fundamental
component and the harmonics up to the maximum order as shown in the above equation.
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9.5 Displaying the Harmonic Distortion (THD) (Op-

tional)

Harmonic distortion (THD) is displayed on display D.

Function Setting

1. Pressthe FUNCTION key below display D
to select VTHD (harmonic distortion of
voltage) or ATHD (harmonic distortion

of current).

For details, refer to Section 9.2 " Selecting
What to Display on Digital Displays"

(page 9-8).

Setting the Element to be Displayed

Computing Equation
Harmonic distortion (THD) is calculated using the following eguation.
: Calculates the ratio of the rms value of each component (from the 2nd to the nth) in
relation to the fundamental (1st).
5 A/ : Caculates the ratio of the rms value of each component (from the 2nd to the nth) in

™
-

L=

6.

2. Pressthe ELEMENT key below display D
to select the element to be displayed; 1, 2

or 3.

YOKOGAWA 4
D —i— —mi— ——
== M| V |APK
'— ' k | A THD|
[ S Vi
s + e — = wamn rp—
ELEMENT ~ FUNCTION A
(P> 4 —
o e o SAMPLE = REMOTE
[Firer Jsouree] | o ] Tmic ] rate ]
Show oo INTERFACE
HARMONICS MOTOR,
[Fmacvze [seroe] | [scane] ave | e ]
C S
INTEGRATOR =y
START ]_stop < > s
SN VAT WisC
RESET || MODE N S EE
SR =wEv ok
E— Lights up

For details, refer to Section 9.2 " Selecting What to Display on Digital Displays' (page 9-6).

relation to the rms value of each component (from the 1st to nth).
(n: Harmonic order set in " Setting the Harmonic Order")

Press the SET UP key.

Pressthe A or \/ key until "L 4 4" is displayed on display C.

Pressthe ENTER key.

Vv key to select the desired equation (, £ I or [ 5 7).

Computation equation

When , £ [ isselected:

When [ 5 A is selected:

=

=

: Analysis order

S X 0O 0

Pressthe ENTER key.

yc)? | c

: Fundamental (1st) of V (voltage) or A (current)
: Fundamental or harmonic component of V (voltage) or A (current)

The currently selected computing equation will be displayed on display D. Pressthe A or

: Maximum order. The maximum order varies according to the fundamental frequency

of theinput set asthe PLL source and to whether the anti-aliasing filter isON or OFF.
If this maximum order issmaller than the preset order, the preset order will be used as

the maximum order.
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9.6 Displaying the Phase Angle between the Funda-
mentals (Optional)

The phase angle between the fundamentals is displayed on display C.

Function Setting

C —year—— ——month —— ——date ——

— M V var
1. Pressthe FUNCTION key below display C ’_'l ’I_ ’I’ e A er
to select deg (phase angle). === =M W deg w—y
onoree SRS =Sy VA Vpk
Setting the Display Type T ey
2. Pressthe SET UP key GE E====== ====== CURRENT RANGE ===
T . 600 1000 05125 10 20 EXT
Pressthe A or \/ keyuntil "4 £ " isdis- v et stnsom —
played on display C. w] | o]
DE MEASURING MODE
3. Pressthe ENTER key. o ] [ e | o |
T RANGE
. . Al A2 A3OVER
4. pPressingthe A or \/ key will change the o] 123
. i i AT AT
symbol displayed on display D in the fol-
lowing order. .
o g o der E— Lights up
Hi!-Hn e le of V1, V2! and V3 with Vi
Ix] . ase angle of V1, and V3 with respect to YOKOGAWA ¢
1 1 S ———,
H [ Fl M Phase angle of A1, /-\2*1 and A3 with respect to V1 m V. Apk
l'll‘)j 1 | B I R PR
(= 17 Phase angle of A1, A2* and A3 with respect to A1 ’_' ' ’_' ’ ' M W h
12
[ Tmionics - =
H C‘ - H 1 Phase angle of V1, v2?and V3wilhrespecttov2*1 * e e % Hz rem
oo ¥ ELEMENT 2 FUNCTION A
He-HAna Phase angle of A1, A2* and A3 with respect to V2 123x
oz ‘o- A . 4 o MR swme crevore
nC N 1 7 Phase angle of A1, A2** and A3 with respect to A2 [Firer Jsource] [wowo | tric [ rate | [Toca
iy q ) T Sremro>  INTERFACE
[ i1 Phase angle of V1, V2™ and V3 with respect to V3 o o o o MOTOR
ot o 1 [avacvze et ve ] [scaune] ave T Hi¥ee [serwe]
b 2~ 11 7 Phase angle of A1, A2*" and A3 with respect to V3 DATA  TYPE
‘ INTEGRATOR.
[} ) = =
R 3-RnA phase angle of AL, A2*! and A3 with respect to A3 START | stop < > "
¥ SO AT WiSe
[N} =
Y n b "2 RESET | MODE I v " ~ H ENTERI
,C’[ - H o S TIMER OKEY LOCK

« V1, V2 and V3 are fundamental components of the voltages of elements 1, 2 and 3 respectively.

« A1, A2 and A3 are fundamental components of the currents of elements 1, 2 and 3 respectively.

« If the ROM version is before 2.02, three display types, H {-HA—H (-A~—=H |-A~ .
are available for selection.

*1 V2 and A2 can be applied to 253630 and 253640.

*2 Phase angles as indicated below are displayed depending on the elements selected in step 6.

Display type Model Phase angle displayed
H-H 253620 When element 1 is selected, phase angle of V3 with respect to V1
When element 3 is selected, phase angle of V1 with respect to V3
253630, When element 1 is selected, phase angle of V2 with respect to V1
253640 When element 2 is selected, phase angle of V3 with respect to V2
When element 3 is selected, phase angle of V1 with respect to V3
a-8 253620 When element 1 is selected, phase angle of A3 with respect to Al
When element 3 is selected, phase angle of Al with respect to A3
253630, When element 1 is selected, phase angle of A2 with respect to Al
253640 When element 2 is selected, phase angle of A3 with respect to A2
When element 3 is selected, phase angle of Al with respect to A3

5. Pressthe ENTER key.

Setting the Element to be Displayed
6. Select the element for the display method "n" set in step 4.
Pressthe ELEMENT key below display C to select the element to be displayed; 1, 2 or 3.

For details, refer to Section 9.2 " Selecting What to Display on Digital Displays* (page 9-6).

Setting the Harmonic Order (to the Fundamental)
7. Set the harmonic order displayed on display A to"1". This causes display C to display the
phase angle between the fundamentals.

For details, refer to Section 9.1 " Operating the Harmonic Analysis Function™" (page 9-3).

Setting Phase Angle Display Method
8. The phase angle of the display type selected in step 4 is displayed as phase lag in 360°
display method.
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9.7 Displaying the Phase Angle of Each Higher Har-
monic in Relation to the Fundamental of Voltage
or Current (Optional)

The phase angle of each harmonic in relation to the fundamental of voltage or current is displayed
on display C.

Function Setting

1. Pressthe FUNCTION key below display C

to select Vdeg or Ad hase angle). et o T m (VY var
eg eg (p gle) ,_,,_,_,_,_,,_,k}i
LW g .|
For details, refer to Section 9.2 " Selecting o oge o5, VA Vpk
What to Display on Digital Displays" R e e s
(page 9-7). GE E==== E===== CURRENT RANGE ===
600 1000 0512 5 10 20:-\/ EXT _
Setting the Element to be Displayed j -
2. Pressthe ELEMENT key below display C =~ o MRS MO
to select which element is to be measured: E [
Al A2 A3OVER
1,20r3. ] 123
For details, refer to Section 9.2 "Selecting

—_ Lights up
What to Display on Digital Displays"

(page 9-6).

Setting the Harmonic Order

3. Pressthe A or \V key below display D to set the harmonic order to any value between "2"
and the upper limit of the harmonic order.
For details, refer to Section 9.1 " Operating the Harmonic Analysis Function" (page 9-3).
This sets which harmonic the phase angle refers to.
If the harmonic order is set to "1", the phase angle between the fundamentals of the same
element will be displayed. Inthiscase, the phase anglewill be displayed in the phase angle
display method set in " Setting Phase Angle Display Method" (page 5-7).

Display Method
Phase angle is displayed as follows based on the fundamental.

* When the harmonic is in front of the fundamental:

Foron =N
000 to (8000

* When the harmonic is behind the fundamental:

L] =N 0s01]
OO0 to- 180010

* When both phases are the same:

IENNN]
Lo

Note
*« The ELEMENT and FUNCTION keys located below display A can be used to decrease (ORDER DOWN) and
increase (ORDER UP) the harmonic order respectively. However, it is not possible to change harmonic order

fast.
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9.8 Displaying the Fundamental Frequency (Op-
tional)

The fundamental frequency of the input selected asthe PLL sourceis displayed on display D.

Function Setting

1. Pressthe FUNCTION key below display D YOKOGAWA 4
5
to select VHz (voltage frequency) or AHz o7 T ’;:E
(current frequency) which has been (&L ALLGCALEGLLLL], o
selected asthe PLL source. @~ /= Towes o % He
@z ELEMENT VFUNTION /\
. . " . - FREQUENCY - SAMPLE — REMOTE
For detalls' rerer to $Ct|0n 9.2 .%Iecnng [[Firer Jsource] | [(Hoto [ Tric | RraTE | LOCAL
What to Display on Digital Displays" Cwmwowes | e e
(page 9-8) [Anauvze [ ser wp | |s?;$:e | TAVVPGE I H;.ER ] | [seror]
Setting the Element e
2. Select the same element here that has been e )| [ [ HEJ [J
selected as the PLL source in " Setting the
PLL Source" (page 9-2). ——— Lights up

Mo e e " will be displayed if a func-
tion or element which differsfrom the PLL
source is selected.

If "£ 1" has been selected as the PLL
source, the frequency of the source se-
lected for measurement of frequency will
be measured.
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10.1 Using the Waveform Output Functions
(Optional)

This function isolates the input voltage and current waveforms from the input signals, to enable
observation of the waveforms using an oscilloscope.

A + The connectors used in this function have protective covers. When the covers
are removed or when using connectors, the voltage ratings across the measuring
input and the ground become as follows:

Voltage across A, +(V and A side) input terminals and ground 400 Vrms max.
Voltage across V terminal and ground 600 Vrms max.
Put the protective cover on the connector when this function is not used.

A CAUTION [ + Never short-circuit the waveform output terminals or apply any external voltage to

them, otherwise damage to the instrument may result.

Connecting the Waveform Output Terminals
The waveform output terminals are included in the external input/output connector. Refer to
Section 13.1, "Externa Input/Output Connector Pin Assignment", to connect the oscilloscope's
ground to the GND pins (pins 1 and 19), then observe the waveform at the waveform output pins
(pins 4, 5, 6, 22, 23 and 24).

Output Voltage
The output voltage is approximately 2 V when the rated input for the range is applied.

Output Method and D/A Conversion Speed
Theinput voltage/current waveform converted into digital values by the A/D converter in the input
circuit is converted to an analog signal by the D/A converter, then output from the waveform output
terminals. The conversion speed of the D/A is the same as that of the A/D converter in the input
circuit. In normal measurement, it takes approximately 17 ps. For details of the conversion speed
during harmonic analysis, refer to "Sampling speed" in "Harmonic Analysis", Section 17,
"Specifications'.
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11.1 Wiring System for Motor Evaluation
(WT1030M Only)

The motor evaluation function enables computation of torque, rotating speed, mechanical power,

synchronous speed, slip, motor efficiency and total efficiency in addition to active power and
frequency measured by thisinstrument, by inputting a DC voltage proportional to motor's torque or
the number of pulses proportional to motor's rotating speed to this instrument via atorque meter or
revolution sensor.

The analog input terminals for atorque meter and pulse input terminals for arevolution sensor are
provided with the external input/output connector. Refer to Section, "13.1 External Input/Output
Connector Pin Assignment” (page 13-1), and connect a torque meter or revolution sensor to the
instrument as shown below.

A\ IR -

A\ [cAuTiON] -

The connectors used in this function have protective covers. When the covers
are removed or when using connectors, the voltage ratings across the measuring
input and the ground become as follows:
Voltage across A, £(V and A side) input terminals and ground 400 Vrms max.
Voltage across V terminal and ground 600 Vrms max.
Put the protective cover on the connector when this function is not used.

Do not apply avoltage exceeding +14 Vpeak between the case and pin 25 (SPEED.
PULSE. H), pin 26 (SPEED. ANALOG. H) or pin 27 (TORQUE. ANALOG. H) of the
external input/output connector, otherwise damage to the instrument will result.
Do not apply a voltage between the case and pin 7 (SPEED. PULSE. L), pin 8
(SPEED. ANALOG. L) or pin 9 (TORQUE. ANALOG. L) of the external input/output
connector, otherwise damage to the instrument will result.

* When terminal L can be grounded at the output side:

Torque meter External

input/output
H *.*.H connector
. « x| (WT1030M)

I —

Connect terminal L to the ground at the output side. Make sure that the instrument is also
grounded.

» When terminal L can NOT be grounded at the output side:

Torque meter External

input/output
H *.*.H connector

« x| (WTi030M)

GND (pin 1, 19)

Connect terminal L to the ground pin (1, 19) of the external input/output connector.

IM 253620-01E
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11.2 Displaying Torque (WT1030M only)

Function Setting

To display torque, a DC voltage proportional to motor's torque must be input to the torque analog
input terminals (pin 27: TORQUE.A.H, pin 9: TORQUE.A.L) of the external input/output
connector of the instrument.

For a description of pin assignment of the connector, refer to Section, "13.1 Externa Input/Output
Connector Pin Assignment" (page 13-1).

Computation equation
Input voltage from torque meter (V)
10(V)
Scaling value : Torque indicated by the torque meter when 10 V isinput to the
torque analog input terminals
Input voltage from torque meter : DC voltage (proportional to the torque) input from the torque
meter to the torque analog input terminals

Torque = Scaling value x

1. Pressthe FUNCTION key below display C
to select TORQUE.

C——vyear—— ——month —— ———date —— m
For adescription, refer to Section 4.3, "Se- )_-l '_-[ )_-l )_-l '_-[ '_-l . Z V:Fr
lecting What to Display on Digital Dis- Ly deg
plays' (page 4-10). Sroree SINC = bt VA Vpk
1l 2 3 X HELEMENT] \[ﬂﬁ[ﬂ'cm:’éﬂ
) ) GE EE=== E==== CURRENT RANCE ===
Setting the Scaling Value 60 10 05125 10 0 X
==V (EXT SENSOR) =
Input torque obtained when 10 V is input to the =
torque analog input terminals. :E“ﬂ [‘
2. Pressthe SET UP key. : =
The symbol displayed on display B j -‘
. . . Al A2 A30VER
changes in the following order each time o] 12 3 E=EG
the A key is pressed. A e
For9uE O ~p7 0 PgLED and
backtor -9, E ———  Lightsup
Pressing the \/ key causes the symbol to
change in the opposite order. YOKOGAWA 4
D —el e — “ " m V Apk
3. When "L 5~ 9, £" is displayed on dis ,-’,',’,',’,’,’,’,’ € A o
Y Y  amte M W h
play B press the ENTER key FRrvonics + INTEG = = MATH % Hz rpm
Dlsplay C dlsplays ”_-‘, h -" Wlth the L2 3 IELEMENT” Iv FUNCVTION p\“
¥ — | ——
digit on the extreme left on dlsplay D v ——
bllnklng [FLter source]| [ oo | TrIG H RATE | IN:;CF/:LCE
4. Set the desired scaling value. AT B R e e C f ] (L]
You can change the value at the blinking Gt [ < | > | -
digit by pressing the A or Vv key. To | e =
shift the blinking position, pressthe < or |l o AR Hml
> key. Set avalue at each digit until the

desired scaling valueis set.
Etting range : 0.0001 to 10000 (Unit of torque)
Default :2000.0 (Unit of torque)

5. After the scaling value has been set, press the ENTER key.
The currently selected units of torque will be displayed on display D.

11-2
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11.2 Displaying Torque (WT1030M only)

Setting the Unit of Torque

6. Set the units of torque.

Pressthe A or \V key until the desired
units of torque is displayed. The units of
torque displayed on display D changes as
follows each time the A or V key is
pressed.

wrar £-{0gym, £-20--

TRl L"rt'Du-’i- L"EI

wnr b=

Each symbol indicates certain units of
torque as follows.

Symbol Unit
ume £ N-m
wr B2 kgf-m
wr -3 kgf-cm
wno E-Y mN-m
wurmr £-5 KN-m
ur E-F ftib
wns k-1 ozin
ur k-8 Ibin

) ]

[N ]

. After the units of torque has been set, press

the ENTER key.

. To exit from setting mode in the middle of

making settings, press the SHIFT key or
SET UP key.

YOKOGAWA 4
e — —n — —— e
D o m V Apk
- '- - k A THD
vy L v w n
TAMMONICS + INTEG = = MATH % Hz rpm
ELEMENT 2 FUNCTION A
1 2 3 X[ ] [=T=—]
FREQUENCY SAMPLE
o o = REMOTE
[Fier Jsource]  [(hoo | Tric [ rate | LOCAL
SreAk HOLD  INTERFACE
_, HARMONICS o o - VOTOR
[avacvze [ser op | [scaune ] ave | o, ] | [serve |
DATA  TYPE fc
INTEGRATOR.
sTART |[ stoP < >
SON-+- MATH __MISC
RESET || MODE I N H o~ H SR ,‘ I ]
STIVER SKEY LOCK

g 5,3,5,'7 and g can be selected when /U1 option is used.

Unit of torque will not light up when torque is displayed.
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11.3 Displaying the Rotating Speed (WT1030M Only)

Function Setting

Selecting Analog Input or Pulse Input T oo

To display rotating speed, a DC voltage proportional to motor's rotating speed must be input to the
revolution sensor analog input terminals (pin 26: SPEED.A.H, pin 8: SPEED.A.L) of the external
input/output connector of the instrument, or the number of pulses proportional to motor's rotating
speed must be input to the revolution sensor analog input terminals (pin 25: SPEED.P.H, pin 7:
SPEED.P.L) of the external input/output connector. Therotating speed isexpressed in units of rpm.
For a description of pin assignment of the connector, refer to Section, "13.1 External Input/Output
Connector Pin Assignment" (page 13-1).

Computation equation
* When an analog signal (DC voltage) is output from the revolution sensor:

Input voltage from revolution sensor (V) (rpm)
10 (V)
Scaling value : Rotating speed (rpm) indicated by the revolution meter when 10 V
isinput to the revolution sensor analog input terminals.
Input voltage from revolution sensor  : DC voltage (proportional to the rotating speed) input from the
revolution sensor to the revolution sensor analog input terminals.

Rotating speed = Scaling value x

* When pulses are output from the revolution sensor:

Revolution sensor frequency (rpm)

Rotating speed = 60 x
Number of pulses

Revolution sensor frequency : Pulse frequency input from the revolution meter to the revolution
sensor pulse input terminals

Number of pulses : The number of pulses input from the revolution meter to the revolution sensor
pulseinput terminal swhen the motor rotates once (For adescription of how to set
the number of pulses, refer to step 6 on the next page)

1. Press the FUNCTION key below display
D to select rpm.
For adescription, refer to Section 4.3, "Se-
lecting What to Display on Digital Dis- ; % Hz_rpm e
plays” (pages 4-10). SE—

FREQUENCY SAMPLE

YOKOGAWA 4

= REMOTE

“ FILTER J[SOURCE | | Hoo | TRIG H RATE | LoCAL
X

2. Pressthe SET UP key. |z = e e v =2

INTEGRATOR

The symbol displayed on display B | Gerse| [ < [ ]

changes in the following order each time | ™" =

the A key is pressed. =) [
borquE 0 -pA 0 PgLED and

bathO"'J' AuE Lightsup —————

Pressing the \/ key causes the symbol to
change in the opposite order.

3. When " p =" is displayed on display B,
press the ENTER key.

4. Pressthe A or \V key to select the desired input type.
The input type changesin the order of "5 4 5! 5 5" (analog input) O "2,

input) and back to "5 ~ 5 4 5"

L5 E" (pulse

5. After theinput type has been selected, press the ENTER key.

11-4
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11.3 Displaying the Rotating Speed (WT1030M Only)

Setting the Scaling Value/Number of Pulses

If an analog signal is used for the input rotating speed, make sure that the rotating speed (scaling
value) obtained when 10V is applied is input to the revolution sensor analog input terminals. The
unit isrpm.

If apulse signal is used for the input rotating speed, make sure that the number of pulses obtained
when the motor rotates once isinput to the instrument.

6. Display D displays the scaling value or

. .. YOKOGAWA 4
number of pulses, withthedigitontheex- T— ———————— ok
treme left blinking. You can change the ’_”"’""" ""'l K A THD
valueat the blinking digit. Pressingthe A === =—=nw

ToTAL
TRRoNCS + INTEG — = vATH % Hz rpm e

key changesthevalueintheorder 1, 2, 3... evevent  FUNCTION A
. 12 3 xC/™

9, 0 and back to 1. Pressing the \/ key

changesthe valuein the oppositedirection. e e R e I e |

The blinking position can be shifted to the c H | e (e
left or right by pressing the < or > key B e

FREQUENCY SAMPLE

INTEGRATOR

respectively. To shift the decimal point, (s | 5o ] < |
the o key. =
pressthe = k& ETen)| 1 =]

STIVER SKEY LOCK

The scaling value or number of pulses can
be set within the following range.

Lightsup —

Scaling value

Settingrange : ROM version before 2.01
ROM version 2.01 or later

Default : 10000. (rpm)

0.0001 to 10000. (rpm)
0.0001 to 70000. (rpm)

Number of pulses

Settingrange : ROM version before 2.08
ROM version 2.08 or later

Default : 60

Integer from 1 to 1000
Integer from 1 to 9999

After the scaling value or number of pulses has been set, press the ENTER key.

IM 253620-01E
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11.4 Displaying the Synchronous Speed

(WT1030M Only)

Set motor's input voltage or current as the input to be used for frequency measurement. The

synchronous speed is calculated using the measured frequency and motor's number of poles.

Computation equation

Synchronous speed =

120 x Measured frequency (Hz)

(rpm)

Motor's number of poles

Measured frequency : Motor'sinput voltage or current frequency to be measured by the frequency
measurement function of the instrument

Function Setting
1. Pressthe FUNCTION key below display C
to select SYNC rpm.
For a detailed description, refer to Section
4.3, "Selecting What to Display on Digital
Displays' (pages 4-10).

Setting the Number of Poles

2. Pressthe SET UP key.
The symbol displayed on display B
changes in the following order each time
the A key ispressed.
For9uE U0 ~p3 0 PgLELD and
backto:r -9, E
Pressing the \/ key causes the symbol to
change in the opposite order

3. When"p 51 £" isdisplayed on display B,

press the ENTER key.

4. The currently set number of poles will
blink on display C.
Pressthe A or \/ key to select the de-
sired number of poles. Pressing the A
key changes the value in the order 2, 4, 6
...96, 98 and back to 2. Pressing the \/
key changes the value in the opposite di-
rection.

Setting range : Even values from 2 to 98
Default 2

After the number of poles has been set,
press the ENTER key.

e — —month — ——date
C— m Vv var

-’ k A PF
== |M W deg
VA Vpk

MECH
Srorque DS S EEGH,

S FUNCTION A

=21

ELEMENT
12 3lx—/3

GE === &===== CURRENT RANGE ===

600 1000 p51 2 5 10 20 EXT

==V (EXT SENSOR) ==
: :
=] | ol

DE MEASURING MODE
a o o o

= | =

EXT RANGE
Al A2 A30VER

LEMENT 1 2 3 [Evement]
ALL ALL
Lights up
YOKOGAWA 4
B = F =_’m 'T =_,'=’ m Vv Apk
— - - - - -— e k A THD
[ [ 7 G YRRV
TarmioNics + INTEG — = MATH % Hz rpm
ELEMENT S~ FUNCTION A
1 2 3 X[ ] (—=—=I==1
_ FREQUENCY :. SAMPLE revore
[Firer Jsource]  [(howo [ 7ric [ rate ]| [Locad ]
SPeAK OLD  INTERFACE

HARMONICS

= = = MOTOR
[vacvze ser up ] [scaune] ave [ HE. SET UP
DATA . TYPE fc

INTEGRATOR

START | sToP

SUN,+,-

RESET || MODE

S TIMER

< > a

MATH  MISC

L]

SHIFT.

| v H A~ H ENTER

SKEY LOCK
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11.5 Displaying the Slip (WT1030M Only)

Function Setting

The slip is calculated using the rotating speed and synchronous speed.

Computation equation

Slip =

Synchronous speed (rpm) — Rotating speed (rpm)

Synchronous speed (rpm)

1. Pressthe FUNCTION key below display B
toselect SLIP.
For adescription, refer to Section 4.3, "Se-
lecting What to Display on Digital Dis-
plays” (page 4-9).

x 100

(%)

OO oo oo

> <

L, _ll_ll_l.MW

=S SLIP = MOTOR =TOTAL 1) % -—

EMENT

1 2 3 x[(—7J

FUNCTION

-

APER
RROR

AMPLE === VOLTAGE RA

1530 60 100 150 30

[ <[> ]

MEASURING M
o

-
[ MEAN

V1 V2 V3 over
1 2 3

— Lightsup —

IM 253620-01E
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11.6 Displaying the Mechanical Power
(WT1030M Only)

The mechanical power is calculated using the torque and rotating speed.

Computation equation
e When N-m ((w i E- ) is used as units of torque:

2 X Tt rotating speed
60
L

* When kgfm (wm» = = c ) is used as units of torque:

Mechanical power = TORQUE x (W)

2 X TUX rotating speed
60
)

« When kgf-cm (wim © < 3 ) is used as units of torque:

Mechanical power = TORQUE x X 9.80665 (W)

2 x Tix rotating speed 9.80665

Mechanical power = TORQUE x 60 X ~700 (W)
e When mN-m ((w £-H ) is used as units of torque:
. _ 2 x Tix rotating speed 1
Mechanical power = TORQUE x 60 X 1000 (W)
e When kKN-m ( w s E-5 ) is used as units of torque:

2 x Tix rotating speed
60
)

e Whenftlb (wim,» &~ & ) is used as units of torque:

Mechanical power = TORQUE x x 1000 (W)

2 X TtX rotating speed
60

« When ozin ((w i £E-n ) is used as units of torque:

Mechanical power = TORQUE x x 1.35582 (W)

2 X Tt rotating speed
60
)

« When lbin (wrm © - H ) is used as units of torque:

Mechanical power = TORQUE x x 0.00706155 (W)

2 X Tt rotating speed
60

Mechanical power = TORQUE x x 0.112985 (W)

ur £ - gl ,"_n,'-c' and 8 can be selected when /U1 option is used.

Function Setting

1. Pressthe FUNCTION key below display C
to select MECH POWER.

C ——year = ——month—s ——date ——

For adescription, refer to Section 4.3, "Se- T 5Tt rk” Z V:F'

lecting What to Display on Digital Dis- 0 v s

plays' (page 4-10). Srorae = ‘:-“.!é&“a VA Vpk
ELEMENT 7 FUNCTION A

1 2 3 X[ ] (===

GE EEE=== E==——= (URRENT RANCE ===

600 1000 05125 10 20 EXT
==V (EXT SENSOR) =
j :
Er I 3 B
DE MEASURING MODE

=1 [l ]

EXT RANGE
AL A2 A30VER

LEMENT 112 3 [ELEmenT]
ALL ALL
— Lightsup —
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11.7 Displaying the Motor Efficiency and Total
Efficiency (WT1030M Only)

Function Setting

The motor efficiency (motor's input/output efficiency) and total efficiency (converter's input
efficiency and motor's output efficiency) are calculated using the motor output (mechanical power)
and active power. For a description of converter efficiency (converter's input/output efficiency),
refer to Section 7.1, "Measuring Efficiency”.

Computation equation

Motor efficiency

e Wiring system: 1¢2W (Refer to Fig. 1 on page 11-10).

Mechanicel power
w3
« Wiring system: 1¢3W, 3@3W (Refer to Fig. 2 on page 11-10.
To display total efficiency, connect the instrument
as shown in Fig. 5 on page 11-11).
Mechanicel power
W

Motor efficiency = x 100 (%)

Motor efficiency = x 100 (%)

e Wiring system: 3¢4W, 3V3A (Refer to Fig. 4 on page 11-10).
Mechanicel power
W

Motor efficiency = x 100 (%)

Total efficiency
e Wiring system: 1¢2W (Refer to Fig. 1 on page 11-10).
Motor output
w1
e Wiring system: 1@3W, 3@3W (Refer to Fig. 2 on page 11-10.

To display total efficiency, connect the instrument
as shown in Fig. 5 on page 11-11).

Motor output
w2

Total efficiency = x 100 (%)

Total efficiency = x 100 (%)
e Wiring system: 3¢4W, 3V3A (Refer to Fig. 3 on page 11-10).
Motor output

Total efficiency = SW

x 100 (%)

1. Pressthe FUNCTION key below display B

toselect MOTOR n (motor efficiency) or ‘: : : j '-—, '-—, ’I: Z
TOTAL n (total efficiency). A L W
For adescription, refer to Section 4.3, "Se- =sUP = MOTOR =ToTAL [ 06 |-—
lecting What to Display on Digital Dis- ELEMENT T__T FUNCTION
1233

plays' (page 4-9).

—ISAMPLE ===== VOLTAGE RA

SERRor  1530[60 100 150 30

-

o 1&2W
e | [T
=383W MEASURING M
S3aw

[ L]
S3v3A

1 V2 V3 over

[wirinG | 1 2 3
Lights up

IM 253620-01E
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11.7 Displaying the Motor Efficiency and Total Efficiency (WT1030M Only)

Selecting the Wiring System
When connecting both converter's input and output by 2-wire method:
2. Pressthe WIRING key to select 102W.

3. Connect the converter's input to element 1 and output to element 3.
Fig. 1

Primary side Secondary side

Wi Converter W3 Motor

When connecting converter's input by 2-wire method and the output by 3-wire method
2. Pressthe WIRING key to select 13W or 3d3W.

3. Connect the converter'sinput to element 2, and the output to elements 1 and 3 by 13W or

3d3W method.
Fig. 2
Primary side Secondary side
w2 Converter W Motor

W =W1+ W3

When measuring converter's input by the 3®4W or 3V3A method
2. Pressthe WIRING key to select 3d4W or 3V3A.

3. Connect the converter's input by the 3d4W or 3V 3A wiring method.
Inthiscase, total efficiency can be measured, but converter efficiency and motor efficiency
cannot be measured.
Fig. 3

Primary side Secondary side
>W

When using the 304W
wiring system:
SW=W1+W2+W3
When using the 3V3A
wiring system:
SW=W1+W3

Converter Motor

When measuring converter's output by the 3®4W or 3V3A wiring method
2. Pressthe WIRING key to select 34W or 3V3A.

3. Connect the converter's output by the 3d4W or 3V3A wiring method.
Inthiscase, motor efficiency can be measured, but converter efficiency and total efficiency
cannot be measured.
Fig. 4

Primary side Secondary side
Converter 2W Motor
When using the 3®4W
wiring system:
SW=WI1+W2+W3
When using the 3V3A
wiring system:
SW=W1+W3

11 - 10 IM 253620-01E



11.7 Displaying the Motor Efficiency and Total Efficiency (WT1030M Only)

When connecting converter's input by 3-wire method and the output by 2-wire method
2. Pressthe WIRING key to select 13W or 3d3W.

3. Connect the converter's input to elements 1 and 3 by 1®3W or 3d3W method, and the

output to element 2. In this case, total efficiency is displayed instead of motor efficiency,
and motor efficiency is displayed instead of total efficiency.

Fig.5
Primary side
W
SW=W1+ W3

Converter

Secondary side
W2

Motor

IM 253620-01E
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12.1 Loading a Roll Chart (Optional)

1. Press the left upper corner of the printer

Note

cover to open the cover.

. Lift the paper feed guide lever in the direc-

tion shown by the arrow to release the pa-
per lock.

. Insert the paper underneath the paper feed

guide. Make surethat the paper is not skewed.
Press the FEED key to feed the paper.
(Make sure that the paper is fed in the di-
rection asillustrated. If the paper isfedin
the opposite direction, printing cannot be
performed.)

Hold down the FEED key until approxi-
mately 10 cm of the paper comes out of the
top of the guide.

Push the middle of the guidein the direction
shown by the arrow to secure the paper.

Place the paper inside the printer and pass
the end of the paper through the slot in the
printer cover.

Close the printer cover.

To cut the paper, just pull it upwards. If the
printer cover is opened immediately after
the paper is cut, press the FEED key to feed
the paper until the end of the paper comes
out through the dot in the printer cover.

/=

/=Y

U

Never press the FEED key if the PAPER ERROR LED is lit, except when loading a roll chart into the printer,
otherwise a breakdown may result.

IM 253620-01E
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12.2 Setting Printer Output Functions (Optional)

The setting method of the printer output functions differs from that of the communications output
functions. For the setting method of the communications output functions, refer to Section 15,
"Using the Communications Functions'. For print examples, refer to Appendix 3, "Print

Examples’.
W‘—L—r'ﬂ@@@M DIGITAL POWER M
Selecting the Output Function Setting Menu A e —"
1. Pressthe SET UP key (SHIFT + AUTO.) ‘ ,’-’ oM ,'- o
"Pr, k" will be displayed on display T
A' Pre$the /\ Or \/ kw untll "' ": E ':‘" ELEMENT FUNCTION
is displayed on display B. 123 e VAW
DPRINTER
=
2. Pressthe ENTER key. = || =
Crvr ] L0000
L)
Selecting Output Function
3. Pressthe A or \/ key to select the de-
sired output function. YOKOGAWA
nor : Used to select output items for D'_ T_; '=_'f '=_= m oV Apk
Ol O )
normal measurement. - [ PR
HHA~ : Used to select output items for "o —— 7 _ % He rpm
harmonic analysis (optional). Hewen v FUNcTIoN ~
1 2 3 X[ ] [=1==]
4. Pressthe ENTER key. uim::Tj::ch D HS/::.PGLE =] (o)

SIPEAK HOLD  INTERFACE
HARMONICS

o o o o MOTOR
[avacvze ['ser up ] [scauns [ ave | HYe ] [serwe ]
DATA TYPE

fc
INTEGRATOR
o

o

START | STOP

SUN,+,-

RESET | MODE

S TIMER

< > l

MATH MISC

Selecting Output Format
5. Pressthe A or \/ key to select the de-
sired output format.
Five output formats are available.

2 E= |

SKEY LOCK SHIET

4F 1 £ - ! Default output items are selected. (Refer to this page and next pages.)
4F 1 £ -2 Default output items are selected. (Refer to next pages.)

ALl : All the output items which can be set with the instrument are selected.
SEL : Desired output items can be selected manually.

r! ER~ :Nooutputitems are selected.

6. Pressthe ENTER key.

Output Items when "~ o " is Selected as the Output Functionand "J£! L - !"is
Selected on Display C:
» The numbersin the table below indicate the element No.

Common to all the models, irrespective of whether the integration function is incorporated or not

Vi V22 V3 V4 ()t Voltage

Al A2? A3 A4 (2)1 Current

w1 w22 w3 W4 (2)? Active power

Hz Measured frequency

*1 : If the 1d2W (single-phase, two-wire) wiring method has been selected, no data will be output, and
" will be displayed.
*2 : No data will be output for the three-phase, three-wire model (253620).
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12.2 Setting Printer Output Functions (Optional)

Output Items when "~ 5 ~" is Selected as the Output Functionand "4 F! k£ -2"is

Selected on Display C:

Lo

* The numbersin the table below indicate the element No.

Common to all the models which are equipped with the integration function

w1 W22 w3 W4 (2)
Wwhi Wh2'2 wh3 Wh4 (2)
Wh+1 Wh+2'2  Wh+3 Wh+4 ()
Wh-1 Wh-22  Wh-3 Wh-4 ()

Ahl Ah2 Ah3 Ah4 ()
Ah+1 Ah+22 Ah+3 Ah+4 (2)*
Ah-1 Ah-2'2 Ah-3 Ah-4 (£)*
Hz

HM

Active power

Watt-hour

Positive watt-hour
Negative watt-hour
Ampere-hour

Positive ampere-hour
Negative ampere-hour
Measured frequency
Elapsed time of integration

Common to all the models which are not equipped with the integration function

w1 w2z w3 W4 (3)
VAL VA2? VA3 VA4 (5)
PF1 PF2'2 PF3 PF4 (5)'*

DEG1 DEG22? DEG3 DEG4 (2)*

Active power
Apparent power
Power factor
Phase angle

*1 : If the 1d2W (single-phase, two-wire) wiring method has been selected, no data will be output, and

" " will be displayed.

*2 : No data will be output for the three-phase, three-wire model (253620).

Output Items when "4 2 -" is Selected as the Output Functionand "4 F}! k- {"is

Selected on Display C:

* The numbersin the table below indicate the element No.
Common to all the models, irrespective of whether the integration function is incorporated or not

V1 V2t V3
Al A2t A3
w1 w2t W3

VTHD1 VTHD2! VTHD3
ATHD1 ATHD2! ATHD3
VCON1 VCON2'* VCON3

ACON1 ACON2* ACON3

WCON1 WCON2'* WCON3

Hz

Total rms value of voltage and analysis value
of each harmonic from 1st up to n*%th

Total rmsvalue of current and analysis value of
each harmonic from 1st up to n"?th

Total rms value of active power and analysis
value of each harmonic from 1st up to n"%th of
active power

Harmonic distortion of voltage
Harmonic distortion of current

Content of each harmonic (from 2nd up to n*2th)
of voltage

Content of each harmonic (from 2nd up to n*2th)
of current

Content of each harmonic (from 2nd up to n*2th)
of active power

PLL source frequency

*1: No datawill be output for the three-phase, three-wire model (253620).

*2: "n" isthe upper limit of the harmonic order.

Output Items when "4 & -" is Selected as the Output Function and "4~ ! £ - 2" is

Selected on Display C:

L

* The numbersin the table below indicate the element No.

Common to all the models, irrespective of whether the integration function is incorporated or

not

DEG1 DEG2* DEG3
VDEG1 VDEG2! VDEG3

ADEG1 ADEG2' ADEG3

Hz

Phase angle between fundamentals

Phase angle of voltage of each harmonic from 2nd
to n"?th in relation to voltage of the 1st harmonic

Phase angle of voltage of each harmonic from 2nd
ton"?th in relation to current of the 1st harmonic

PLL source frequency

*1: No datawill be output for the three-phase, three-wire model (253620).

*2: "n" isthe upper limit of the harmonic order.

IM 253620-01E
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12.2 Setting Printer Output Functions (Optional)

Output Items when "5 £ 1" is Selected on Display C:
If"5 E ! "isselected, the output item setting mode is activated. An output item will be displayed
on display C, and display D can be used to determined whether the item is to be output or not.

Display B Display C Display D
PR [ P
e il { i

Setting Output Items and Elements
1. Pressthe A or \/ key to select the desired output item.

Output Items which can be Selected: When " 5 =" is Selected as the Output Function
H(V) R(A) P(W)
HA(VA) H A ~(var) P £(PF)
~ 8(Frg) P R(Wh) P L P(WhP)
P R A(WhM)™ A R(AR)™ Ak P(AhP)™
Ak A(AhM)™ d £ L(deg) H P(V peak)
2 B(A pesk) ~ & H(Efficiency, computation efc.) £ (Elapsed time of integration)*
= o ~(Torque)2 - 2 A(rpm)2 S ~ P A(Synchronous speed)
5L, P(Slip)? m £ [ H(Mechanical power)? 5 g £ F(Motor efficiency)

ko F F(Tota efficiency)™

*1: Available when the instrument is equipped with the computation function
*2: Available with the WT1030M only

Output Items which can be Selected: When "+ & -" is Selected as the Output Function
H(V) R(A) (W)

o £ [(deg) i - H(Graph of voltage) I, - H(Graph of current)

[, - P(Graph of power) [ - H d(Graphof voltage phase angle) - R o(Graph of current phase angle)
I I - H(Graph of voltage content) {7 - R(Graphof current content)

I I - P(Graph of power content) a ~(Torque)*

- 2 a(rpm)y 5~ P A(Synchronous speed)” 51, P(Slip)

m £ L H(Mechanical power)’ ~ o £ F(Motor efficiency)
£ F(Total efficiency)

[ngn ]

[t}

*: Available with the WT1030M only

To select the desired element, pressthe < or > key.

Elements Which can be Selected

1 : Element1

2 : Element 2 (Not available with the three-phase, three-wire model (253620))

3 : Element 3

4 : Element ~ (Not possible to select Vpeak and Apeak. V, A, W, VA, var and PF of
fundamental only can be selected if "H & - has been selected as the
output function.)

Itisnot possibleto select any element for efficiency/computation, elapsed time of inte-

gration and motor evaluation function (available with the WT1030M only).

Note
« If many output items are selected, it may take some time before the printer begins to print. In this
case, reduce the number of output items or hold measurement.
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12.2 Setting Printer Output Functions (Optional)

2. Pressthe ENTER key.
"ga"or"gFF ondisplay D will begin to blink.

3. Pressthe A or \V keytoselect"gn"or"gF "

4. Pressthe ENTER key.
The digit on the extreme left on display C will begin to blink automatically, so set the
desired output item (or element).

5. Repeat steps 1 to 4 until all the desired output items have been selected.

6. Toexitinthemiddleof selection of output items, pressthe AUTO (SET UP) or SHIFT key.

Note
« The following frequency data will be output.
During normal measurement : Frequency of the selected source
During harmonic analysis : Frequency of PLL source

N

(reuondo) Je1utid ui-ying ayi Buisn Bunuud

IM 253620-01E 12 -5



12.3 Printing

a Set-up Information List

Set-up Information which can be Printed
Set-up information which can be printed are given below.

1) Model name
2) Installed options
3) Voltage range and measuring mode selected for each element
4) Current range and measuring mode selected for each element
5) External sensor set-up information
6) Elementsto be displayed
7) Wiring system
8) Linefilter ON/OFF
9) Peak hold ON/OFF
10) Scaling ON/OFF and set-up information
11) Averaging ON/OFF, averaging type and attenuation constant
12) Hold ON/OFF
13) Samplerate
14) MATH function set-up information
15) Frequency filter ON/OFF, source for measurement of frequency, cut-off frequency
16) Integration mode and timer preset time
17) Rated integration time for D/A outputs
18) Auto print ON/OFF and print interval
19) Harmonic analysis display mode ON/OFF, PLL source, upper limit of the harmonic order,
computation method, anti-aliasing filter ON/OFF
20) Torqueand units of torque, input type and scaling value or number of pulsesfor rotating speed,
number of poles for cycle speed
21) Command groups
Set-up information items 2) and 16) to 20) can be printed only when the corresponding
options are present. The output format is the same as that used by the OS communications
command, except that in the case of communications "END" is printed on the last line.
Print Set-up WTE‘@iw:m:wjt
1. Pressthe SET UP key (SHIFT + AUTO.) l ’U oAkl
Pressthe A or \/ key until "2 1" is [P —
displayed on display B. sl
2. Pressthe ENTER key to start printing. el S
When printing is complete. [ ] [
Measurement will be resumed. =]

M W h
% Hz rpm

v~ FUNCTION A

FREQUENCY SAMPLE

= REMOTE

[Fter [sovrce] (oo [ e | e )

INTERFACE

HARMONICS MOTOR

)

[z [serom ] [omme]_Ave | fem )
AT TR 1o

INTEGRATOR

START |[ STOP

SON+.

RESET || MODE ENTER

STIMER

SKEY LOCK

12 -6
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12.4 Printing Measured Values in Manual or Auto
Print Mode (Optional)

Keys used for Printing

W IS DIGTAL POWER METER YOKOGAWA 4
A__——w—— —— "B V[ = e e T D e e e
FOHOAG, ) BEBE868E. . BEEEBRE. . JBEBEEBEE: v
I A Ay A o Y PR Y WAL LA LL LY ,

=NES comoer = NTEG SSUP SMOTOR =TOTAL 1) % oo S =M VA Vpk|| FRoucs + wres — = vt % Hz rpm
cLement FunCTION ELevEnT FuncTion eLewent ~ FuncTion A cLewenT ~ FuncTion A
123X VAWED|1 23 = 123xC ) 123xC 3

ERNTER SSAUPLE mmm— VOLTAGE RANGE S s CURRENT RANGE M FREQCY L s revore
153060 100 150 300 60 1000 05125 10 20 EXT [Fier Jsomee]  [(how ] mic [ rare | [ocar)
) v et strson = Srwen  NTERPRCE

= o HARMONICS .. iy
||| [T ][] (<> [+~] TS v R e e i [
MEASURING MODE MEASURING MODE DATA TPE fe
o MEAERNEND o MR M frmr NTEGRATOR
=] wus | wean | oc s | wean | oc
Lo [ [ = ] L= Do = | || [
TG Eue VT e
POWER V1 V2 V3 over Al A2 A30VER
123 Lz | I |
o af ALL ALL STMER SKEY LOCK

These keys are used.

Printing Measured Values in Manual Print Mode
Procedure
1. Pressthe PRINT key.
The printer will begin to print out measured values.
The PRINT key isaso valid in auto print mode.

Note
< If many output items are selected, it may take a few seconds before the printer begins to print. In this case,
reduce the number of output items or hold measurement.

1

N
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12.4 Printing Measured Values in Manual or Auto Print Mode (Optional)

Printing Measured Values in Auto Print Mode
In auto print mode, measured values are printed out automatically at the specified print intervals. In
addition, setting the auto print start/stop time enables printing of measured values at the desired
time.
If the instrument is equipped with the integration function, measured values are printed in
synchronization with integration time.
Print timing charts for the AUTO key and for a preset start/stop time are given below.

Print timing when print start time passes before depression of the AUTO key

AUTOkey (ON) AUTOkey (OFF) or stop time (integration stop)
) AUTO indicator LED »| AUTO indicator LED
Start time lights up. goes out.
(Integratlcl)n starts.) Print interval Print interval Print interval
! - - - >
Time y Y -
Print Print Print Print Printing
stops

() indicates synchronization with the integration function.
Print timing when print start time passes after depression of the AUTO key

AUTOkey (ON) Start time Stop time (integration stop) orAUTO key (OFF)

AUTO indicator | AUTO indicator »| AUTO indicator LED
LED lights up. LED lights up. goes out.
\ Print interval Print interval Print interval
\ - > >l >
Time ¥ y -
Print Print Print Print Printing
stops

() indicates synchronization with the integration function.

Note

< If the preset stop time has already passed when the AUTO key is turned ON, error code "F ~ ~ { " will be

displayed.

1. Pressthe SET UP key (SHIFT + AUTO.)
"B, A" will be displayed on display A. Pressthe A or \/ key until "54~" is
displayed on display B.

2. Pressthe ENTER key.

Setting the Auto Print Start/Stop Time
3. Pressthe A or \/ key until ", £ ~" isdisplayed on display C.

4. Pressthe ENTER key.

5. "5 A~ " will bedisplayed on display B, and the currently selected print output start date
is displayed on display C, with the digit on the extreme left blinking. Y ou can change the
value at the blinking digit. Pressingthe A key changesthevalueintheorder 1,2, 3... 9,
0 and back to 1. Pressing the \v key changes the value in the opposite direction. The
blinking position can be shifted to the left or right by pressing the < or > key respec-
tively.

After the desired start date has been set, pressthe ENTER key.

Display A Display B Display C Display D
oo - L [ T I I ‘ il o I I o A | AN NN
o g S RN~ [ N = [y Ny Ny Ny
Y M D H M S
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12.4 Printing Measured Values in Manual or Auto Print Mode (Optional)

6. Thecurrently selected print output start time will be displayed on display D, with the digit
on the extreme left blinking. Set the start time in the same way as step 5.
After the desired start time has been set, pressthe ENTER key.

7. "5 £ 5 P will be displayed on display B, and the currently selected print output stop date
is displayed on display C, with the digit on the extreme left blinking. Set the stop date in
the same way as step 5.

After the desired stop date has been set, press the ENTER key.

8. Thecurrently selected print output stop time will be displayed on display D, with the digit
on the extreme left blinking. Set the stop time in the same way as step 5.
After the desired start time has been set, pressthe ENTER key.

Setting the Print Interval
In auto print mode, measured values are printed out automatically at intervals. Set the print
interval asfollows.
9. ", -k H!"isdisplayed on display C, and the currently selected print interval is displayed
on display D, with the digit on the extreme left blinking.

Display A Display B Display C Display D

-
-
-

—

~.

)

-
o
nou
o

-
I
-
-
o3

i~ "~

I

-
™™
[ e

|

-
R

l“
I~ —

K

|-.‘

-
-t
-

-
-t

H M

(2]

Set the print interval in the same way as step 5.
Allowable minimum interval : 10 s(Error code" £ ~ ~ { 2" will bedisplayedif a
value below 10 S|sset.)
Allowable maximum interval : 99 h59min59 s
After the print interval has been set, press the ENTER key.

Setting the Print Interval in Synchronization with Integration Time
After steps 1 and 2 on the previous page, carry out the following steps
3. Pressthe A or \/ key until ", -k E 5" isdisplayed on display C.

4. Pressthe ENTER key.

5. ", aEH L will be displayed on display C, and the currently selected print interval is
displayed on display D, with the digit on the extreme left blinking.
Display A Display B Display C Display D

—
o

( o

I —
-—
~‘

1)
l

-.~
-

|, i -
[

]

P
|
™™

|-"

) ]
L '_

-

l‘
et

H ﬂ ’

Y ou can change the value at the blinking digit. Pressing the A key changes thevaluein
theorder 1,2, 3...9,0andback to 1. Pressingthe \/ key changesthevalueinthe opposite
direction.
Allowable minimum interval : 10 s(Error code" £ ~ ~ { 2" will bedisplayedif a
value below 10 sisset.)
Allowable maximum interval : 99 h59min59 s

(7]

After the print interval has been set, press the ENTER key.
Follow the procedure given on the next page to execute auto print.

IM 253620-01E
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12.4 Printing Measured Values in Manual or Auto Print Mode (Optional)

Executing Auto Print
After the print interval, auto print start/stop date and time (and print interval for synchronization

with the integration function, if necessary) have been set, auto printing can be executed as follows.

1. Pressthe AUTO key.
The AUTO indicator LED will light up, indicating that the auto print function is ready.

Auto printing will be executed according to the settings made. Pressingthe AUTO key will

cause the LED to go out.

Note

If the mode is switched from normal measurement mode to harmonic analysis mode while printing is in progress,

the printer will stop and auto print mode is also canceled.

Stopping Print Out
To stop printing while printing is in progress, press the ABORT key (SHIFT + FEED).
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13.1 External Input/Output Connector Pin Assignment

The external input/output connector is used for remote control of theinstrument aswell as output of
analog signals from the D/A converter (optional), output of waveforms (optional), input of motor
evaluation signals (available with the WT1030M only) and input of the external sample clock for
the harmonic analysis function (optional).

Pin Assignment
The table below shows the pin assignment of the external input/output connector.

Pin No. Signal Name Pin No. Signal Name
1 -‘]@E‘- 19 1 GND 19 GND
=\ 2 EXT HOLD 20 EXT TRIG
il 3 EXT PRINT 21 EXT SAMPLE CLOCK (harmonic andlysis)
i | 4 WAVE V1 22 WAVE Al
. 5 WAVE V2 (available with 253630 23 WAVE A2 (available with 253630
. and 253640 only) and 253640 only)
1§ 6 WAVE V3 24 WAVE A3
i B 7 SPEED. PULSE. L 25 SPEED. PULSE. H
. 8 SPEED. ANALOG. L 26 SPEED. ANALOG. H
| \% | 9 TORQUE. ANALOG. L 27 TORQUE. ANALOG. H
18 36 10 DIA GND 28 D/A GND
= 11 D/A GND 29 D/A GND
<D 12 DIA CH1 (output) 30 DIA CH2 (output)
13 D/A CH3 (output) 31 D/A CH4 (output)
14 D/A CH5 (output) 32 D/A CH6 (output)
15 DIA CH7 (output) 33 D/A CH8 (output)
16 D/A CH9 (output) 34 D/A CH10 (output)
17 D/A CH11 (output) 35 D/A CH12 (output)
18 D/A CH13 (output) 36 D/A CH14 (output)

Note
« For the location of the connector, refer to Section 1.4 "Part Descriptions and Functions" (page 1-6.)
* The GND pins (pins 1 and 19) and D/A GND pins (pins 10, 11, 28 and 29) are connected internally to the case.
« For remote control, refer to Section 13.2, "Remote Control" (page 13-2.)
« For harmonic analysis, refer to Section 9.1, "Operating the Harmonic Analysis Function (Optional)" (page 9-5.)
« For waveform output, refer to Section 10.1, "Using the Waveform Output Functions (Optional)" (page 10-1.)
« For motor evaluation, refer to Chapter 11, "Using the Motor Evaluation Functions (WT1030M Only)" (page 11-

1).

« For D/A outputs, refer to Section 13.3 "D/A Output (Optional)" (page 13-3.)

A e The connectors used in this function have protective covers. When the covers
are removed or when using connectors, the voltage ratings across the measuring
input and the ground become as follows:

Voltage across A, +(V and A side) input terminals and ground 400 Vrms max.
Voltage across V terminal and ground 600 Vrms max.
Put the protective cover on the connector when this function is not used.

A CAUTION | * Nevershort-circuit the D/A output terminals or apply any external voltage to them,

otherwise damage to the instrument may result.

IM 253620-01E 13 -1
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13.2 Remote Control

Holding Display Data Update and Updating Display Data

Holding Display Data Update (same function as HOLD key)

To hold the display data update, apply the EXT HOLD signal according to the timing chart below.
~<~——— Display hold

— |<—5 ms min.
EXT. HOLD
L]

Updating Display Data (same function as TRIG key)
Applying an EXT TRIG signal when the display datais on hold updates the display data.

Update timing

Measurement start Display update
t

— |<— 5ms min,
EXT. TRIG
L]

Printing Measured Values to the Built-in Printer (Optional) t Sample rate + 100 ms
To print measured values to the built-in printer, apply the EXT PRINT signal according to the
timing chart below.

—>| |<—5ms min.

EXT. PRINT
L

Remote Control Circuit
Remote control

+5V
EXT.HOLD 10k Q
EXT.TRIG 100 Q {>_o
I ©
EXT.PRINT LI 0.014F l
GND o} l

TTL level
L:0to 0.8V

H:20to5V

A | CAUTION | « Never apply a voltage exceeding the TTL level to the EXT.HOLD, EXT.TRIG and

EXT.PRINT pins, otherwise damage to the instrument will result.

Note

For the pin assignment, refer to Section 13.1 "External Input/Output Connector Pin Assignment" (page 13-1.)
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13.3 D/A Output (Optional)

Setting D/A Output
M easured/computed data or harmonic analysis data (analog signal) can be output from the D/A
output terminals of the external input/output connector on the rear panel. Up to 14 items (14
channels) can be output.

Selecting the D/A Output Setting Menu

YOKOGAWA 4
1. Pressthe MISC key (SHIFT + o) b
Press the A or \/ key to display ’-" "—" = "- k A THD
n . n H — - wm' w— M W h
'j, H “ou :: on dlqjlay D. Farioncs + INTEG = = MATH % Hz rpm
ELEMENT v FUNCTION
2. Press the ENTER key. The currently se- e S —
lected Output function will be d|$|aym on ‘[E;H.TER [source] [DHOLD [ rie  rate ] |DLZECMAOLTEH
d|Sp|ay B. _ HARMONICS - e MOTOR

[rwacvze [ser op ] [scaome] ave | me, | |[serer]
DATA . TVPE

fo

Default setting : "~ o ~" (output function
for normal measurement)

INTEGRATOR

= <[> -

MATH  MISC

SUN,+-

RESET || MODE

STIMER]

= Lo

SKEY LOCK SHIFT

Selecting Output Function
3. Pressthe A or \/ key to select the desired output function.
~or : Usedto select output items for normal measurement.
H A~ : Used to select output items for harmonic analysis (optional).

4. Pressthe ENTER key.

Selecting Output Format
The output format currently selected is displayed on display C.
5. Pressthe A or \V key to select the desired output format.
The following three output formats are available. For a description of each output item,
refer to the following pages.

dF L k- | Default output items are selected. (Refer to next pages.)
dF L k-2 Default output items are selected. (Refer to next pages.)
SEL : Desired output items can be selected manually.

6. Pressthe ENTER key.
If "5 E 1" is selected, the D/A output channel setting screen is displayed on display C,
and the D/A output item and element setting screen is displayed on display D.

« When"~ g ~" (normal measurement) is selected as the output function:
Display C Display D

|
(

|
{ {

J
-
g

-
l‘
X

L

e When"H H ~" (harmonic analysis) is selected as the output function:
Display C Display D

-
-

o
-—

|~
!
-

-

[ (

-

o If"5

{ " has been selected, carry out the steps given on page 13-6.
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13.3 D/A Output (Optional)

Output Items when "~ 5 ~" is Selected as the Output Function and "4 F

Selected on Display C:
* The numbers indicate the e ement No.

Common to all the models irrespective of whether the integration function is

incorporated or not
Output Channel Output Item

chl V1 Voltage
ch2? V2 Voltage

ch3 V3 Voltage
ch4'? V4 (%) Voltage

ch5 Al Current

ch6'? A2 Current

ch7 A3 Current

ch8™ A4 (%) Current

ch9 w1 Active power
ch10 w2 Active power
chll w3 Active power
ch122 W4 (%) Active power
ch13 Measured value on display C

chl4 Measured value on display D

*1 : No data will be output for the three-phase, three-wire model (253620).

LE- s

L

*2 : If the single-phase, two-wire system is selected, "0V" (no data) will be output for W4 (%), Wh4 (%)

and Ah4 (3).

Output Items when "~ g ~" is Selected as the Output Function and "4 F

Selected on Display C:
* The numbersindicate the element No.

Common to all the models which are equipped with the integration function

Output Channel Output Item

chl w1 Active power

ch2? W2 Active power

ch3 w3 Active power

ch4'2 W4 (%) Active power

ch5 Whi watt-hour

ché'? Wh2 watt-hour

ch7 Wh3 watt-hour

ch8'2 Wh4 (%) watt-hour

ch9 Ahl ampere-hour

ch10™* Ah2 ampere-hour

chll Ah3 ampere-hour

ch122 Ah4 (%) ampere-hour

chl3 Hz Measured frequency
chl4 HM Elapsed time of integration

Common to all the models which are not equipped with the integration function

Output Channel Output Item

chl w1 Active power
ch2? W2 Active power
ch3 W3 Active power
ch4 AV1 Apparent power
ch5™ VA2 Apparent power
ch6 VA3 Apparent power
ch7 PF1 Power factor
chg'! PF2 Power factor
ch9 PF3 Power factor
ch10'? PF4 (%) Power factor
chll DEG1 Phase angle
ch12't DEG2 Phase angle
ch13 DEG3 Phase angle
ch142 DEGA4 (%) Phase angle

*1 : No data will be output for the three-phase, three-wire model (253620).
*2 : If the single-phase, two-wire system is selected, "OV" (no data) will be output.

L k-2 is

L

13-4
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13.3 D/A Output (Optional)

Output Items when "4 7 -" is Selected as the Output Function and "4 F !
Selected on Display C:

The numbers indicate the element No.

L

I

- Mis

Common to all the models, irrespective of whether the integration function is incorporated or

not

Output Channel Output Item

Note

chl
ch2
ch3
cha
ch5
ch6
ch7
ch8
ch9
ch10
chll
chl2
ch13
chi14

Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Hz

1st
2nd
3rd
4th
5th
6th
7th
8th
9th
10th
11th
12th
13th

1st harmonic component data of current of element 1
2nd harmonic component data of current of element 1
3rd harmonic component data of current of element 1
4th harmonic component data of current of element 1
5th harmonic component data of current of element 1
6th harmonic component data of current of element 1
7th harmonic component data of current of element 1
8th harmonic component data of current of element 1
9th harmonic component data of current of element 1
10th harmonic component data of current of element 1
11th harmonic component data of current of element 1
12th harmonic component data of current of element 1
13th harmonic component data of current of element 1
PLL source frequency

If the upper limit of the harmonic order is 12th or below, harmonic component data up to the upper limit of the
harmonic order only will be output. "0V" (no data) will be output for the harmonic component data exceeding the

upper limit of the harmonic order.

Output Items when "4 2 -" is Selected as the Output Function and "4 F |

Selected on Display C:

The numbers indicate the element No.

Common to all the models, irrespective of whether the integration function is incorporated or

not

Output Channel Output Item

Note

chl
ch2
ch3
ch4
ch5*
ché*
ch7*
ch8*
ch9
ch10
chil
chi2
chl3
chil4

Al 1st
Al 3rd
Al 5th
Al T7th
A2 1st
A2 3rd
A2 5th
A2 Tth
A3 1st
A3 3rd
A3 5th
A3 Tth
DEG1
Hz

1st harmonic component data of current of element 1
3rd harmonic component data of current of element 1
5th harmonic component data of current of element 1
7th harmonic component data of current of element 1
1st harmonic component data of current of element 2
3rd harmonic component data of current of element 2
5th harmonic component data of current of element 2
7th harmonic component data of current of element 2
1st harmonic component data of current of element 3
3rd harmonic component data of current of element 3
5th harmonic component data of current of element 3
7th harmonic component data of current of element 3
Phase angle between fundamentals

PLL source frequency

* . No data will be output for the three-phase, three-wire model (253620).

If the upper limit of the harmonic order is 6th or below, harmonic component data up to the upper limit of the
harmonic order only will be output. "0V" (no data) will be output for the harmonic component data exceeding the

upper limit of the harmonic order.
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13.3 D/A Output (Optional)

Selecting the Output Item and Element when "5 £ " is Selected on Display C
Selecting the D/A Output Channel
5. Pressthe A or \/ key to select the desired output channel.

6. Pressthe ENTER key.

Selecting the Output Item and Element
7. Pressthe A or \/ key to select the desired output item.

Output Items which can be Selected: When "~ o ~" is Selected as the Output Function

H(V) A(A) P(W)

HA(VA) H A ~(var) P E(PF)

F - q(Fra P R(Wh)2 P 5 P(WhP)?

Pk a(WhM)™ A h(Ah)? Ak P(ARP)?

Ak A(AhM)™? d £ [(deg) H P(V peak)

o B(A pesk) ~ A £ H(Efficiency, computationetc.) & (Elapsed time of integration)”*
ko ~(Torque) - B A(rpm)2 5 ~ P A (Synchronous speed) "2
L., P(Slip)? ~ £ L H(Mechanical power)? 7~ g £ F(Motor efficiency)*?

5
L o £ F(Total efficiency)™

*1: Available when the instrument is equipped with the computation function
*2: Available with the WT1030M only

Output Items which can be Selected: When "4 5 -" is Selected as the Output Function

H(V) R(A) P(W)
HA(VA)) 4 A ~(var) P F(PF)
~ S(Frequency "?) o E L(Phase angle) H £ H 4 (Digtortion of voltage)
+ H d(Distortion of current) H T o ~(Content of voltage) A I 5 ~(Content of current)
P o ~(Content of power)  H 4 £ [(Phaseangleof voltage)  H o £ [ (Phaseangle of current)
£ o ~(Torque)™ - 2 a(rpm)t 5 ~ P A (Synchronous speed)
5L, P(Slip)t a £ L H(Mechanical power)?* 7 g £ F(Motor efficiency)™*

F(Totd efficiency)™*

[

*1: Available with the WT1030M only
*2: PLL source frequency

8. Pressthe > key. Now, an element can be selected. Pressthe A or \/ key to select the
desired element.

Elements Which can be Selected

1: Element 1

2 : Element 2 (Not available with the three-phase, three-wire model (253620))

3 : Element 3

4 : Element = (Not possible to select Vpeak and Apeak. V, A, W, VA, var and PF of
fundamental only can be selected if "4 & -" has been selected as the output func-
tion.)
It is not possible to select any element for efficiency/computation, elapsed time of
integration and motor evaluation function (WT1030M only).

9. Pressthe ENTER key.
If "~ o ~" has been selected, carry out from step 11 on the following page.
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13.3 D/A Output (Optional)

Setting the Order
10.1f "4 7 ~ " is selected as the output format, select the desired order on display D.
Pressthe A or VvV key to select the order within the following range.
Allowable range: 0 to 50
Itispossibleto select "0" for V, A and W only. If "0" is selected, the total rms value will
be output.
After the desired order has been selected, pressthe ENTER key.

11.The next D/A output channel no. will begin to blink automatically.
12.Repeat steps 5 to 9 to set the desired output items and element for each channel.

Quitting Setting Mode
13.To exit from setting mode, follow the procedure below.
After all 14 channels have been set, "£ - 4" is displayed in the channel setting screen
(display B or C). To quit setting mode, press the ENTER key. To continue making set-
tings, pressthe A or \/ key to select the desired channel no.
To exit from setting mode in the middle of making settings, pressthe o (MISC) or SHIFT

key.

Note

* When "7 5 H" (efficiency/computation) is selected, 0 V is output from the D/A converter unless EFF is
selected as the MATH function.

« Ifthe scaling value has been set for voltage, current and power, a voltage of 5.0 V (full scale) will be output from
the D/A converter when the rated value is input.

« Ifthe scaling values set for each element differ from each other in the case of element %, the number of display
digits will be limited so that X value does not exceed 30000 when the rated value is input to each corresponding
element. A voltage of 5.0 V (full scale) will be output from the D/A converter as the X value obtained when the
rated value is input to each corresponding element.

« The following frequency data will be output from the D/A converter.

During normal measurement : Frequency of the selected source
During harmonic analysis : Frequency of PLL source

Setting Rated Integration Time when Outputting Integrated Values from the D/A
Converter
1. Pressthe MISC key (SHIFT + &).
Pressthe A or \/ keytodisplay ", - I, - +" ondisplay D.

2. Pressthe ENTER key.
The rated integration time currently set will be displayed
ondisplay B. Setthedesiredtimeusingthe A, VvV, <
and > keys.
Minimum timealowed : 1 min
Maximum time allowed : 999 h 59 min

3. When the rated integration time has been set, press the ENTER key.

IM 253620-01E
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13.3 D/A Output (Optional)

Output Items and D/A Output Voltage

Frequency
D/A output 4
ApProx. 7.5V4-------------------------------ooooo

5.0V }------

3.75V |-----

0.5V |-----

Displayed value
15Hz 20Hz 2kH 200kHz play

z H
2Hz 200Hz 20kHz 500kHz
Integrated Value
D/A output

APPrOX. 7.0 |- - - o m oo e
\Y

140% input of the rated value

Rated value input

Time
0 to
10: Rated integration time
Other Items
. D/A output
Displayed Value Output
140% Approx. 7.0V Approx. 7.5V J--------- 1= 0=
100% 5.0V Approx. 7.0V [--"-""""- 1T
0% ov 5.0V |rommmaaee /o
-100% -5.0v Lo
-140% Approx. —7.0V Pt
-140 -100 Displaved value (o
E : 100 140 isplayed value (%)
I AR 5.0V
. __:r __________ Approx. 7.0V
—o b Approx. —7.5V

» The maximum output level is+5.0 V for power factor (PF) and phase angle (deg). However,
the output will be approx. +7.5V if thereisan error.

* If the selected phase angle display method isfor 0° to 360°, the output will be between 0V and
+5V. If the method isfor phase lag 180° to phase lead 180°, the output will be between —5.0
V and +5.0 V. The output will be approx. 7.5V if thereis a phase angle error.

* For efficiency computation, THD (optional) and content (optional), slip (WT21030M only),
+5 V will be output when they are 100%.

* For torque (WT1030M only), +5 V will be output when the torque set as the scaling value is
reached.

* For rotating speed (WT1030M only), +5 V will be output when the rotating speed set as the
input analog scaling value is reached, irrespective of whether the input is pulse or analog
signd.

* For synchronous speed (WT1030M only), +5V will be output when the synchronous speed set
astheinput analog scaling value is reached.

» For mechanical power (WT1030M only), +5 V will be output when the mechanical power
which can be obtained from the torque value set as the torque scaling value and the rotating
speed set asthe rotating speed scaling value is reached.
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14.1 Storing, Recalling and Initializing Set-up

Storing

1. Pressthe MISC key (SHIFT + o.) YOKOGAWA &
Pressthe A or V key until "5E£5-E" 2 =F '== =“°'f m Vv Apk
i - ew e» ew am |k A THD
appears on display D. o g O g
AmioNics + INTEG = = MATH % Hz rpm
. PI'E$ the ENTER kw. ELEMENT N FUNCTION A
. ) ) 1 2 3 X[ ) (==
F L E " will bedisplayed on display B. prpe R —
[Ficer Jlsource]  [howo | TriG "DRATE ] [N;;CF/:LCE]

. Pressthe A or Vv keytoselectthefileno. . #arvoves s o MOTOR
of the built-in memory wherethe set-upin-  elesrer] el e | Rl ]
formation is to be stored. Gl [ <] > [

Filesfrom FILE1to FILE8 areavailablein | *"* T e =
the built-in memory. reser [vooe ] [~ [~ H;%K
The state of the selected file will be dis-

Information

played on display D.
If any set-up information already exists in the selected file, the storage date will be dis-
played. If not,"F ~ £ £* will be displayed.

. Pressthe ENTER key.

The current set-up information will be stored into the file selected in step 3. If any set-up
information already existsin thefile, the information will be replaced by the current infor-
mation. Note that the old information will be deleted.

If the power is turned OFF during storage of the set-up information, not only the file to which the set-up
information is being stored will be damaged, but also other files may be initialized.
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14.1 Storing, Recalling and Initializing Set-up Information

Recall
1. Pressthe MISC key (SHIFT + o). TOrOGAA &
Pressthe A or \V keyuntil"~EZ AL L" b =F 'j'f’ '=' m v Apk
appears on display D. s g N A ; \:\’ T:D
AmioNIcs + INTEG — = MATH % Hz rpm
2. Pressthe ENTER key. bt FUncTion A
"F (L E !"will becisplayed ondisplayB. ——__———— —— ————
3 uim [source ] [DHOLD [ e "E.i:f HJD !;EE;ZS
. Pressthe A or \/ keytoselectthefileno. . mrwones e s o MoTOR
of the built-in memory wheretheset-upin-  eleser] el e [l |
formation is to be recalled. ﬁﬁ% <> [ o
The state of the selected file will be dis- | =" e e— R
played on display D. [eser woce ] 1~ ][;%K
If any set-up information already existsin
the selected file, the storage date will be
displayed. If not, "F ~ £ £" will be dis-
played.
4. Pressthe ENTER key.
The set-up information currently stored in thefile selected in step 3will berecalled. If there
isno set-up information in that file, "&£ - ~ 3 " error code will be displayed on display D.
Note
« Ifthe power is turned OFF during recalling of the set-up information, "£F - ~ 5 " will occur when the power is
turned ON again, possibly causing the instrument to be initialized.
Initialization
1. Pressthe MISC key (SHIFT + o).
Pressthe A or Vv key until "~ £ 5 EL" YOKOGAWA 4
appears on display D. D e ——mn—— ——m ey papk
- '— '— '— '- k A THD
LY S [y G G YR
. Pressthe ENTER key. SHtonics + wiEo — = va % Hz rpm
"~ ESEE" will shift to display C, and L, o g SEET rciona
"~ " beginsto blink on display D. e —— —
If you do not want to initialize the set-up  [Firer [sovree]  [[row | trie ] rate | [ocat ]

information, pressthe ENTER key.

. To initialize the set-up information, press

the A or Vv key until "4 E 5" appears,
then press the ENTER key.

HARMONICS

= = = MOTOR
[Awavvze [[ser up | [scaume [ ave [ HNe.
DA TVPE fo

TA

INTEGRATOR
o

o

START | sTOP

SUN+.-

RESET | MODE

STIMER

< > a

MATH = MISC

L]

SKEY LOCK SHIFT

=T

The set-up information will be initialized.
All set-up information will be set as shown
on page 2-6.

Note
« All measurement data will be lost when initialization is carried out.
« If the power is turned OFF during initialization, "£ ~ - 5 " may occur when the power is turned ON again,

possibly causing the instrument to be initialized.
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14.2 Carrying Out Zero Level Calibration

To carry out measurements that conform to the specifications (Chapter 17) without changing
measuring mode or range after elapse of 30-minute warm-up time following turning ON of the
power, it is hecessary to carry out zero-level calibration.
Zero-level calibration is carried out so that the output level will be zero when the input level is

adjusted to zero using the internal circuit.

1. Pressthe MISC key (SHIFT + o).
Pressthe A or \VV key until "I A!" ap-
pears on display D.

2. Press the ENTER key to carry out zero-
level calibration.

YOKOGAWA 4
D ——hour —— —— —— 1y Ak
' '—’ ' k A THD
LJUL Juw s
TAmioNIcS + INTEG = = MATH % Hz rpm
ELEMENT 2 FUNCTION A
1 2 3 X[ ] [—=—==—]
_ FREQueNY = SAMPLE rewore
[Ficrer Jsource]  [[rowo J Tric [ rate | [ocad ]

HARMONICS

SIPEAK HOLD  INTERFACE

[[Awavvze [ seT ue |

= = = MOTOR
[scaune [ ave LN SET UP
DATA fc

INTEGRATOR
o o

TYPE

< > a

SUN+.-

RESET | MODE

MATH = MISC

T~ T=] [

STIMER

SKEY LOCK SHIFT
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14.3 Key Lock Function

The key lock function is provided to prevent key operations during measurement. Operation of all
panel keys except the POWER and SHIFT keys will be disabled.

Enabling Key Lock Function YOKOGAWA 4
Press the KEY LOCK key (SHIFT + EN- D'_ =_'f =_'T '=_= m vV Apk
P o r o o e o
TI_ER)I. The KEY LOCK indicator LED P O ; \’:V T:D
will light up. Whloncs + TG — = i % Hz rpm

1 2 3 x| ] [=T==]

FREQUENCY SAMPLE

Disabling Key Lock Function
Press the KEY LOCK key (SHIFT + EN- “E}I:H.TER [[source | |DHOLD [ tric | rate | DLROECTLTE

TER) whenthe KEY LOCK indicator LED _ HarwoniCs D - e
islit. The LED will go out. (s v ]

[vacvze [[seT up | [scaune ] ave | HNEL
DATA P fc

INTEGRATOR

START | sToP

SUN,+-

MATH  MISC

I e e |

RESET | MODE

S TIMER
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14.4 Backup Function for Set-up Information

The instrument is equipped with a lithium battery to provide battery backup for the set-up
information in case of power failure. The battery lasts for approximately ten years (page 2-5.)
The following set-up information can be backed up.

Date

Time

Wiring system

Voltage ranges, auto range ON/OFF
Current ranges, auto range ON/OFF
Measurement voltage and current modes for each element

Sample rate

Data hold

Line filter

Input element

Scaling ON/OFF

Scaling constant

Averaging ON/OFF

Averaging type

Attenuation constant

Function and element selected for each display

Cut-off frequency

Peak hold

Freguency filter

Object for frequency measurement

Phase angle display format

MATH settings

Key lock

Communication output mode

Communication output function ON/OFF

Communication output type

Communications command

Delimiter

Presence/absence of header

Output interval during talk-only

GP-IB address (When equipped with a GP-IB interface)
Handshake mode

Data format } (When equipped with a RS-232-C interface)
Baud rate

Harmonic analysis ON/OFF

Object for harmonic analysis 1
PLL source

Harmonic analysis display format

Harmonic analysis phase angle display format } When the harmonic analysis function (optional) is incorporated
Harmonic analysis display order

Upper limit of the harmonic order setting

THD computing method J

Anti-aliasing filter

Print mode

Print interval

Print start/stop time When a built-in printer (optional) is incorporated

Print synchronization

Print output function ON/OFF

Integration mode

Integration timer preset time

Integration start/stop time When the integration function (optional) is incorporated
Integrated value

Elapsed time of integration

Integration polarity setting

D/A output function (normal)

D/A output function (harmonic analysis) When the D/A output function (optional) is incorporated
Rated integration time for D/A outputs

External sensor range } When the external input function (optional) is incorporated
External sensor output value

Torque value

Torque unit

rpm input type (analog or pulse) Available with WT1030M only

number of rpm pulses

rpm scaling value

Polarity

IM 253620-01E
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15.1 Selecting the Output Items

Procedure

Output items can be selected from the controller (computer) or panel. The communications

function is used to output data to a listener-only device such as a printer.

Selecting the Output Item Setting Menu YOKOGAWA 4
1. Pressthe MISC key (SHIFT + o). D '=_= Y
Pressthe A or \ keyuntil " 5 - 5.0 E" Tl N ;\‘;T:D

is dlq)layed on dlsplay D. Fimioncs + INTEG — = MATH % Hz rpm

2. Press the ENTER key. The currently se- r2sE —

FREQUENCY SAMPLE

= REMOTE

lected output function will be displayed on

[Firer Jsource]  [(hoo J tric | rate | LOCAL

SIPEAK HOLD  INTERFACE

d|Sp|ay B. _ HARMONICS .:. MOTOR

e i O oy o e i [

fo

Default setting : "~ g ~" (output function

INTEGRATOR

for normal measurement) mlso)| [ <] > [ =
Selecting Output Function -
3. Pressthe A or v key to select the de- ST [~ 1~ H;:sjk
sired output function.
Ao : Used to select output items for normal measurement (normal measurement

or integration measurement).
HA- : Used to select output items for harmonic analysis (optional).
o-EFYPE : Usedto sdect the output data format (ASCII or binary).

4. Pressthe ENTER key.
Selecting Output Format

The output format currently selected is displayed on display C.
5. Pressthe A or \/ key to select the desired output format.

The following output formats are available. For details, refer to the following pages.

aF ! k- | : Default itemsare output.

aF ! k-2 : Default itemsare output.

ALt . All items are output.

SEL : Desired items can be selected manually.

fLER- :Noitemsareoutput.

A&l . Items are output in ASCII format (available only when" 5 - - 4 P E*

lected in step 3)

L. nH-Y : ltemsareoutput in binary format (available only when "5 - £ 4 P E" isse-

lected in step 3)

6. Pressthe ENTER key.

If"5 E " isselected in step 5, the output item and element setting menu will be displayed

on display C, and the output ON/OFF stateis displayed on display D.

Selecting the Output Item and Element when "5 £ | " is Selected on Display C

7. Thecurrently set output item and element are displayed on display C. Pressthe A or V

key to select the desired item.

8. Pressthe > key. Now, an element can be selected. Pressthe A or \/ key to select the

desired element.

Elements Which can be Selected:

1 : Element1

2 : Element 2 (Not available with the three-phase, three-wire model (253620))
3 : Element 3
4

: Element S (Not possible to select Vpeak and Apeak. V, A, W, VA, var and PF of
fundamental only can be selected if "4 5 -" has been selected as the output function.)
Itisnot possible to select any element for efficiency/computation, elapsed time of integra-

tion and motor evaluation function.

isse
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15.1 Selecting the Output Items

9. Pressthe ENTER key.
The data displayed on display D begins to blink automatically.
Pressthe A or \/ key to select whether or not the selected item isto be output.

10.Repeat steps 7 to 9 until all the desired output items have been selected.

Quitting Setting Mode
11.7o exit from setting mode, press the MISC or SHIFT key.

Description of Output Items
Selectable Output Items when

)

"
dFLE-

"mar" is Selected as the Output Function and
" is Selected on Display C:

Common to all models, irrespective of whether the integration function is incorporated or not

V1
Al
w1
Hz

v2'l
A21
w2t

V3
A3
w3

V4 () Voltage

A4 (%) Current

W4 (%) Active power
Measured frequency

*1 : Not possible with the three-phase, three-wire model (253620).

Selectable Output Items when

"mar" is Selected as the Output Function and
dF! E-2"is Selected on Display C:

Common to all the models which are equipped with the integration function

W1
Wh1
Wh+1
Wh-1
Ahl
Ah+1
Ah-1
Hz
HM

w2t
Wh2't
Wh+2"1
Wh-2"1
Ah2
Ah+2'1
Ah-2"1

w3
Wh3
Wh+3
Wh-3
Ah3
Ah+3
Ah-3

W4 (%) Active power

Wh4 (%) Watt-hour

Wh+4 (%) Positive watt-hour

Wh—4 (%) Negative watt-hour

Ah4 (%) Ampere-hour

Ah+4 (%) Positive ampere-hour

Ah-4 (%) Negative ampere-hour
Measured frequency

Elapsed time of integration

*1 : Not possible with the three-phase, three-wire model (253620).

Common to all the models which are not equipped with the integration function

w1
VAl
PF1
DEG1

w2t
VA2'1
PF2"t
DEG2™!

w3
VA3
PF3
DEG3

W4 (%) Active power
VA4 (%) Apparent power
PF4 (%) Power factor
DEG4 (%) Phase angle

*1: Not possible with the three-phase, three-wire model (253620).

Selectable Output Items when

"dFLE-

"Ho-"is Selected as the Output Function and
{" is Selected on Display C:

Common to all the models, irrespective of whether the integration function is incorporated or not

V1
Al
w1
VTH1
ATH1
VCN1
ACN1
WCN1

Hz

v2't
A2'1
w2't

VTH2™?
ATH2™!
VCN2'!
ACN2™t
WCN2'?

V3

A3

W3

VTH3
ATH3
VCN3
ACN3
WCN3

Total rms value of voltage and analysis value of each
harmonic from 1st up to n"%th

Total rms value of current and analysis value of each
harmonic from 1st up to n"%th

Total rms value of active power and analysis value of each
harmonic from 1st up to n"2th of active power

Harmonic distortion of voltage

Harmonic distortion of current

Content of each harmonic (from 2nd up to n"?th) of voltage
Content of each harmonic (from 2nd up to n"?th) of current
Content of each harmonic (from 2nd up to n*?th) of active
power

PLL source frequency

*1 : Not possible with the three-phase, three-wire model (253620).
*2:"n" isthe upper limit of the harmonic order.

15-2
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15.1 Selecting the Output Items

Selectable Output Items when "4 5 -" is Selected as the Output Function and
"dFLE-2"is Selected on Display C:

Common to all the models, irrespective of whether the integration function is incorporated or not

DEG1 DEG2'! DEG3 Phase angle between fundamental's

DGV1 DGV2'! DGV3 Phase angle of voltage of each harmonic from 2nd to
n"?th in relation to voltage of the 1st harmonic

DGA1 DGA2™! DGA3 Phase angle of voltage of each harmonic from 2nd to
n"?th in relation to current of the 1st harmonic

Hz PLL source frequency

*1 : Not possible with the three-phase, three-wire model (253620).
*2:"n" isthe upper limit of the harmonic order.

List of Selectable Output Items
When "~ 5 ~" is Selected as the Output Function:

H(V)

HAVA)

£ ~ S(Frequency)

P R A(Whv)

A b A(AhM)™

A P (A peak)

F o ~(Torque)™?

L. P(slip)?

o £ F(Total efficiency)™

[ R T

[ g

R(A)

H A ~(var)
B R(Wh)™t
A h(AR)*

d £ [i(deg)

P (W)

P E(PF)

P 5 P(Whp)'t
A 1 P(ARP)?
H P(V peak)

~ F £ H(Efficiency, computation etc.) & (Elapsed time of integration)™*

- P A(rpm)™2
7 E T H(Mechanical power)*?

5 ~ P A(Synchronous speed) 2
7 o £ F(Motor efficiency) 2

*1 : Available when the instrument is equipped with the integration function
*2: Available with the WT1030M only

When "4 g -" is Selected as the Output Function

H(V)

HAVA)

£ ~ g(Frequency ")

A £ H d(Distortion of current)
P I & ~(Content of power)

£ o ~(Torque)™

5L, PSipt

L o £ F(Total efficiency)™

RA)

H A ~(var)

o E [(Phase angle)

H T o ~(Content of voltage)

H o E [ (Phase angle of voltage)
- P A(rpm)™t

~ £ L H(Mechanical power)™

*1 : Available with the WT1030M only

*2 : PLL source frequency

Note

P(wW)

P E(PF)

H £ H J(Distortion of voltage)
AT 5 ~(Content of current)
A d £ L (Phase angle of current)
5 ~ P A (Synchronous speed)™!
7 o £ F(Motor efficiency)™

« If many output items are selected, it may take some time before they are output depending on the state of the
instrument (sample rate, harmonic analysis, printing). In this case, reduce the number of output items or hold

measurement.

« If you want to output data at high speed, select the binary format.
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15.2 Using the GP-IB Interface

The instrument is equipped with a GP-IB interface in accordance with your preference. This
interface permits remote control from a controller such as a personal computer, and output of
various data.

Overview of the GP-IB Interface

The table below shows functions that are available in each mode.

Mode Function

Addressable mode (mode Listener » Functions performed by front panel key operations
A and mode B) (except for LOCAL key and power ON/OFF)

* Measured/computed data output request

e Panel set-up information output request

* Error code output request

Talker * Measured/computed data output
» Panel set-up information output
« Error code output
« Status byte output

Talk-only mode Talker Measured/computed data output

Addressable Mode A

Measured data is output when an "OD" (measured data output request command) is received.
This mode enables transmission of measured data at a specified time.

Addressable Mode B

This mode does not require a measured data query command. When measured data is requested
by the controller (personal computer etc.), the data is output as the display is updated when
measurement iscompleted. Therefore, if an attempt is made to transmit measured data at intervals
shorter than the display intervals, the controller isforced to wait until the next display interval.
488.2 Mode

Protocol commands complying to |EEE St'd 488.2-1987 can be used.

Talk-only Mode

Thismode does not require acontroller. Measured dataisoutput at certain intervals. Theinterval
can be set to any length. This mode is useful when the instrument is connected to a listener-only
device such as a printer.

GP-IB Interface Specifications

Electrical and mechanical specifications : Conformsto |EEE Std 488-1978 (JIS C 1901-1987)

Functional specifications . refer to the table blow.

Code : 1SO (ASCII) code

Address setting : listener and talker addresses O to 31 or talk-only can be
selected using the front panel keys.

Remote mode clear : remote mode can be cleared by pressing the LOCAL key on

the front panel. However, thisisnot possibleif Local Lockout
has been set by the controller.

Function Subset Name Description

Source handshaking SH1 Full source handshake capability

Acceptor handshaking AH1 Full acceptor handshake capability

Talker T5 Basic talker capability, seria polling, untalk on MLA (My Listen
Address), talk-only capability

Listener L4 Basic listener capability, unlistenon MTA (My Talk Address), no
listen-only capability

Service request SR1 Full service request capability

Remote local RL1 Full remote/local capability

Parallel poll PPO No parallel polling capability

Device clear DC1 Full device clear capability

Device trigger DT1 Full device trigger capability

Controller Co No controller function

15-4
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15.2 Using the GP-IB Interface

Response to Interface Messages
IFC (Interface Clear)
Cancels (unaddresses) talker and listener.

REN (Remote Enable)
Transfers the instrument from local control to remote control.

GTL (Go To Local)
Transfers the instrument from remote control to local control.

SDC (Selective Device Clear), DCL (Device Clear)

Clears GP-IB input/output buffer, and resets an error. The set-up information and measurement
state are not affected.

DCL isapplicableto al devices on the bus, whilst DSC is applicable only to designated devices.

GET (Group Execute Trigger)
Same function as the TRIG key.

LLO (Local Lockout)
Invalidates the LOCAL key on the front panel to inhibit transfer from remote control to local
control.

Switching between Remote and Local Mode
When Transferred from Local to Remote Mode
The REMOTE indicator LED will light up. All front panel keys except the LOCAL key cannot be
operated any more. Set-up information entered in local mode is retained.

When Transferred from Remote to Local Mode
The REMOTE indicator LED will go out. All front panel keys can be operated. Set-up
information entered in remote mode is retained.

Valid Keys for Remote Control
Pressing the LOCAL key in remote control transfers the instrument to local control. However,
thisisnot possibleif Local Lockout has been set by the controller.

A e The connectors used in this function have protective covers. When the covers
are removed or when using connectors, the voltage ratings across the measuring
input and the ground become as follows:

Voltage across A, £(V and A side) input terminals and ground 400 Vrms max.

Voltage across V terminal and ground 600 Vrms max.
Put the protective cover on the connector when this function is not used.

15-5
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15.2 Using the GP-IB Interface

Setting the Address/Addressable Mode

Procedure

Description

Setting the Addressable/Talk-only Mode

Pressthe LOCAL key to display the mode setting screen on display B. Pressingthe A or \/ key
changesthe modeintheorder of "Add - R"O0"Addr 5" 0"kgal 4" 0O"4EH2" and
backto"Add~ A"

Select the desired mode, then press the ENTER key.

Setting the Address

If addressable mode (AddrA, AddrB or 488.2) is selected, the address setting screen will be
displayed on display D.

Pressthe A, \V, < or > key to select the desired address, then press the ENTER key.
Setting the Output Interval (when talk-only mode is selected)

If talk-only mode (tonly) is selected, the output interval setting screen will be displayed on display
D.

Pressthe A, VvV, < or > key to set thedesired interval (in units of hour, minute and second),
then press the ENTER key.

Setting the Sending Terminator (when mode except for 488.2 is selected)

When the address or output interval is set, the sending terminator setting screen will be displayed
ondisplay D.

Pressing the A or \/ key changes the terminator intheorderof -+ FO ! F O £ 5, and
back to [ ~ + | F. Select the desired terminator, then pressthe ENTER key.

Note
« For 488.2 mode (command specified in IEEE488.2-1987), the sending terminator is fixed to LF. Thus, the
sending terminator setting screen will not be displayed if 488.2 is selected.

Setting the Mode
For details, refer to page 15-4.

Setting the Address
A particular address is assigned to each device connected to the GP-IB interface so that each
device can be recognized by every device. Therefore, an address must be assigned to this
instrument when it is connected to a personal computer.

Setting range : 0to 30

Default setting : 1

Setting the Output Interval
If talk-only mode is selected, it is necessary to set the intervals at which datais to be output.
Setting range  : 00.00.00 (0 h 0 min 0 s) to 99.59.59 (99 h 59 min 59 s)
Default setting : 00.00.00
If the output interval is set to 00.00.00, datawill be output at every sample rate (at every display
update in the case of harmonic analysis).

Terminator

* When thisinstrument is used as alistener
Use"CR+LF", "LF" or "EOI" as the receiving terminator.

e When thisinstrument is used as a talker
Use "CR+LF+EOQOI", "LF" or "EOI" as the sending terminator. The default setting is
"CR+LF+EQI".

Using an IEEE488.2-1987 Command
Select "4 § £ 2" in the mode setting screen. For a description of each command, refer to Appendix 2.

Note
¢ Itis not possible for this instrument to receive data if only the "CR" terminator is sent from the controller. Itis
also not possible to set "CR" as the terminator which is to be sent from this instrument.

15-6
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15.3 Using the RS-232-C Interface

Theinstrument is equipped with an RS-232-C interface in accordance with your preference. This
interface permits remote control from a controller such as a personal computer, and output of

various data.

Overview of the RS-232-C Interface
The table below shows functions that are available in each mode.

Mode Function

Normal mode Reception « Functions performed using front panel key

operations (except for LOCAL key and power
ON/OFF)

* Measured/computed data output request
¢ Panel set-up information output request
« Error code output request

Transmission * Measured/computed data output

« Panel set-up information output
« Error code output
« Status byte output

Talk-only mode Transmission * Measured/computed data output

Normal Mode

This mode is equivalent to addressable mode A of the GP-IB interface function, and enables
reception of commands and transmission of measured data. Measured datais output on reception

of the OD command.

488.2 Mode

The command being use at GP-IB complying to the IEEE St'd 488.2-1987 standard can be

received.

Talk-only Mode

Thereisno modethat is equivalent to the addressable mode B of the GP-1B interface function with

this instrument.

RS-232-C Interface Specifications

Electrical characteristics

Conformsto EIA RS-232-C.

Connection

Point-to-point

Communications

Full-duplex

Synchronization

Start-stop system

Baud Rate 75, 150, 300, 600, 1200, 2400, 4800 and 9600
Start Bit 1 bit

Data Length (Word Length) 7 or 8 bits

Parity Even, odd or no parity

Stop Bit 1 or 2 hits

Hardware Handshaking

User can select whether CA and CB signalswill alwaysbe True, or be used
for control.

Software Handshaking

User can select whether to control only transmission or both transmission
and reception using X-on and X-off signals.

X-on: ASCII 11H

X-off: ASCII 13H

Receive Buffer Size

256 bytes

A e The connectors used in this function have protective covers. When the covers
are removed or when using connectors, the voltage ratings across the measuring
input and the ground become as follows:
Voltage across A, £(V and A side) input terminals and ground 400 Vrms max.
Voltage across V terminal and ground 600 Vrms max.
Put the protective cover on the connector when this function is not used.

IM 253620-01E
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15.3 Using the RS-232-C Interface

Connecting the RS-232-C Interface Cable
When connecting thisinstrument to apersonal computer, make sure that the handshaking method,
data transmission rate and data format selected for the instrument match those selected for the
computer. Also make sure that the correct interface cableis used.

Connector and Signal Names

Numbers in the figure represent pin nos.

Pinsthrough @

are not used.

1

3%

A A

@ O O O0O00OO0O0OO0O0O0OoOo @
; O O O OO0 O0o

%(—/

/
OO e® & 0

(Rear panel)

N
Pins @ and through

@3 are not used.

RS-232-C connector: DBSP-JB25S or equivalent

1 AA (GND; Protective Ground)

Grounded to the case of this instrument.

BA (TXD; Transmitted Data)

Data transmitted to personal computer
Signal direction: Output

3 BB (BXD; Received Data)

Data received from personal computer
Signal direction: Input

4 CA (RTS; Request to Send)

Signal used to handshake when receiving data from personal
computer
Signal direction: Output

5 CB (CTS; Clear to Send)

Signal used to handshake when transmitting data to personal
computer
Signal direction: Input

7 AB (GND; Signal Ground)

Ground for signals

Note

« Pins 6 and 8 through 25 are not used.

Signal Direction

The figure below shows the direction of the signals used by the RS-232-C interface.

Computer

CA (RTS)

<— [Ready for reception of request to send]— (®

— CB (CTS) [Clear to send ready] ——=> ® WT1030/
<— BA (TXD) [Transmitted data] —————— @ WT1030M
— BB (RXD) [Received data] —> @

15-8
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15.3 Using the RS-232-C Interface

Table of RS-232-C Standard Signals and their JIS and CCITT Abbreviations

Table
Pin No. Abbreviations
Name
(25-pin connector)| RS-232-C CCITT JIS

® AA(GND) 101 FG Protective ground
@ AB(GND) 102 SG Signal ground
® BA(TXD) 103 SD Transmitted data
® BB(RXD) 104 RD Received data
® CA(RTS) 105 RS Request to send
® CB(CTS) 106 CSs Clear to send
6 CC(DSR) 107 DR Data set ready
20 CD(DTR) 108/2 ER Data terminal ready
22 CE(RI) 125 (¢]] Ring indicator
8 CF(DCD) 109 CD Data channel received carrier detect
21 CG(-) 110 SQD | Data signal quality detect
23 CHI/CI(-) 111 SRS Data signal rate select

24/15 DA/DB(TXC) 113/114 | ST4/ST: | Transmitter signal element timing
17 DD(RXC) 115 RT Receiver signal element timing
14 SBA(-) 118 BSD | Secondary transmitted data
16 SBB(-) 119 BRD | Secondary received data
19 SCA(-) 120 BRS | Secondary request to send
13 SCB(-) 121 BCS | Secondary clear to send
12 SCF(-) 122 BCD | Secondary received carrier detect

* Circles indicate pins used for the RS-232-C interface of this instrument.

IM 253620-01E
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15.3 Using the RS-232-C Interface

Setting Communications Mode, Handshake Mode, Data Format and Baud Rate
Procedure
Selecting the Item
Press the LOCAL key to display the item setting screen on display B. Pressingthe A or \/ key
changestheitemintheorder of "H Hagd" O "Far-" O "h-FREEO"FE-2"O"AadE"
and back to "+ 5~ 4"
Select the desired item, then press the ENTER key to confirm the selection.

Setting the Normal/Talk-Only Mode

If "MODE" is selected and confirmed, the mode setting screen will be displayed on display D.
The mode changesintheorder of "mag " 0 "Fgal ¥" O "YFE 7" and back to " 5 ~".
Select the desired mode usingthe A, Vv, < and > keys, then pressthe ENTER key.

Setting the Handshake Mode, Data Format, Baud Rate and Sending Terminator

If "HAND" is selected and confirmed, the handshake mode setting screen will be displayed on
display D. Pressthe A or \/ key to select the desired handshake mode, then pressthe ENTER
key. Theformat setting screen will be displayed on display D.

Set the data format, baud rate and sending terminator by the same method the handshake mode is
selected.

Setting the Output Interval (when talk-only mode is selected)

If talk-only mode is selected in the normal/talk-only mode setting screen, the output interval
setting screen will be displayed on display D.

Pressthe A, Vv, < or > key to set thedesired interval (in units of hour, minute and second),
then press the ENTER key.

Description
Setting the Mode
For details, refer to page 15-7.
Handshaking
To use an RS-232-C interface to transfer data between this instrument and a computer, it is
necessary to use certain procedures by mutual agreement to ensure the proper transfer of data.
These procedures are called "handshaking." Various handshaking systems are available
depending on the computer to be used; the same handshaking system must be used for both
computer and this instrument.
This instrument allows you to choose any handshaking mode from the following four using the
panel keys.
Handshaking System Combinations (A circle indicates that the function is available.)
Data sending control Data receiving control
(Control method when sending data to computer) (Control method when receiving data from computer)
= Software Hardware Software Hardware
2 handshake handshake handshake handshake
2 Sending stops | Sending stops when CB No X-off is sent CA (RTS) is set to False when No
g whe_n X-off is (CTS) isFase, anq sendingis | |\ andshake ‘é";g”b[]?‘f:gved received datg buffer becomes handshake
5 | received, and resumed when CB is True. bec 34 3/4-full, and is set to True
> | sendingis o e X onis | when received data buffer
© | resumed when sent when becomes 1/4-full.
X-onis received data
received. buffer becomes
Va-tull.
0 @] O
1 o o
2 O O
3 o O

15-10
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15.3 Using the RS-232-C Interface

Precautions Regarding Data Receiving Control

When handshaking is used to control received data, data may still be sent from the computer even
if the free space in the receive buffer drops below 64 bytes. In this case, after the receive buffer
becomes full, the excess data will be lost, whether handshaking isin use or not. Data storage to

the buffer will begin again when there is free space in the buffer.

256 bytes

Used

/%(_/
Free, 64 bytes

Used

Free, 192 bytes

Data Format

The RS-232-C interface of this instrument performs communications using start-stop

Used

When handshaking is in use, reception
of data will stop when the free space in
the buffer drops to 64 bytes since data
cannot be passed to the main program
fast enough to keep up with the
transmission.

After reception of data stops, data
continues to be passed to the internal
program. Reception of data starts
again when the free space in the buffer
increases to 192 bytes.

Whether handshaking is in use or not,
if the buffer becomes full, any
additional data received is no longer
stored and is lost.

synchronization. In start-stop synchronization, one character is transmitted at a time. Each
character consists of a start bit, data bits, a parity bit, and a stop bit. (Refer to the figure below.)

1 character

Circuitidle
state

Level returns to idle
state (dotted line) or

the start bit of the

| Data bit | next data (solid line)
\ (7 or 8 bits) |
__I_____I__I___I__I__I___I__ Stopbit K2
_____ '_____'__'___'__'___'__'_f |
T Parity bit #
Start bit Even, odd or none |1 or 2 bits
2
Data combinations are given below.
Preset value Start bit Data length Parity Stop bit
0 1 8 No 1
1 1 7 Odd 1
2 1 7 Even 1
3 1 7 No 2

IM 253620-01E
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15.3 Using the RS-232-C Interface

Commands

Baud Rate
The baud rate can be selected from 75, 150, 300, 600, 1200, 2400, 4800 or 9600.

Setting the Output Interval
If talk-only mode is selected, it is necessary to set the intervals at which datais to be output.
Setting range  : 00.00.00 (0 hO min 0 s) t0 99.59.59 (99 h 59 min 59 s)
Default setting : 00.00.00
If the output interval is set to 00.00.00, data will be output at every sample rate (at every display
update in the case of harmonic analysis).

Terminator
"CR+LF" or "LF" can be used as the terminator.
The receiving terminator can be selected from "CR+LF", "LF" or "CR".

Using an IEEE488.2-1987 Command
Select "4 5 572" in the mode setting screen. For a description of each command, refer to
Appendix 2.

The interface message function of the GP-IB interface is assigned to the following commands at
the RS-232-C interface.

<ESC>S
Equivalent to GP-IB’s seria poll function. Status byte is output when the S command is received
following reception of the <ESC> code (1BH).

<ESC>R

Equivalent to GP-1B’s remote/local control function. The instrument is placed in remote status
and panel keys become invalid when the R command is received following reception of the
<ESC> code (1BH). Pressthe LOCAL key to exit from the remote status.

<ESC>L

Equivalent to GP-1B’sremote/local control function. When the instrument isin remote status, the
instrument will be placed in local status when the L command is received following reception of
the <ESC> code (1BH).

<ESC>C
Equivalent to GP-IB’s device clear function. The communication devices of this instrument are
initialized when the C command is received following reception of the <ESC> code (1BH).

Note
« Error code 390 may be displayed depending on the state of the instrument. In this case, decrease the baud
rate.

15 -12
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16.1 Calibration and Corrective Actions in Cases
where Hardware Fails

Calibration

To maintain high measurement accuracy, the instrument should be calibrated every three months.

We recommend that calibration of theinstrument isnot carried out by your power meter calibration
facility. Calibration should always be carried out by YOKOGAWA. For details, contact
Y OKOGAWA or your YOKOGAWA sales representative.

Apparent Hardware Failure - Check these Things First!

If the instrument does not operate properly even if the actions given in the table below are
performed, contact Y OKOGAWA or your YOKOGAWA sales representative. When contacting
them, tell them the ROM version no. displayed on display B on power-up.

Reference
Symptom What to Check Pages
Nothing is displayed « Isthe power cord securely connected to the power connector of 2-4,2-5
when the power is turned the instrument and the AC outlet?
ON. « Isthe power voltage within the allowed range?
* Has the fuse blown?
Displayed datais odd. * Are the ambient temperature and humidity within the allowed 2-2,3-1,
range? 32,34,
* |sthere noise? 4-1
 Are measurement |leads connected correctly?
* Isthelinefilter off?
Keys do not function. * Isthe KEY LOCK indicator LED off? 1-5,14-4,
* |Isthe REMOTE indicator LED off? 15-5
Instrument cannot be  Does the GP-1B address specified in the program match the 15-4,15-6
controlled via GP-1B address set up in the instrument?
interface. * Does the interface meet the |EEE Standard 488-1978 electrical
and mechanical requirements?
Instrument cannot be * Aretheinstrument and controller using the same 15-7,15-8

controlled viaRS-232-C
interface.

communications settings?

IM 253620-01E
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16.2 Error Codes and Corrective Actions

Error Codes for Operation and Measurement

Reference

Error Code Description Corrective Action Pages

11 Received command not used by the instrument  Check for error in the command ~ Appendix

sent.

12 Parameter value specified is outside allowed range.  Correct the value. —

13 Attempt made to execute a key operation or Check whether integrationisin ~ 8-13,
received a communications command, while progress or isinterrupted. Appendix
integration was running or was interrupted, that
cannot be executed or received in such a state.

15 Attempt made to execute acommand or key Check whether the command or ~ Appendix
operation that was protected. key operation is correct.

16 Attempt made to execute a key operation or Check whether harmonic —
received a communications command, while analysisisin progressor is
harmonic analysis was being performed or was  interrupted.
interrupted, that can not be executed or received
in such state.

17 Stop time had passed when auto print modeis  Correct the stop time. The stop 12-8
turned ON. time must be after the current time.

18 Date/time cannot be set properly. —

30 No data stored in the selected set-up information Select afile in which set-up 14-1
file. information has been stored.

41  Attempt made to start integration whilethere  Reset integration. 811

is an overflow condition.
» Attempt made to start integration after
integration time has reached timer preset value.

42 Attempt made to start integration while 8-10
integration isin progress.

43 Measurement stopped due to overflow during 8-11
integration or due to a power failure.

44 Attempt made to stop integration even though 8-11
integration was not in progress.

45 Attempt made to reset integration even though 811
integration was not in progress or integration
mode was not selected.

46 Attempt made to start integration while 8-10
measurement of peak overflow wasin progress
or during an overrange condition.

47 Attempt made to start integration in continuous ~ Set a correct preset time. 8-8,
integration mode when integration timer preset 8-9
time was set to "0".

48 Attempt made to start integration in real time Set acorrect start/stop time. 89
counting integration mode when the stop time
had already passed.

51 Measurement data overflow occurred. 14
"= =1 ="isdisplayed.

52 Voltage peak overflow occurred. PEAK OVER 1-4
indicator LED lights up.

53 Current peak overflow occurred. PEAK OVER 1-4
indicator LED lights up.

54 Power factor exceeded "2" during measurement —
of power factor.

55 "FFE - ~"wasdisplayed at the end of 1-4,
power factor computation during measurement 5-6
of phase angle.

56 Input level wastoo low or below measurement 6-1
range during measurement of frequency.

"E --- ,'_ ,_-," Isdlsplayed

57 Measured frequency was above the measurement 6-1
range. "E ~ ~ - H, "isdisplayed.

58 Computation overflow occurred. 14,
"- - g F - -"isdisplayed. 7-8

72 Header was not sent to DSP properly. Initialize the instrument. 14-2

89 Printer's buffer memory was full. Make sure that theroll chartis ~ 12-1

set in place.

16 - 2
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16.2 Error Codes and Corrective Actions

Error Codes Regarding Self Diagnosis

Error Code Description Corrective Action
60 Set-up information backup datafailure (Set-up information is set to factory default.)
61 EPROM (input element 1) failure Service required.
62 EPROM (input element 2) failure Service required
63 EPROM (input element 3) failure Service required
64 EPROM (D/A board) failure Service required
65 Sampling clock (input element 1) failure Service required
66 Sampling clock (input element 2) failure Service required
67 Sampling clock (input element 3) failure Service required
68 EEPROM (motor board) failure Service required
69 Lithium battery voltage drop Service required
70 Communications interface board not installed. Service required
71 DSP communications failure Service required
73 Printer communications failure Service required
74 Printer communications failure (ROM failure) Service required
75 DSP program RAM failure Service required
79 ROM checksum error Service required
80 RAM read/write check error Service required
81 DSP data RAM failure Service required
84 DSP dua port RAM failure Service required
87 Printer RAM failure Service required
90 Incorrect board combination Service required
Note

« If the instrument still does not operate properly even if the actions given above are performed, or if a self
diagnostic error code is displayed, turn the power ON while holding down the ENTER key. In this case, the set-
up information will be set to the default settings (page 2-6.)

IM 253620-01E
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16.3 Replacing the Power Supply Fuse

Fuse Position and Replacement Method
The power supply fuse is installed inside the fuse holder located next to the power connector as

illustrated below
Fuse holder
Fuse Ratings
Max. rated voltage Max. rated current Type Approved standard  Part No.
250V 5A Timelag UL/VDE A1353EF

A Y0 [el] - The fuse used must be of the specified rating in order to prevent a fire hazard.

Never use a fuse of any other rating, and never short-circuit the fuse holder to
bypass the fuse.

« Do not operate the instrument if you have any reason to suspect any defect or
problem with the fuse.

Replacing the Fuse
1. Turn the power switch OFF.
2. Disconnect the power cord from the power connector of the instrument.

3. Place the tip of a flat-blade screwdriver into the slot of the fuse holder, and move the
screwdriver in the direction of the arrow to remove the fuse holder.

4. Remove the blown fuse.

5. Insert anew fuseinto the holder, then install the holder in place.

16 - 4 IM 253620-01E



16.4 Recommended Parts for Replacement

The 3-year warranty applies only to the main unit of this instrument (starting from the day of
delivery) and doesn’t cover any other items nor expendable items (items which wear out). In order
to use the instrument over a prolonged period of time, we recommend periodic replacement.
Contact your nearest Y okogawa sales representative for replacement parts.

Addresses may be found on the back cover of this manual.

Parts mane Replacement interval

Built-in printer  after printing 200 rolls (parts No. B9293UA) continuously

IM 253620-01E

16 -5

[ERN
o

Bunooysajgno.y






17.1 Specifications

Input Measurement Functions
Item Voltage V Current A Item Voltage/Current Power
o Floating input Method Digital Multiplication System
Input circuit type
Resistive voltage divider Shunt input Crest factor Selectable to 3
Rated inputs (range |15/30/60/100/150/ E;{S:%qutu(:gl{gﬁg)o/ 20A bC: bC:
rms) 300/600/1000V P P ' +(0.1% of rdg + 0.2% of rng) +(0.2% of rdg + 0.3% of rng)

250 m/500 m/1/2.5/5/10 V

Input impedance

Approx. 2.4 MQ,
approx. 13 pF

Direct input: Approx. 6 mQ +
approx. 0.07 uH
External input: Approx. 100 kQ

Instantaneous
maximum allowable
input for 1 cycle, 20
ms

The peak value is 4.0 kV or
the RMS value is 2.8 kV,
whichever is the lesser.

The peak value is 450 A or the
RMS value is 300 A, whichever is
the lesser. For the external input
, the peak value is 15 times the
range or lower.

Instantaneous
maximum allowable
input for1 s

The peak value is 2.8 kV or
the RMS value is 2.0 kV,
whichever is less.

The peak value is 150 A or the
RMS value is 40 A, whichever is
less. For the external input , the
peak value is 10 times the range
or lower.

Continuous
maximum allowable
input

The peak value is 2.0 kV or
the RMS value is 1.5 kV,
whichever is the lesser.

The peak value is 100 A or the
RMS value is 30 A, whichever is
the lesser. For the external input
, the peak value is 5 times the
range or lower.

Continuous max. common
mode voltage (at 50/60 Hz)

600 Vrms (when the protective cover for the output connector is used)CAT Il
400 Vrms (when the protective cover for the output connector is removed)CAT Il

Common mode
rejection ratio at 600
Vrms between input
terminals and case

(Voltage input shorted and current input open)
50/60 Hz +£0.01% of rng or lower

Reference value: 100 kHz max. +((maximum range
rating)/(range rating) x 0.001 x f% of rng),

0.01% or higher (f: kHz)

Temperature: 23+5°C
Humidity:

30% to 75% R.H.
Supply voltage:
100V+5%

Input waveform: Sine
wave

Common Mode
Voltage: 0 V

Line filter: OFF
Power factor: cosy=1
Display accuracy
within 3 months after
calibration

The units of f in the
above mentioned
formulas is kHz.

0.5Hz<f<45Hz:

+(0.1% of rdg + 0.3% of rng)
45Hz<f<66Hz:

+(0.1% of rdg + 0.1% of rng)
66Hz<f<1kHz:

+(0.1% of rdg + 0.2% of rng)
1kHz<f<10kHz:

+(0.08 x % of rdg + 0.3% of rng)
10kHz<f<100kHz:

+(0.04 x % of rdg + 0.7% of rng)
100KHZz<f<300kHz

+(0.12 x (f-100)% of rdg + 5% of mg)
The accuracy when the frequency
is between 0.5 Hz and 10 Hz and
it is 100 kHz or higher is the
theoretical value.

0.5Hz<f<45Hz:

+(0.2% of rdg + 0.5% of rng)
45Hz<f<66Hz:

+(0.1% of rdg + 0.1% of rng)
66Hz<f<1kHz:

+(0.2% of rdg + 0.2% of rng)
1kHz<f<10kHz:

+(0.09 x % of rdg + 0.4% of rng)
10kHz<f<100kHz:

+(0.06 x % of rdg + 1.0% of rng)
100kHz<f<200kHz

+(0.22 x (f-100)% of rdg + 7% of rng)
The accuracy when the frequency
is between 0.5 Hz and 10 Hz and
itis 100 kHz or higher is the
theoretical value.

Effect of power
factor

The y is the phase
angle between the
voltage and current,
and the fis
frequency.

(When cosy=0 : add +0.15% of
rng to 45Hz <f < 66Hz. As
reference data, add +(0.15+0.2
xf kHz)% of rng, up to 200kHz

max. When 1> cosy >0 : add
the product of tany and the
effect on cosy = 0.

Effective input range

Within 10 to 110% of range rating

Input terminals

Binding posts

Large binding posts
External input: BNC

A/D conversion

Simultaneous sampling of Voltage and Current inputs,
Resolution: 16 bits, Maximum conversion rate: approx. 17 us

Range switching

Manual, automatic and communications control
Range can be selected for each element.

Auto range
switching

Range up: When the peak value exceeds 3.3 times of the
rated range or the measured value exceeds 110% of the rated

range

Range down: When the measured value becomes less than

30% of the rated range

Measurement mode

The mode can be set for each element, voltage and current

circuit separately.
RMS: RMS measurement

MEAN: Rectified Mean Calibrated to a RMS sine wave measurement
DC: Mean value measurement (DC component)

Temperature coefficient

+0.03% of rng/°C at 5 to 18°C and 28 to 40°C

Accuracy Within 1 Year

1.5 times of rdg error of the accuracy within 3 months

Detection accuracy of
phase lead/lag

+5 deg (20 Hz to 10 kHz), when both voltage and current inputs are sine
wave and their amplitude is 50% of the range rating or higher.

Line filter function

Measurements are possible with a low-pass filter installed in the input
circuit. Cut-off frequency (fc): 500 Hz, 1 kHz, 2 kHz or 6.5 kHz

Accuracy when Line
Filter is ON

Voltage/current: Accuracy (when filter is OFF) + 1% of rdg, when fc/5 below
Power: Accuracy (when filter is OFF) + 2% of rdg, when fc/5 below

Measurable minimum
frequency

Display update interval
100ms
250ms
500ms
2s
5s

Minimum frequency

25Hz
10Hz
5Hz
1.5Hz

0.5Hz

Note: The accuracy within 3 months and within 1 year is specified after zero-level
calibration is carried out or measuring range (or mode) is changed following

elapse of warm

-up time (approx. 30 min).

Display Functions Frequency Measurement Functions

Input : Can be selected from V1, V2, V3, Al, A2 or A3.
Operafing principle : Reciprocal counting method
Frequency ranges : Display update interval

Display update interval:
100 ms, 250 ms, 500 ms, 2 s, 5 s selectable

Peak hold function: Frequency range

Holds the maximum Vpk and Apk. 100ms 40Hz-f-500kHz
Response time: 250ms 20Hz-f-500kHz

Within two update cycles + 100 ms 500ms 10Hz-f-500kHz
Display Scaling Function: 2s 2Hz-f-100kHz

Scaling of PT ratio, CT ratio and power scaling factor 5s 1.5Hz-f-90kHz
Resolution: Accuracy : *(0.05% of rdg + 1 digit)

15Hz-f-300kHz : Minimum inputis 10% of range rating.
300 kHz < f - 500 kHz : Minimum input is 30% of range rating.
Frequency filter must be ON when the input frequency is 100
Hz or below.

When frequency filter is switched ON, the input frequency
must be less than 440 Hz (30% of range rating or higher) to
obtain the specification accuracy.

Position of the decimal point and units of measurement are determined
so that the resolution of the voltage and current ranges are not
exceeded.
Reassign ratio: 0.0001 to 10000
Averaging Function:
During normal measurement
Algorithm: Two algorithms can be selected
« Exponential averaging
* Moving averaging
For exponential averaging the attenuation constant can be
selected and for the moving averaging the number of
averages can be set to 8, 16, 32, 64, 128, 256.

Communication Functions

=
\l

Communication Specifications (GP-IB & RS-232-C)
GP-IB

) ) i Electrical and mechanical specifications : IEEE St'd 488-1978 wn
D“fr']”Q ha’m‘:“'c analysis Interface functions : SH1, AH1, T5, L4, SR1, RL1, PRO, DC1, DT1, CO 3
In the case of ex| i i i .

ponential averaging, the attepuatlon constant shall be Protocol - |EEE Std 488.2-1987 2
5.625 when the frequency of the PLL source is between 55 Hz and 75 Code . 1SO (ASCII) code =4
Hz. Otherwise, the attenuation constant shall be 4.6875. Address . Talker/listener address (0 to 30) %_
RS-232-C =}
Transmission mode : Start Stop Synchronization @

Baud Rate 1 75, 150, 300, 600, 1200, 2400, 4800, 9600 bps
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17.1 Specifications

Computing Functions

Motor Evaluation Functions (WT1030M Only)

Measurement items:
Torque, rotating speed
Computation items:

Torque, rotating speed, mechanical power, synchronous speed, slip, motor

efficiency, total efficiency
Analog input for torque computation:
Input impedance : Approx. 100 kQ

Accuracy :+(0.1% or rdg + 0.1% of F.S.)
Effective inputrange : Max. £11V

Rated input 110 VIF.S.

Temperature coefficient : £0.03% of rng/°C

Analog input for rotating speed computation:
Input impedance : Approx. 100 kQ

Accuracy :£(0.1% or rdg + 0.1% of F.S.)
Effective inputrange : Max. +11V
Rated input 110 VIF.S.

Temperature coefficient : £0.03% of rng/°C
Pulse input for rotating speed computation:
Input impedance : Approx. 200 kQ

Accuracy : #(0.05% or rdg + 2 digits)
Effective frequency range:

100ms 25Hz-f-200kHz

250ms 10Hz-f-200kHz

500ms 5Hz-f-200kHz

2s 1.5Hz-f-50kHz

5s 0.5Hz-f-25kHz

Input amplitude range
Effective amplitude

1 Max. £10 Vpeak
:Min. 1 Vpp

D/A Output (Optional)

Number of output channels
Accuracy
Output voltage

: Display accuracy +0.2% of F.S.

(maximum, approx. 7.5 V)
1 mA
1 £0.05% of F.S./°C
: Identical to display update interval

Maximum output current
Temperature coefficient
Update rate

1 Up to 14. (selectable for each channel)

:+5 VDC F.S. at rated value or range

Printer (Optional)

Printed parameters  Normal mode : Selected numerical items

Active Power | Apparent Power Reactive Power (var) |Power Factor (PF) | Phase Angle (deg)
1-ph w (VA)
sl W [vavxa [Jvarowe | W | s Wy
VA VA
L-phase [\, VA=V, x A | var, PF; i
3-wire . o W Wi
i=1,3 | i=1,3 =J(VAY —wz| = Wi | =cost(—)
i=1, 3 VA i=1 3VA\
W SVA i=1, 3 =L
=WiHW; | =VA+VA; | Svar SPF z
=var;+vars - IW =c05’1(M)
SVA ZVA
3-phase |\ VA=V x Ai | var PF; oi
3-wire . ) W,
(two i=1,3 i=1,3 =4/ (VA)?? = W2| _ Wi =cos™(—)
power _ - A VA
meter i=1,3 s i=1, 3
method) | ZW SVA i=1, 3 '
o =WitWs é/i_ Svar SPF 0
o (VA1+VA3) SW
E| 2 =var;+vars _2W =cos( )
< - ZVA
g 2VA
g aphase VAZV; x A | var; PF; i W
three |1=1,2,3 i=1,2,3 | =4/(VA)? - W?| = Wi =cosI( —+)
power - VA VA
meter i=1,2,3 : ) i=1,2,3
method) SVA i=1,2,3 v e
Svar )
) (VA#VA,| =V ZPF W
W Ay | =vartvars | J ZW | =cos(S)
° SVA 2VA
=WiHW;
ghase Wi VAFVi X Ai var; PF, ¢|
aire |1=1,2,3 i=1,2,3 =/ (VA —WZ| = W =cos™( ﬂ)
i=1,2,3 VA 1,25
SW SVA i=1,2,3 » e
=WitW, [=VA+VA, | Svar SPF z w
W +VAs| zvar,+var,tvar, W =cosH(=~)
SVA 2VA
Computing |Depending |Depending on | Depending on -1toOto | —180to O to 180
Range on selected |selected V and|selected V and A 1 or 0 to 360
Vand A A range range (var0)
jrange

Maximum | 30000 30000 30000 +1.0000 0.01

Display or

Display

Resolution

Computing — +0.001% +0.001% +0.0001 |calculated from

Accuracy of VArange | of VA range the power factor,

with an additional
error of +0.005°

Note 1 : The apparent power (VA), reactive power (var), power factor (PF), and
phase angle (deg) measurement in this instrument are computed
digitally from the voltage, current and active power. [f the input is non-
sinusoidal, the measured values may differ from those obtained with
instruments employing different measurement principles.

Note 2 : When the Current or Voltage value is less than 0.5% of range, the VA
and var will be displayed 0, and PF/deg will be displayed as Error.

Note 3 : Regarding the detected accuracy of the Lead and Lag, both voltage and
current of the rated input are specified at 50% or more for sinusoidal
waveforms. The detected Lead/Lag accuracy is +5 degree over the
frequency range 20 Hr to 10 kHz.

Note 4 : In the case the 360° is set for the phase angle display method, when the
phase angle display shows an angle smaller than 5 degree at 0° and
180°, the accuracy is not specified.

Note 5 : If the scaling value set for each element differ from each other in the case

of £ computation, the number of display digits will be limited so that &
value does not exceed 30000 when the rated value is input to each
corresponding element. A voltage of 5 V (full scale) will be output from
the D/A converter as the T value obtained when the rated value is input to
each corresponding element.

Printing type

THD mode

: Numerical print out of V, A, W, VA,
var, deg, PF
Bar graph print out of A, W, deg

: Thermal line dot printing

Integration Functions (Optional)

Maximum display

Modes

Timer

Setting range

Count overflow

Accuracy
Timer accuracy

: 300000

According to the displayed value, the
resolution will be changed.

: Standard integration mode (timer mode)

Continuous integration mode (repeat mode)
Manual integration mode

: When the bmer is set, integration will be

stopped automatically.

: 000 h : 00 min to 999 h: 59 min

(000 h : 00 min will be shown when manual
integration mode is selected.)

. If integration count overflows the maximum

displayable value, integration stops and the
elapsed time is held on the display.

: +(display accuracy + 0.05% of rdg)
: £0.0005%

17 - 2
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17.1 Specifications

Harmonic Analysis (Optional)
Method

: PLL synchronization or external sampling
clock
Frequency range
PLL synchronization
External sampling clock
Analysis items

: Fundamental frequency 10 Hz to 440 Hz

: Fundamental frequency 0.5 Hz to 20 Hz

: Each harmonic level of V, A, W and deg,
active voltage, active current, active power,
VA, var, PF and deg of fundamental, phase
angle between elements, £ V, Z A, Z W,
harmonic distortion, harmonic content

Sampling speed, window width, order

PLL synchronization : Determined according to the input fundamental

frequency.

Fundamental frequency ~ Sampling speed ~ Window width ~ Max. analysis Order
10-f<20 fx 2048 4 periods 50(50)

20-f<40 fx 1024 8 periods 50(50)

40-f<70 fx512 16 periods 50(50)

70-f<130 fx 256 32 periods 50(25)

130-f<250 fx 128 64 periods 50(13)

250-f<440 fx128 64 periods 50(9)

External sampling clock

Fundamental frequency ~ Sampling speed ~ Window width ~ Max. analysis Order
0.5Hz-f<20 fx 2048 4 periods 50(50)

Values in () are applicable when the anti-aliasing filter is ON.
The external sampling clock has a frequency 2048 times the fundamental
frequency, and is square wave with TTL level and 50% duty.

Allowable range

Power consumption

Internal clock accuracy

Vibration test condition
Sweep test

Endurance test

Impact condition
Impact test
Free fall test

External dimensions

Weight

Accessories

Emission*

. 48 to 63 Hz
: 130 VA Max.
1 +30 s in a month

: Frequency 8 to 150 Hz sweep, all 3 directions
for 1 minute

: Frequency 16.7 Hz, all 3 directions amplitude
4mmfor2h

: Acceleration 490 m/s?, all 3 directions

: Height 100 mm, 1 time for each 4 sides

: Approx. 426 (W) x 132 (H) x 400 (D) mm

: Approx. 10 kg

Power code: (x1), fuse: (x2, including a spare

one)

External input/output connector: A1005JD (x1)

External input/output connector cable (/EX2):
B9284LK (one for each element)

Print paper (/B5): B9293UA (x2)

Rubber feet: A9088ZM: (a pair of, for back feet)

User's Manual (this manual): (x1)

Complying Standard:EN55011-Group1,
ClassA

This is a Class A product for industrial

environment. In a domestic environment, this

product may cause radio interference in which

cause the user may be required to take

FFT data length
FFT word length
Window function
Accuracy

When anti-aliasing filter is ON  0.5Hz-f<45Hz:

: 8192 points

: 32 bits

. Rectangular
Voltage/Current Power

0.5Hz-f<45Hz:

+(1% of rdg+0.3% of rng)+(2% of rdg+0.5% of rng)

45Hz-f-66Hz: 45Hz-f-66Hz:

+(1% of rdg+0.1% of rng)+(2% of rdg+0.1% of rng)

66Hz<f-1kHz: 66Hz<f-500Hz:

+(1% of rdg+0.2% of rng)+(2% of rdg+0.2% of rng)

1kHz<f-3.5kHz:

+(2% of rdg+0.3% of rng)

In the case where the fundamental frequency is

50 or 60 Hz, the reflecting level up to the 40th

order is —50 dB or lower.

When anti-aliasing filter is OFF Same as for normal measurement mode
Relative deviation between the fundamental frequency

and sampling frequency
Data process

Maximum input range
(peak value)

: Within £0.03%

: No gap between windows or window overlapping
(when the fundamental frequency is 50 or 60 Hz)

: 3 times the rated value

General Specifications

Ambient temperature range : 5 to 40°C

Storage temperature
Ambient humidity range
Operating altitude
Warm up time
Insulation resistance

Withstand voltage

Rated power supply
Allowable range
Rated power supply frequency

: =25 to 60°C (no condensation)

: 20 to 80% R. H. (no condensation)

: 2000 m or below

: Approx. 30 min.

: 50 MQ or more at DC 500 V
(Between input terminals and case, between
voltage input terminals and current input
terminals, between elements of each input
terminal, between input terminals and power
plug, between case and power plug)

: 3700 VAC for 1 minute at 50/60 Hz
(Between input terminals and case, between
voltage input terminals and current input
terminals, between elements of each input
terminal, between input terminals and power
plug)
1500 VAC for 1 minute at 50/60 Hz
(Between case and power plug)

: 100 to 120 VAC, 200 to 240 VAC

190 to 132 VAC, 180 to 264 VAC

: 50/60 Hz

adequate measures.
Cable Condition:
Measuring Input
To bundle the wires between source and load
for each phase and to separate the input signal
wires by less than 50mm between each phase
and neutral line.
External Input
To use shielded wires
Immunity* Complying Standard:EN50082-2:1995
Susceptibility Under Immunity Condition
Measuring Input : £20% of range max
DA Output : +40% of range max
Motor Evaluation Functions
Analog Input : within 0.5% of F.S
Pulse Input : within 0.1% of rdg
Waveform Output
Noise Increase: <1V
Testing Condition
Voltage : rage 300V Input, 240V/50Hz
Current : range 500mA Input, 500mA/50Hz
Motor Evaluation Functions
Analog Input : OV
Pulse Input : Input, 5V/5Hz
Complying Standard :EN61010
Overvoltage Category Il
Pollution degree 2
* Applies to products manufactured after Jan. 1997 having the CE Mark.
For all other products, please contact your nearest YOKOGAWA
representative as listed on the back cover of this manual.

Safety standard*

Waveform Output (Optional)

Method : D/A output
Conversion rate : Same as that of A/D converter located in the
input circuit

Output voltage : Approx. 2 V for input range

=
\l

External Control

:EXT-HOLD, EXT-TRIG, EXT-PRINT
:TTL level (low active)

Signals
Input level

suoleolyloads

IM 253620-01E
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17.2 External Dimensions
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Appendix 1.1 List of Communications Commands

Note

Appendix 1.1 List of Communications Commands

For detailed description of each command, refer to the Appendix 1.2.

Command Action
Wiring system  WR m (WiRing) Sets wiring system.
Voltage range RV m,n (Range Voltage) Sets voltage range.

AV m,n (Auto Voltage range)
RA m,n (Range current(A))

AA m,n (Auto current(A) range)
SA m,n (Sensor Ampere)

Current range

Meesurement mode MV m,n (rms/Mean/dc V oltage)
MA m,n (rms/Mean/dc current(A))
Peak hold KH m(peaK Hold)

Freguency measurement QS m(freQuency Source)
QF m(freQuency Filter)

Line filter FL m (Filter)

FC m (FiLter Cut off frequency)

S| m (Sampling Interval)

HD m (sampling HolD)

E or ST or <GET>

DA m (Display A function)

DB m (Display B function)

DC m (Display C function)

DD m (Display D function)

EA m (Element display A)

EB m (Element display B)

EC m (Element display C)

ED m (Element display D)

DG m (DeGree)

SC m (SCadling)

KVm,n (K*Voltage)

KAm,n (K* Ampere)

KWm,n (K*Wattage)

AG m (AveraGing)

AT m (Averaging Type)

AC m (Averaging Coefficient)

MATH MT m (MaThematics)

Zerolevd cdibration ZC(Zero Calibration)

Display update interval
Hold
Trigger

Display

Phase angle display
Scaling

Averaging

Sets voltage auto range.

Sets current range.

Sets current auto range.

Sets external sensor current value.

Sats RMSMEAN/DC mode for voltage measurement.
Sets RMSMEAN/DC mode for current measurement.
Sets peak hold ON or OFF.

Sets peak hold ON or OFF.

Sets source for which frequency measurement is
to be performed.

Setsline filter ON or OFF.

Sets cut-off frequency.

Sets sample rate.

Holds display and output data.

Trigger

Selects function to be displayed on display A.
Selects function to be displayed on display B.
Selects function to be displayed on display C.
Selects function to be displayed on display D.
Selects element to be displayed on display A.
Selects element to be displayed on display B.
Selects element to be displayed on display C.
Selects element to be displayed on display D.
Sets phase angle display format.

Sets scaling function ON or OFF.

Sets scaling constant.

Sets scaling constant.

Sets scaling constant.

Sets averaging function ON or OFF.

Sdlects exponentia averaging or moving averaging.
Sets attenuation constant or averaging number.
Sets computing equation.

Executes zero-level cdibration.

Other DT ml,m2,m3 (DaTe)
TI m1,m2,m3 (TIme)

Sets date.
Setstime.

Set-up information  SL m (panel Setting L oad)
SS m (panel Setting Save)
RC (Reset Command)

Recall set-up information.
Store set-up information.
Initializes set-up information.

Communications CMm (Communication coMmand)
OD (Output Data)
OF m1,m2 (Output Function)
OFD m (Output Function Default)
OS (Output panel Setting)
OE (Output Error code)
H m (Header)
TO m (Type of Output data)
DL m (DeLimiter)
IM m (Interrupt Mask)

Sets command group to be used.
Requests output of measured data.
Sets output items.

Sets default output items.

Requests output of set-up information.
Requests output of error code.

Sets header for output data.

Sets type of measured data.

Selects output data delimiter.

Sets status byte interrupt cause mask.

« If commands relating to options are used on instruments which do not have the options installed, "Error 11" is

displayed. Also, there are no responses to inquiries.

« For the ESC commands of the RS-232-C interface, refer to page 15-12.
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Appendix 1.1 List of Communications Commands

Optional Commands

Command Action
Integration IS (Integrate Start) Starts integration.
IP (Integrate stoP) Stops integration.
IR (Integrate Reset) Resets integrated value.
IC m (Integrate Continuous) Sets integration mode.
TM m1,m2 (integrate TiMer) Sets integration timer preset time.
IT ml/m2/m3/m4/m5/m6,m7/m8/m9/m10/m11/m12
(Integrate real Time) Sets integration start time and stop time.
IL m (Integrate poL arity) Sets integration polarity.
Harmonic andyss HA m (Harmonics Analize) Sets harmonic analysis ON or OFF.
HO m (Harmonics Order) Sets maximum order.
PS m (Pll Source) Sets PLL source.
AF m (Anti-aliasing Filter) Sets anti-aliasing filter ON or OFF.
DH m (Display for Harmonics) Sets display format for harmonic analysis.
DF m (Distortion Formula) Sets distortion eguation
HG m (Harmonics deGreee) Sets phase angle equation for harmonic analysis.
OR m (harmonics ORder) Sets order of harmonic to be displayed.
OH m1,m2 Sets output items for harmonic analysis.
(Output Harmonic function)
OHD m Sets output itemsto defaullt settings for
(Output Harmonics Default) harmonic anayss.
Printer PO (Print Out) Requests print out.
FD m (paper FeeD) Requests paper feed.
AB (print ABort) Requests print abort.
PR m (PRinter) Sets auto print mode ON or OFF.
PY m (Print sY nchronous mode) Sets print synchronous method.
Pl m1,m2,m3 (Print Interval) Sets print interval for auto print.
PT m1/m2/m3/m4/m5/m6, m7/m8/m9/m10/m11/m12
(Print real Time) Sets auto print ON/OFF time.
PF m1,m2 (Print Function) Sets print items for normal measurement.
PFD m (Print Function Default) Setsprint items to default settings for normal measurement.
PH m1,m2 (Print Harmonics) Sets print items for harmonic analysis.
PHD m (Print Harmonics Default) Sets print items to default settings for harmonic analysis.
PP (Print Panel setting) Prints out set-up information.
/DA OA m1,m2,m3 (Output Analog) Sets D/A output items manually.
OAD m (Output Analog Default) Sets D/A output items to default settings
AH m1,m2,m3,m4 for normal measurement.
(Analog Harmonics) Sets D/A output items for harmonic analysis.
AHD m
(Analog Harmonics Default) Sets D/A output items to default settings
for harmonic analysis.
RT m1,m2 (integrate Rated Time) Sets rated time for integration.
MOTOR MTF m (Motor Torque Full-scale) Sets rated torque input value.

MTU m (Motor Torque Unit)
MRT m (Motor Rpm Type)
MRP m (Motor Rpm Pulse)
MRA m (Motor Rpm Analog)
MPL m (Motor PoLe€)

Sets unit of torque input.

Sets rpm input type.

Sets number of pulses per revolution.
Sets rated rpm analog input value.
Sets number of poles.

Appl-2
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Appendix 1.2 Command

Appendix 1.2 Command

AA/AA? Sets auto or manual range mode for the current
ranges/queries the current setting.
Syntax AAm1,m2 <terminator>
"m1" indicates input element.
m1= 0 :All elements (setting not possible during query)
1 :Element 1
2 :Element 2 (possible only for the 3-phase 4
wire model)
3 :Element 3
"m2" indicates whether range modeis auto or manud.
m2=0 :Manual range
1 :Autorange
Query AAmM1? <terminator>
Response example
AA1,0
Description » Auto range is not allowed while integration is in
progress; execution error 13 will occur.
« If the range is changed during auto range mode, manual
range mode will be validated instead of auto range mode.
 If integration is started during auto range mode, auto
range mode will be invalidated.
* "ml" of AAm1? indicates the input element selected.
If "0" is set, error 12 will occur.

AB Causes the printer to stop printing.
Syntax AB <terminator>

Description »  Thiscommand isnot vaid unless printing isin progress.
AC/AC?

Sets attenuation constant for normal
measurement/queries the current setting. The constant
set is used as the attenuation constant for exponential
averaging, or as the number of data for moving averaging.
Syntax ACm <terminator>
"m" indicates attenuation constant.
m= 1:8

2:16

3:32

4:64

5:128

6 :256
Query AC? <terminator>
Response example

AC1

Descripton * For the attenuation constant for harmonic analysis,
refer to Section 7.5, "Using Averaging Functions'.

AF/AFE? Determines whether or not the anti-aliasing filter is used
for harmonic analysis/queries the current setting.
Syntax AFm <terminator>
"m" indicates whether anti-aliasing filter isON or OFF.
m= 0 :OFF
1:ON
Query AF? <terminator>
Response example
AF1

AG/AG? Determines whether or not averaging should be
performed/queries the current setting.
Syntax AGm <terminator>
"m" indicates whether averaging is ON or OFF.
m= 0 :OFF
1:ON
Query AG? <terminator>
Response example
AGO
Description » Averaging is not allowed while integration is in
progress; execution error 13 will occur.

AH/AH? Sets D/A output items for harmonic analysis/
gueries the current setting. Up to 14 items can
be selected and output.

Syntax AH m1,m2,m3,m4 <terminator>
"m1" indicates the D/A output channd. 1-ml- 14

"m2" indicates the output item no.
m2=0 :No output (None)

1 :Total rmsvalue of 1st up to n'th harmonic of
voltage, analysis value of each harmonic
from 1st up ton'th

:Total rmsvalue of 1st up to n"th harmonic of
current, analysis value of each harmonic
from 1st up ton'th

3 :Total rmsvalue of 1st up to n'th harmonic of
active power, analysis value of each
harmonic from 1st up to n'th

:Reactive power (var)

:Apparent power (VA)

: Power factor (PF)

:PLL source frequency (Sync)

: Phase angle (deg) between fundamentals

:Harmonic distortion of voltage (VTHD)

:Harmonic distortion of current (ATHD)

19 : Content of each harmonic (from 2nd to n'th)
of voltage (V%)

20 : Content of each harmonic (from 2nd to n'th)
of current (A%)

21 :Content of each harmonic (from 2nd up to
n'th) of active power (W%)

22 :Phaseangle of current of 1t and voltage of each
harmonic from 2nd to n"th in relation to voltage
of the 1st harmonic (Vdeg)

23 :Phase angle of voltage of 1t and current of each
harmonicfrom 2ndton’thinreationto current of
the 1st harmonic (Adeg)

29 :TORQUE (possible only for the WT1030M)

30 :rpm (possible only for the WT1030M)

31 :SYNC-rpm (possible only for the WT1030M)

32 :SLIP (possible only for the WT1030M)

33 :MECH-POWER (possible only for the
WT1030M)

34 :MOTOR n (possible only for the WT1030M)

35 :TOTAL n (possible only for the WT1030M)

"m3" indicates element.

m3=1: Element 1
2 : Element 2 (possible with the 3-phase 4-wire
model only)
3 : Element 3
4:3(V,A, W, var, VA, PFonly)
"m4" indicates the order. 0 - m4 - 50
m4=0 :Whentotal rmsvalue of 1st to n'th of voltage,
current or active power or an item except the
order is selected
1-n" :When anaysis value of each harmonic from
1st to n'th of voltage, current or active power
or phase angle (Vdeg, Adeg) is selected
2-n" :When content (V%, A%, W%) is selected
* "n" isthe upper limit of the harmonic order.
Query AHmM1? <terminator>
Response example
AH1,1,1,1

Description * 1f m2 is set to "0" (None), make sure that m3 and m4

are set to "1" and "0" respectively, since selection of
element and order has no effect. Evenif m2issettoa
value except for "0" (None), make sure that m3 and m4
are set to "1" and "0" respectively if the selected item
does not relate to element or orde.

* "ml" of AHmM1? indicates the D/A output channel.

N

=
NOoO RPN OA

AHD/AHD? output items for harmonic analysis to the default
settings/queries the current setting. Two sets of
default settings are available.

Syntax AHDm <terminator>
m= 1 :Default 1 (DFLT-1)

2 :Default 2 (DFLT-2)

3 :Manua setting (SEL)
Query AHD? <terminator>
Response example

AHD1
Description »  Executing the AH command when the setting mode is not
manud will activate manud setting mode (AHD3).
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AT/AT? Sets averaging type (exponential or moving) for
normal measurement/queries the current
setting.

Syntax AMm <terminator>

"m" indicates averaging type.

m= 0 :Exponential averaging
1 :Moving averaging
Query AT? <terminator>
Response example
ATO

Description » Exponential averaging is always used as averaging

method for harmonic analysis.

AV/AV?  Sets auto or manual range mode/queries the current setting.
Syntax AVm1,m2 <terminator>
"m1" indicates input element.
m1=0 :All elements (setting not possible during query)
1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 : Element 3
"m2" indicates whether range modeis auto or manud.
m2=0 :Manual range
1 : Auto range
Query AVm1? <terminator>
Response example
AV1,0
Description » Auto range is not allowed while integration is in
progress; execution error 13 will occur.

« If the range is changed during auto range mode,
manual range mode will be validated instead of auto
range mode.

¢ |If integration is started during auto range mode, auto
range mode will be invalidated.

« "ml" of AVm1? indicates the input element selected.
If "0" is set for m1, error 12 will occur.

CM/CM? Selects command/output format group/queries
the current setting.
Syntax CMn <terminator>
"m" indicates command/output format group used.
m= 0 :WT1030
1 : 2531 command/output format group
2 : 2533E command/output format group
Query CM? <terminator>
Response example
CMO
Description » For the command/output format which differs from
that used for this instrument in case CM1 or CM2 is
selected, refer to Appendix 1.5 and 1.6.

DA/DA? Sets the function for display Alqueries the current setting.
Syntax DAm <terminator>
"m" indicates one of the following functions.
m= 1 :Voltage
2 : Current
3 : Power
15 : Elapsed time of integration (INTEG-TIME)
(possible only for the /INTG model)
Query DA? <terminator>
Response example
DAl
Descripton *  Since the order of harmonic is displayed on display A
during harmonic analysis, the displayed content will
remain unchanged even if afunction is selected. This
setting becomes effective when normal measurement
mode is activated.

DB/DB? Sets the function for display Biqueries the current setting.
Syntax DBm <terminator>
"m" indicates one of the following functions.
¢ During normal measurement
m= 1:Voltage (V)

2 : Current (A)
3 : Power (W)
32 : SLIP (possible only for the WT1030M)
34 : MOTOR n) (possible only for the WT1030M)
35 : TOTAL n (possible only for the WT1030M)
* During harmonic analysis
m= 1: Anaysisvaue (V) or content (V%) of each
harmonic of voltage
2 : Analysis value (A) or content (A%) of each
harmonic of current
3 : Analysisvaue (W) or content (W%) of each
harmonic of active power
32 : SLIP (possible only for the WT1030M)
34 : MOTOR 1 (possible only for the WT1030M)
35 :TOTAL n (possible only for the WT1030M)

Query DB? <terminator>
Response example
DB2
Description « 1t isdetermined by the display format for harmonic analyss
(selected by DH command) whether analysis value or
content of each harmonic of voltage/current/power is
displayed during harmonic anaysis.

DC/DC? Sets the function for display Clqueries the current setting.
Syntax DCm <terminator>
"m" indicates one of the following functions.
¢ During normal measurement
m= 1 :Voltage (V)
:Current (A)
: Power (W)
:Reactive power (var)
:Apparent power (VA)
: Power factor (PF)
11 :Phase angle (deg)
12 :Voltage peak (V peak)
29 : TORQUE (possible only for the WT1030M)
31 :SYNC-rpm (possible only for the WT1030M)
33 :MECH-POWER (possible only for the
WT1030M)
* During harmonic analysis
m= 1: Analysis value (V) of each harmonic of
voltage
2 :Analysis value (A) of each harmonic of
current
3 :Analysis value (W) of each harmonic of
active power
4 :Reactive power (var)
5 :Apparent power (VA)
6 :Power factor (PF)
1
2

OO WNPE

:Phase angle (deg) between fundamentals

:Phase angle of current of 1st and voltage of
each harmonic from 2nd to n"th in relation to
voltage of the 1st harmonic (Vdeg)

23 :Phase angle of voltage of 1st and current of
each harmonic from 2nd to n'th in relation to
current of the 1st harmonic (Adeg)

29 :TORQUE (possible only for the WT1030M)

31 :SYNC-rpm (possible only for the WT1030M)

33 :MECH-POWER (possible only for the
WT1030M)

* "n" isthe upper limit of the harmonic order.
Query DC? <terminator>
Response example
DC3
Description » What is displayed when phase angle (deg) is selected
for harmonic analysisis determined by the phase angle
formula for harmonic analysis (selected by HG
command).

DD/DD?  Sets the function for display Diqueries the current setting.

Syntax DDm <terminator>
"m" indicates one of the following functions.
* During normal measurement
m= 1 :Voltage (V)
2 : Current (A)
3 :Power (W)
7 :Input voltage frequency (VHz)
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8 :Input current frequency (AHz)
9 :Watt-hour (Wh) (possible only for the/INTG
model)
10 :Ampere-hour (Ah) (possible only for the /
INTG model)
13 :Current peak (A peak)
14 : Efficiency and computed result
24 : Positive watt-hour (possible only for the/
INTG model)
25 :Negative watt-hour (possible only for the /
INTG model)
26 :Positive ampere-hour (Ah) (possible only for
the /INTG model)
27 :Negative ampere-hour (Ah) (possible only
for the /INTG model)
30 :rpm (possible only for the WT1030M)
* During harmonic analysis
m= 1: Total rms value of 1st to n'th harmonic of
voltage (V)
2 :Total rms value of 1st to n'th harmonic of
current (A)
3 :Total rms value of 1st to n'th harmonic of
active power (W)
7 :Input voltage frequency (VHz)
8 :Input current frequency (AHz)
16 :Harmonic distortion of voltage (VTHD)
17 :Harmonic distortion of current (ATHD)
30 :rpm (possible only for the WT1030M)
* "n" isthe upper limit of the harmonic order.
Query DD? <terminator>
Response example
DD3
Description *  1f watt-hour/ampere-hour (Wh, Wh+, Wh-, Ah, Ah+,
Ah-) is selected during normal measurement, the
integration polarity will also change (IL command)
accordingly.

DFE/DE? Sets equation for harmonic distortion (THD) for
harmonic analysis/queries the current setting.
Syntax DFm <terminator>
"m" indicates the equetion for harmonic digtortion (THD).
m= 0:IEC
1:CSA
Query DF? <terminator>
Response example
DFO
Descripton * For details of equation for harmonic distortion, refer to
page 9-11.

DG/DG? Sets the phase angle display method/queries the
current setting.
Syntax DGm <terminator>
"m" indicates the display method.
m= 0 :180°
1:360°
Query DG? <terminator>
Response example
DGO

DH/DH? Determines whether data (V, A, W) is to be displayed as
measured value or relative harmonic content on
display B during harmonic analysis/queries the current
setting.

Syntax DHm <terminator>
"m" indicates display type.
m= 0 :Measured value (Value)
1 :Relative harmonic content (Cont)
Query DH? <terminator>
Response example
DHO
Description »  When reative harmonic content is chosen, "'------ " will be
displayed on display B if "1" (fundamental) has been
sdlected for the harmonic order for display A.
» Measured value (harmonic) is aways displayed on display C.

DL/DL? Sets the terminator for communication output

data/queries the current setting.
Syntax DLm <terminator>
"m" indicates terminator.

GP-1B RS-232-C
m= 0 :CRLFEOI CRLF
1:LF LF
2 :EOI CR

Query DL? <terminator>
Response example
DLO
Descripton * If measured data to be output via communication isin
binary format (TO1), EOI will be used as terminator,
but the settings made by the DL command remain
unchanged.

DT/DT? Sets the date for the internal clock of the instrument/

queries the current setting.
Syntax DDTm1,m2,m3 <terminator>
"m1" indicates year, and must be set within the
following range.
1996 - m1 - 2095
"m2" indicates month, and must be set within the
following range.
1-m2-12
"m3" indicates day, and must be set within the
following range.
1-m3-30o0r3lor28or29
Query DT? <terminator>
Response example
DT1996,4,1

EA/EA? Sets the element for display Alqueries the current setting.

Syntax EAm <terminator>
"m" indicates element.
m= 1 :Element1
2 :Element 2 (possible only for the 3-phase
4-wire model)
3 :Element 3
4:%
Query EA? <terminator>
Response example
EA1
Descripton « If elapsed time of integration (INTEG-TIME) is
displayed on display A or harmonic analysis is in
progress (i.e. the order is displayed on display A),
changing the element displayed on display A is not
allowed; error 15 will occur.

EB/EB? Sets the element for display B/queries the current setting.

Syntax EBm <terminator>
"m" indicates element.
m= 1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3
4:3
Query EB? <terminator>
Response example
EB1
Description « 1f @ motor relating function (TORQUE, rpm, SYNC-
rpm, SLIP, MECH-POWER, MOTORN, TOTAL n)is
selected on display B, setting an element is not
allowed; execution error 15 will occur.

EC/EC? Sets the element for display Clqueries the current setting.

Syntax ECm <terminator>
"m" indicates element.
m= 1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3
4:3
Query EC? <terminator>
Response example
EC1
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Descripion * If a motor relating function (TORQUE, rpm, SYNC-
rpm, SLIP, MECH-POWER, MOTORN, TOTAL n)is
selected on display C, setting an element is not
allowed; execution error 15 will occur.

ED/ED? Sets the element for display D/queries the current setting.
Syntax EDm <terminator>
"m" indicates element.
m= 1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3
4:%
Query ED? <terminator>
Response example
ED1
Description « If efficiency or computed result (MATH) is displayed on
display D, changing the element for display D is not
alowed; execution error 15 will occur.

« If amotor relating function (TORQUE, rpm, SYNC-
rpm, SLIP, MECH-POWER, MOTORN, TOTAL n)is
selected on display D, setting an element is not
allowed; execution error 15 will occur.

EST

<interface message GET>

Generates a trigger.
Syntax E <terminator>
ST <terminator>
<interface message GET>
Description »  Thiscommand isvalid only during sample hold mode.

FC/EC?  Sets the line filter cut-off frequency/queries the
current setting.
Syntax FCm <terminator>

"m" indicates the line filter cut-off frequency (Fc).

m= 0 :0.500 kHz
1 :1.000 kHz
2 :2.000 kHz
3 :6.500 kHz

Query FC? <terminator>
Response example
FCO
Description * It isnot possible to change the cut-off frequency during
integration if the line filter (FL1) is ON; execution
error 13 will occur.

ED Feeds print paper.

Syntax FDm <terminator>
"m" indicates number of lines to be feed, and must be
within the following range. 1-m-20

Response example

FD1

Description » When paper feed is carried out by pressing the FEED key,

onelineisfed each timethe key is pressed.

FL/EL? Determines whether or not line filter is used/
gueries the current setting.
Syntax FLm <terminator>
"m" indicates whether filter is ON or OFF.
m= 0:ON
1:0FF
Query FL? <terminator>
Response example
FLO
Description «  Filter cannot be switched ON or OFF while integration
isin progress; error 13 will occur.
 Filter cannot be switched ON or OFF while harmonic
andysisisin progress, error 16 will occur.

Determines whether or not to add a head to
measured data output via communication/
queries the current setting.
Syntax Hm <terminator>
"m" indicates whether a header is added or not.
m= 0 :No header added
1 :Header added
Query H? <terminal>

H/H?

Response example
HO
Description *  1f measured datato be output viacommunicationisin binary
format (TO1), no header will beadded, but the settingsmade
by the H command remain unchanged.

HA/HA? Determines whether to set the harmonic analysis

mode or return to the normal measurement
mode/queries the current setting.
Syntax HAm <terminator>
"m" indicates whether the mode is harmonic analysis
mode or normal measurement mode.
m= 0 :Norma measurement mode
1 :Harmonic analysis mode
Query HA? <terminator>
Response example
HA1
Description * 1t is not possible to activate the harmonic analysis
mode while integration is in progress or integration is
being interrupted; execution error 13 will occur.
» The integration function cannot be used when the harmonic
andysgsmodeisactive. If anattempt ismadeto Sart integration
using the IS command, execution error 16 will occur.

HD/HD? Determines whether or not output data should be

updated/queries the current setting.
Syntax HDm <terminator>
"m" indicateswhether measured data (display and output) is
not updated or updated a every display updateinterval.
m= 0 :Updates the data at each sampling rate.
1 :Hold
Query HD? <terminator>
Response example
HDO

HG/HG? Sets the object for which the phase angle (deg) of

fundamentals is to be computed during harmonic
analysis/queries the current setting.
Syntax HGm <terminator>
"m" indicates the equation for phase angle (deg).
m=0 :(V1-VN), the phase angle of V1, V2(only
253630 & 253640) and V3 with respectto V1
1:(V1-AN), the phase angle of A1, A2(only
253630 & 253640) and A3 with respecttoV1
2 :(A1-AN), the phase angle of Al, A2(only
253630 & 253640) and A3 withrespectto Al
3:(V2-VN), the phase angle of V1, V2 and V3
with respect to V2, only 253630 & 253640
4 :(V2-AN), the phase angle of A1, A2 and A3
with respect to V2, only 253630 & 253640
5 :(A2-AN), the phase angle of A1, A2 and A3
with respect to A2, only 253630 & 253640
6 :(V3-VN), the phase angle of V1, V2(only
253630 & 253640) and V3 with respectto V3
7 :(V3-AN), the phase angle of Al, A2(only
253630 & 253640) and A3 with respectto V3
8 :(A3-AN), the phase angle of A1, A2(only
253630 & 253640) and A3 with respect to A3
9 :"V-V",
if 253620, V1-V3and V3-V1
if 253630, V1-V2,V2-V3and V3-V1
10 "A-A",
if 253620, A1-A3 and A3-Al
if 253630, A1-A2, A2-A3and A3-Al
V1 :Fundamental component of the voltage of
element 1
V2 :Fundamental component of the voltage of
element 2
V3 :Fundamental component of the voltage of
element 3
A1 :Fundamental component of the current of
element 1
A2 :Fundamental component of the current of
element 2
A3 :Fundamental component of the current of
element 3
Query HG? <terminator>
Response example
HGO
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HO/HO? Sets the maximum order for harmonic analysis/
queries the current setting.
Syntax HOm <terminator>
"m" indicates the maximum order, and must be set
within the following range.
1-m-50
Query HO? <terminator>
Response example
HO50
Description «  If the set maximum order is smaler than that displayed on
display A (set by the OR command for harmonic anays's),
the same order as the maximum order will be displayed.

IC/IC? Sets the integration mode/queries the current setting.
Syntax ICm <terminator>
"m" indicates one of the following integration modes.
m= 0 :Normal integration mode
1 : Continuous integration mode
2 :Redl time counting standard integration mode
3 : Red time counting continuous integration mode
Query IC? <terminator>
Response example
ICO
Description » Changing of the integration mode is not alowed while
integration isin progress; execution error 13 will occur.

» If real time counting integration mode (normal or
continuous) is used, set both the start time and stop time to
timesafter thecurrenttime. Executing thel Scommand after
both the start time and stop time have been set will placethe
instrument in standby State.

« f continuousintegration modeis selected, make surethat
the timer preset timeis set to avalue larger than "0".

* If timer integration isto be carried out in normal integration
mode, st thetimer preset timeto any desired vaue.

IL/IL? Sets the polarity for integrated result displayed
when watt-hour or ampere-hour is selected on
display D/queries the current setting.
Syntax llm <terminator>
"m" indicates the polarity.
m= 0: SUM (Wh or Ahisdisplayed)

1:+ (Wh+ or Ah+ isdisplayed)

2 : - (Wh- or Ah- isdisplayed)
Query IL? <terminator>
Response example

ILO

IM/IM?  Specifies which causes will be allowed to
generate a status byte/queries the current setting.
Syntax IMm <terminator>
"m" indicates the cause, and must be set within the
following range. 0 - m - 15
m= 1 : Computation end
2 : Integration end
4 : Syntax error
8 :OVER
Query IM? <terminator>
Response example
IM15
Description « 1f more than one of these causes is to be allowed, set
"m" to the sum of their individual "m" values. For
instance, if all causes are to be allowed, set "m" to 15
(=1+2+4+8).

1P Stops integration.
Syntax |IP <terminator>
Description « If an attempt is made to stop integration when integration has
aready been interrupted (stopped), execution error 44 will occur.

IR Resets integrated result.
Syntax IR <terminator>
Description « If an attempt is made to reset the integrated result while
integration isin progress, execution error 45 will occur.

IS Starts integration.
Syntax IS <terminator>
Description «  If an atempt is made to Sart integration when integration is
dready in progress, execution error 42 will occur.
« If avoltage or current pesk overflow, or overrange takes
placewhen an attempt ismadeto start integration, execution
error 46 will occur, and integration will not be started.

IT/IT? Sets the integration start time and stop time/
gueries the current settings.
ITm1/m2/m3/m4/m5/m6,m7/m8/m9/m10/m11/
m12 <terminator>
"m1" indicates start year
1996 - m1 - 2095
"m2" indicates start month
1-m2-12
"m3" indicates start day
1-m3-30o0r3lor28or29
"m4" indicates start hour
0-m4-23
"m5" indicates start minute
0-m5 - 59
"m6" indicates start second
0-m6 - 59
"m7" indicates stop year
1996 - m7 - 2095
"m8" indicates stop month
1-m8-12
"m9" indicates stop day
1-m9-30o0r3lor28or29
"m20" indicates stop hour
0-ml0 - 23
"m11" indicates stop minute
0-mll - 59
"m12" indicates stop second
0-mil2 - 59
Query IT? <terminator>
Response example
1T1996,4,1,17,35,0,1996,4,3,19,35,0
Description « If the stop time is before the start time, parameter error 12
will occur.
 Parameters can be separated from each other by acomma. ;).

KH/KH? Determines whether or not peak hold is used/
queries the current setting.
Syntax KHm <terminator>
"m" indicates whether peak hold is ON or OFF.
m= 0:OFF
1:0N
Query KH? <terminator>
Response example
KHO
Description Pegk hold cannot be switched ON or OFF while harmonic
andysisisin progress; error 16 will occur.

KV/KV? KA/KA? KW/KW?
Sets the scaling constant/queries the current setting.
KV is used for voltage measurement, KA for current
measurement, and KW for power measurement.
KV m1,m2 <terminator>
KA m1,m2 <terminator>
KW m1,m2 <terminator>
"m1" indicates element.
m1=0 : All elements (setting not possible during query)
1: Element1
2 : Element 2 (possible only for the 3-phase 4-wire modd)
3 : Element 3
"m2" indicates scaling constant, and must be set
within the following range.
0.0001 - m2 - 10000.
Query KVm1? <terminator> KAmM1? <terminator>
KWm1? <terminator>
Response example
KV1,1.0000 KA1,1.0000 KW1,1.0000
Description « 1f KV0?, KAO? or KWQ? is set for query, parameter
error 12 will occur.

Syntax

Syntax
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MA/MA? Sets the measurement mode for current/queries
the current setting.
Syntax MAm1,m2 <terminator>
"m1" indicates input element.
m1=0 : All elements (setting not possible during query)
1: Element1
2 : Element 2 (possible only for the 3-phase 4-wire modd)
3 : Element 3
"m2" indicates measurement mode.
m2=0 :RMS
1 :MEAN
2:DC
Query MAmM1? <terminator>
Response example
MA1,0
Description » Changing of the measurement mode is not allowed while
integration isin progress; execution error 13 will occur.
* RMSis dways sdected as measurement mode during harmonic
andyss. If an attempt ismade to changeit, error 16 will occur.
o "ml" of MAm1?indicatestheinput dement sdlected. If "0" isst,
error 12 will oceur.

MPL/MPL? Sets the number of poles to be used to obtain
synchronous speed (SYNC-rpm) from the
measured frequency/queries the current setting.

Syntax MPLm <terminator>
"m" indicates the number of poles, and must be even
number and set within the following range.
2-m-98

Query MPL? <terminator>

Response example

MPL2

Description «  1f an odd number is set for the number of poles, "1" will be

subtracted from the number to make it an even number.

MRA/MRA? Sets the full-scale value for rpm analog input/
gueries the current setting.
Syntax MRAm <terminator>
"m" indicates the full-scale value for rpm analog input,
and must be set within the following range.
ROM version before2.01  0.0001 - m - 10000.
ROM version 2.01 or later 0.0001 - m - 70000.
Query MRA? <terminator>
Response example
MRA10000

MRP/MRP? Sets the number of pulses per revolution/
gueries the current setting.
Syntax MRPm <terminator>
"m" indicates the number of pulses per revolution, and
must be set within the following range.
ROM version before2.08 1- m - 1000
ROM version 2.08 or later 1- m - 9999
Query MRP? <terminator>
Response example
MRP60

MRT/MRT? Sets the rpm input typelqueries the current setting.
Syntax MRTm <terminator>
"m" indicates the rpm input type.
m= 0: Pulse
1: Anaog
Query MRT? <terminator>
Response example
MRTO

MT/MT? Sets the MATH equation/queries the current setting.
Syntax MTm <terminator>
"m" indicates one of the following equations.
m= 0 :Efficiency

1 :Crest factor of voltage input waveform
applied to input element 1
:Crest factor of voltage input waveform
applied to input element 2
:Crest factor of voltage input waveform
applied to input element 3
:Crest factor of current input waveform
applied to input element 1
:Crest factor of current input waveform
applied to input element 2
:Crest factor of current input waveform
applied to input element 3
:Display A + Display B

N o g b~ wN

8 :Display A — Display B
9 :Display A x Display B
10 :Display A / Display B
Query MT? <terminator>
Response example
MTO

MTE/MTE? Sets the full scale value for torque input/queries the

current setting.
Syntax MTFm <terminator>
"m" indicates the torque input full scale value, and
must be set within the following range.
0.0001 - m - 10000.
Query MTF? <terminator>
Response example
MTF2000.0

MTU/MTU? Sets the unit of torque input/queries the current setting.

Syntax MTUm <terminator>
"m" indicates one of the following units.

m= 1 :UNIT-1(N-m)
- UNIT-2 (kgf-m)
: UNIT-3 (kgf-cm)
: UNIT-4 (mN-m)
- UNIT-5 (kN-m)
: UNIT-6 (ftlb)
: UNIT-7 (ozin)
: UNIT-8 (Ibin)
7 and 8 can be selected when /U1 option is
used.
Query MTU? <terminator>
Response example

MTU1

H>ONDUTEWN R

N
w

MV/MV? Sets the measurement mode for voltage/queries

the current setting.
Syntax MVm1,m2 <terminator>
"m1" indicates input element.
m1=0 : All elements (setting not possible during query)
1: Element 1
2 : Element 2 (possible only for the 3-phase 4-wire modd)
3 : Element 3
"m2" indicates measurement mode.
m2=0 : RMS
1:MEAN
2:DC
Query MVm1? <terminator>
Response example
MV1,0
Descripion » "m1" of MVm1? indicates the input element selected.
If "0" is set, error 12 will occur.
» Changing of the measurement mode is not allowed
whileintegration isin progress; error 13 will occur.
¢ RMS is aways selected as measurement mode during
harmonic analysis. If an attempt is made to change it,
error 16 will occur.

OA/OA? Sets D/A output items/queries the current settings.

Up to 14 measured data can be selected and output
as analog signal from the D/A converter.
Syntax OAm1,m2,m3 <terminator>
"m1" indicates D/A output channel, and must be set
within the following range.
1-ml-14
"m2" indicates output item no.
m2=0 :No output (None)
:Voltage (V)
:Current (A)
: Power (W)
:Reactive power (var)
:Apparent power (VA)
:Power factor (PF)
:Frequency (Frq)
:Watt-hour (possible only for the/INTG model)
:Ampere-hour (Ah) (possible only for the /
INTG model)
11 :Phase angle (deg)
12 :Voltage peak (Vpk)
13 :Current peak (Apk)
14 :Efficiency and computed result (MATH)
15 :Elapsed time of integration (INTEG-TIME)
(possible only for the/INTG model)

=
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24 :Positive watt-hour (Wh+) (possible only for
the /INTG model)
25 :Negative watt-hour (Wh-) (possible only for
the /INTG model)
26 :Positive ampere-hour (Ah+) (possible only
for the /INTG model)
27 :Negative ampere-hour (Ah-) (possible only
for the /INTG model)
29 :TORQUE (possible only for the WT1030M)
30 : rpm (possible only for the WT1030M)
31 :SYNC-rpm (possible only for the WT1030M)
32 :32: SLIP (possible only for the WT1030M)
33 :MECH-POWER (possible only for the
WT1030M)
34 :MOTORn (possible only for the WT1030M)
35 : TOTAL n (possible only for the WT1030M)
"m3" indicates element.
m3=1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3
4 :% (except for Vpk and Apk)
Query OAm1? <terminator>
Response example
OA1,1,1
Description * It is possible to select non output (m2=0), frequency
(m2=7), efficiency and computed result (m2=14),
elapsed time of integration (m2=15) and motor related
items TORQUE through TOTAL n (m2=29 through
35), whichever element is selected.
However, itisbest to set m3to 1 if the OA commandis
used to select any of those items.
* When "14" (efficiency and computed result) is sdlected for
"m2", the D/A output will beOV if theequation for MATH
sdected by MT command is not for efficiency (m=0).

OAD/OAD? Initializes D/A output items/queries the current s
ettings. Two sets of default settings are available.
The same initialization can also be performed using a
key operation.
Syntax OADmM <terminator>
"m" indicates default no.
m= 1 :Default 1 (DFLT-1)
2 :Default 2 (DFLT-2)
3 : Manual setting (SEL)
Query OAD? <terminator>
Response example
OAD1
Description » Manua setting mode (OAD3) is vdidated automatically
when the OA command is executed if "m" has been set to
"1" (default 1) or "2" (default 2).
 |If default 1 is selected, items displayed on displays C
and D are the same as those output on channels 13 and
14. Therefore, these output items (for channels 13 and
14) will be changed if items on displays C and D are
changed.

oD Requests output of measured data.
Syntax OD <terminator>
Description *  In the case of GP-IB interface, the OD command should be
usad only in addressable mode A. If the OD command is
used in addressable mode B, execution error 11 will occur.
Setting the addressable mode should be done using a key
operation.

OE Requests output of error codes via communications.
Syntax OE <terminator>
Response example
ERRO11 <terminator>

Error code Description

011 Command error

012 Parameter error

013 Attempted to change settings which

cannot be change while integration
was in progress.

015 Attempted to execute acommand
that was protected.
016 Attempted to execute a command

that was protected while harmonic
analysis was being performed.

017 Stop time had passed when auto

print mode was activated.

018 Date/time cannot be set properly.

030 File datafailure

041 ttempted to start integration when
integration had been stopped due to
an irregularity.

042 Attempt made to start integration
during integration.

043 Measurement stopped due to

overflow during integration or due
to apower failure.

044 Attempt made to stop integration
while integration was interrupted.

045 Attempt made to reset integration
while integration was in progress.

046 Attempt made to start integration
when peak overflow was detected.

047 Attempt made to start integration
when integration timer preset time
was set to "0".

048 Attempt made to start integration,
after the stop time had aready passed.

051 Measurement data overflow
occurred. "-oL" isdisplayed

052 Voltage peak overflow occurred

053 Current peak overflow occurred

054 Power factor exceeded "2". "PFErr"
is displayed.

055 "degErr" was displayed.

056 Frequency input level was too low

or below measurement range.
"ErrLo" isdisplayed.

057 Frequency was above the
measurement range. "ErrHi," is
displayed.

058 Computation overflow occurred. "-
-oF--" is displayed.

059 Computation overflow occurred.

"FrqEr" is displayed.

OF/OF? Sets communication output items for normal
measurement/inquiries about the current settings.
To set whether or not the selected item is output for
each element is possible, and the item for the
selected element will be output. (Applicable when
CMO is set)
Syntax OFm1,m2 <terminator>
"m1" indicates output item no.
ml=1 :Voltage (V)
:Current (A)
: Power (W)
:Reactive power (var)
:Apparent power (VA)
: Power factor (PF)
:Frequency (Frq)
:Watt-hour (possible only for the /INTG
model)
10 :Ampere-hour (Ah) (possible only for the /
INTG model)
11 :Phase angle (deg)
12 :Voltage peak (Vpk)
13 : Current peak (Apk)
14 :Efficiency and computed result (MATH)
15 :Elapsed time of integration (INTEG-TIME)
(possible only for the/INTG moddl)
24 :Positive watt-hour (Wh+) (possible only for
the/INTG model)
25 :Negative watt-hour (Wh-) (possible only for
the /INTG model)
26 :Positive ampere-hour (Ah+) (possible only
for the /INTG model)
27 :Negative ampere-hour (Ah-) (possible only
for the /INTG model)
29 : TORQUE (possible only for the WT1030M)
30 :rpm (possible only for the WT1030M)
31 : SYNC-rpm (possible only for the WT1030M)

O~NOUDhWN
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32 :SLIP (possible only for the WT1030M)
33 :MECH-POWER (possible only for the
WT1030M)
34 :MOTORn (possible only for the WT1030M)
35 : TOTAL n (possible only for the WT1030M)
"m2" indicates whether each element is ON or OFF,
and must be set within the following range.
0-m2-15
m2=1 :Element 1isON
2 :Element 2 is ON. (possible only for the 3-
phase 4-wire model)
4 :Element 3isON.
8 :2 isON. (except for Vpk and Apk)
Query OFm1? <terminator>
Response example
OF1,15
Descripion »  Set "m2" to the sum of their individual "m2" values.
(Examples) m2= 0 :All elements are OFF.
5 : Elements 1 and 3 are ON.
7 : Elements 1, 2 and 3 are ON.
13 : Elements 1, 3and Z are ON.
15 : Elements 1, 2, 3and X are ON.

¢ It is possble to sdect frequency (m2=7), efficiency and
computed result (m2=14), elapsed time of integration
(m2=15) and motor related items TORQUE through
TOTAL n (m2=29 through 35), whichever element is
selected. However, it is best to st m2 to 1 if the OF
command is used to sdlect any of thoseitems.

« If an element which is not effective is selected (ON),
such selection will be ignored. For instance, if
"OF1,15" is set for the 3-phase 3-wire model, element
2 will be ignored, thus "OF1,13" will be responded
when a query (OF1?) is made.

OFD/OFD? Initializes communication output items for
normal measurement/queries the current settings.
Four sets of default setting are available.
(Applicable when CMO is set)
Syntax OFDm <terminator>
"m" indicates default no.
m= 0 :All itemsare OFF. (CLEAR)
:Default 1 (DFLT-1)
:Default 2 (DFLT-2)
:All itemsare ON. (ALL)
:Manual setting (SEL) (Response only when a
query is made)
Query OFD? <terminator>
Response example
OFD1
Descripion « Manual setting mode (OFD4) is validated
automatically when the OF command is executed if
"m" is set to a value except for "4" (manua setting).
Thus, m=4 (manual setting) is effective only for
responseto aquery, and setting OFD4 will not cause an
error, but has no effect.

A WN P

OH/OH? Sets communication output items for harmonic
analysis/queries the current settings. It is possible
to set whether or not the selected item is output for
each element, and the item for the selected element
will be output. (Applicable when CMO is set)

Syntax OHm1,m2 <terminator>
"m1" indicates output item no.
m2=0 :No output (None)
ml=1 :Tota rmsvaue of 1t up to n'th harmonic
of voltage, anadlysis vaue of each harmonic
from 1 upton'th
2 :Totd rmsvaueof 1 up to n'th harmonic of
current, analysis val ue of each harmonic
from 1t upton'th
3 :Total rmsvalue of 1st up to n'th harmonic
of active power, anaysis value of each
harmonic from 1st up to n'th

:Reactive power (var)

:Apparent power (VA)

: Power factor (PF)

:PLL source frequency (Sync)

: Phase angle (deg) between f undamentals

P~NO O

16 :Harmonic distortion of voltage (VTHD)

17 :Harmonic distortion of current (ATHD)

19 :Content of each harmonic (from 2nd to
n'th) of voltage (V%)

20 : Content of each harmonic (from 2nd to
n'th) of current (A%)

21 :Content of each harmonic (from 2nd up
to n'th) of active power (W%)

22 :Phase angle of current of 1t and voltage of
each harmonic from 2nd to n'th in relaion to
voltage of the 1st harmonic (V deg)

23 :Phaseangle of voltage of 1st and current of
each harmonic from 2nd to 'thin relation to
current of the 1s harmonic (Adeg)

29 : TORQUE (possible only for the WT1030M)

30 :rpm (possible only for the WT1030M)

31 :SYNC-rpm (possible only for the WT1030M)

32 :SLIP (possible only for the WT1030M)

33 : MECH-POWER (possible only for the
WT1030M)

34 :MOTORn (possible only for theWWT1030M)

35 : TOTAL n (possible only for the WT1030M)

"m2" indicates whether each element is ON or OFF,
and must be within the following range.
0-m2-15
m2=1 :Element 1isON.
2 :Element 2 is ON. (Possible only for the 3-
phase 4-wire model)
4 :Element 3is ON.
8 :ZisON. (V, A, W, var, VA, PF only)
* "n" isthe upper limit of the harmonic order.
Query OHmM1? <terminator>
Response example
OH1,7
Descripion »  Set "m2" to the sum of their individual "m2" values.
(Examples) m2= 0 :All elements are OFF.
5 :Elements 1 and 3 are ON.
7 :Elements 1, 2 and 3 are ON.

* Itispossibleto sdect motor related items TORQUE through
TOTAL n (m2=29 through 35), whichever element is
selected. However, it is best to set m2 to 1 if the OH
command is used to select any of thoseitems.

« If an element which is not effective is selected (ON),
such selection will be ignored. For instance, if
"OH1,7" isset for the 3-phase 3-wire model, element 2
will be ignored, thus "OH1,5" will be the response
when a query (OH1?) ismade.

OHD/OHD? Initializes communication output items for

harmonic analysis/queries the current settings.
Four sets of default setting are available.
(Applicable when CMO is set)
Syntax OHDm <terminator>
"m" indicates default no.
m= 0 :All itemsare OFF. (CLEAR)
1 :Default 1 (DFLT-1)
2 :Default 2 (DFLT-2)
3 :All itemsare ON. (ALL)
4 :Manual setting (SEL) (Response only when
aquery ismade)
Query OHD? <terminator>
Response example
OHD1
Descripion « Manual setting mode (OHD4) is validated
automatically when the OH command is executed if
"m" is set to a value except for "4" (manual
setting) Thus, m=4 (manual setting) iseffectiveonly for
response to a query, and setting OHD4 will not cause
an error, but has no effect.

OR/OR? Sets harmonic order to be displayed on display A/

gueries the current setting.
Syntax ORm <terminator>
"m" indicates harmonic order, and must be set
within the following range.
1-m-50 (The harmonic order must be smaller than
the maximum order.)
Query OR? <terminator>
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Response example
OR1
Description »  If the selected order exceeds the maximum order set by HO
command or if it exceedsthe maximum limit determined by
the fundamentd frequency of theinput set by PS command,
parameter error 12 will occur.

(O] Requests output of panel set-up information via
communications.
Syntax OS <terminator>
Response example
Line 1: Model name
MODEL 253630 <terminator>
Line 2: Voltage range
RV1,9AV1,0,RV29AV20,RV39AV30 <terminator>
Line 3: Current range
RA1,4;AA1,0;SA1,1.0000;RA2,4;AA2,0;SA2,1.0000;
RA3,4;AA3,0;SA3,1.0000 <terminator>
Line 4: Display function
DA1;DB2;DC3;DD3; <terminator>
Line 5: Display element
EA1,EB1,EC1;ED1 <terminator>
Line 6: Measurement condition
WRZ;FL0;FCO;KH0;QS0; SC0;AGO;HDO;SIO;MTO;
DGO <terminator>
Line 7: Measurement mode
MV1,0,MV2,0;MV3,0;MA1,0;MA2,0;,MA3,0
<terminator>
Line 8: Scaling constant
KV1,1.0000;K A1,1.0000;KW1,1.0000;KV 2,10000;
KA2,10000;KW2,10000;KV 3,1.0000;K A 3,10000;
KW3,1.0000 <terminator>
Line 9: Averaging setting
ATO;AC1 <terminator>
Line 10: Integration setting (possible only for the /INTG
model)
1C0; TMO,0;1L0O <terminator>
Line 11: Harmonic analysis setting (possible only for the
/HRM model)
DH1;PS1;AF0; DFO;HGO;HO50;HA 0; OR1<terminator>
Line 12: Printer setting (possible only for the/B5 modd)
PRO;PY 0;P10,0,10 <terminator>
Line 13: D/A output setting (possible only for the /DA
model)
RT1,0 <terminator>
Line 14: Motor evaluation setting (possible only for the
WT1030M)
MTF2000.0;M TU1;MRTO0;MRP60;MRA 10000;
MPL2 <terminator>
Line 15: Command/format group
CMO <terminator>
Line 16: Output end
END <terminator>
Description » The number of lines varies depending on the options
used and model type.
* For lines containing items which are set for each element,
output items vary depending on the model type.

PE/PE?  Sets print output items for normal measurement/
queries the current settings. To set whether or not
the selected item is output for each element is
possible, and the item for the selected element will
be output.
Syntax PFm1,m2 <terminator>
"m1" indicates print output item no.
ml=1 :Voltage (V)
:Current (A)
: Power (W)
:Reactive power (var)
:Apparent power (VA)
:Power factor (PF)
:Frequency (Fra)
:Watt-hour (possible only for the /INTG
model)
10 : Ampere-hour (Ah) (possible only for the
/INTG model)
11 :Phase angle (deg)
12 :Voltage peak (Vpk)
13 : Current peak (Apk)

O~NOOOBhWN

PFDIPED?

14 :Efficiency and computed result (MATH)
15 :Elapsed time of integration (INTEG-TIME)
(possible only for the/INTG modd)
24 :Positive watt-hour (Wh+) (possible only
for the /INTG model)
25 :Negative watt-hour (Wh-) (possible only
for the /INTG model)
26 : Positive ampere-hour (Ah+) (possible
only for the/INTG model)
27 :Negative ampere-hour (Ah-) (possible
only for the/INTG model)
29 :TORQUE (possible only for the WT1030M)
30 :rpm (possible only for the WT1030M)
31 : SYNC-rpm (possible only for the WT1030M)
32 :SLIP (possible only for the WT1030M)
33 :MECH-POWER (possible only for the
WT1030M)
34 :MOTORn (possible only for the WT1030M)
35 :TOTAL n (possible only for the WT1030M)
"m2" indicates whether each element is ON or OFF,
and must be set within the following range.
0-m2-15
m2=0 :No output (None)
m2=1 :Element 1is ON
2 :Element 2 is ON. (Possible only for the 3-
phase 4-wire model)
4 :Element 3isON.
8 : 2 is ON.(except for Vpk and Apk)
Query PFm1? <terminator>
Response example
PF1,15
Descripion Set "m2" to the sum of their individual "m2" values.
(Examples) m2= 0 :All elements are OFF.
5 :Elements 1 and 3 are ON.
7 :Elements 1, 2 and 3 are ON.
13 :Elements 1, 3and X are ON.
15 :Elements 1, 2, 3 and are ON.
¢ It is possible to sdect frequency (m2=7), efficiency and
computed result (m2=14), elapsed time of integration
(m2=15) and motor related items TORQUE through
TOTAL n (m2=29 through 35), whichever element is
selected. However, it is best to set m2 to 1 if the PF
command is used to sdlect any of thoseitems.
 If an element which is not effective is selected (ON),
such selection will be ignored. For instance, if
"PF1,15" isset for the 3-phase 3-wire model, element 2
will be ignored, thus "PF1,13" will be the response
when aquery (PF1?) is made.

Initializes print output items for normal
measurement/queries the current settings. Four
sets of default setting are available.
Syntax PFDm <terminator>
"m" indicates default no.

m= 0 :All itemsare OFF. (CLEAR)
:Default 1 (DFLT-1)
:Default 2 (DFLT-2)
:All itemsare ON. (ALL)
:Manual setting (SEL) (Response only when
an inquiry is made)
Query PFD? <terminator>
Response example

PFD1

Description » Manual setting mode (PFD4) is validated automatically
when the PF command isexecuted if "m" isset to avalue
except for "4" (manua setting). Thus, m=4 (manual
setting) is effective only for response to a query, and
setting PFD4 will not cause an error, but has no effect.

A WN P

IM 253620-01E

App1l-11

Appendix

. T spuewwo) suonedunwwo) T xipuaddy



Appendix 1.2 Command

PH/PH? Sets print output items for harmonic analysis/
queries the current settings. To set whether or not the
selected item is output for each element is possible,
and the item for the selected element will be output.
Syntax PHm1,m2 <terminator>
"m1" indicates print output item no.
ml=1 : Andyssvoltage value and relaive harmonic
content are printed in numeric. (V)

2 :Andysscurrent value and relaive harmonic
content are printed in numeric. (A)

3 :Andyssactive power vaue and relative
harmonic content are printed in numeric. (W)

4 : Phase angle of voltage of each harmonic from
2ndton'thinrelaion to voltage of the 1st and
phase angle of voltage of each harmonic from
2ndton'thin rdation to current of the 1¢t are
printed in numeric. (deg)

5 :Analysisvoltage vaue s printed in graph. (GV)

6 :Analysis current valueis printed in graph. (GA)

7 :Analysis active power value is printed in
graph. (GW)

8 :Phase angle of voltage of each harmonic
from 2nd to n'th in relation to voltage of
the 1st is printed in graph. (GVD)

9 :Phase angle of current of each harmonic
from 2nd to n'th in relation to current of
the 1st is printed in graph. (GAD)

10 :Relative harmonic content of voltageis
printed in graph. (CGV)
11 :Relative harmonic content of current is
printed in graph. (CGA)
12 :Relative harmonic content of active
power is printed in graph. (CGW)
29 : TORQUE (possible only for the WT1030M)
30 :rpm (possible only for the WT1030M)
31 : SYNC-rpm (possible only for the WT1030M)
32 :SLIP (possible only for the WT1030M)
33 :MECH-POWER (possible only for the
WT1030M)
34 :MOTOR n (possible only for the WT1030M)
35 :TOTAL n (possible only for the WT1030M)
"m2" indicates whether each element is ON or OFF,
and must be within the following range.
0-m2-7
m2=1:Element 1is ON.

2:Element 2 is ON. (Possible only for the 3-
phase 4-wire model)

4:Element 3is ON.

*"n" is the upper limit of the harmonic order.

Query PHmM1? <terminator>
Response example
PH1,7
Description *  Set "m2" to the sum of their individua "m2" values.
(Examples) m2= 0 :All elements are OFF.
5 :Elements 1 and 3 are ON.
7 :Elements 1, 2 and 3 are ON.

« Itispossbleto sdect motor related items TORQUE through
TOTALN (m2=29 through 35), whichever element is
selected. However, it is best to set m2 to 1 if the PH
command is used to sdlect any of thoseitems.

« |f an element which is not effective is selected (ON),
such selection will beignored. For instance, if "PH1,7"
is set for the 3-phase 3-wire model, element 2 will be
ignored, thus "PH1,5" will be the response when a
query (PH1?) is made.

Initializes print output items for harmonic
analysis/queries the current settings. Four
sets of default setting are available.
Syntax PHDm <terminator>

"m" indicates default no.

m= 0 :All itemsare OFF. (CLEAR)

:Default 1 (DFLT-1)
:Default 2 (DFLT-2)
:All items are ON. (ALL)
:Manual setting (SEL) (Response only when
aquery ismade)

PHD/PHD?

A WN PP

Query PHD? <terminator>
Response example
PHD1

Description » Manual setting mode (PHD4) is validated automatically
when the PH command is executed if "m" is set to a
value except for "4" (manual setting). Thus, m=4
(manual setting) iseffective only for responseto aquery,
and setting PHD4 will not cause an error, but has no
effect.

P1/PI1? Sets print interval in auto print mode/queries the
current setting.
Syntax PIm1,m2,m3 <terminator>
"m1" indicates hour
0-ml-99
"m2" indicates minute
0-m2-59
"m3" indicates second
10 - m3 - 59
Query PI? <terminator>
Response example
PI10,1,0
Descripton »  The minimum settable print interval is 10 seconds. If
theinterval is set below 10 seconds, parameter error 12
will occur.

PO Prints out measured data.
Syntax PO <terminator>
Description » This command is valid whether print mode is auto or
manual.
PP
Syntax

PR/PR?
Syntax

Prints out panel set-up information.
PP <terminator>

Sets print mode /queries the current setting.
PRm <terminator>
"m" indicates print mode.
m= 0 :Manual
1:Auto
Query PR? <terminator>
Response example
PRO
Description *  In the case of start/stop time synchronous print method
(PY0), error 17 will occur if the stop time has already
passed when auto print mode is activated.

PS/PS? Sets the input to be used as the fundamental
frequency (PLL source) for PLL synchronization/
gueries the current setting.

Syntax PSm <terminator>
"m" indicates the input to be used asthe PLL source.
m= 1:V1

Al

:V2 (possible only for the 3-phase 3-wire model)

:A2 (possible only for the 3-phase 3-wire model)

V3

:A3

:EXT (externa input)

Query PS? <terminator>

Response example

PS1
Description «  If an input other than externd input (EXT) is sdlected, the
QS command (used to set the input to be used for frequency
messurement) will have be same setting asthe PS setting.

~NoO O WNPE

PT/PT? Sets the integration start time and stop time/

gueries the current settings.
Syntax PT m1/m2/m3/m4/m5/m6,m7/m8/m9/m10/m11/
m12 <terminator>
"m1" indicates start year
1996 - m1 - 2095
"m2" indicates start month
1-m2-12
"m3" indicates start day
1-m3-30o0r31or28or29
"m4" indicates start hour
0-m4- 23
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"m5" indicates start minute
0-mb5 - 59
"m6" indicates start second
0-mé6 - 59
"m7" indicates stop year
1996 - m7 - 2095
"m8" indicates stop month
1-m8-12
"m9" indicates stop day
1-m9-30o0r31or28or29
"m20" indicates stop hour
0-mil0- 23
"m11" indicates stop minute
0-mll- 59
"m12" indicates stop second
0-mil2- 59
Query PT? <terminator>
Response example
PT1996,4,1,17,35,0,1996,4,3,19,35,0
Description «  1f the stop time is before the start time, parameter error
12 will occur.
 Parameterscan be separated from each other by acommay,).

PY/PY? Setsthe print synchronous method for auto print
mode/queries the current setting.
Syntax PYm <terminator>
"m" indicates synchronous print method.
m= 0 : Start/stop time synchronous print method
1 : Integration time synchronous print method
(possible only for the/INTG moddl)
Query PY? <terminator>
Response example
PYO
Description * In the case of auto print mode (PR1), error 17 will
occur if the stop time has already passed when the start/
stop time synchronous print method is selected

QF/QF?  Sets the frequency filter ON or OFF/queries the
current setting.
Syntax QFm <terminator>
"m" indicateswhether the frequency filter isON or OFF.
m= 0 :0OFF
1:0ON
Query QF? <terminator>
Response example
QFO0

OS/QS? Sets the input to be used for frequency
measurement/queries the current setting.
Syntax QSm <terminator>
"m" indicates the input to be used for frequency
measurement.
m= 1:V1
‘Al
:V2 (possible only for the 3-phase 3-wire model)
:A2 (possible only for the 3-phase 3-wire model)
V3
:A3
Query QS? <terminator>
Response example
Qs1
Description «  If this setting is changed, the PLL source (set by the PS
command) will also be changed.

OO wWNE

RA/RA? Sets current range/queries the current setting.
Syntax RAmM1,m2 <terminator>
"m1" indicates input element.
m1=0 :All elements
1 :Element 1
2 :Element 2 (possible only for the 3-phase 3-
wire model)
3 :Element 3
"m2" indicates current range.
m2=4:0.5 A range
5:1A range
6 :2 A range
7 :5A range
8 :10 A range

RC

9 :20 A range

18 :250 mV range (possible only for the /
EX2 model)

19 :500 mV range (possible only for the /[EX2

model)

20 :1V range (possibleonly for the/EX2 model)

21 :2.5V range (possible only for the /[EX2
model)

22 :5V range (possible only for the /EX2 modd)

23 :10V range (possible only for the/EX2 modd)

Query RAmM1? <terminator>
Response example
RA1,9
Description » Changing of the current range is not allowed while
integration isin progress; execution error 13 will occur.

» The ranges from 250 mV through to 10 V are for the
external sensor. When using any of these ranges, be
sureto set acorrect external sensor scaling value using
the SA command.

* If aninquiry ismade using RAO?, error 12 will occur.

Initializes panel set-up information.

Syntax RC <terminator>

Description *  Itisnot possibletoinitialize the following communications
related set-up information using this command.
Communication mode

GP-1B address (if the GP-IB interface is used)
Handshake, format and baud rate (if the RS-232-C is
used)

RT/RT? Sets the rated integration time when integrated

values are to be output as an analog signal/queries the
current setting.
Syntax RTm1,m2 <terminator>
"m1" indicates hour
0-ml- 999
"m2" indicates minute
0-m2-59
Query RT? <terminator>
Response example
RT1,0
Description »  The settable minimum timeis 1 (minute).

RV/RV? Sets voltage range/queries the current setting.

Syntax RVm1,m2 <terminator>
"m1" indicates input element.
m1=0 :All elements
1 :Element 1
2 :Element 2 (possible only for the 3-phase 3-
wire model)
3 :Element 3
"m2" indicates voltage range.
m2=3 :15V range
130V range
160 V range
1100 V range
:150 V range
1300V range
1600 V range
10 :1000 V range
Query RVm1? <terminator>
Response example
RV1,9
Description « Changing of the voltage range is not alowed while
integration isin progress; execution error 13 will occur.
* "ml" entered by RVm1? indicates the input element
selected. If "0" is set, error 12 will occur.

©oo~NO U~
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Appendix 1.2 Command

SA/SA? Sets the external sensor scaling constant/queries
the current setting.
Syntax Saml,m2 <terminator>
"m1" indicates element.
m1=0 :All elements (setting not possible during
inquiry)
1 :Element 1
2 :Element 2 (possible only for the 3-phase 3-
wire model)
3 :Element 3
"m2" indicates the external sensor scaling constant,
and must be set within the following range.
ROM version before2.01  0.9000 - m2 - 10000.
ROM version 2.01 or later ~ 0.1000 - m2 - 10000.
Query SAm1? <terminator>
Response example
SA1,10.000
Description « 1f aquery is made using SAQ?, parameter error 12 will
occur.

SC/SC? Determines whether or not to use the scaling

function/queries the current setting.

Syntax SCm <terminator>
"m" indicates whether scaling is ON or OFF.
m= 0 :OFF
1:ON

Query SC? <terminator>
Response example

SCOo

SI/SI? Sets the sample rate for normal measurement/queries
the current setting.
Syntax Slm <terminator>
"m" indicates sample rate.
m= 0:0.100 s
1:0.250s
2:0.500s
3:2.000s
4:5.000s
Query SI? <terminator>
Response example
SI0
Description »  Changing of the samplerateisnot alowed whileintegration
isin progress, execution error 13 will occur.
« For the samplerate for harmonic andyss, refer to page 9-8.

SL

Recalls panel set-up information from a selected file.
Syntax SLm <terminator>
"m" indicates file no., and must be set within the
following range.,, 1 - m- 8
It is not possible to recal the following communications-
related set-up information using this command.
Communication mode
GP-1B address (if the GP-IB interface is used)
Handshake, format and baud rate (if the RS-232-C is
used)

Description »

SS Stores panel set-up information into a selected file.
Syntax SSm <terminator>
"m" indicates file no., and must be set within the
following range.
1-m-8

Sets the time on the instrument's internal clock/
gueries the current setting.
Syntax TIm1,m2,m3 <terminator>
"m1" indicates hour
0-ml-23
"m2" indicates minute
0-m2-59
"m3" indicates second
0-m3-59
Query TI? <terminator>
Response example
TI17,15,0

TITI?

TM/TM? Sets integration timer preset time/queries the

current setting.
Syntax TMm1,m2 <terminator>
"m1" indicates hour
0-ml- 999
"m2" indicates minute
0-m2-59
Query TM? <terminator>
Response example
TM1,0

TO/TO? Sets the data format for measured data to be
output via communication/queries the current
setting.
Syntax TOm <terminator>
"m" indicates data format.
m= 0 :ASCII
1 :Binary
Query TO? <terminator>
Response example
TOO
Description « 1 binary format (m=1) is selected, measured data will
be output without header and with terminator EOI.
However, the settings made by the H and DL command
will remain unchanged.

WR/WR? Sets the wiring system/queries the current setting.
Syntax WRm <terminator>
m= 1:102W
2 :103W
3 :303W
4 :3P4W (possible only for the 3-phase 4-wire
model)
5 :3V3A (possible only for the 3-phase 4-wire
model)
Query WR? <terminator>
Response example
WR1

ZC Calibrates zero level.
Syntax ZC <terminator>
Descripton » Execution of cdibrationisnot dlowed whileintegrationisin
progress; execution error 13 will occur.
¢ This command is not effective during harmonic
analysis. It is not possible to carry out zero-level
calibration.

App 1 - 14

IM 253620-01E



Appendix 1.3 Status Byte Format

Appendix 1.3 Status Byte Format

DI08 DI07 DI06 DIO5 DI04 DI03 Dl102 DI01

Integration| SRQ ERROR Printer OVER Syntax |Integration|Computation
BUSY BUSY ERROR [END END

Integration BUSY (DIO 8)
This bit is set to "1" when integration is in progress. This bit cannot be disabled by the IM
command sinceit isastatus bit. Even if thisbitissetto"1", SRQ will not be affected.

SRQ(DIO 7)

Thisbitisset to"1" when computation END (DIO 1), integration END (DIO 2), OVER (DIO 4) or
syntax ERROR (DIO 3) occurs. When RQSisset to"1", SRQ is set to TRUE, issuing a service
request to the controller. This bit is reset to "0" when a response is sent to the serial poll. To
prevent the SRQ and status byte being affected by computation END, integration END, OVER or
syntax ERROR, this bit must be disabled by the IM command.

After an "IM15", SRQ is affected by a computation END, integration END, syntax ERROR or
OVER.

After an"IM1", SRQ is affected only by a computation END.

In the case of "IM4", the SRQ is affected only by a syntax ERROR.

ERROR(DIO 6)
When a syntax ERROR or OVER occurs, this bit is set to "1" and the SRQ is set to TRUE.

Printer BUSY (DIO 5)
This bit is set to "1" when printing of dataisin progress. This bit cannot be disabled by the IM
command sinceit isastatus bit. Even if thisbitissetto"1", SRQ will not be affected.

OVER(DIO 4)

Thishitissetto"1" and the SRQ is set to TRUE when an overrange occurs in the measured data.
However, thisis not valid if the bit has been disabled by the IM command. Thishit is reset after
aresponse is made to the serial poll. The nature of OVER can be identified by the OE command.

Syntax ERROR (DIO 3)

Thisbitisset to"1" when acommand error, parameter error or execution error occurs. The error
no. can be identified by the OE command. This bit is reset after a response is made to the seria
poll. However, thisisnot valid if the bit has been disabled by the IM command.

Integration END (DIO 2)
This bit is set to "1" when integration has been completed. The bit is reset when a response is
madeto the serial poll. However, thisisnot valid if the bit has been disabled by the IM command.

Computation END (DIO 1)
Thisbit is set to "1" when computation has been completed and the display isupdated. Thebit is
reset when a response is made to the serial poll. However, thisis not valid if the bit has been
disabled by the IM command.

IM 253620-01E
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Appendix 1.4 Data Output Format

Appendix 1.4 Data Output Format

Output Format for Measured/Computed Data
Data Format
Measured data normally consists of 6 bytes of header and 11 bytes of data.

| Header | Data

Header Section
The header section consists of 6 bytes (hl to h6.)

|h1|h2|h3|h4|h5|h6|

hl to h3: Datatype

V__ :Voltage A__ : Current W_ _ : Power

VA_ : Apparent power Var : Reactive power PF_ : Power factor
HzV : Voltagefrequency HzA : Currentfrequency Wh_ : Watt-hour

Ah_ : Ampere-hour DEG : Phase angle Wh+ : Pogtive watt-hour
Wh— : Negativewatt-hour Ah+ : Pogtiveamperehor  Ah— : Negdiveampere-hour
Vpk : Peak voltage Apk : Peak current

Eff : Efficiency HM_ : Elapsed time of integration

CV1 : Crest factor of V1 CAl : Crest factor of A1

CV2 : Crest factor of V2 CA2 : Crest factor of A2

CV3 : Crest factor of V3 CA3 : Crest factor of A3

A+B : Vaueondisplay A + Vaueon display B
A-B :Vaueondisplay A —Valueon display B
A*B :Vaueondisplay A « Vaueon display B
A/B :Vaueondisplay A / Valueon display B

Tor : Torque rpm : Rotating speed Srp @ Synchronous speed

Slp :Sip MPw : Mechanical power
MEf : Motor efficiency  TEf : Tota efficiency

h4: Element
1: Element1 2 : Element 2 3: Element 3 4:3
_  No element (for Eff, HM_, CV1to A/B, Tor to TEf)

h5 : Data state
N : Normal
E : No data

| : Overrange

h6 : Indicates phase lead or lag when the data type is DEG (phase angle).

" " (space) is selected if the data type is not DEG.
G:lLag D:Lead _ : Not detectable

Data Section
The data section consists of 11 bytes (d1 to d11.)

|d1|d2|d3|d4|d5|d6|d7|d8|d9| di0 | di1 |
d1 : Polarity ; _ (space) or - (minus)

d2tod8 : Mantissa, floating-point number of the maximum 6 digits
d9todll :Exponent E-3==>m, E+0, E+3==>k, E+6 ==>M

If the data typeis Eff, MEf or TEf

do - % d10to d11 : (space)

O : Computationoverflow P : Peak overflow

App1-16
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Appendix 1.4 Data Output Format

+ Data state in the case of an overrange (g} , - - - - - isdisplayed.)

Ini|n2|nsfna| 1| _[_[ofofofe]o]e].[E]+]3]

» Data state in the case of a computation overflow

(oF FFE-r dELEFR Errln Err;‘-.’.,isdisplayed.)
(ot e[ me o | | |5 | o] o]s|als].|ele]o

* Data state in the case of no data
“1" of data causing an overrange becomes "E".
« Elapsed time of integration

[ ||| _ |- | [at] 2] o] ae|as | o] or|as]as]

dltod3 : Elapsed time of integration Hour
d4 S

d5tod6 : Elapsed time of integration Minute
d7 R

d8tod9 : Elapsed time of integration Second

Output Format when "SEL" (manual setting) is Selected
Measured/computed data can be output simultaneously, and the user is allowed to choose any
output items. Each output block is of the following format.

Line 1 ’V__lHA__lHW_ 1‘ VA 1‘ ‘Varl‘ PF_1‘ DEG1 ‘VpleApkl Terminator ‘

| Ah+1|,|Ah-1 | Terminator

[pea] Joeet] |
[ Jwn o] sl Jwna] [an 2| Jana] [an-1 | |
tines [v_ 2|2l o2 [ua 2| [varz ] [oe] [oeea] [vorce] [ pie] Termimtor |
Line 4 ’HM _‘,Wh_Z ,‘Wh+2‘ Wh- ZHAh 2HAh+2HAh2‘ Terminator ‘
tines [v_ 3l 3 [vm [vara [ e o] [peed] [vaka] [apka] Temminetor |
Line & a3 Joea] ] [ a3 Jaea [ | Tormnator |
tine 7 [v_ &l Al o [oa s [vara | [ e s [ verminator |
o] Junea] Jun4]

Line 8 ’HM__ ,|Wh_4|,|Wh+4|,|Wh-4 ,‘Ah 4‘ ‘Ah+4‘ ‘Ah-4‘ Terminator ‘
) - : Hz**: Input to be used for frequency measurement (one of HzV1 to HzA3)
Line 9 ’ Hz* |,| Eff_ | Terminator | gf - Eficiency (Eff ) or computed result (CV1to A/B.)

Line 11 ’ END‘ Terminator ‘ END: Block end line (“END")

Each output block normally consists of 11 linesincluding the block end line ("END"). However, if
all output items on aline are set to "no output", this line will be omitted, reducing the number of
output lines to 10. For instance, if al output items (V_ _2 to Apk2) are set to "no output”, line 3
will be omitted.

Furthermore, if any output item on alineisset to "no output”, al datafollowing thisitem ontheline
will be shifted forward. Forinstance, if A__3online5issetto"no output”, V__3will befollowed
immediately by the datafor W__3.

Note
« Lines 3 and 4 are not output with the 3-phase 3-wire model.
« Lines 2, 4, 6 and 8 are output only with the instrument equipped with the integration function (/INTG).
» Line 10 is output only with the WT1030M.

IM 253620-01E
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Appendix 1.4 Data Output Format

Output Format when "DFLT-1" is Selected

Line 1 ’V__l‘.A__l‘,W__l‘ Terminator ‘

Line2 |V__2|,|A__2[,|W__2 Terminator‘

| |
Line 3 ’V__3‘ W 3‘ Terminator ‘
| |

Line 4 ’V__4, A__4‘, W_ _4| Terminator ‘
Line 5 ’ Hz** | Terminator ‘ Hz**: Input to be used for frequency measurement (one of HzV1 to HzA3)

Line 6 ’ END‘ Terminator ‘ END: Block end line ("END")

Note

« Line 2 is not output with the 3-phase 3-wire model.

Output Format when "DFLT-2" is Selected (equipped with the integration function)

Line 1 ’W__l‘ Terminator ‘

Line 2 ’HM_J,‘Wh_lHWh+1 ,‘Wh-lH Ah_lHAh+1 ,‘Ah-l ‘ Terminator ‘

Line 3 ’W__Z‘ Terminator ‘

Line 4 ’HM_J.‘Wh_ZHWh+2 ,‘Wh-ZH Ah_2HAh+2 ,‘Ah-Z ‘ Terminator ‘

Line5 ’W__3‘ Terminator ‘

Line 6 ’HM_J ,‘Wh_S‘ ,‘Wh+3

,‘Wh-S‘ ‘ Ah_S‘ ,‘Ah+3

,‘Ah-S‘ Terminator ‘

Line7 ’W__4‘ Terminator‘

Line 8 ’HM_J ,‘Wh_4‘ ,‘Wh+4

,‘Wh-4‘ ‘ Ah_4‘ ‘ Ah+4

,‘Ah-A‘ Terminator ‘

Line 9 ’ Hz** | Terminator ‘ Hz**: Input to be used for frequency measurement (one of HzV1 to HzA3)

Line 10 ’END‘ Terminator ‘ END: Block end line (“END")

Note

¢ Lines 3 and 4 are not output with the 3-phase 3-wire model.

Output Format when "DFLT-2" is Selected (not equipped with the integration

function)

Line1 ’ PF 1HDEGlH HApkl‘ Terminator ‘

Line 2 ’PF ZHDEGZH HAka‘ Terminator ‘

Line 3 ’PF SHDEGSH HApk3‘ Terminator ‘

Line 4 ’PF 4HDEG4‘ Terminator ‘

Line 5 ’ Hz** | Terminator ‘ Hz**: Input to be used for frequency measurement (one of HzV1 to HzA3)

Line 6 ’ END‘ Terminator ‘ END: Block end line ("END")

Note

¢ Line 2 is not output with the 3-phase 3-wire model.
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Output Format for Harmonic Analysis Data

Data Format
Output data consists of 8 bytes of header and 11 bytes of data.

| Header | Data |

Header Section

The header section consists of 8 bytes (hl to h8.)
|h1|h2|h3|h4|h5|h6|h7|h8|

hlto h3 : Datatype

V__ : Tota rmsvalue of 1st to n'th of voltage, analysis value of each harmonic from 1st to
n‘th of voltage

A__ : Tota rmsvalue of 1st to n"th of current, analysis value of each harmonic from 1st to
n'th of current

W__ : Total rmsvalue of 1st to n'th of active power, analysis value of each harmonic from

1st to n"th of active power

VA_ : Apparent power

Var : Reactive power

PF_ : Power factor of 1st

HzV : Fundamental frequency of PLL source voltage

HzA : Fundamental frequency of PLL source current

DEG : Phase angle between fundamentals

VTH : Harmonic distortion of voltage

ATH : Harmonic distortion of current

VCN : Content of each harmonic from 2nd to n'th of voltage

ACN : Content of each harmonic from 2nd to n'th of current

WCN : Content of each harmonic from 2nd to n'th of active power

DGV : Phaseangle of current of 1st and voltage of each harmonic from 2nd to n‘th in
relation to voltage of the 1st

DGA : Phase angle of voltage of 1st and current of each harmonic from 2nd to n'th in
relation to current of the 1st

Tor :Torque rom  : Rotating speed Srp: Synchronous speed
Slp :Slip MPw : Mechanical power
MEf : Motor efficiency TEf : Tota efficiency
h4 : Element
1: Element 1 2: Element 2 3: Element 3

4: 3 (total rmsvalue of harmonic from 1stton'thof V_ _,A__andW_ _, VA_, Var and PF)
_ - No element (for Tor to TEf)
h5 : Data state
N : Normal | : Overrange O : Computationoverflow P : Peak overflow
E : No data
h6, h7 : Order
01 to 50: Order of the fundamental or harmonic (must be smaller than the maximum order)
_: No order (total rms value of harmonic from 1stton'thof V_ _,A__andW_ _, VA_, Var,
PF_, HzV, HzA, DEG, VTH, ATH, Tor to TEf)
h8 : Indicates phase lead or lag when the data type is DGV or DGA, and order is 01.
“ " (space) is selected if the datatypeis not DGV or DGA.
G:Lag D:Lead _ > Not detectable
*"n" isthe upper limit of the harmonic order.

Data Section
The data section consists of 11 bytes (d1 to d11.)

|d1|d2|d3|d4|d5|d6|d7|d8|d9| d10 | di1 |
d1 : Polarity ; _ (space) or - (minus)

d2tod8 : Mantissa floating-point number of the maximum 6 digits
d9to d1l : Exponent E-3==>m, E+0, E+3==>k, E+6 ==> M

If the datatypeisVTH, ATH, CVN, ACN, WCN, MEf or TEf

do % diOtodll . _(space)
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Appendix 1.4 Data Output Format

Output Format when "SEL" (manual setting) is Selected

Harmonic analysis data can be output simultaneously, and the user is allowed to choose any output
items. Each output block is of the following format.

"##" indicates the maximum order. Datafor orders exceeding the maximum order will not be output.

Line 1 ’V_ CINC _HV_ _INO1 ‘ V_ _1N02 H ------------ ‘V_ _IN## ‘ Terminator ‘
Line 2 ’A CAINC ‘ _INO1|,|A_ 1N02‘ ‘ ------------ ‘A__lN##‘ Terminator ‘
Line 3 ’W _IN i ' _INO1|,|W_ lNOZH ------------ ‘W__lN##‘ Terminator ‘
Line 4 ’VA IN_ _|,|VarlN_ _‘ ‘DEGlN J ‘VTHlN _H ATHlN_J Terminator ‘

Line5 ’VCNlNOZ JVCNINO3 |, « « v v v v e e e e s ‘VCNlN##‘ Terminator ‘

|
|
|
\
|
|

1

|
|
|
Y‘PF IN_
|
|
|

[t .
[w_nox
[varan_|
[vonnos|
‘ ACNINO3 ‘ )
jweninos|
[oovanez],
[ponuez]

Line 6 ’ACNlNOZ ------------ ‘ACNlN##‘ Terminator ‘
Line 7 ’WCNlNOZ WCNINO3|,| - =« » = v v v v e e s ‘WCNlN##‘ Terminator ‘
Line 8 ’DGVlNOl ,| DGV1INO2 ‘DGV1N03‘ ‘ ------------ ‘DGVlN##‘ Terminator ‘
Line 9 ’DGAlNOl DGA1NO2 ‘DGA1N03‘ ‘ ------------ ‘DGAlN##‘ Terminator ‘

Line 10to 18 Datafor element 2 (dataformat isthe same asline 1 to 9)

Line 19to 27 Datafor element 3 (dataformat isthe sameasline1to 9)

Line 28 ’V__4N__HA__4N__HW__4N_<H VA_4N__HVar4N__ H PF_4N__‘ Terminator ‘
Line 29 ’ Hz**N_ _ ‘ Terminator ‘ Hz**: PLL source frequency (one of HzV1 to HzA3)
Line 30 ’ Tor_N__H rpm_N__H Srp_N__H SIp_N__H MPw_N_ _ H MEf_N_ _ 22

28 MEf_N_ _‘ ‘ TEf_N__‘ Terminator ‘

Line 31 ’ END‘ Terminator ‘ END: Block end line ("END")

Each output block normally consists of 31 linesincluding the block end line ("END"). However, if
all output items on aline are set to "no output", this line will be omitted, reducing the number of
output lines to 30. For instance, if al output items (VA_IN_ _to ATHIN_ ) are set to "no
output”, line 4 will be omitted. However, lines1to 3 and 5to 9 will not be output if they are set to
"no output”, since only one output item is contained in those lines.

Furthermore, if any output item on alineisset to "no output”, al datafollowing thisitem ontheline
will be shifted forward. For instance, if VarIN__online4isset to "no output”, VA_IN_ _ will be
followed immediately by the datafor PF_1N_ .

Note

« Lines 10 to 18 are not output with the 3-phase 3-wire model.
¢ Line 30 is output only with the WT1030M.
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Output Format when "DFLT-1" is Selected
"##" indicates the maximum order. Datafor orders exceeding the maximum order will not be output.

Line 1 ’V_ CANC _HV__lNOl H V_ _1NO02 H ------------ ‘V__lN##‘ Terminator ‘
Line 2 ’A__lN ‘ ‘ 1N01‘ ‘ _ _1NO02 H ------------ ‘A__lN##‘ Terminator ‘
Line 3 ’W__lN _H - 1N01H - 1N02H ------------ ‘W__lN##‘ Terminator ‘
Line 4 ’VTHlN HATHIN ‘ Terminator ‘

Line5 ’VCNlNOZ HVCN1N03 ‘ ‘ ------------ ‘VCNlN##‘ Terminator ‘

Line 6 ’ACNlNOZHACNlNO3H ------------ ‘ACNlN##‘ Terminator ‘

Line 7 ’WCNlNOZ‘ ‘WCNlNOS‘ ‘ ------------ ‘WCNlN##‘ Terminator ‘

Line 8to 14 Datafor element 2 (dataformat isthe sameaslines1to 7)

Line 15to 21 Datafor element 3 (dataformat isthe same aslines1to 7)

Line 22 ’ Hz**N_ _ ‘ Terminator ‘ Hz**: PLL source frequency (one of HzV1 to HzA3)

Line 23 ’ END‘ Terminator ‘ END: Block end line ("END")

Note

. Lines 8 to 14 are not output with the 3-phase 3-wire model.

Output Format when "DFLT-2" is Selected
"##" indicates the maximum order. Datafor orders exceeding the maximum order will not be output.

Line 1l ’DEGlN_J Terminator ‘

Line 2 ’DGVlNOl‘ ‘DGVlNOZHDGVlNO3H ------------ ‘DGVlN##‘ Terminator ‘

Line 3 ’DGAlNOl‘ ‘DGAlNOZH DGA1N03‘ ‘ ----------- ‘DGAlN##‘ Terminator ‘

Line 4to 6 Datafor element 2 (dataformat isthe same aslines 1 to 3)

Line 7to 9 Datafor element 3 (dataformat isthe same aslines 1 to 3)

Line 10 ’ HZ**N_ _ ‘ Terminator ‘ Hz**: PLL source frequency (one of HzV1 to HzA3)

Line 11 ’END‘ Terminator ‘ END: Block end line ("END")

Note

« Lines 4 to 6 are not output with the 3-phase 3-wire model.

Output Format for Set-up Information/Error Codes
Refer to the application examples of the OS and OE commands given in the Appendix 1.2. To see
the contents of the displays in these examples, refer also to the description of the commands given
in the Appendix 1.2.
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Output Format for Binary Data

Data Section
The data section consists of 4 bytes of IEEE SINGLE REAL data. The data can be converted to
physical value using the following formula. (MSB of the data is output first.)

D= (1P x 25 x 1+ N)
D : Physical value
S: Sign (polarity) bit (0 or 1)

E : Exponent (0 to 254)
M : Mantissa (23 bits of binary value)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 O

Exponent

i

Mantissa

Sign (polarity) bit

» Data state in the case of an overrange or computation overflow

(Dl’., Dl':, F’FE/' r ,Cl'll_:'u-l’_:!', El' L o, El- rH isdisplayed.)
[9.9E+37] (+x) is output.
» Elapsed time of integration (- - - - - is displayed.)

[9.91E+37] (NAN) is output.

» Elapsed time of integration
Hour: 16-bit binary value
Minute: 8-bit binary value
Second: 8-bit binary value

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 1312 1110 9 8 7 6 5 4 3 2 1 0

Hour Minute o Second
Header is always omitted, irrespective of whether or not addition of header is set by the

communication command H.

Output Format

All data selected as described in Section 15.1, " Selecting the Output Items" is output at one time as

one block data (4 bytes x number of data sets).

» Dataof each itemsis output in the same order as ASCII format.

» No commaisinserted between data of each item to separate them.

A terminator, which is normally added at the end of each line, is not added.

» "END", which isoutput asthe block end line, is not output. However, "EOI" will become TRUE
when the final data byte is output.

App 1-22

IM 253620-01E



Appendix 1.5 For Users Using Communication Commands of Digital Power Meter 2533E

Appendix1.5 For Users Using Communication Commands of Digital

Power Meter 2533E

This instrument differs from the 2533E in communications command and data format. This
instrument has a function which enables the user to use communications programs created for the
2533E. Thisfunction is described below in detail.

Communications Commands
To use 2533E command group with this instrument, setting command CM?2 is required.

(For a

detail description of the CM command, refer to Appendix 1.2, "Commands".
Description is given below for those commands which differ from this instrument when the 2533E

command group is selected.

Note

« For adescription of how to set the addressable mode, refer to page 15-6.

* The error codes and status byte format are the same as those used with this instrument.

For a detailed

description, refer to page App 1-15. They differ from those used with the 2533E.
« To receive harmonic analysis data via RS-232-C interface, set handshake mode to a value other than "0", since
harmonic analysis data contains a large number of output bytes.

AA/AA? Sets auto or manual range mode for the current
ranges/queries the current setting.
Syntax AAm <terminator>
"m" indicates whether range mode is auto or manual.
m= 0 :Manua range
1 : Auto range
Query AA? <terminator>
Response example
AAO
Description « All elements are switched ON or OFF.
 Error 12 will occur when a query is made if the range
modes set for each element differs from each other.

AV/AV? Sets auto or manual range mode for the voltage
ranges/queries the current setting.
Syntax AVm <terminator>
"m" indicates whether range mode is auto or manual.
m= 0 :Manua range
1 :Auto range
Query AV?<terminator>
Response example
AV0
Description»  All elements are switched ON or OFF.
 Error 12 will occur when a query is made if the range
modes set for each element differs from each other.

DS Sets the delimiter EOI output timing. This
command is used with the 2533E, but cannot be
used with this instrument even if 2533E
command group is selected by the CM command.

KV/IKV? KA/KA? KW/KW?
Sets the scaling constant/queries the current setting.
KV is used for voltage measurement, KA for current
measurement, and KW for power measurement.
Syntax KVm <terminator>
KAm <terminator>
KWm <terminator>
"m" indicates scaling constant, and must be set within
the following range.
0.0001 - m - 10000.

Query KV? <terminator>
KA? <terminator>
KW? <terminator>
Response example
KV1.0000
KA1.0000
KW1.0000
Description ¢ Voltage, current and power scaling constant for all
elements are set to the same value.

MN/MN/? Sets the measurement mode/queries the current

setting.
Syntax MNm <terminator>
"m" indicates measurement mode.
m =0:RMS
1:MEAN
2:DC
Query MN? <terminator>
Response example
MNO
Description ¢ Parameter error 12 will occur if "m" isset to anillega
value.
* The same measurement mode is selected for both
voltage and current for all elements.
¢ Error 12 will occur when a query is made if the
measurement modes set for each element differs from
each other.

OF/OFE? sets communication output items for normal

measurement/queries the current settings. Up
to 14 measured data can be selected and output.
Syntax OF m1,m2,m3 <terminator>
"m1" indicates output channel no., and must be within
the following range.
1-ml-14
"m2" indicates output item no.
m2=0 :No output (None)
:Voltage (V)
:Current (A)
: Power (W)
:Reactive power (var)
:Apparent power (VA)
: Power factor (PF)
:Freguency (Frq)
:Watt-hour (possible only for the /INTG
model)
10 : Ampere-hour (Ah) (possible only for the /
INTG model)

O~NO O~ WNE
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m= 0 :Manua range
11 :Phase angle (deg)
12 :Voltage peak (Vpk)
13 :Current peak (Apk)
14 :Efficiency and computed result (MATH)
15 :Elapsed time of integration (INTEG-TIME)
(possible only for the /INTG model)
24 :Positive watt-hour (Wh+) (possible only
for the /INTG model)
25 : Negative watt-hour (Wh-) (possible only for
the /INTG model)
26 :Positive ampere-hour (Ah+) (possible only
for the /INTG model)
27 :Negative ampere-hour (Ah-) (possible only
for the /INTG model)
29 : TORQUE (possible only for the WT1030M)
30 :rpm (possible only for the WT1030M)
31 :SYNC-rpm (possible only for the WT1030M)
32 :SLIP (possible only for the WT1030M)
33 :MECH-POWER (possible only for the
WT1030M)
34 :MOTOR n (possible only for the WT1030M)
35 :TOTAL n (possible only for the WT1030M)
"m3" indicates element.
m3=1 :Element 1
2 :Element 2 (possible only for the 3-phase 4-
wire model)
3 :Element 3
4 :% (except for Vpk and Apk)
Query OFm1? <terminator>
Response example
OF1,3,2
Description « It is possible to select no output (m=0), frequency
(m2=7), efficiency and computed result (m2=14),
elapsed time of integration (m2=15) and motor related
items TORQUE through TOTAL n (m2=29 through
35), whichever element is selected. However, it is best
to set m3to 1 if the OF command is used to select any
of those items.

oL Function: Requests output of setup information.
Output format differs from that of the 2533E.
Syntax OL <terminator>
Response example
Thefollowing linesdiffer from the response examplefor
OS command given on page App 1-10.

Line2 : Voltage range
RV10;AV0 <terminator>

Line3 : Current range
RA9;AA0;SA1.0000 <terminator>

Line7 : Measurement mode
MNO <terminator>

Line8 : Scaling constant
KV,1.0000;KA,1.0000;KW,1.0000
<terminator>

Line 15: Command/format group

CM2 <terminator>
Description * The data set for element 1 will be output if the range,
auto range ON/OFF state, measurement mode, scaling
constant for external sensor input and scaling constant
for voltage, current and power set for each element
differ from each other.

Requests output of setup information. This
command cannot be used if 2533E command
group is selected by the CM command. However,
in this case OL command can be used instead.

0S

RA/RA? Sets current range/queries the current setting.
Syntax RAm <terminator>
"m" indicates current range.

m = 4 :0.5A range
5 :1A range
6 :2A range
7 :5A range
8 :10A range
9 :20A range
18 : 250mVrange (possible only for the/EX2 model)
19 :500mVrange (possible only for the/EX2 model)
20 : 1V range (possible only for the /EX2 model)

21 :2.5V range(possible only for the /EX2 model)

22 :5V range (possible only for the /EX2 model)

23 :10V range(possible only for the /EX2 model)
Query RA? <terminator>
Response example

RA9
Description * The same current range is selected for all elements.
* Error 12 will occur when aquery ismadeif the current range
set for each element differs from each other.

RV/RV? Sets voltage range/queries the current setting.
Syntax RVm <terminator>
"m" indicates voltage range.
m2=3:15V range
130V range
160V range
1100V range
:150V range
1300V range
1600V range
10 :1000V range
Query RV? <terminator>
Response example
RV10
Description * The same voltage range is selected for all elements.
« Error 12 will occur when a query is made if the current
range set for each element differs from each other.

© 0o~NO U A

SA/SA? Sets the external sensor input scaling constant/
queries the current setting.
Syntax SAm <terminator>
"m" indicates external sensor input scaling constant,
and must be set within the following range.
ROM version before 2.01 0.9000 - m - 10000.
ROM version 2.01 or later 0.1000 - m - 10000.
Query SA? <terminator>
Response example
SA10.000
Description « External sensor input scaling constant for all elements
is set to the same value.

WR/WR? Sets the wiring system/queries the current setting.
Syntax WRm <terminator>
"m" indicates wiring system.
m= 0 :303W
1 :3d4W (possible only for the 3-phase 3-wire
model)
2 102w
3:193W
4 :3V3A (possible only for the 3-phase 3-wire
model)
Query WR? <terminator>
Response example
WRO
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Output Items

To read measured data using 2533E communication program, thisinstrument's addressable mode B
must be set. Output items do not match those displayed on each display asin the 2533E, but match
those set for ch.1 to ch.3 by the OF command of the 2533E command group. Select output items
according to the 2533E communications program.

Note
» For the 2533E and 2531 command group, output items can be set only by using the OF command. It is not possible
to set output items using the panel keys.

Data Output Format
Data consists of 12 bytes of header and 12 bytes of data. The entire data output format is shown
below.

ch.1 header ch.1ldata , | ch.2 header | ch.2 data , | ch.3 header ch.3 data

Header Section

hi | h2 | h3 | h4 | h5 | h6 | h7 | h8|h9| hl0 h11 h12

hl to h2 : Output channel
DA :ch.l DB : ch.2 DC: ch.3
hlto h4 : Datatyp

0 : No output 7 . HzV (Voltagefrequency) 14 : MATH (Efficiency and computed result)
1: V (Voltage) 8 : HzA (Current frequency) 15 : HM (Elapsed time of integration)
2 : A (Current) 9 : Wh (Watt-hour) 24 : Wh+ (Positive watt-hour)
3: W (Power) 10 : Ah (Ampere-hour) 25 : Wh— (Negative watt-hour)
4 : Var(Reactivepower) 11 : DEG (Phase angle) 26 : Ah+ (Positive ampere-hour)
5: VA(Apparentpower) 12 : Vpk (Peak voltage) 27 : Ah—(Negative ampere-hour)
6 : PF(Powerfactor) 13 : Apk (Peak current)
Note
« |f"15"is setto h3 and h4 when "DB" is setto h1l and h2, "DB4_" is output to h1 through h4. This is done to conform
to 2533E format.

h5 to h6: Output channel

EA : ch.l EB :ch.2 EC :ch.3
h7: Element

1: Element 1 2: Element 2 3: Element 3 4:3
h8: Data state

N : Normal | : Overrange/no data O : Computation overflow
h9 to h11: Unit

V__:V VA_:VA DEG:DEG  Wh-: Wh-

A A HZ :Hz Vpk : Vpk Ah+: Ah+

wW__ W Wh_: Wh Apk : Apk Ah-: Ah-

VAR : var Ah_:Ah Wh+ : Wh+ ____:other

Efficiency(Eff) or MATH(CV1,CV2,CV3,CA1,CA2,CA3A+B,A-B,A*B,A/B)
h12: Fixedto",".

Data Section

dl | d2 | d3 | d4 |d5 | d6 | d7 | d8 | d9 | d10 di1 di2

di: Polarity ; _ (space) or - (minus)
d2-d9 : Mantissa, floating-point number of the maximum 7 digits
d10-d12 : Exponent

E-3 m

E+0

E+3 k

E+6 M
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Appendix1.6 For Users Using Communication Commands of Digital

OF/OF?

Syntax

Query

Power Meter 2531

This instrument differs from the 2531 in communications command and data format. This
instrument has a function which enables the user to use communications programs created for the
2531. Thisfunction is described below in detail.

Communications Commands

To use 2531 command group with this instrument, setting command CM1 is required. (For a
detailed description of the CM command, refer to Appendix 1.2, "Commands".
Description is given below for those commands which differ from this instrument when the 2531

command group is selected.

Sets communication output items for normal
measurement/queries the current settings.
Up to 14 measured data can be selected and
output.
OF m1,m2,m3 <terminator>
"m1" indicates output channel no., and must be
within the following range.
1-ml-14
"m2" indicates output item no.
m2=0 :No output (None)
:Voltage (V)
:Current (A)
:Power (W)
:Reactive power (var)
:Apparent power (VA)
:Power factor (PF)
:Frequency (Frq)
:Watt-hour (possible only for the /INTG
model)
10 : Ampere-hour (Ah) (possible only for the/
INTG model)
11 :Phase angle (deg)
12 :Voltage peak (Vpk)
13 :Current peak (Apk)
14 :Efficiency and computed result (MATH)
15 :Elapsed time of integration (INTEG-TIME)
(possible only for the /INTG model)
24 :Positive watt-hour (Wh+) (possible only
for the /INTG model)
25 :Negative watt-hour (Wh-) (possible only
for the /INTG model)
26 :Positive ampere-hour (Ah+) (possible
only for the /INTG model)
27 :Negative ampere-hour (Ah-) (possible
only for the /INTG model)
29 : TORQUE (possible only for the WT1030M)
30 :rpm (possible only for the WT1030M)
31 : SYNC-rpm (possible only for the WT1030M)
32 :SLIP (possible only for the WT1030M)
33 : MECH-POWER (posshle only for the WT1030M)
34 :MOTOR n (possible only for the WT1030M)
35 : TOTAL n (possible only for the WT1030M)
"m3" indicates element.
m3=1 :Element 1
2 :Element 2 (possible only for the 3-phase
4-wire model)
3 :Element 3
4 :3 (except for Vpk and Apk)
OFmM1? <terminator>

O~NO U~ WNE

Response example

Description

OF1,3,2

* It is possible to select no output (m=0), efficiency,
MATH, elapsed time of integration (m2=15) and
motor related items TORQUE through TOTAL n
(m2=29 through 35), whichever element is
selected. However, it isbest to set m3 to 1 if the OF
command is used to select any of those items.

OFED/OFD? Initializes communication output items for
normal measurement/queries the current
settings. Two sets of default setting are
available.

Syntax OFD m <terminator>
"m" indicates default no.
m= 0 : Default for norma measurement
1 : Default for integration
2 : Select mode (possible only for inquiry
command)

Query OFD? <terminator>
Response example
OFD1
Description ¢ Select mode (OFD2) is validated automatically
when the OF command is executed if "m" is set to
"0" (default for normal measurement) or "1"
(default for integration).

OH/OH? Sets communication output items for harmonic
analysis/queries the current settings.
Syntax OH m1,m2 <terminator>
"m1" indicates output item no.
ml=1:Analysis voltage value and relative
harmonic content are output in numeric. (V)
2 :Analysis current value and relative harmonic
content are output in numeric. (A)
3 :Analysis active power value and relative
harmonic content are output in numeric. (W)
4 :Phase angle of voltage of each harmonic
from 2nd to n’'th in relation to voltage of the
1st and phase angle of current of each
harmonic from 2nd to n'th in relation to
current of the 1st are output in numeric.
(deg).
13 :Voltage, current, active power and phase
angle are output in numeric. (AAL)
"m2" indicates input.
m2=0 :Elements 1, 2 and 3
1 :Element 1
2 :Element 2 (possible only for the 3-phase
4-wire model)
3 :Element 3
* "n" is the upper limit of the harmonic
order.
Query OH? <terminator>
Response example
OH3,1
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Output Format for Measured/Computed Data
Data Output Format
The dataformat isthe same as that described in Appendix 1.4 "Data Output Format". Refer to page
App 1-16.

Output Format
Up to 14 measured/computed data can be output simultaneously, and the user is allowed to choose
any output items. Each output block is of the following format.

Line 1 | ch.1 | , | ch.2 | , | ch.3 | , | ch.4 | Terminator |
Line 2 | | | | | | | h.8 | Terminator |
Line 3 | | | ch.10 | | ch.11 | | ch.12 | Terminator |
Line 4 | ch.13 | | ch.14 | Terminator |

Line5 | | Terminator |

Each output block normally consists of 5 linesincluding the block end line ("END"). However, if
all output items on aline are set to "no output", this line will be omitted, reducing the number of
output linesto 4. For instance, if al output items (ch.9 to ch.12) are set to "no output”, line 3 will
be omitted.

Furthermore, if any output item on alineisset to "no output”, al datafollowing thisitem on theline
will be shifted forward. For instance, if ch.2 online 2 is set to "no output”, ch.1 will be followed
immediately by the data for ch.3.

Output Format when Default for Normal Measurement is Selected (DFDO)

» 3-phase 3-wire model

Line 1 | V1 data | , | V3 data | 3V data |Terminator |
Line 2 | Al data , | A3 data | JA data |Terminator |

Line 4 |Disp|ayC , |Disp|ayD Terminator |

Line 3 | W1 data | , | W3 data | | >W data | Terminator |

Line 5 | END Terminator

* 3-phase 4-wire mode

Line 1 | V1 data | , | V2 data | , | V3 data | | >V data |Terminat0r |
Line 2 | Al data | | A2 data | , | A3 data | | >A data |Terminator |
Line 3 | W1 data | | W2 data | , | W3 data | , | >W data | Terminator |
Line 4 | Display C | | Display D | Terminator |

Line 5 | | Terminator |

Appendix
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Output Format when Default for Integration is Selected (DFD1)

* 3-phase 3-wire model

Line 1 | W1 data | , | W3 data | , | >W data | Terminator |
Line 2 | Wh1 data | , |Wh3 data | , | >Wh data | Terminator |
Line 3 | Ah1 data | , | Ah3 data | , | >Ah data | Terminator |
Line 4 |Frequency| s |Elfﬁé%dr;{m°f Terminator |
Line 5 | END | Terminator |
» 3-phase 4-wire mode
Line 1 | W1 data | , | W2 data | , | W3 data | , | >W data | Terminator |
Line 2 | Wh1l data| , | Wh2 data | , | Wh3 data | , | >Wh data | Terminator |
Line 3 | Ah1l data | , | Ah2 data | , | Ah3 data | , | SAh data | Terminator |
Line 4 |Frequency| , |Ele|\r[:tsezd[;|t:2ﬁ of Terminator |
Line5 | END | Terminator |
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Output Format for Harmonic Analysis Data
Data Output Format

The dataformat isthe same as that described in Appendix 1.4 "Data Output Format". Refer to page

App 1-19.

Output Format

The output format is specified as shown below according to the output items selected using the OH

command.
» Voltage or current

: Total rms value of harmonic ;
Line 1 from 1st to 50th | , THD | Terminator |
: Analysis value for ;
Line 2 | fundamental (1st) | , Frequency | Terminator |
; Analysis value for | | ; | ; |
Line 3 | ond harmonic Content for 2nd harmonic| Terminator
; Analysis value for : | : |
Line 51 | 50th harmonic | |Content for 50th harmonic| Terminator
Line 52 | END | Terminator |

Active power

: Total rms value of harmonic :
Line 1 | from 1st to 50th | , Power factor | Terminator |
: Analysis value for .
Line 2 | fundamental (Lst) | , Frequency | Terminator |
; Analysis value for | ; | ; |
Line 3 | 2nd harmonic | Content for 2nd harmonic| Terminator
; Analysis value for | | ; | ; |
Line 51 | 50th harmonic , |Content for 50th harmonic | Terminator
Line 52 | END | Terminator |

Phase angle

Linel (f;;z;s;;r;g}liec)t)g}v\\/’gir;fundamemals ) Frequency Terminator
ge and current,

Line2 |t i | Pise s et rerminaor

Al e

e so [P k] e st b rerminto

Line 51 END Terminator

Output order when "ALL" is selected

Output items are output in the order of voltage O current O active power O phase angle 0 END

(terminator).

» Each output data is output in the format specified for each output item.
» The END lineis not output for each output item. The END line is output only at the end of

entire output operation.
Output Format for Set-up Information/Error Codes

Refer to the application examples of the OS and OE commands given in the Appendix 1.2. To see

the contents of the displays in these examples, refer also to the description of the commands given

in the Appendix 1.2.

IM 253620-01E
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Appendix1.7 Sample Programs

Before Programming
Required System
e Computer : IBM PC/AT and compatible system with National Instruments AT-GPIB/TNT
|EEE-488.2 board installed
« OS : Quick Basic Version 4.0/4.5

Basic Programming Format

The following shows the structure of a programming command statement.
Command + Parameter + Terminator

ASCII codes are used.

Example DA 2 CRLF
Command Parameter Terminator

Command
Predefined string of 1 to 3 capital letters

Parameter
Numeric values or character string (ASCII code)

Terminator
e GP-IB interface
When this instrument is used as a listener, "CR+LF", "LF" or "EOI" can be used.
When this instrument is used as a talker, the terminator set by the DL command will be used.
Refer to page App 1-5.
* RS-232-C
Refer to pages 15-12 and App 1-5.

Multi-Command Statement
A single line can contain multiple commands. In this case, make sure that command statements
(command + parameter) are separated by a semicolon (;).

Note

* space or tab between the command and parameter can be omitted.

Query Command

Query commands can easily be identified since "?" is added to the end of the command. Data
returned in response to a query command is shown below.

Query command  Returned data

DA? ===> DAl

Numerical Parameter
Floating-point parameters are correct to four decimal places.

Note
¢ When the message of GPIBERR or DVMERR is returned, refer to "NI-488.2 Driver Sample Programs".
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Sample Programs

B R

Sanpl e Program (1) for the WI1000 series

* *
* *
* *
* Used to set neasurenent conditions/ranges for nornal neasurenent node, and read *
'"* and display the follow ng data each time neasured/ conputed data i s updated. *
L Vol tage (V), current (A), active power (W, voltage frequency (VHz) *
* *
* *

Pokkkkkkhkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kk k * %

REM $I NCLUDE: ' gbdecl . bas'

DECLARE SUB gpi berr (nsg$)
DECLARE SUB dvnerr (nsg$, SPR%

CLS
PRI NT

CALL IBDEV(O, 1, O, T10s, 1, 0, dvn®
I F (dvn®o < 0) THEN CALL gpi berr("1bdev Error")
' Interface clear
CALL | BCLR(dvn?g
I F (1 BSTA% AND EERR) THEN CALL gpi berr("lbclr Error")
set communi cati on command group.
WRT$ = " CMD"
CALL | BWRT(dvn®y WRTS)
I F (1 BSTA% AND EERR) THEN CALL gpi berr("lbwt Error")

set measurenment condition.

WRT$ = "HDO; SI 2; WO, 0; MAO, 0; FLO; SCO; AGD"

CALL | BART(dvn®g WRTS$)

I F (1 BSTA% AND EERR) THEN CALL gpi berr("lbwt Error")

set neasurenent range.

WRT$ = "RVO, 6; RAO, 7"

CALL | BART(dvn®g WRTS$)

I F (1 BSTA% AND EERR) THEN CALL gpi berr("lbwt Error")

set the function of frequency to neasure.

VWRT$ = " Q81"

CALL | BWRT(dvn®y WRTS)

| F (1 BSTA% AND EERR) THEN CALL gpi berr("lbwt Error")

set communi cation output item

WRT$ = "OFD1; TOO; DLO"

CALL | BART(dvn®g WRTS$)

I F (1 BSTA% AND EERR) THEN CALL gpi berr("lbwt Error")

wait for setting.
FOR 1% = 1 TO 10000: NEXT |%

initialize status byte.

WRT$ = "I ML"

CALL | BWRT(dvny WRTS$)

| F (1 BSTA% AND EERR) THEN CALL gpi berr("lbwt Error")

clear status byte.
CALL | BRSP(dvntg SPR%
I F (1 BSTA% AND EERR) THEN CALL gpi berr ("l brsp Error")

FOR 1% =1 TO 10
"wait finished nmeasurenent.
SBWAI T:  MASK% = &H4800 ' RQS + TIMO

CALL | BWAI T(dvn?g MASK%
| F (1 BSTA% AND (EERR OR TIMO)) THEN CALL gpi berr("Ibwait Error")
CALL | BRSP(dvn?g SPR%
| F (1 BSTA% AND EERR) THEN CALL gpi berr("lbrsp Error")
I F ((SPR% AND &H41) <> &H41) GOTO SBWAI T

'send request neasurenent data.
WRT$ = "OD"
CALL | BWRT(dvn®y WRTS$)
| F (1 BSTA% AND EERR) THEN CALL gpi berr("lIbwt Error")
'read neasurenent data.
RDDAT: RD$ = SPACE$(128)
CALL | BRD(dvn?y RDS$)
I'F (1 BSTA% AND EERR) THEN CALL gpi berr("lbrd Error")
PRI NT LEFT$(RD$, |BCNT% - 2)
| F LEFT$(RD$, 3) <> "END' GOTO RDDAT

>
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NEXT | %

' Call the IBONL function to disable the hardware and software.
CALL | BONL(dvrg 0)

END
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kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ok kk k ok k k%

*
Sanpl e Program (2) for the WI1000 series

Used to carry out integration i

Active power (W, watt-

n standard integration node, and read

hour (W, W+, Wh-), anpere-hour (Ah, Ah+,

el apsed tine of integration (IMIEG TIME)

* *
* *
* *
* and display the followi ng data each time nmeasured/ conputed data is updated. *
* *
* *
* *
* *

Ah-),

e

REM $I NCLUDE: ' gbdecl . bas'

DECLARE SUB gpi berr (nsg$)
DECLARE SUB dvmerr (nmsg$, spr®

CLS
PRI NT

CALL ibdev(0, 1, 0, T10s, 1, O,

dvn®g

I'F (dvn®s < 0) THEN CALL gpi berr("1bdev Error")

cl ear the device.
CALL i bclr(dvntg
I'F (ibsta% AND EERR) THEN CALL

set conmmuni cati on conmand group.
wt$ = "CW"

CALL ibwt(dvntg wt$)

I F (ibsta% AND EERR) THEN CALL

set measurenent condition.

gpi berr("Ibclr Error")

gpiberr("lbwt Error")

wt$ = "HDO; Sl 2; WO, 0; MAO, 0; FLO; SCO; ARD"

CALL ibwrt(dvnth wt$)
I'F (ibsta% AND EERR) THEN CALL

set neasurenent range.

wt$ = "RVO, 6; RAD, 7"

CALL ibwrt(dvnth wt$)

I'F (ibsta% AND EERR) THEN CALL

set Integrate condition.

wt$ = "I1C0; TM\ 1, 0"

CALL ibwt(dvnty wt$)

I'F (ibsta% AND EERR) THEN CALL

set conmuni cation output item
wt$ = "OFD2; OF7, 0; TQO; DLO"
CALL ibwt(dvnty wt$)
I'F (ibsta% AND EERR) THEN CALL

wait for setting.
FOR i% = 1 TO 10000: NEXT i %

initialize status byte.

wt$ = "I M"

CALL ibwt(dvnty wt$)

I'F (ibsta% AND EERR) THEN CALL
CALL ibrsp(dvng spr%

I'F (ibsta% AND EERR) THEN CALL

start integrate.

wt$ = "IS"

CALL ibwt(dvnty wt$)

I'F (ibsta% AND EERR) THEN CALL

wai t finished neasurenent.

SBWAI T:

RDDA

mask% = &H4800

CALL i bwait (dvn?e mask%

I'F (ibsta% AND (EERR OR TI M)
CALL ibrsp(dvn?gy STB%

I F (ibsta% AND EERR) THEN CALL

gpiberr("Ibwt Error")

gpiberr("Ibwt Error")

gpiberr("Ibwt Error")

gpiberr("Ibwt Error")

gpiberr("lbwt Error")

gpi berr("lIbrsp Error")

gpiberr("lbwt Error")

RQS + TIMO
THEN CALL gpi berr("Ibwait Error")

gpi berr("lIbrsp Error")

IF ((STB% AND &H41) <> &H41) THEN GOTO | NTEGEND

send request neasurenent data.
wt$ = "OD"'

CALL ibwt(dvnty wt$)

I F (ibsta% AND EERR) THEN CALL

read nmeasurenent data.
\T:
rd$ = SPACES$(512)
CALL ibrd(dvntg rd$)
I F (ibsta% AND EERR) THEN CALL
PRI NT LEFT$(rd$, ibcnt%- 2)

I F LEFT$(rd$, 3) <> "END' GOTO
NTEGEND:

gpiberr("lbwt Error")

gpi berr("lbrd Error")

RDDAT

I'F ((STB% AND &H42) <> &HA2) THEN GOTO SBWAI T

Call the IBONL function to disable the hardware and software.

CALL i bonl (dvnty 0)

END
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Pohkkkkkkkkhhhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kk k k%

Sanpl e Program (3) for the WI1000 series

*
* *
* *
* Used to read and display the following data in harnonic anal ysis node. *
* Total rns value of each harnonic from1lst to 50th of current. *
'"* analysis value of fundamental (1st) of current, analysis value of each harnobnic *
* (2nd to 50th), harnonic distortion of current, PLL source (voltage) frequency *
* *
* *

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k ok k ok %

REM $I NCLUDE: ' gbdecl . bas'

DECLARE SUB gpi berr (nsg$)
DECLARE SUB dvnerr (nsg$, spr%

CLS
PRI NT

CALL ibdev(0O, 1, O, T10s, 1, 0, dvn®
I F (dvn®o < 0) THEN CALL gpi berr("1bdev Error")

clear the device.
CALL i bcl r(dvng
I'F (ibsta% AND EERR) THEN CALL gpi berr("Ibclr Error")

set communi cati on comrand group.

wt$ = "Cv"

CALL ibwt(dvn®y wt$)

I F (i bsta% AND EERR) THEN CALL gpi berr("lbwt Error")

set harnoni c measurenent condition.
wt$ = "PS1; AFO; DFO; HO60"
CALL ibwt (dvneg wt$)
I'F (ibsta% AND EERR) THEN CALL gpi berr("lbwt Error")

harmoni ¢ measurenent start.

wt$ = "HAL"

CALL ibwt(dvntg wt$)

I'F (ibsta% AND EERR) THEN CALL gpi berr("lIbwt Error")

wait for setting.
FOR J = 1 TO 1000000: NEXT J

set communi cation output item
wt$ = "OHDO; OH2, 1; OH17, 1; OH7, 1; TQO; DLO"
CALL ibwt(dvn®y wt$)
I F (ibsta% AND EERR) THEN CALL gpi berr("lbwt Error")

wait for setting.
FOR 1% = 1 TO 10000: NEXT |%

harmoni ¢ measurenment hold and request neasurenent data.
wt$ = "HDL"

CALL ibwt(dvntg wt$)

I'F (ibsta% AND EERR) THEN CALL gpi berr("lbwt Error")

wt$ = "o

CALL ibwt(dvn®y wt$)

I F (ibsta% AND EERR) THEN CALL gpi berr("lbwt Error")
' read neasurenent data.
RDDAT:

rd$ = SPACE$(1024)

CALL ibrd(dvntg rd$)

I F (i bsta% AND EERR) THEN CALL gpi berr("lbrd Error")

PRI NT LEFT$(rd$, ibcnt%- 2)

| F LEFT$(rd$, 3) <> "END' GOTO RDDAT

start harnoni c measurenent.

wt$ = "HDO"

CALL ibwt(dvntg wt$)

I F (ibsta% AND EERR) THEN CALL gpi berr("lbwt Error")

Call the IBONL function to disable the hardware and software.
CALL i bonl (dvn®g 0)

END
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Pohkkkkkkhkhkhkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kk k k%

*

v

*
*
*
*
*
*

Sanpl e Program (4) for the WI1000 series

Used to set neasurenent conditions/ranges for

and display the follow ng data each tinme nmeasured/ conputed data i s updated.
Bi nary data: voltage (V), current (A), active power (W,

L R

REM $I NCLUDE: ' gbdecl . bas'

DECLARE SUB gpi berr (nsg$)
DECLARE SUB dvrerr (nmsg$, SPR%

CLS
PRI NT

DI M DT( 13)

CALL IBDEV(O, 1, O, T10s, 1, 0, dvn®)
IF (dvn?e < 0) THEN CALL gpiberr("Ibdev Error")

clear the device.
CALL | BCLR(dvn®y
| F (1 BSTA% AND EERR) THEN CALL gpi berr ("1bclr

set communi cati on command group.

WRT$ = "CVD"

CALL | BWRT(dvn?y WRTS$)

| F (1 BSTA% AND EERR) THEN CALL gpi berr ("I bwrt

set measurenment condition.

WRT$ = "HDO; SI 2; MO, 0; MAO, 0; FLO; SCO; AGD"

CALL | BWRT(dvntg WRTS)

| F (1 BSTA% AND EERR) THEN CALL gpi berr ("1 bwt

set measurenent range.

WRT$ = "RVO, 6; RAD, 7"

CALL | BWRT(dvnth WRTS)

I'F (1BSTA% AND EERR) THEN CALL gpi berr ("1 bwrt

set the function of frequency to neasure.
WRT$ = "QS1"

CALL | BWRT(dvnty WRT$)

| F (1 BSTA% AND EERR) THEN CALL gpi berr ("I bwrt

set communi cation output item

WRT$ = "OFDL; TOL"

CALL | BART(dvn®g WRTS$)

| F (1 BSTA% AND EERR) THEN CALL gpi berr ("1 bwt

wait for setting.
FOR 1% = 1 TO 10000: NEXT |%

initialize status byte.

WRT$ = "I ML"

CALL | BWRT(dvnty WRT$)

| F (1 BSTA% AND EERR) THEN CALL gpi berr ("I bwrt

CALL |BRSP(dvn®, SPR%

nor mal

Error")

Error")

Error")

Error")

Error")

Error")

Error")

nmeasur enent node,

I'F (1 BSTA% AND EERR) THEN CALL gpi berr("lbrsp Error")

FOR1 =1 TO 10
"wait finished nmeasurenent.

SBWAI T:  MASK% = &H4800 ' RQS

CALL | BWAI T(dvn®y MASK%

+ TI MO

I'F (1BSTA% AND (EERR OR TIMD)) THEN CALL gpi berr("lbwait Error")

CALL | BRSP(dvnty STB%

I F (1 BSTA% AND EERR) THEN CALL gpi berr ("I brsp Error")

IF ((STB% AND &H41) <> &H41) THEN GOTO SBWAI T

'send request neasurenent data.
WRT$ = "OD"
CALL | BWRT(dvnty WRTS$)

I'F (1 BSTA% AND EERR) THEN CALL gpiberr("lbwt Error")

'read neasurenent data.
RD$ = SPACE$(512)
CALL | BRD(dvntg RDS$)

| F (1 BSTA% AND EERR) THEN CALL gpi berr("lbrd Error")

vol tage frequency (VHz)

and read

*
*
*
*
*
*
*
*
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N=0
F J =1 TO 52 STEP 4
P$ = MD$(RD$, J + 3, 1): SP = CVI(P$ + CHR$(0))
@ = MDS(RD$, J + 2, 1): SQ=CVI(@® + CHR$(0))
R$ = MD$(RD$, J + 1, 1): SR = CVI(R$ + CHR$(0))
T$ = MD$(RD$, J + 0, 1): SS = CVI(T$ + CHR$(0))
T$ = RIGHT$("0" + HEX$(SS), 2) + RIGHT$("0" + HEX$(SR), 2) + R
| GHT$(" 0" + HEX$(SQ), 2) + RIGHTS("0" + HEX$(SP), 2)

FORK=1TO8

A$(K) = MDS(TS, K 1)

IF A3(K) = "0" THEN B$(K) = "0000"

IF A$(K) = "1" THEN B$(K) = "0001"

IF A$(K) = "2" THEN B$(K) = "0010"

IF A$(K) = "3" THEN B$(K) = "0011"

IF A$(K) = "4" THEN B$(K) = "0100"

IF A$(K) = "5" THEN B$(K) = "0101"

IF A$(K) = "6" THEN B$(K) = "0110"

IF A$(K) = "7" THEN B$(K) = "0111"

IF A$(K) = "8" THEN B$(K) = "1000"

IF A$(K) = "9" THEN B$(K) = "1001"

IF A$(K) = "A" THEN B$(K) = "1010"

IF A$(K) = "B" THEN B$(K) = "1011"

IF A$(K) = "C' THEN B$(K) = "1100"

IF A$(K) = "D' THEN B$(K) = "1101"

IF A$(K) = "E' THEN B$(K) = "1110"

IF A$(K) = "F" THEN B$(K) = "1111"
NEXT K
B$ = B$(1) + B$(2) + B$(3) + B$(4) + B$(5) + B$(6) + B$(7) + B$(8)
U=0: E=0:
U=VA(LET(B$ 1))
E$ = M D$(BS$, 2, 8)
FORL=0TO7

E=E+(2"L) * VA (MDS(ES$, (8 - L), 1))
NEXT L
Ws = M D$(B$, 10, 23)
FORM=1 TO 23

F=F+ (2" (-M) * VAL(MDS(Ws, M 1))
NEXT M
F=F+ 1
DT(N) = ((-1) ~yY * (2" (E- 127)) * F
IF DT(N) < 1E-12 THEN DT(N) = 0
N=N+1

PRI NT " MEASURE DATA"
PRI NT "ELEMENTL : ",
PRI NT "ELEMENT2 : "
PRI NT "ELEMENT3 : "
PRI NT " SUM A
PRI NT " FREQUENCY: "

NEXT |

DT(0),
DT(3),
DT(6),
DT(9),
DT(12)

DT(1), DT(2)
DT(4), DT(5)
DT(7), DT(8)

DT( 10),

DT(11)

Call the IBONL function to disable the hardware and software.

CALL | BONL(dvney 0)

END
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Appendix 2.1 |EEE 488.2-1987 Specifications

IEEE 488.2-1987
Specifications

Appendix 2.1

The GP-IB interface provided with this instrument conforms
to |EEE 488.2-1987. This standard requires the following 23
points be stated in this document. This Appendix describes
these points.

(1)Subsets supported by IEEE 488.1 interface
functions
Refer to page 11-1.

(2)Operation of device when the device is assigned to
an address other than addresses 0to 30
Theinstrument does not allow assignment to an address other
than 0 to 30.

(3)Reaction when the user changes the address
The current address is changed when a new address is set
using the INTERFACE key. The newly set address is valid
until another new addressis set.

(4)Device set-up at power ON. Commands which can
be used at power ON
Basically, the previous settings (i.e. the settings which were
valid when power was turned OFF) are valid. All commands
are available at power ON.

(5)Message transmission options
(a)Input buffer size
1024 bytes
(b)Queries which
messages
Refer to Appendix 2.3, "Commands'.
(c)Queries which generate response data during
analysis of the syntax
Every query generates aresponse datawhen analysis of the
syntax is completed.
(d)Queries which generate response data during
reception
No query generates response data when the query is
received by the controller.
(e)Commands consisting of parameters which
restrict

return multiple response

one other
None

(6)Options included in command function elements
and composite header elements
Refer to Appendix 2.2 and 2.3.

(7)Buffer size which affects transmission of block
data
During transmission of block data, the output queue is
extended according to the size of the data blocks.

(8)List of program data elements which can be used in
equations, and nesting limit
Refer to the description of the commands givenin Appendix 2.3.

(9)Syntax of response to queries
Refer to the description of the commands given in Appendix
2.3.

(10()Communications between devices which do not
follow the response syntax
No response syntax is followed in any communication mode
other than those specified in |EEE 488.2-1987 (refer to page
15-6).

(11)Size of data block of response data
0 to 4928 bytes

(12)List of supported common commands
Refer to Section 2.3.17, "Common Command Group".

(13)Condition of device when calibration is
successfully completed

* CAL? is not supported.

(149Maximum length of block data which can be used
for definition of * DDT trigger macro
Not supported

(15)Maximum length of macro label used in definition
of macro, maximum length of block data which can
be used for definition of macro, processing when
recursion is used in definition of macro
Macro functions are not supported.

(l16)Response to *| DN?
Refer to Section 2.3.17, "Common Command Group".

(17)Size of storage area for protected user data for
*PUD and * PUD?
* RDT and * RDT? are not supported.

(18)Length of *RDT and *RDT? resource name
*RDT and * RDT? are not supported.

(19)Change in status due to *RST, * LRN?, * RCL
and* SAV
*RST
Refer to Section 2.3.17, "Common Command Group”
*LRN?, * RCL, * SAV
These commands are not supported.

(20)Execution range of self-test using the * TST?
Refer to Section 2.3.17, "Common Command Group”

(21)Structure of extended return status
Refer to Appendix 2.4.

(22)To find out whether each command is performed in
parallel or sequentially
Refer to Appendix 2.2.6, "Synchronization with the
Controller" and to 2.3.

(23)Description of execution of each command
Refer to the description of each command given in Appendix
2.3 and to their corresponding chapters.
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Appendix 2.2 Program Format

Appendix 2.2 Program Format

2.2.1 Syntax Symbols

Symbols which are used in the syntax descriptions in
Appendix 2.3 are shown below. These symbolsarereferred to
as BNF notation (Backus-Nour Form). For detailed
information, refer to pages App 2-6 to 2-7.

Symbol Description Example Example
<> Defined value ELEMENT<x> <x>=1~3 ELEMENT3
{} {}Oneof theoptions MODE { RVS| MEAN| DC} MODE RMVB

in{} is selected.
| Exclusive OR MXDE { RvS| MEAN| DC} MODE RMVB
[ Abbreviated SCALi ng[ : STATe] {<Bool ean>}
Repeatable

2.2.2 Messages

Messages

Blocks of message data are transferred between the controller
and this instrument during communications. Messages sent
from the controller to the instrument are called program
messages, and messages sent back from the instrument to the
controller are called response messages.

If a program message contains a query command, i.e. a
command which requests aresponse, the instrument returns a
response message. A single response message is always
returned in reply to a program message.

Program Messages
As explained above, the data (message) sent from the
controller to the instrument is called a program message. The
format of a program message is shown below.

()
o/

<Program message unit> <PMT> |

<Program message unit>

A program message consists of zero or more program
message units; each unit corresponds to one command. The
instrument executes commands one by one according to the
order in which they are received.

Program message units are delimited by a";".

For a description of the program message format, refer to the
next section.

Example : OCONFI GURE: VOLTAGE: RANGE 100V; MDDE RVS <PMT>
—

unit

unit

<PMT>

PMT isaterminator used to terminate each program message.

The following three types of terminator are available.

NL (New Line) : Same as LF (Line Feed). ASCII code
"0AH" is used.

- END message defined in |EEE488.1.
(EOQI signal)
(The data byte sent with an END
message will be the fina item of the
program message.)

- NL with an END message attached
(NL is not included in the program

message.)

~“END

NL”A END

App 2-2
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e Program message unit format
The format of a program message unit is shown below.

M)
o/
—l <Program header> }—T-l <Space> <Program data>

<Program header>
A program header is used to indicate the command type. For
details, refer to page App 2-4.

<Program data>

If certain conditions are required for the execution of a
command, program data must be added. Program data must
be separated from the header by a space (ASCII code "20H").
If multiple items of program data are included, they must be
separated by a"," (comma).

Example : CONFI GURE: AVERAG NG TYPE LI NEAR, 8<PMI>

| ‘ |
Data

Header

Response Message
The data returned by the instrument to the controller is called
a response message. The format of a response message is
shown below.

)
o/
<Response message unit> <RMT>

<Response message units>

A response message consists of one or more response
message units: each response message unit corresponds to
one response.

Response message units are delimited by a™;".

For the response message format, refer to the next section.

Example : SAVPLE: RATE 0. 500E+00; HOLD 0<RVI>
—

Unit

Unit

<RMT>
RMT isthe terminator used for every response message. Only
one type of response message is available; NL™ END.

* Response message unit format
The format of a program message unit is shown below.

Tl(Response header>|—-| <Space>

<Response header>

A response header sometimes precedes the response data.
Response data must be separated from the header by a space.
For details, refer to page App 2-6.

<Response header>

<Response data>
Response data is used to define a response. If multiple items

of response data are used, they must be separated by a ",
(comma).

Example 500. OE- 03<RMI>

—

Data
. CONFI GURE: VOLTAGE: MODE: ELEMENT1  RVB<RMT>

\_'_1

Header Data
If a program message contains more than one query,

responses are made in the same order as the queries.
Normally, each query returns only one response message
unit, but there are some queries which return more than one
response message unit. The first response message unit
awaysrespondsto thefirst query, but it isnot alwaystrue that
the 'n'th unit always responds to the 'n'th query. Therefore, if
you want to make sure that a response is made to each query,
the program message must be divided up into individual
messages.

Points to Note when Sending/Receiving Messages
« |f the previous message contained aquery, it is not possible
to send another program message until a response message

has been received.

« An error will occur if a program message is sent before a
response message has been received in its entirety. A
response message which has not been received will be
discarded.

« |If an attempt is made by the controller to receive aresponse
message, even if there isno response message, an error will
occur. An error will also occur if the controller makes an
attempt to receive a response message before transmission
of a program message has been completed.

« If a program message of more than one unit is sent and
some of the units are incomplete, the instrument receives
program message units which the instrument thinks
complete and attempts to execute them. However, these
attempts may not always be successful and a response may
not always be returned, even if the program message
contains queries.
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Dead Lock

The instrument has a buffer memory in which both program
and response messages of 1024 bytes or more can be stored.
(The number of bytes available will vary depending on the
operating state of the instrument.) If both buffer memories
become full at the same time, the instrument becomes
inoperative. This state is called dead lock. In this case,
operation can be resumed by discarding the response
message.

No dead lock will occur, if the size of the program message
including the PMT is kept below 1024 bytes. Furthermore, no
dead lock will occur if the program message does not contain
aquery.

2.2.3 Commands

Commands
There are three two of command (program header) which can
be sent from the controller to the instrument. They differ in
the format of their program headers.

Common Command Header
Commands defined in |EEE 488.2-1987 are called common
commands. The header format of a common command is
shown below. An asterisk (*) must aways be attached to the
beginning of a command.

° <Mnemonic> &

An example of acommon command
1 *CLS

Compound Header
Commands designed to be used only with the instrument are
classified and arranged in a hierarchy according to their
function. The format of a compound header is illustrated
below. A colon (:) must be used when specifying a lower-
level header.

An exampleof acompound header
: CONFI GURE: VOLTAGE: MODE: ELEMENT1 RMS

Note
* A mnemonic is a character string made up of alphanumeric
characters.

When Concatenating Commands
e Command Group
A command group is a group of commands which have the
same compound header. A command group may contain sub-
groups.

Example Commands relating to integration
| NTEG at e?
| NTEG at e: MODE
| NTEG at e: RTI Me?
| NTEG at e: RTI Me: STARt
I NTEG at e: RTI Me: STOP
| NTEG at e: TI Mer
I NTEGrate: POLarity
| NTEG at e: STARt
| NTEG at e: STOP
| NTEG at e: RESet

App2-4
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* When Concatenating Commands of the Same Group
This instrument stores the hierarchical level of the command
which is currently being executed, and performs analysis on
the assumption that the next command to be sent will aso
belong to the same level. Therefore, it is possible to omit the
header if the commands belong to the same group.

Example DI SPLAY1: FUNCTI ON V; ELEMENT 1<PMI>

* When Concatenating Commands of Different Groups
A colon (:) must beincluded before the header of acommand,
if the command does not belong to the same group as the
preceding command.

Example DI SPLAY1: FUNCTI ON V; : SAMPLE: HOLD ON<PMT>
* When Concatenating Common Commands
Common commands defined in |IEEE 488.2-1987 are
independent of hierarchical level. Thus, it is not necessary to
add a colon (:) before a common command.

Example DI SPLAY1: FUNCTI ON V; * CLS: ELEMENT 1<PMI>
* When Separating Commands with <PMT>

If a terminator is used to separate two commands, each
command is a separate message. Therefore, the common
header must be typed in for each command even when

commands of the same command group are being
concatenated.

DI SPLAY1: FUNCTI ON
1<PMT>

Example V<PMT>DI SPLAY1: ELEMENT

Upper-level Query

An upper-level query isthe highest-level command of agroup
to which aquestion mark is appended. Execution of an upper-
level query allows all a group's settings to be output at once.
Some query groups comprising more than three hierarchical
levels can output al their lower level settings.

Example  SAMPLE?<PMI>0]

: SAMPLE: RATE 0. 500E+00; HOLD 0

Inreply to an upper-level query, aresponse can bereturned as
aprogram message to the instrument.

Header Interpretation Rules
Theinstrument interprets the header received according to the
following rules.

* Mnemonics are not case sensitive.
Example " FUNCti on" can bewritten as
"function" or"Function".
* The lower-case part of a header can be omitted.
Example " FUNCti on" can bewritten as" FUNCT"
or " FUNC'.
« |If the header ends with a question mark, the command is a
query. It is not possible to omit the question mark.
Example " FUNCti on?" cannot be abbreviated to
anything shorter than " FUNC?" .
« If the"x" at the end of amnemonicisomitted, it isassumed
tobe"1".
Example If " ELEMent <x>" iswrittenas" ELEM',
thisrepresents " ELEMent 1" .
» Any part of acommand enclosed by [ ] can be omitted.
Example [ CONFi gure]: SCALi ng[ : STATe] ON can be
written as SCAL  ON.
However, a part enclosed by [ ] cannot be omitted if is
located at the end of an upper-level query.
Example " SCALi ng?" and" SCALi ng: STATe?"
belong to different query levels.
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2.2.4 Response 2.2.5 Data

On receiving a query from the controller, the instrument | Data

returns a response message to the controller. A response | A data section comes after the header. A space must be
included between the header and the data. The data contains

conditions and values. Dataiis classified as below.

message is sent in one of the following two forms.

« Response consisting of a header and data Data Description
. <Decimal> Decimal number
If the query can be used as a program message without any - ) .
. ] (Example  PT ratio setting 0 CONFi gur e: SCALi ng: PT 100)
.change, acommand header is attached to the query, which Voltage> Physical valte
is then returned. <Time><Frequency>
Example | NTEGRATE: MODE?<PMT> [ (Example  Voltage range O CONFi gut r e: VOLTage: RANGe  150V)
: | NTEGRATE: MODE NORVAL<RMI> <Register> Register value expressed as either binary,
octal, decimal or hexadecimal
« Response consisting of data only (Example  Extended event register value 1STATus: EESE #HFE)
<Character data> Specified character string(mnemonic).

If the query cannot be used as a program message unless
changesare madetoit (i.e. it isaquery-only command), no
header is attached and only the data is returned. Some

Can be selected from{ }.
(Example  Measuring mode [ CONFi gur e: MODE { RVS| MEAN| DC}

<Boolean> Indicates ON/OFF. Set to ON, OFF or value
query-only commands can be returned after a header is (Example  Averaging ON [ OONFi gur e: AVERagi ng[ : STATe] ON)
attached to them. <Character string data> Arbitrary character string
Example  STATUS: ERROR?<PM> O 0, "NO ERROR' <RMI'> (Example  Character string expressing time 0 | NTEGr at e: TI Mer
"100: 00")
« When returning aresponse without a header |  <Block data> Arbitrary 32 bit deta

(Example  Response to measured/computed data [

It is possible to remove the header from aresponse consisting
#40012ABCDEFGHI JKL)

of a header and data. The " COVMuni cat e: HEADer "

command is used to do this.

<Decimal>

<Decimal> indicates a value expressed as a decimal number,
e Abbreviated form as shown in the table below. Decimal values are given in the
Normally, a response header is returned with the lower-case NR form specified in ANSI X3. 42-1975.
part removed. It is also possible to return aresponse header in Symbol Description Example
full form, without the lower-case part removed. The <NR1>  Integer 125 -1 +1000
" COMMuni cat e: VERBose" command is used to do this. | <NR2>  Fixed point number 125.0 -.90 +001.
The part enclosed by [ ] is also omitted in the abbreviated | <> Floating point number 125.08+0 -9&-1 + 1F4
form. <NRf>  Any of the forms <NR1> to <NR3> is allowed.

» Decimal values which are sent from the controller to the
instrument can be sent in any of the forms <NR1> to
<NR3>. In this case, <NRf> appears.

» For response messages which are returned from the
instrument to the controller, the form (<NR1> to <NR3> to
be used) is determined by the query. The same form is used,
irrespective of whether the valueislarge or small.

* Inthe case of <NR3>, the"+" &fter the"E" can be omitted,
but the "— cannot.

« |f avalue outside the setting range is entered, the value will
be normalized so that it is just inside the range.

« |If the value has more than the significant number of digits,
the value will be rounded.

<Voltage>, <Current>, <Frequency>, <Time>
<Voltage>, <Current>, <Frequency> and <Time> indicate
decimal values which have physical significance.
<Multiplier> or <Unit> can be attached to <NRf>. They
can be entered in any of the following forms.

Form Example
<NRf ><Mul ti plier><Unit> 5W
<NRf ><Uni t > 5E- 3V
<NRf ><Mul tiplier> 5M
<NRf > 5E-3
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<Multiplier>

Multipliers which can be used are shown below
Symbol Word Description
EX Exa 1018

PE Peta 10%5

T Tera 1012

G Giga 10°

MA Mega 108

K Kilo 108

M Milli 103

] Micro 10-¢

N Nano 10-°

P Pico 10-12

F Femto 10-%5
<Unit>

Units which can be used are shown below. Symbol Word

Description

Symbol Word Description
\% Volt Voltage

A Ampere Current

Hz Hertz Freguency
MHZ Megahertz Frequency

S Second Time (second)

e <Multiplier> and <Unit> are not case sensitive.

e "U"isusedtoindicate "p".

* "MA" is used for Mega (M) to distinguish it from Milli,
except for in the case of Milli ampere and Megahertz,
which is expressed as "MA" and "MHZ". Hence, it is not
permissibleto use "M" (Milli) for Hertz.

e If both <Multiplier> and <Unit> are omitted, the
fundamental unit (V, A, HZ, S) will be used.

» Response messages are always expressed in <NR3> form.
Neither <Multiplier> nor <Unit> is used.

<Register>

<Register> indicates an integer, and can be expressed in
hexadecimal, octal or binary as well as a decimal number.
<Register> is used when each bit of a value has a particular
meaning. <Register> is expressed in one of the following
forms.

Form Example
<NRf > 1
#H<Hexadeci mal val ue made up of #HOF

the digits 0to 9 and Ato P>
#xQtal value nade up of the digits 0to 7> #q177
#B<Binary val ue nade up of the digits 0 and 1>  #B001100

» <Register> is not case sensitive.
* A response message is always <NR1>.

<Character Data>

<Character data> is a specified string of character data (a
mnemonic). It is mainly used to indicate options, and is
chosen from the character strings given in { }. For
interpretation rules, refer to "Header Interpretation Rules' on

page App 2-6.
Form Example
{ RvB| MEAN DG} RVE

« As with a header, the "COMMunicate:VERBose"
command can be used to select whether aresponse message
isreturned inits full form or abbreviated form.

e "COMMunicate: HEADer" does not affect <character date>.

<Boolean>
<Boolean> is data which indicates ON or OFF, and is
expressed in one of the following forms.

Form Example
{ O\ OFF| <NRf >} N OF 1 0

* When <Boolean> is expressed in <NRf> form, OFF is
selected if the rounded integer value is "0" and ON is
selected if the rounded integer is "Not 0".

* A response message is always "1" if the value is ON and
"0"if itis OFF.

<Character String Data>

<Character string data> is not a specified character string like
<character data>. It is an arbitrary character string. A
character string must be enclosed in single quotation marks (°)
or double quotation marks ().

Form Example
<Character string data> ' ABC "I EEE488. 2-1987"

« |If acharacter string contains a double quotation mark ("),
the double quotation mark will be replaced by two
concatenated double quotation marks (* "). This rule also
appliesto asingle quotation mark within a character string.

« A response message is always enclosed by double
quotation marks ().

» <Character string data> is an arbitrary character string,
therefore the instrument assumes that the remaining
program message units are part of the character string if no
single (") or double quotation mark (") is encountered. Asa
result, no error will be detected if a quotation mark is
omitted.

<Block data>

<Block data> is arbitrary 32-bit data. On the instrument,
<Block data> is only used for response messages. Block data
is expressed in the following form.

Form Example
#4<4-digit deciml value><Data byte string>  #40012ABCDEFCHI JKL

o #4
Indicates that the data is <Block data>.

e <4-digit decimal value>
Indicates the number of bytes of data. (0012 = 12 bytes)

« <Databyte string>
The actual data. (ABCDEFGHIJKL)

« Dataiscomprised of 32-bit values (0 to 4294967295). This
means that the ASCII code "0AH", which stands for "NL",
can also be acode used for data. Hence, care must be taken
when programming the controller.

IM 253620-01E
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Appendix 2.2 Program Format

2.2.6 Synchronization with the Controller

There are two kinds of command; overlap commands and
sequential commands. Overlap commands, which are allowed
to be executed before execution of the previously sent
command is completed, are not supported by this instrument.
In the case of sequential commands, which are supported by
this instrument, the instrument delays execution of a
command until execution of the previously sent command is
completed. However, synchronization is sometimes required
for correct inquiry for measured data, even if a sequential
command is used.

For instance, if a program message is sent when an inquiry
about measured data is made immediately after the voltage
range is changed, the "MEASur e: VALue?" command will
be executed whether update of the measured data has been
completed or not and no data is displayed (*------ is
displayed instead), possibly causing "9. 91E+37( Not A
Nurber ) " to be output.

[ CONFi gure:]VOLTage: RANGe[ : ALL]

60V, : MEASur e: VALue?<PMI>

In this case, synchronization with the time at which update of
measured data is completed must be accomplished, as shown
on the next page.

e Using STATus:CONDition? query

A "STATus: CONDi ti on?" query is used to make an
inquiry about the contents of the condition register (page App
2-51). It is possible to judge whether update of measured data
isin progress or not by reading bit 0 of the condition register.
Bit 0 is "1" if update is in progress, and "0" if update is
stopped therefore making an inquiry is possible.

* Using the extended event register
Changesin the condition register are reflected in the extended
event register (page App 2-51).

Example STATus: FI LTer1 FALL;: STATus: EESE
1; EESR?; * SRES8; [ : CONFi gur €] : VOLTage
: RANGe[ : ALL] 60V<PMI>

(Servicerequest is awaited.)

MEASur e: VALue?<PMI>

"STATus: FI LTer 1 FALL" indicates that the transit filter
isset so that bit O (FI LTer 1) isset to "1" when bit O of the
condition register is changed from "1" to "0".

"STATus: EESE 1" isacommand used to reflect the status
of bit O of the extended event register in the status byte.
"STATus: EESR?" is used to clear the extended event
register.

The "* SRE" command is used to generate a service request
caused solely by the extended event register.

"MEASur e: VALue?" will not be executed until a service
request is generated.

¢ Using the COMMunicate:WAIT command
The "COMMuni cate: WAl T" command
communications until a specific event is generated.

halts

Example STATus: FI LTer1 FALL; : STATus: EESR?
;[ CONFi gur e] : VOLTage: RANGe
[:ALL] 60V<PMT>

(Response to STATus: EESR? isdecoded.)
COMMUNi cate: WAI T 1;: MEASur e

: VALue?<PMI>

For a description of " STATus: FI LTer FALL" and
" STATus: EESR?", refer to "Using the extended event
register” on this page.

" COMMUNI cat e: WAI T 1" means that communications is
halted until bit O of the extended event register issetto " 1" .
" MEASur e: VALue" will not be executed until bit O of the
extended event register isset to" 1" .

App2-8
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2.3 Commands

2.3.1 Command List

Command

Function

Reference Page

AOUTput Group

: AQUTput ?
: AQUTput :
: AQUTput :

: AQUTput :
: AQUTput :
: AQUTput :
: AQUTput :

: AQUTput :

HARMbNi cs?
HARMoni c¢s: CHANnel <x>

HARMbNI cs: PRESet
NORMal ?

NORMal : CHANnel <x>
NORMal : | RTi e

NORMal : PRESet

COMMunicate Group

: COVWMuNI ¢
: COVWMuNI ¢
: COMWMUNI ¢
: COMWMUNI ¢
: COVWMuNI ¢
: COVWMuNI ¢

: COMWMUNI ¢
: COVWMuNI ¢

at e?

at e: HEADer
at e: LOCKout
ate: REMot e
at e: STATus?
at e: VERBose

ate: WAIT
ate: WAI T?

CONFigure Group

: CONFi gur e?

[
[
ol
ol
[
[

CONFi gure] :
CONFi gure] :
CONFi gure] :
CONFi gure] :
CONFi gure] :
CONFi gure] :

AVERagi ng?

AVERagi ng[ : STATe]
AVERagi ng: TYPE
CURRent ?

CURRent : AUTO?
CURRent : AUTQ : ALL]

: [ CONFi gur e] : CURRent : AUTQ ELEMent <x>

: [ CONFi gur €]

: CURRent : ESCal i ng?
. [ CONFi gure] : CURRent : ESCal i ng[ : ALL]

Queries all the current D/A output settings.

Queries dl the current D/A output item settings for harmonic analysis mode.
Sets D/A output items for the specified channel for harmonic analysis
mode /queries the current setting.

Sets D/A output items for harmonic analysis mode at once.

Queries dl the current D/A output item settings for normal measurement mode.
Sets D/A output items for the specified channel for normal measurement
mode/queries the current setting.

Sets the rated integration time for D/A output of integrated values
/queries the current setting.

Sets D/A output items for normal measurement mode at once.

Queries al the communications settings.

Determines whether a header is to be added or not.

Turns the local lock out function ON or OFF.

Selects remote mode or local mode.

Queries the current network status.

Determines whether a response to a query is to be returned in full form
or in abbreviated form/queries the current setting.

Waits until one of the specified extended event occurs.

Generates a response when one of the specified extended events occurs.

Queries al the measurement condition settings.

Queries dl the averaging function settings.

Turns the averaging function ON or OFF/queries the current setting.
Sets the averaging type/queries the current setting.

Queries al the current measurement settings

Queries ON/OFF state of current auto range for each element.

Sets current auto range ON or OFF for all the elements at once.

Sets current auto range ON or OFF for the specified element/queries
the current setting.

Queries external sensor scaling constant for each element.

Sets external sensor scaling constant for all the elements at once.

: [ CONFi gur e] : CURRent : ESCal i ng: ELEMeNt <x>

: [ CONFi gur €]
: [ CONFi gur €]

: CURRent : MODE?
: CURRent : MODE[ : ALL]

Sets external sensor scaling constant for the specified element/queries
the current setting.

Queries current measurement mode for each element.

Sets current measurement mode for all the elements at once.

: [ CONFi gur e] : CURRent : MODE: ELEMent <x> Sets current measurement mode for the specified element/queries

. [ CONFi gure]:
: [ CONFi gure] :
;[ CONFi gure]:

[ CONFi gure] :
[ CONFi gure] :
[ CONFi gure] :
[ CONFi gure] :
. [ CONFi gure]:
[ CONFi gure] :
[ CONFi gure] :
[ CONFi gure] :
. [ CONFi gure]:
: [ CONFi gur e] : SCALI ng: { PT| CT| SFACt or } ?

: [ CONFi gur e]
: [ CONFi gur €]

: [ CONFi gur e]
: [ CONFi gur €]

CURRent : RANGe?

the current setting.
Queries current range for each element.

CURRent : RANGe[ : ALL] Sets current range for all the elements at once.
CURRent : RANGe: ELEMent <x>

DEGRee

Fl LTer?

FI LTer : CUTof f

Fl LTer[: STATe]
FREQuency?
FREQuency: FI LTer
FREQuency: SOURce
PHOLd

SCALi ng?

Sets current range for the specified element/queries the current setting.
Sets phase angle display method/queries the current setting

Queries the current line filter setting.

Sets line filter cut-off frequency/queries the current setting.

Turns the line filter ON or OFF/queries the current setting.

Queries the current frequency setting.

Turns the frequency filter ON or OFF/queries the current setting.

Sets the input to be used for frequency measurement /queries the current setting.
Turns the peak hold function ON or OFF/queries the current setting.
Queries al the current scaling function settings.

Queries the current scding constant (voltage, current, power) for each element.

SCALi ng: { PT| CT| SFACt or }[ : ALL]

Sets scaling constant (voltage, current, power) for al the elements at once.

SCALi ng: { PT| CT| SFACt or } : ELEMent <x>

SCALi ng[ : STATe]
VOLTage?

Sets scaling constant (voltage, current, power) for the specified element.
Turns the scaling function ON or OFF/queries the current setting.
Queries al the voltage measurement settings.

App 2-13
App 2-13
App 2-14

App 2-14
App 2-14
App 2-14

App 2-14

App 2-14

App 2-15
App 2-15
App 2-15
App 2-15
App 2-16
App 2-16

App 2-16
App 2-16
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App 2-19
App 2-19
App 2-19
App 2-19
App 2-19
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App 2-20

App 2-20
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App 2-20
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Command

Function

Reference Page

: [ CONFi gur e] : VOLTage: AUTO?
. [ CONFi gure] : VOLTage: AUT(Q : ALL]
: [ CONFi gur e] : VOLTage: AUTO. ELEMent <x>

: [ CONFi gur e] : VOLTage: MODE?
: [ CONFi gur e] : VOLTage: MODE[ : ALL]
: [ CONFi gur e] : VOLTage: MODE: ELEMent <x>

;[ CONFi gur e] : VOLTage: RANGe?
: [ CONFi gur e] : VOLTage: RANGe[ : ALL]
: [ CONFi gur e] : VOLTage: RANGe: ELEMeNt <x>

. [ CONFi gure] : WRi ng
: [ CONFi gur e] : ZCALi brat e

DISPlay Group

: DI SPl ay<x>?

: DI SPl ay<x>: ELEMent

: DI SPl ay<x>: FUNCti on

HARMonics Group

: HARMoni ¢s?

: HARMoni cs: DEGRee

. HARMoni
. HARMoni

: HARMoni
. HARMoni

. HARMoni
. HARMoni
. HARMoni
. HARMoni

Cs:
Cs:

Cs:
Cs:

Cs:

DI SPI ay?
DI SPI ay: MODE

DI SPI ay: ORDer
FI LTer

ORDer

cs[: STATe]

Cs:
Cs:

SYNChr oni ze
THD

INTEGrate Group

. I NTEG at e?

: I NTEG at e: MODE
INTEG ate: POLarity

;I NTEG at e:
I NTEG at e:

I NTEG at e:
. I NTEG at e:
. I NTEG at e:
;I NTEG at e:
. I NTEG at e:

MATH Group

: MATH?

RESet
RTI Me?

RTI Me: STARt

RTI Me: STOP

STARt

STCP
TI Mer

: MATH: ARI Threti ¢
. MATH: CFACt or

. MATH: TYPE

MEASure Group

. MEASur e
. MEASur e

. MEASur e
. MEASur e
. MEASur e

. MEASur e

. MEASur e

?

. FORMvat

o1 TEM?

.| TEM HARMbNi cs?

Queries ON/OFF state of voltage auto range for each element.

Sets voltage auto range ON or OFF for al the elements at once.

Sets voltage auto range ON or OFF for the specified element/queries
the current setting.

Queries voltage measurement mode for each element.

Sets voltage measurement mode for all the elements at once.

Sets voltage measurement mode for the specified element/queries
the current setting.

Queries voltage range for each element

Sets voltage range for all the elements at once.

Sets voltage range for the specified element/queries the current setting.

Sets wiring system/queries the current setting.
Carries out zero-level calibration.

Queries all the current display settings for the specified display.
Sets the element to be displayed/queries the current setting.
Sets the function to be displayed/queries the current setting.

Queries al the harmonic analysis settings.

Sets the object for computation of phase angle (deg) for harmonic
analysis/queries the current setting.

Queries all the display settings for harmonic analysis.

Sets display mode for harmonic analysis items to be displayed on
display B/queries the current setting.

Sets harmonic order to be displayed on display A/queries the current setting.

Turns anti-aliasing filter for harmonic analysis ON or OFF/queries the
current setting.

Sets the maximum harmonic order for harmonic andys's /queries the current setting.

Turns harmonic analysis mode ON or OFF/queries the current setting.
Sets the input to be used as the fundamental frequency for PLL
synchronization/queries the current setting.

Queries al the integration settings.

Sets integration mode/queries the current setting.

Sets polarity of integrated values to be displayed on display D/queries
the current setting.

Resets integrated values.

Queries the integration start and stop time for real time counting .
integration mode

Sets the integration start time for real time counting integration mode
/queries the current setting.

Sets the integration stop time for real time counting integration mode
/queries the current setting.

Starts integration.

Stops integration.

Sets integration timer preset time/queries the current setting.

Queries al the computation settings.

Sets equation for four arithmetical operations/queries the current setting.

Sets equation for crest factor/queries the current setting.
Sets computation type/queries the current setting.

App 2-22
App 2-22
App 2-22

App 2-22
App 2-22
App 2-22

App 2-22
App 2-22
App 2-22
App 2-22
App 2-22

App 2-23
App 2-23
App 2-23

App 2-25
App 2-25

App 2-25
App 2-25

App 2-25
App 2-25

App 2-25
App 2-25
App 2-25
App 2-25

App 2-26
App 2-26
App 2-26

App 2-26
App 2-26

App 2-27
App 2-27

App 2-27
App 2-27
App 2-27

App 2-28
App 2-28
App 2-28
App 2-28

Queries al the settings for measured/computed data for communication output.  App 2-30

Sets communication output format for measured/computed data
/queries the current setting.

App 2-30

Queries al the communication output items settings for measured/computed data. App 2-30

Queries al the communication output items for harmonic analysis mode.

;| TEM HARMbni cs: <Har noni ¢ anal ysi s function>?

Queries al the communication output settings for the specified harmonic

analysis function.

: 1 TEM HARMoni cs: { <Har noni ¢ anal ysi s function>}[: ALL]

Turns communication output for the specified harmonic analysis function

ON or OFF for al the elements at once.

;| TEM HARMbni cs: <Har noni ¢ anal ysi s function>: ELEMeNt <x>

Turns communication output for the specified harmonic analysis function

ON or OFF for the specified element/queries the current setting.

App 2-30
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Command

Function

Reference Page

: MEASur e: | TEM HARMbni cs: <Har noni ¢ anal ysi s functi on>: S| Gva

Turns communication output of X data ON or OFF for the
specified harmonic analysis function/queries the current setting.

: MEASur e: | TEM HARMbni cs: { SYNChor oni ze| <Mbt or eval uation function>}

: MEASur e: | TEM HARMbni cs: PRESet

: MEASur e: | TEM NORMal ?

: MEASur e: | TEM : NORMal ] : <Nor nal

: MEASur e: | TEM : NORMal ] : <Nor nal

: MEASur e: | TEM : NORMal ] : <Nor nal

: MEASur e: | TEM : NORMal ] : <Nor nal

Turns communication output ON or OFF for the motor evaluation
function/queries the current setting.

Sets communication output items for harmonic analysis mode to the

preset settings at once.

Queries al the communication output items for normal measurement mode

measur enent function>?

Queries al the communication output settings for the specified
normal measurement function.

measurenent function >[:ALL]

Turns communication output for the specified normal measurement function
ON or OFF for al the effective elements and X at once.

neasur enment function >: ELEMeNt <x>

Turns communication output for the specified normal measurement function
ON or OFF for the specified element/queries the current setting.

nmeasur enent function>: SI Gva

Turns communication output of sigma? data ON or OFF for the specified
harmonic analysis function/queries the current setting.

: MEASur e: | TEM : NORMal ] : { TI ME| FREQuency| MATH| <Mbt or eval uation functi on>}

: MEASur e: | TEM : NORMal ] : PRESet

. MEASur e: VALue?

MOTor Group

. MOTor ?

: MOTor : POLe

: MOTor : RPWVP

: MOTor : RPM ANALog

: MOTor : RPM PULSe

: MOTor : RPM TYPE

: MOTor : TORQue?

: MOTor : TORQue: FSCal e
: MOTor: TORQue: UNI' T

PRINt Group

:PRINt?

: PRI Nt : ABORt

;PRI Nt : AUTO?

;PRI Nt : AUTO | NTer val
;PRI Nt : AUTO STARt

: PRI Nt : AUTQ : STATe]
PRI Nt : AUTO STOP

: PRI Nt : AUTO SYNChr oni ze
. PRI Nt : FEED

PRINC: | TEM?

PRI Nt : | TEM HARMbNi cs?

Turns communication output ON or OFF for the motor evaluation function
(elapsad time of integration, frequency, computation)/queries the current setting.
Sets communication output items for normal measurement mode to the
preset settings at once.

Queries all the measured/computed data for the items which are set to

ON using MEASure:ITEM commands ("MEASur e: | TEM HARMbni cs”
through "MEASur e: | TEM : NORMal ] : PRESet ).

Queries al the current motor evaluation settings.

Sets the number of poles/queries the current setting.

Queries all the current rpm settings.

Sets scaling value for analog rpm input/queries the current setting.
Sets the number of pulses per revolution/queries the current setting.
Sets the rpm input type/queries the current setting.

Queries al the current torque input settings.

Sets scaling value for torque input/queries the current setting.

Sets unit for torque input/queries the current setting.

Queries dl the current built-in printer settings.

Stops printing.

Queries all the current auto print mode settings.

Sets print interval for auto print mode/queries the current setting.
Sets start time for auto print mode/queries the current setting.
Turns auto print mode ON or OFF/queries the current setting.
Sets stop time for auto print mode/queries the current setting.
Sets print synchronization method for auto print mode/queries the current setting.
Feeds print paper.

Queries al the printer settings for measured/computed data.
Queries all the print output items for harmonic analysis mode.

;PRI Nt : | TEM HARMbni cs: <Har noni ¢ anal ysi s function>?

Queries dl the printer output settings for the specified harmonic analysis function.

PRI Nt : | TEM HARMbNi cs: <Har noni ¢ anal ysi s function>[:ALL]

Turns printer output for the specified harmonic analysis function ON
or OFF for dl the effective elements at once.

PRI Nt : | TEM HARMbni cs: <Har noni ¢ anal ysi s functi on>: ELEMent <x>

Turns printer output for the specified harmonic analysis function ON
or OFF for the specified element/queries the current setting.

PRI Nt : | TEM HARMbNni cs<Mot or eval uati on function>

:PRINt: | TEM HARMbni cs: PRESet

: PRI Nt : | TEM NORMal ?

Turns printer output for <motor evaluation function> ON and OFF/
queries the current setting.

Sets printer output items for harmonic analysis mode to the specified
default setting at once.

Queries all the printer output items for normal measurement mode.

App 2-30
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Command

Function

Reference Page

:PRINt: | TEM NORMal :

:PRINt: | TEM NORMal

: PRINt : | TEM NORMal

:PRINt: | TEM NORMal

: PRINt: | TEM NORMal

:PRINt: | TEM NORMal :
: PRI Nt : PANel
1 PRI Nt : VALue

RECall Group
RECal | : PANel

SAMPIe Group
: SAMPLe?
: SAMPLe: HOLD

: SAMPLe: RATE

STATus Group

: STATus?

: STATus: CONDi ti on?
: STATus: EESE

: STATus: EESR?

: STATus: ERRor ?

. STATus: FI LTer <x>
: STATus: QVESsage
: STATus: SPCLI ?( Seri

STORe Group
1 STORe: PANel

SYSTem Group
: SYSTenf

. SYSTem DATE
: SYSTem Tl ME

<Nor nal

: <Nor nal

: <Nor nal

: <Nor nal

PRESet

al Poll)

Common Command Group

*CLS
*ESE
*ESR?
*| DN?
*OPC
*OoPC?

*OPT?
*PSC

*RST
* SRE
*STB?
*TRG
*TST?
*\WAI

measur emrent function>?
Queries all the printer output settings for the specified normal
measurement function.

measurenent function >[:ALL]
Turns printer output ON or OFF at once.

measur emrent functi on>: ELEMent <x>
Turns printer output ON or OFF for the specified element/queries the
current setting.

measur enent function>: S| Gva
Turns printer output of = data ON or OFF /queries the current setting.

- { TI ME| FREQuency| MATH| <Mbt or eval uati on function>}

Turns printer output ON or OFF for the motor evaluation function/
queries the current setting.

Sets printer output items for normal measurement mode at once.

Prints set-up information.

Prints al the measured/computed data for the items which are set to ON
using "PRI Nt : | TEM' commands.

Recalls set-up information from the specified file of the internal memory.

Queries al the current sampling settings.

Turns hold mode for output data (display, communication data) ON and
ON/queries the current setting.

Sets sample rate/queries the current setting.

Queries al the settings relating to the communications status function.
Queries the contents of the condition register and clears the register.
Sets the extended event enable register/queries the current setting.
Queries the contents of the extended event register and clears the register.
Queries the code and the message (at the beginning of the error queue)
of the error which has occurred.

Queries all the settings relating to the specified transit filter/queries the
current settings.

Selects whether or not to add the message contents to a response to
"STATus: ERRor ?" /queries the current setting.

Executes seria poll.

Stores set-up information in the internal memory.

Queries al the system (interna clock) settings.
Sets the date/queries the current setting.
Sets the time/queries the current setting.

Clears the standard event register, extended event register and error queue.
Sets the vaue for the standard event enable register/queries the current setting.
Queries the value of the standard event register and clears it at the same time.
Queries the instrument model.

(Not supported by this instrument.)

("1" will always be returned since overlap commands are not supported by
this instrument.)

Queries installed options.

Selects whether or not to clear the registers when power is turned ON/
queries the current setting.

Resets the current settings.

Sats the vaue of the service request enable register/queries the current setting.
Queries the value of the status byte register.

Carries out the same function as when the TRIG key (SHIFT + HOLD) is pressed.
Executes a self-test and queries the test result.

(Not supported by this instrument.)
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Appendix 2.3 Commands

2.3.2 AOUTput Group

The commandsin the AOUT put group are used to make settings relating to and inquire about D/A output. Thisallowsyou to make
the same settings and inquiries which can be made using the MISC key ("dA-out" menu and "itG-t" menu) on the front panel.
These commands are available if the instrument is equipped with the D/A output function (/DA model).

e

© ; a
) (O~ preset )—+ <space> |—=( DEFault )— < |

%CHANne\)—-{ <x> H <Space>

<Normal measurement function>

EFFiciency

<Motor evaluation function>

<NRf>

=(7)
L
¥—< IRTime <Space> <NRf>

OO

HARMonics,

PRESet )—+ <space> |—=( DEFault —+{ <o |

CHANne\H <x> H <Space>

H<Harmunic analysis function> }—Oj

|
-GED— =}
SIGMa

% <Motor evaluation function>

<x>

AOUTput?

Function Queries all the current D/A output settings.

Syntax AQUTput ?

Example AQUTPUT? [0: AGUTPUT: NCRVAL: CHANNEL1 V, 1; CHANNEL?2
V, 2; CHANNEL3 V, 3; CHANNEL4 V, SI GVMA; CHANNELS
A, 1; CHANNEL6 A, 2; CHANNEL7 A, 3; CHANNELS8
A, SI GVA; CHANNEL9 W 1; CHANNEL10 W 2; CHANNEL11
W 3; CHANNEL12 W SI GVA; CHANNEL13 W 1; CHANNEL14
W 1, IRTIME 1,0;:AOUTPUT: HARMONI CS: CHANNEL 1
A 1, 1; CHANNEL2 A, 1,2; CHANNEL3 A, 1, 3; CHANNEL4
A, 1, 4; CHANNELS A, 1,5; CHANNEL6 A, 1, 6; CHANNEL7
A 1,7, CHANNEL8 A 1, 8; CHANNEL9 A, 1,9; CHANNEL10
A1, 10; CHANNEL11 A 1, 11; CHANNEL12 A 1, 12; CHANNEL
13 A 1, 13; CHANNEL14 SYNCHRON ZE

AOUTput:HARMonics?

Function Queries al the current D/A output item settings for harmonic
analysis mode.

Syntax AQUTput : HARMoni cs?

Example AQUTPUT: HARMONI CS?  [0: AQUTPUT: HARMONI CS: CHANNEL 1
A 1, 1; CHANNEL2 A, 1,2; CHANNEL3 A, 1, 3; CHANNEL4
A 1, 4; CHANNELS A, 1,5; CHANNEL6 A, 1, 6; CHANNEL7
A 1,7; CHANNEL8 A, 1, 8; CHANNEL9 A, 1, 9; CHANNEL10
A 1,10; CHANNEL11 A 1, 11; CHANNEL12 A 1, 12; CHANNEL
13 A 1, 13; CHANNEL14 SYNCHRON ZE

IM 253620-01E
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Appendix 2.3 Commands

AOUTput:HARMonics:CHANnel<x>

Function Sets D/A output items for the specified for harmonic analysis
mode /queries the current setting.

Syntax AOUTput : HARMoni cs: CHANnel <x> {<Harnonic anal ysis
function>, (<NRf >| ELEMent <1- 3>| S| GVR) , ( <NRf >| ORDer <1-
50>) | <Motor eval uation function>| OFF}

AQUTput : HARMbni ¢s: CHANnel <x>?

<x>1 to 14(output channel)

<Harnoni ¢ anal ysis function>={V| A WVA VAR PF DEG V
THD| ATHD| VOON| ACCN W00
N VDEG ADEG SYNChr oni ze}

<Mtor evaluation function>= {TORQue| RPM SRPM SLI P| MP
OMér | MEFFi ci ency| TEFFi ci
ency}

Example AGUTPUT: HARMONI CS: CHANNELL A, 1,1
AQUTPUT: HARMONI CS: CHANNEL2 ATHD, 1, 1
AQUTPUT: HARMONI CS: CHANNEL3 OFF
AQUTPUT: HARVMONI CS: CHANNEL1? [J: ACUTPUT: HARMONI CS:
CHANNELL A 1,1
AQUTPUT: HARMONI CS: CHANNEL2? [J: AQUTPUT: HARMONI CS:
CHANNEL2 ATHD, 1
AQUTPUT: HARMONI CS: CHANNEL3?  [J: ACUTPUT: HARMONI CS:
CHANNEL3 COFF

Description The element and order are set as follows according to the
selected harmonic analysis function.

{V|] Al W : If no order is set, total rms value from 1st to 50th
will be selected.

{ VA| VAR| PF| DEG| VTHD| ATHD} : The order can be
omitted, since it is meaningless.

{ SYNChr oni ze}: The element and order can be omitted,
since they are meaningless.

AOUTput:HARMonics:PRESet

Function Sets D/A output items for harmonic analysis mode to the
specified default setting at once.

Syntax AOQUTput : HARMoni cs: PRESet { DEFaul t <1- 2>}

Example AOUTPUT: HARMONI CS: PRESET DEFAULT1

Description For a description of global setting for { DEFaul t <1- 2>},
refer to Section 13.3, "D/A Output”.

AOUTput:NORMal?

Function Queries al the current D/A output item settings for normal
measurement mode.

Syntax AOUTput : NORMal ?

Example AOUTPUT: NORMAL? [: AOUTPUT: NORMAL: CHANNEL 1
V, 1; CHANNEL2 V, 2; CHANNEL3 V, 3; CHANNEL4
V, SI GVA; CHANNELS5 A, 1; CHANNEL6 A, 2; CHANNEL7
A, 3; CHANNEL8 A, SI GVA; CHANNEL9 W 1; CHANNEL10
W 2; CHANNEL11 W 3; CHANNEL12 W SI GVA; CHANNEL13
W1, CHANNEL14 W1, IRTIME 1,0

AOUTput[:NORMal]:CHANnel<x>

Function Sets D/A output items for the specified channel for normal
measurement mode/queries the current setting.
AOUTput [ : NORMal ] : CHANnel <x> {<Nor mal
function>, (<NRf>] ELEMent <1-3>| SI GMa) | <Mot or
eval uation function>| OFF}

AQUTput [ : NORVAI ] : CHANnel <x>?

<x>1 to 14(output channel)

Syntax measur enent

<Normal neasurement function>= {V| A'WVA VAR PF DEG VPK
| APK| VH VP VM AH AHP| A
HV FREQuency| EFFi ci ency| T
I ME}

<Mbtor evaluation function>={TORQue| RPM SRPM SLI P| M

POMr | MEFFi ci ency| TEFF ci
ency}
Example AQUTPUT: NORVAL: CHANNEL1 V, 1
ACUTPUT: NORVAL: CHANNEL2 FREQUENCY
ACUTPUT: NORVAL: CHANNEL3 OFF
ACUTPUT: NORVAL: CHANNEL1? [J: AOQUTPUT: NORNMAL:
CHANNEL1 V, 1
ACUTPUT: NORVAL: CHANNEL2? [J: AQUTPUT: NORNVAL:
CHANNEL2 FREQUENCY
AQUTPUT: NORMAL: CHANNEL3? [J: ACUTPUT: NORVAL:
CHANNEL3 COFF
Description The element is set as follows according to the selected normal
measurement function.
{ FREQuency| EFFi ci ency| TI ME}: The element can be
omitted, since it is meaningless.

AOUTput[:NORMal]:IRTime

Function Sets the rated integration time for D/A output of integrated
values/queries the current setting.

Syntax AQUTput [ : NORMAl ] : | RTi me {<NRf >, <NRf >| <Char act er
string>}
ACQUTput [ : NORMal ] : | RTi me?
{<NRf> <NRf>}= 0,0 to 999, 59
{<Character string>}="HHH: MV’ HHH: Hour
MM M ni ute

Example AGUTPUT: NORMAL: | RTI ME 1,0
AQUTPUT: NORMAL: | RTI ME " 1: 00"
AQUTPUT: NORVAL: | RTI ME? [: AQUTPUT: NORVAL: | RTI ME

1,0

AOUTput[:NORMal]:PRESet

Function Sets D/A output items for normal measurement mode to the
specified default setting at once.

Syntax AOUTput [ : NORMal ] : PRESet { DEFaul t <1-2>}

Example AGUTPUT: NORMAL: PRESET DEFAULT1

Description For a description of global setting for { DEFaul t <1- 2>},
refer to Section 13.3, "D/A Output".
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2.3.3 COMMunicate Group

The commands in the COMM unicate group are used to make settings relating to and inquire about communications. Thereis no

front panel key for this function.

D

A A

L

:COMMunicate) ‘ HEADer )ﬂ <Space>

%VERBOSSM <Space>

% WAIT )T <Space> ‘—-[<Register>
?

=)
o
=)

/)

% REMote H <Space>

OFF )ﬁ‘_)

%LOCKDMH <Space>

STATus ?

COMMunicate?
Function Queries all the communications settings.
Syntax COVMuni cat e?
Example COMMUNI CATE?
0: COWUNI CATE: HEADER 1; VERBCSE 1

COMMunicate:HEADer

Function Determines whether a header is added(example:
CONFI GURE: VOLTAGE: RANGE: ELEMENT1 150. OE
+00) or not (example:150. 0E+00) when sending a response
to a query/queries the current setting.

Syntax COVMuni cat e: HEADer {<Bool ean>}

COMMuni cat e: HEADer ?

Example COVMMUNI CATE: HEADER ON

COMMUNI CATE: HEADER?[: COVMUNI CATE: HEADER 1

COMMunicate:LOCKout
Function Turns the local lock out function ON or OFF.
Syntax COMMuUni cat e: LOCKout { <Bool ean>}
COMMuUNI cat e: LOCKout ?
Example COMMUNI CATE: LOCKOUT ON
COMMUNI CATE: LOCKQUT?00: COVMMUNI CATE: LOCKOUT 1
Description This command is available only for the RS-232-C interface.

COMMunicate:REMote
Function Selects remote mode or local mode. Remote mode is selected
if this command is set to ON.
Syntax COMMuUni cat e: REMbt e { <Bool ean>}
COMMunNi cat e: REMot e?
Example COMMUNI CATE: REMOTE ON
COMMUNI CATE: REMOTE?J: COVMUNI CATE: REMOTE 1
Description This command is available only for the RS-232-C interface.
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Appendix 2.3 Commands

COMMunicate:STATus?

Function Queries the current network status.

Syntax COVMuni cat e: STATus?

Example COMMUNI CATE: STATUS?: COWUNI CATE: STATUS 0

Description Meaning of each bit of the status is given below.

Bit GP-IB RS-232-C
0 Transmission error for Parity error
non-recoverable 7210
1 Always set to 0. Framing error
2 Always set to 0. Break character
detection
3ormore  Always set to 0. Always set to 0.

A status hit is set when its corresponding cause occurs, and
cleared when it is read.

COMMunicate:VERBose

Function Determines whether a response to a query is to
be returned full in form (for example:CONFI GURE
VOLTAGE: RANGE: ELEMENT1 150. OE+00) or in
abbreviated form (for example:VOLT: RANG: ELEM
150. OE+00)/queries the current setting.

Syntax COMMuni cat e: VERBose {<Bool ean>}
COMMuni cat e: VERBose?

Example COVMMUNI CATE: VERBOSE ON
COVMMUN CATE: VERBOSE?[I: COMMUNI CATE: VERBCSE 1

COMMunicate:WAIT
Function Waits until one of the specified extended event occurs.
Syntax COMMuUni cat e: WAI T <Regi st er>
<Regi st er>= 0 t o 65535(For adescription of the extended
event register, refer to page App 2-51.)
Example COMMUNI CATE: WAI T 65535
Description For a description of synchronization using COMMunicate:
WAIT, refer to page App 2-8.

COMMunicate:WAIT?
Function Generates a response when one of the specified extended
events occurs.
Syntax COMMuUni cat e: WAI T? <Regi st er>
<Regi st er>= 0 t o 65535(For adescription of the extended
event register, refer to page App 2-51.)
Example COVWMUNI CATE: WAI T? 6553501

App 2-16
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2.3.4 CONFigure Group

The commands in the CONFigure group are used to make settings relating to and to inquire about measurement conditions. This
allows you to make the same settings and inquiries which you can make using the WIRING key, VOLTAGE (CURRENT)
RANGE related keys, FREQUENCY related keys, and LINE FILTER, SCALING, AVG, PEAK HOLD (SHIFT + RATE) and
MISC ("CAL" and "dEG" menus) keys on the front panel.
The external sensor input ranges and scaling constant can be set only when the instrument is equipped with the external sensor

input function (/EX2 model).

p

ﬁmg

‘ :CONFigure l <Space>
O RANGe ALL <space> |—{ <Voltage> |
ELEMentH <x> }_ﬁ <Space> H <Vo|&age>}7—
(?)
U
~(?)
AUTO ALL <Space> OFF )
=
ELEMem)—ﬂ( <x> <Space>
=
ALL <Space>
ELEMentH <x>
L
(2)
U
-(2)
N
~(7)
U
ALL <Space> <current> |
®
ELEMem)—-{ <x> <Space> <Current>
.\
~(7)
(—O- U
ALL <Space> OFF )
==
ELEMent )— <o T <Space>
(?)
%
~(?)
: 4
MODE ALL <Space> RMS ) ﬁ
Iy
ELEMent )— < <Space> RMS
e
-(2)
'\’J
()
%
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<Space> H <NRf> }

1

R

ELEMent — <> ’—‘L—ﬁ <space> |—] <NRf>

i

OO

FREQuency

SOURce <Space>

FILTer <Space>

FILTer STATe <Space>

CUToff

I-={_ ZCALibrate )

*-(PHOLd )—x—-( <Space>

)

U

ALL

<Space> H <NRf> }

ELEMent —]

<x>

<Space> H <NRf>

~(7)
%

ALL

<Space> H <NRf> }

ELEMent )—

<x>

<Space> H <NRf>

~(7)
%

ALL

<Space> H <NRf> }

ELEMent }—]

<x>

<Space> H <NRf>
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-

AVERaging

<Space>

TYPE )| <Space> LiNear O <NRf>
J
@
@
\~(_DEGRee <space> —= <NR> |
: 0
CONFigure? [CONFigure]:AVERaging: TYPE

Function Queries all the measurement condition settings.

Syntax CONFi gur e?

Example CONFI GURE?[O: CONFI GURE: W RI NG P1W2;
VOLTAGE: RANGE: ELEMENT1 1. 0000E+03; ELEMENT2
1. 0000E+03; ELEMENT31. 0000E+03; : CONFI GURE: VOLTAGE: AUTO
ELEMENT1 O; ELEMENT2 0; ELEMENT30; : CONFI GURE:
VOLTAGE: MODE: ELEMENT1RMS; ELEMENT2RMS;
ELEMENT3RMS; : CONFI GURE: CURRENT: RANGE: ELEMENT1
20. 0E+00; ELEMENT2 20. 0E+00; ELEMENT3 20. 0E+00;
: CONFI GURE: CURRENT: AUTO: ELEMENT1 0; ELEMENT2
0; ELEMENT3 0;: CONFI GURE: CURRENT: MODE: ELEMENT1
RVS; ELEMENT2RVS; ELEMENT3RVE; : CONFI GURE: CURRENT: ESCALI NG
ELEMENT1 10. 000E+00; ELEMENT2 10. 000E+00; ELEMENT3
10. 000E+00; : CONFI GURE: FREQUENCY: SOURCE V, 1; FI LTER
0; : CONFI GURE: FI LTER: STATE 0; CUTOFF
0.500E+03; : CONFI GURE: PHOLD 0; SCALI NG: STATE
0; PT: ELEMENT1 1.0000E+00; ELEMENT2 1.0000E+00;
ELEMENT3 1. 0000E+00; : CONFI GURE:  SCALI NG CT: ELEMENT1
1. 0000E+00; ELEMENT2 1. 0000E+00; ELEMENT3
1. 0000E+00; : CONFI GURE:  SCALI NG: SFACTOR: ELEMENT1
1. 0000E+00; ELEMENT2 1. 0000E+00; ELEMENT3
1. 0000E+00; : CONFI GURE: AVERAGI NG: STATE 0; TYPE
EXPONENT, 8; : CONFI GURE: DEGREE 180

[CONFigure]:AVERaging?

Function Queries al the averaging function settings.

Syntax [ CONFi gur e] : AVERagi ng?

Example CONFI GURE: AVERAG NG?  [0: CONFI GURE: AVERAG NG STATE
0; TYPE EXPONENT, 8

[CONFigure]:AVERaging[:STATe]

Function Turns the averaging function ON or OFF/queries the current
setting.

Syntax [ CONFi gur e] : AVERagi ng[ : STATe] {<Bool ean>}
[ CONFi gur €] : AVERagi ng: STATe?

Example CONFI GURE: AVERAQ NG STATE OFF
CONFI GURE: AVERAG NG STATE?0: CONFI GURE: AVERAG NG
. STATE 0

Function Sets the averaging type/queries the current setting.

Syntax [ CONFi gure] : AVERaging: TYPE
{ (LI Near | EXPonent ), <NRf >}
[ CONFi gur e] : AVERagi ng: TYPE?
{<NRf >} =8, 16, 32, 64, 128, 256( aver agi ng

factor)

Example CONFI GURE: AVERAQ NG TYPE EXPONENT, 8
CONFI GURE: AVERAGI NG: TYPE?
0: CONFI GURE: AVERAG NG TYPE EXPONENT, 8

[CONFigure]:CURRent?

Function Queries al the current measurement settings.

Syntax [ CONFi gur e] : CURRent ?

Example CONFI GURE: CURRENT?0: CONFI GURE: CURRENT: RANGE:
ELEMENT1 20.0E+00; ELEMENT2 20.0E+00; ELEMENT3
20. 0E+00; : CONFI GURE: CURRENT: AUTO: ELEMENT1
0; ELEMENT20; ELEMENT30; : CONFI GURE: CURRENT: MODE:
ELEMENT1 RMS; ELEMENT2RMS; ELEMENT3
RMS; : CONFI GURE: CURRENT: ESCALI NG: ELEMENT1
10. 000E+00; ELEMENT2 10. 000E+00; ELEMENT3 10. 000E+00

[CONFigure]:CURRent:AUTO?

Function Queries ON/OFF state of current auto range for each element.

Syntax [ CONFi gur e] : CURRent : AUTO?

Example CONFI GURE: CURRENT: AUTO?0: CONFI GURE: CURRENT: AUTQO
ELEMENT1 O; ELEMENT2 O; ELEMENT3 0

[CONFigure]:CURRent:AUTO[:ALL]

Function Sets current auto range ON or OFF for all the elements at
once.

Syntax [ CONFi gure] : CURRent : AUT( : ALL] {<Bool ean>}

Example CONFI GURE: CURRENT: AUTO ALL OFF
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[CONFigure]:CURRent:AUTO:ELEMent<x>
Function Sets current auto range ON or OFF for the specified element/
queries the current setting.
Syntax [ CONFi gur e] : CURRent : AUTO: ELEMent <x>
{<Bool ean>}
[ CONFi gur e] : CURRent : AUTO ELEMent <x>?
<x>=1, 3(3-phase 3-wi re nodel)
1 to 3(3-phase 4-wire nodel)
Example CONFI GURE: CURRENT: AUTO. ELEMENT1 OFF
CONFI GURE: CURRENT: AUTO: ELEMENT1?
[0: CONFI GURE: CURRENT: AUTO. ELEMENT1 0O

[CONFigure]:CURRent:ESCaling?

Function Queries external sensor scaling constant for each element.

Syntax [ CONFi gur e] : CURRent : ESCal i ng?

Example CONF| GURE: CURRENT: ESCALI NG?
[J: CONFI GURE: CURRENT: ESCALI NG: ELEMENT1
10. O0O0OE+00; ELEMENT2 10. 000E+00; ELEMENT3
10. O0OOE+00

[CONFigure]:CURRent:ESCaling[:ALL]
Function Sets external sensor scaling constant for all the elements at
once.
Syntax [ CONFi gur e] : CURRent : ESCal i ng[ : ALL]
{ <NRf >}
{<NRf >} =ROM version before 2.01  0.9000 to 10000.
ROM version 2.01 or later 0.1000 to 10000.
Example CONFI GURE: CURRENT: ESCALI NG ALL 10. 000
Description Scaling constants are rounded as follows.
Below 1.0000 Rounded to four decimal places.
1.0000 to 10000 Rounded to five significant digits.

[CONFigure]:CURRent:ESCaling:ELEMent<x>
Function Sets external sensor scaling constant for the specified element/
queries the current setting.
Syntax [ CONFi gure] : CURRent : ESCal i ng: ELEMeNnt <x> {<NRf >}
[ CONFi gur e] : CURRent : ESCal i ng: ELEMent <x>?
<x>= 1, 3(3-phase 3-wire nodel)
1 to 3(3-phase 4-wire nodel)
{<NRf >} =ROM version before 2.01  0.9000 to 10000.
ROM version 2.01 or later 0.1000 to 10000.
Example CONFI GURE: CURRENT: ESCALI NG ELEMENT1 10. 000
CONFI GURE: CURRENT: ESCALI NG: ELEMENT1?
[J: CONFI GURE: CURRENT: ESCALI NG: ELEMENT1
10. O0O0OE+00
Description Scaling constants are rounded in the same way as
for[ CONFi gur e] : CURRent : ESCal i ng[ : ALL] .

[CONFigure]:CURRent:MODE?
Function Queries current measurement mode for each element.
Syntax [ CONFi gur e] : CURRent : MODE?
Example CONFI GURE: QURRENT: MODE?[: CONFI GURE: CURRENT
: MCDE: ELEMENT1 RMS; ELEMENT2 RMVS; ELEMENT3 RVS

[CONFigure]: CURRent:MODE[:ALL]

Function Sets current measurement mode for al the elements at once.
Syntax [ CONFi gure] : CURRent : MODE[ : ALL] { RvB| MEAN DG}
Example CONFI GURE: CURRENT: MODE: ALL RMS

[CONFigure]:CURRent:MODE:ELEMent<x>
Function Sets current measurement mode for the specified element/
queries the current setting.
Syntax [ CONFi gur e] : CURRent : MODE: ELEMent <x>
{ RvB| MEAN| DC}
[ CONFi gur e] : CURRent : MODE: ELEMenNt <x>?
<x>=1, 3(3-phase 3-wi re nodel)
1 to 3(3-phase 4-wire nodel)
Example CONFI GURE: CURRENT: MODE: ELEMENT1 RVB
CONFI GURE: CURRENT: MODE: ELEMENT1?
0: CONFI GURE: CURRENT: MODE: ELEMENT1 RMVS

[CONFigure]:CURRent:RANGe?

Function Queries current range (external sensor input range) for each
element.

Syntax [ CONFi gur e] : CURRent : RANGe?

Example CONFI GURE: CURRENT: RANGE?: CONFI GURE:
CURRENT: RANGE: ELEMENT1 20. OE+00; ELEMENT2
20. OE+00; ELEMENT3 20. OE+00

[CONFigure]:CURRent:RANGe[:ALL]
Function Sets current range (external sensor input range) for al the
elements at once.
Syntax [ CONFi gur e] : CURRent : RANGe[ : ALL]
{<CQurrent >| (EXTer nal , <Vol t age>) }
<Qurrent >=500mA to 20A(0.5, 1, 2,5, 10, 20A)
<Vol t age>=250nV to 10V( 250, 500nV, 1, 2. 5, 5, 10V
/for the EX2 nodel)
Example Setting current range
CONFI GURE: CURRENT: RANGE: ALL 20A
Setting externd sensor input range
CONFI QURE: CURRENT: RANGE: ALL EXTERNAL, 250MW/

[CONFigure]:CURRent:RANGe:ELEMent<x>
Function Sets current range (external sensor input range) for the
specified element/queries the current setting.

[ CONFi gur e] : CURRent : RANGe: ELEMent <x>
{<Qurrent>| (EXTer nal , <Vol t age>) }

[ QONFi gur €] : CURRent : RANGe: ELEMent <x>?

<x>=1, 3<Vol t age>

Syntax

1 to 3(3-phase 4-wre nodel)
<Qurrent>=500mA to 20A (0.5,1, 2,5, 10, 20A)
<Vol tage>= 250nV to 10V(250,500nV, 1, 2.5, 5, 10V

/for the EX2 nodel)

Example Setting/inquiring about current range
CONFI GURE: CURRENT: RANGE: ELEMENT1 20A
CONFI| GURE: CURRENT: RANGE: ELEMENT1?
00: CONFI GURE: CURRENT: RANGE: ELEMENT1
20. OE+00
Setting/inquiring about external sensor input range
CONFI GURE: CURRENT: RANGE: ELEMENT1
EXTERNAL, 250W
CONFI GURE: CURRENT: RANGE: ELEMENT1?
0: CONFI GURE: CURRENT: RANGE: ELEMENT1
EXTERNAL, 0. 25E+00
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[CONFigure]:DEGRee
Function Sets phase angle display method/queries the current setting.
Syntax [ CONFi gur e] : DECRee {<NRf >}
[ CONFi gur e] : DEGRee?
{ <NRf >} =180, 360
Example CONFI GURE: DEGREE 180
CONFI GURE: DEGREE?[: CONFI GURE: DEGREE 180

[CONFigure]:FILTer?

Function Queries the current line filter setting.

Syntax [ CONFi gure]: Fl LTer ?

Example CONFI GURE: FI LTER?: CONFI GURE: FI LTER: STATE
0; CUTCFF 0. 500E+03

[CONFigure]:FILTer:CUToff
Function Sets line filter cut-off frequency/queries the current setting.
Syntax [ CONFi gure]: FI LTer: CUTof f {<Frequency>}
[ CONFi gure] : FI LTer: CUTof f ?
<Frequency>=500HZ to 6.5KHZ(0.5,1.0,2.0,
6. 5kHz)
Example CONFI GURE: FI LTER: CUTOFF 0. 5KHZ
CONFI GURE: FI LTER QUTCFR?0: CONFI GURE: FI LTER
CUTGFF 0. 500E+03

[CONFigure]:FILTer[:STATe]
Function Turns the line filter ON or OFF/queries the current setting.
Syntax [ CONFi gure]: FI LTer[: STATe] {<Bool ean>}
[ CONFi gure] : FI LTer: STATe?
Example CONFI GURE: FI LTER STATE CFF
CONFI GURE: FI LTER STATE?U: CONFI GURE: FI LTER
STATE 0O

[CONFigure]:FREQuency?

Function Queries the current frequency setting.

Syntax [ CONFi gur e] : FREQuency?

Example CONFI GURE: FREQUENCY?0: CONFI GURE: FREQUENCY
: SOURCE V, 1; FILTER O

[CONFigure]:FREQuency:FILTer

Function Turns the frequency filter ON or OFF/queries the current
setting.

Syntax [ CONFi gur e] : FREQuency: FI LTer {<Bool ean>}
[ CONFi gur e] : FREQuency: FI LTer ?

Example CONFI GURE: FREQUENCY: FI LTER OFF
CONFI GURE: FREQUENCY: FI LTER?: CONFI GURE:
FREQUENCY: FI LTER 0

[CONFigure]:FREQuency:SOURce

Function Sets the input to be used for frequency measurement /queries
the current setting.

Syntax [ CONFi gure] : FREQuency: SOURce
{(AV), (<NRf>| ELEMent <1-3>) }
[ CONFi gur e] : FREQuency: SOURce?

Example CONFI GURE: FREQUENCY: SOURCE V, 1
CONFI GURE: FREQUENCY: SOURCE?[J: CONFI GURE:
FREQUENCY: SOURCE V, 1

[CONFigure]:PHOLd

Function Turns the peak hold function ON or OFF/queries the current
setting.

Syntax [ CONFi gur e] : PHOLd {<Bool ean>}
[ CONFi gur e] : PHOLd?

Example CONFI GURE: PHOLD OFF
CONFI GURE: PHOLD?0: CONFI GURE: PHOLD 0

[CONFigure]:SCALing?

Function Queries al the current scaling function settings.

Syntax [ CONFi gur e] : SCALi ng?

Example CONFI GURE: SCALI NG?[0: CONFI GURE: SCALI NG STATE
0; PT: ELEMENT1 1. 0000E+00; ELEMENT?2
1. 0000E+00; H-BVENT31. 0000E+HO0; : GONA GLRE SCALI NG CT:
ELEMENT1 1. 0000E+00; ELEMENT2 1.0000E
+00; ELEMENT31. 0000E+00; : CONFI GURE: SCALI NG
SFACTOR: ELEMENT1 1. 0000E+00; ELEMENT2
1. 0000E+00; ELEMENT3 1. 0000E+00

[CONFigure]:SCALing:{PT| CT| SFACtor}?

Function Queries the current scaling constant (voltage, current, power)
for each element.

Syntax [ CONFi gur e] : SCALi ng: { PT| CT| SFACt or}?

Example CONFI GURE: SCALI NG PT?0: CONFI GURE: SCALI NG
PT: ELEMENT1 1. 0000E+00; ELEMENT?2
1. OO00E+00; ELEMENT3 1. 0000E+00

[CONFigure]:SCALing:{PT| CT| SFACtor}[:ALL]
Function Sets scaling constant (voltage, current, power) for all the
elements at once.
Syntax [ CONFi gur e] : SCALi ng: { PT| CT| SFACtor }[: ALL] {<NRf >}
{<NRf >}=0. 0001 to 10000
Example CONFI GURE: SCALI NG PT: ALL 1. 0000
Description Scaling constants are rounded as follows.
Below 1.0000 Rounded to four decimal places.
1.0000 to 10000 Rounded to five significant digits.

[CONFigure]:SCALing:{PT| CT| SFACtor}:ELEMent<x>
Function Sets scaling constant (voltage, current, power) for the
specified element.
Syntax [ CONFi gur e] : SCALi ng: { PT| CT| SFACt or }:
ELEMent <x> { <NRf >}
[ CONFi gur €] : SCALI ng: { PT| CT| SFACt or } : ELEMeNt <x>?
<x>=1, 3( 3- phase 3-w re nodel)
1 to 3(3-phase 4-wre nodel)
{<NRf >} =0. 0001 to 10000
Example CONFI GURE: SCALI NG PT: ELEMENT1 1. 0000
CONFI GURE: SCALI NG PT: ELEMENT1?0: CONFI GURE
: SCALI NG PT: ELEMENT1 1. 0000E+00
Description Scaling constants are rounded in the same way as for
[ CONFi gur e] : SCALI ng: { PT| CT| SFACt or } [ : ALL] .
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[CONFigure]:SCALIng[:STATe]

Function Turns the scaling function ON or OFF/queries the current
setting.

Syntax [ CONFi gur e] : SCALi ng[ : STATe] {<Bool ean>}
[ CONFi gur e] : SCALI ng: STATe?

Example CONFI GURE: SCALI NG STATE OFF
CONFI GURE: SCALI NG: STATE?: CONFI GURE:
SCALI NG STATE 0

[CONFigure]:VOLTage?

Function Queries al the voltage measurement settings.

Syntax [ CONFi gur e] : VOLTage?

Example CONFI GURE: VOLTAGE?0: CONFI GURE: VOLTAGE:
RANGE: ELEMENT1 1. 0000E+03; ELEMENT2
1. 0000E+03; ELEMENT31. 0000E+03; : CONFI GURE
: VOLTAGE: AUTO. ELEMENT1 0; ELEMENT2 0; ELEMENT3
0; : CONFI GURE: VOLTAGE: MODE: ELEMENT1  RVS; ELEMENT2
RVS; ELEMENT3 RV

[CONFigure]:VOLTage:AUTO?

Function Queries ON/OFF state of voltage auto range for each element.

Syntax [ CONFi gur e] : VOLTage: AUTO?

Example CONFI GURE: VOLTAGE: AUTO?0: CONFI GURE:
VOLTACE: AUTO ELEMENT1 0; ELEMENT2 O; ELEMENT3 0O

[CONFigure]:VOLTage:AUTO[:ALL]

Function Sets voltage auto range ON or OFF for al the dements a once.
Syntax [ CONFi gur e] : VOLTage: AUTJ : ALL] {<Bool ean>}
Example CONFI GURE: VOLTAGE: AUTO. ALL COFF

[CONFigure]:VOLTage:AUTO:ELEMent<x>
Function Sets voltage auto range ON or OFF for the specified element/
queries the current setting.
Syntax [ CONFi gure] : VOLTage: AUTO: ELEMent <x>
{ <Bool ean>}
[ CONFi gur e] : VOLTage: AUTO ELEMent <x>?
<x>=1, 3( 3-phase 3-wi re nodel)
1 to 3(3-phase 4-wire nodel)
Example CONFI GURE: VOLTAGE: AUTO. ELEMENT1 OFF
CONFI GURE: VOLTAGE: AUTQ ELEMENT1?0J: CONFI GURE
: VOLTACGE: AUTQ ELEMENT1 O

[CONFigure]:VOLTage:MODE?

Function Queries voltage measurement mode for each element.

Syntax [ CONFi gur e] : VOLTage: MODE?

Example CONFI GURE: VOLTAGE: MODE?: CONFI GURE:
VOLTAGE: MODE: ELEMENT1 RMS; ELEMENT?2
RMS; ELEMENT3 RMS

[CONFigure]:VOLTage:MODE[:ALL]

Function Sets voltage measurement mode for al the elements at once.
Syntax [ CONFi gur e] : VOLTage: MODE|[ : ALL] { RvB| MEAN DC}
Example CONFI GURE: VOLTAGE: MCDE: ALL RMS

[CONFigure]:VOLTage:MODE:ELEMent<x>
Function Sets voltage measurement mode for the specified element/
queries the current setting.
Syntax [ CONFi gur e] : VOLTage: MODE: ELEMent <x>
{ RvVB| MEAN DG}
[ CONFi gur e] : VOLTage: MODE: ELEMENt <x>?
<x>=1, 3(3-phase 3-wire nodel)
1 to 3(3-phase 4-wire nodel)
Example CONFI GURE: VOLTAGE: MODE: ELEMENT1 RMVS
CONFI GQURE: VOLTACE: MCDE: ELEMENT1?00: CONFI GURE
CONFlI GURE: VOLTACGE: MCDE: ELEMENT1 RVB

[CONFigure]:VOLTage:RANGe?

Function Queries voltage range for each element.

Syntax [ CONFi gur e] : VOLTage: RANGe?

Example CONFI GURE: VOL TAGE: RANGE?[0: CONFI GURE
: VOLTAGE: RANGE: ELEMENT1 1. 0000E+03; ELEMENT2
1. 0000E+03; ELEMENT3 1. 0000E+03

[CONFigure]:VOLTage:RANGe[:ALL]
Function Sets voltage range for all the elements at once.
Syntax [ CONFi gur e] : VOLTage: RANGe[ : ALL] {<Vol t age>}
<Vol t age>=15V to 1000V( 15, 30, 60, 100, 150, 300,
600, 1000V)
Example CONFI GURE: VOLTAGE: RANGE: ALL 1000V

[CONFigure]:VOLTage:RANGe:ELEMent<x>

Function Sets voltage range for the specified element/queries the
current setting.

Syntax [ OONFi gur e] : VOLTage: RANGe: ELEMeNt <x> {<Vol t age>}
[ CONFi gur e] : VOLTage: RANGe: ELEMent <x>?
<x>=1, 3(3-phase 3-w re nodel)

1 to 3(3-phase 4-wire nodel)
<Vol t age>=15V to 1000V 15, 30, 60, 100, 150, 300,
600, 1000V)

Example CONFI GURE: VOLTAGE: RANGE: ELEMENT1 1000V
CONFI GURE: VOLTAGE: RANGE: ELEMENT1?[:
CONFI GURE: VOLTAGE: RANGE: ELEMENT1 1. 0000E+03

[CONFigure]:WIRing
Function Sets wiring system/queries the current setting.
Syntax [ CONFigure]: WRing {P1V2| P1V8| P3V8| P3| V3A3}
[ CONFi gure] : WRi ng?
Example CONFI GURE: W RI NG P1W2
CONFI GURE: W RI NG?0U: CONFI GURE: W RI NG P1W2
Description
P1W2 : 1-phase 2-wire system
PIW3:
P3W3:
P3W4 :

1-phase 3-wire system

3-phase 3-wire system

3-phase 4-wire system (possible only for the 3-
phase 4-wire model)

V3A3 3-voltage 3-ampere system (possible only for
the 3-phase 4-wire model)
[CONFigure]:ZCALibrate

Function Carries out zero-level calibration.

Syntax [ CONFi gur e] : ZCALi brat e

Example CONFI GURE: ZCALI BRATE
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2.3.5 DISPlay Group

The commandsin the DISPlay group are used to make settings relating to and inquirie about display. Thisallowsyou to makethe
same settings and inquiries which you can make using the FUNCTION and ELEMENT keys.

(:DISPIay)——{ <x> FUNCtion <Space> }—>{ <Display function>
@
Soacer |||
SIGMa
()
L
() J
U

DISPlay<x>?
Function Queries all the current display settings for the specified
display.
Syntax DI SPl ay<x>?
<x>=1 to 4
1:Display A
2:Display B
3:Display C
4: Display D
Example DI SPLAY1?0: DI SPLAY1: FUNCTI ON V; ELEMENT 1

DISPlay<x>:ELEMent
Function Sets the element to be displayed/queries the current setting.
Syntax DI SPl ay<x>: ELEMent {<NRf >| SI Gva}
Dl SPl ay<x>: ELEMent ?
{<NRf >}=1,3 (3-phase 3-wire nodel)
1 to 3 (3-phase 4-wire nodel)
Example DI SPLAY1: ELEMENT 1

DI SPLAY1: ELEMENT?0: DI SPLAY1: ELEMENT 1

DISPlay<x>:FUNCtion
Function Sets the function to be displayed/queries the current setting.
Syntax DI SPl ay<x>: FUNCti on {<Di splay function>|
DI SPI ay<x>: FUNCt i on?
-During normal
<Di splay function>={V| AW VA VAR PF| DEG VPK| AP
K| VHZ| AHZ| VW WHP| VM AH AHP
| AHM MATH TI ME| TORQue| RPM S
RPM SLI P| MPOér | MEFFi ci ency
| TEFFi ci ency}
-During harnoni c anal sysis
<Di splay function>={V| A WVA VAR PF| DEG VHz| AH
Z| VTHD| ATHD| VDEQ ADEG TCRQU
e| RPM SRPM SLI P| MPOMér | MEFF
i ci ency| TEFFi ci ency}
Example DI SPLAY1: FUNCTI ON V
DI SPLAY1: FUNCTI ON?0: DI SPLAY1: FUNCTI ON V

measur enent
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Appendix 2.3 Commands

2.3.6 HARMonics Group
The commandsin the HARMonics group are used to make settingsrel ating to and to inquire about harmonic analysis. Thisallows
you to make the same settings and inquiries which can be made using the ANALY ZE (HARMONICS) and SET UP keys on the
front panel. These commands are available if the instrument is equipped with the harmonic analysis function (/HRM model).

~
| v
[
“—={(SYNChronize| { <Space> } )
)
()
2
(?) f
2
THD <Space> | (_EC ) ~
CSA
- (?)
2
-
|
<Space> }
J
\ J
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HARMonics?

Function Queries al the harmonic analysis settings.

Syntax HARMbni cs?

Example HARMONI CS?00: HARMONI CS: STATE 0; SYNCHRONI ZE
V, 1; FI LTER 0; ORDER 50; THD | EC, DEGREE " V1-
VN'; DI SPLAY: MODE VALUE; ORDER 1

HARMonics:DEGRee

Function Sets the object for computation of phase angle (deg) for
harmonic analysis/queries the current setting.

Syntax HARMoni cs: DEGRee {"V1-VN"|"V1-AN"|"Al-
AN"'| "V2- VN"| "V2- AN"| " A2- AN"| " V3- VN"| " V3-
AN'| "A3-AN'| V-V "A-A'}
HARMbdNi cs: DEGRee?

Example HARMONI CS: DEGREE " V1- VN'
HARMONI CS: DEGREE? [0: HARMON CS: DEGREE " V1- WN'

Description For the meaning of the choices of the object being computed
for the phase angle, refer to page 9-12.

HARMonics:DISPlay?

Function Queries al the display settings for harmonic analysis.

Syntax HARMbni cs: DI SPl ay?

Example HARMONI CS: DI SPLAY?00: HARVONI CS: DI SPLAY: MCDE
MXDE VALUE; CRDER 1

HARMonics:DISPlay:MODE

Function Sets display mode for harmonic analysisitems (V, A, W) to be
displayed on display B/queries the current setting.

Syntax HARMbni cs: DI SPl ay: MODE { VALue| CONTai n}
HARMoni cs: DI SPI ay: MODE?
{VALue| CONTai n} ={ Anal ysi s val ue (measured
val ue) display | Content display}

Example HARMONI CS: DI SPLAY: MODE VALUE
HARMON CS: DI SPLAY: MODE?0: HARMONI CS: DI SPLAY:
MODE VALUE

HARMonics:DISPlay:ORDer

Function Sets harmonic order to be displayed on display A/queries the
current setting.

Syntax HARMbni cs: DI SPl ay: ORDer { <NRf >}
HARMbNi cs: DI SPI ay: ORDer ?
{<NRf>}=1 to 50

Example HARMONI CS: DI SPLAY: ORDER 1
HARMONI CS: DI SPLAY: ORDER?: HARMONI CS
. DI SPLAY: ORDER 1

HARMonics:FILTer

Function Turns anti-aliasing filter for harmonic analysis ON or OFF/
queries the current setting.

Syntax HARMbni cs: FI LTer {<Bool ean>}
HARMbnNi cs: FI LTer ?

Example HARMONI CS: FI LTER OFF
HARMONI CS: FI LTER?0: HARMONI CS: FI LTER 0O

HARMonics:ORDer
Function Sets the maximum harmonic order for harmonic analysis /
queries the current setting.
Syntax HARMbni cs: ORDer { <NRf >}
HARMbdni cs: ORDer ?
{<NRf>}=1 to 50
Example HARMONI CS: ORDER 50
HARMONI CS: CRDER?[: HARMONI CS: ORDER 50

HARMonics[:STATe]

Function Turns harmonic analysis mode ON or OFF/queries the current
setting.

Syntax HARMbni cs[: STATe] {<Bool ean>}
HARMbNi cs: STATe?

Example HARMONI CS: STATE OFF
HARMONI CS: STATE?0: HARMONI CS: STATE 0

HARMonics:SYNChronize

Function Sets the input (PLL source) to be used as the fundamental
frequency for PLL synchronization/queries the current
setting.

Syntax HARMoni cs: SYNChroni ze{ (V| A), ( <NRf >|
ELEMent <1- 3>) | EXTer nal }
HARMbdNi ¢s: SYNChr oni ze?

Example HARMONI CS: SYNCHRONI ZE V, 1
HARMONI CS: SYNCHRONI ZE?J: HARMONI CS:
SYNCHRONI ZE V, 1

HARMonics:THD

Function Sets the equation to be used for harmonic distortion (VTHD,
ATHD)/queries the current setting.

Syntax HARMbni cs: THD {| EC| CSA}
HARMbdnNi cs: THD?

Example HARMONI CS: THD | EC
HARMONI CS: THD?0: HARMONI CS: THD | EC
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2.3.7 INTEGrate Group
IThe commands in the INTEGrate group are used to make settings relating to and to inquire about integration function. This
allows you to make the same settings and inquiries which can be made using the INTEGRATOR keys (START, STOP, RESET
and MODE keys) on the front panel. These commands are available if the instrument is equipped with the integration function (/

INTG model).

~

NORMal )

-

<Space>
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{ TIMer H <Space>
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<String>

<NRf>
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)
N

{POLarityH <Space>
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M= sTOP

> RESet )

(?)
Y

INTEGrate?

Function Queries al the integration settings.

Syntax | NTEG at e?

Example | NTEGRATE?: | NTEGRATE: MODE NORMAL; RTI ME: START
96, 4, 1, 17, 35, 0; STOP96, 4, 3, 19, 35, 0; : | NTEGRATE:
TIMER 10, 0; POLARI TY SUM

INTEGrate:MODE
Function Sets integration mode/queries the current setting.
Syntax | NTEGr at e: MODE{ NORMal | CONTi nuous| RNORnal
| RCONt i nuous}
I NTEG at e: MODE?
Example | NTEGRATE: MODE NORMAL
| NTEGRATE: MODE?0: | NTEGRATE: MODE NORVAL
Description Selectable modes are given below.

NORMal : Standard integration mode
CONTinuous : Continuous integration mode
RNORmal : Real time counting standard integration

mode RCONtinuous
RCONtinuous : Red time counting continuous integration

mode

INTEGrate:POLarity

Function Sets polarity of integrated values to be displayed on display D/
queries the current setting.

Syntax | NTEG ate: POLarity {SUM PLUS| M NUS}
INTEG at e: POLarity?

Example | NTEGRATE: PCLARI TY SUM
| NTEGRATE: PCLAR!I TY?0: | NTEGRATE: POLAR TY SUM

INTEGrate:RESet
Function Resets integrated values.
Syntax | NTEG at e: RESet
Example | NTEGRATE: RESET

INTEGrate:RTIMe?

Function Queries the integration start and stop time for real time
counting integration mode.

Syntax | NTEG at e: RTI Me?

Example | NTEGRATE: RTI ME?0: | NTEGRATE: RTI ME: START
96, 4,1, 17, 35, 0; STOP 96, 4, 3,19,35,0
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INTEGrate:RTIMe:STARt

Function Sets the integration start time for real time counting
integration mode/queries the current setting.

Syntax | NTEG at e: RTI Me: STARt { <Dat e>, <O cl ock>}
I NTEG at e: RTI Me: STAR ?
<Dat e>={ <NRf >, <NRf >, <NRf >| <Char act er

string>}
<O cl ock>={ <NRf >, <NRf >[ , <NRf >] | <Char act er
string>}

Example | NTEGRATE: RTI ME: START 96, 4, 1, 17, 35,0
| NTEGRATE: RTI ME: START "1996/ 04/
01","17:35: 00"
I NTEGRATE: RTI ME: START?0: | NTEGRATE:
RTI ME: START 96, 4,1, 17,35,0

Description For <Dat e> and <O cl ock> data, refer to Section 2.3.16,
"SY STem Group".

INTEGrate:RTIMe:STOP

Function Sets the integration stop time for real time counting
integration mode/queries the current setting.

Syntax | NTEGr at e: RTI Me: STOP{ <Dat e>, <O cl ock>}
I NTEG at e: RTI Me: STCP?
<Dat e>={ <NRf >, <NRf >, <NRf >| <Char act er

string>}
<O cl ock>={ <NRf >, <NRf >[ , <NRf >] | <Char act er
string>}

Example | NTEGRATE: RTI ME: STOP 1996, 04, 03, 19, 35,0
| NTEGRATE: RTI ME: STOP "96/4/3","19: 35: 0"
| NTEGRATE: RTI ME: STOP?0: | NTEGRATE: RTI ME
: STOP 96, 4, 3,19,35,0

Description For <Dat e> and <O cl ock> data, refer to Section 2.3.16,
"SY STem Group".

INTEGrate:STARt
Function Starts integration.
Syntax | NTEG at e: STARt
Example | NTEGRATE: START

INTEGrate:STOP
Function Stops integration.
Syntax | NTEG at e: STOP
Example | NTEGRATE: STOP

INTEGrate: TIMer
Function Sets integration timer preset time/queries the current setting.
Syntax | NTEG ate: TI Mer {<NRf >, <NRf >| <Character string>}
I NTEG at e: TI Mer ?
{<NRf>, <NRf>}=0,0 to 999, 59
{<Character string>}="HH W HH Hour M Hour
Example | NTEGRATE: TI MER 10, 0
| NTEGRATE: TI MER " 10: 00"
| NTEGRATE: TI MER?0: | NTEGRATE: TI MER 10, 0
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2.3.8 MATH Group

The commands in the MATH group are used to make settings relating to and to inquire about computation. This allows you to
make the same settings and inquiries which can be made using the MATH (SHIFT + >) key on the front panel.

") .
v ~
O Erroens)
.'
<Space> \ <NRf> )
—0
N\ () J
N\
MATH?
Function Queries all the computation settings.
Syntax MATH?

Example MATH?0: MATH: TYPE EFFI Cl ENCY

MATH:ARIThmetic
Function Sets equation for four arithmetical operations/queries the
current setting.
Syntax MATH: ARI Thnetic { ADD| SUB| MUL| DI V}
MATH: ARl Thrret i c?
Example MATH: ARI THVETI C ADD
MATH: ARI THVETI C?0: MATH: ARl THVETI C ADD
Description "MATH:TYPE ARIThmetic" must be selected, otherwise this

command is meaningless.

MATH:CFACtor

Function Sets equation for crest factor/queries the current setting.Sets
equation for crest factor/queries the current setting.

Syntax MATH: CFACt or {(V| A), (<NRf >| ELEMent <1- 3>)}
MATH: CFACt or ?

Example MATH: CFACTCOR V, 1
MATH: CFACTOR?0: MATH: CFACTOR V, 1

Description "MATH:TYPE CFACtor" must be selected, otherwise this
command is meaningless.

MATH:TYPE
Function Sets computation type/queries the current setting.
Syntax MATH: TYPE { EFFi ci ency| CFACt or | ARI Thnet i c}
MATH: TYPE?
Example MATH: TYPE EFFI Cl ENCY
MATH: TYPE?O: MATH: TYPE EFFI Cl ENCY
Description Selectable computation types are given below.
EFFiciency : Efficiency
CFACtor : Crest factor
ARIThmetic : Four arithmetical operations
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2.3.9 MEASure Group
The commands in the MEA Sure group are used to make settings relating to and to inquire about measured/computed data to be
output viacommunication. This allows you to make the same settings and inquiries which can be made using the M1SC ("co-out"
menu) on the front panel.
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MEASure?

Function Queries all the communication output settings for measured/
computed data.

Syntax MEASure?

Example MEASURE? O:MEASURE:FORMAT ASCII;(":MEASURE:"
part
the MEASure:ITEM? query command)

is excluded from the response made to

MEASure:FORMat

Function Sets communication output format for measured/computed
data/queries the current setting.

Syntax MEASure:FORMat {ASCii|BINary}
MEASure:FORMat?

Example MEASURE:FORMAT ASCII
MEASURE:FORMAT?:MEASURE:FORMAT ASCII

MEASure:ITEM?

Function Queries all the communication output items settings for
measured/computed data.

Syntax MEASure:ITEM?

Example MEASURE:ITEM?0(Response to
ITEM:NORMal?);(Response to
ITEM:HARMonics?)

MEASure:
MEASure:

MEASure:ITEM:HARMonics?

Function Queries all the communication output items for harmonic
analysis mode.

Syntax MEASure:ITEM:HARMonics?

Example MEASURE:ITEM:HARMONICS? J:MEASURE:ITEM:HARMONICS:V:ELEMENT1
1;ELEMENT2 1;ELEMENT3 1;SIGMA 0;:
MEASURE:ITEM:HARMONICS:A:ELEMENT1 1;ELEMENT2 1;ELEMENT3 1;
SIGMA 0;:MEASURE:ITEM:HARMONICS:W:ELEMENT1 1,ELEMENT2 1,
ELEMENT3 1;SIGMA  0;:MEASURE:ITEM:HARMONICS:VA:ELEMENT1
0;ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
MEASURE:ITEM:HARMONICS:VAR:ELEMENT1 0;ELEMENT?2 0;ELEMENT3 0;
SIGMA 0;:MEASURE:ITEM:HARMONICS:PF:ELEMENT1 O,ELEMENT2 0;
ELEMENT3 0;SIGMA 0;:MEASURE:ITEM:HARMONICS:DEG:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;:MEASURE:ITEM:HARMONICS:VTHD:ELEMENT1 1;
ELEMENT2 1,ELEMENT3 1;;MEASURE:ITEM:HARMONICS:ATHD:ELEMENT1 1;
ELEMENT2 L,ELEMENT3 1;;MEASURE:ITEM:HARMONICS:VCON:ELEMENT1 1;
ELEMENT2 1,ELEMENT3 1;;MEASURE:ITEM:HARMONICS:ACON:ELEMENT1 1;
ELEMENT2 1;ELEMENT3 1;;MEASURE:ITEM:HARMONICS:WCON:ELEMENT1 1;
ELEMENT?2 1;ELEMENT3 1;:MEASURE:ITEM:HARMONICS:VDEG:ELEMENT1 0;
ELEMENT? 0;ELEMENT3 0;:MEASURE:ITEM:HARMONICS:ADEG:ELEMENT1 0;
ELEMENT? 0;ELEMENT3 0;:MEASURE:ITEM:HARMONICS:SYNCHRONIZE 1;
TORQUE O;RPM 0;SRPM 0;SLIP O0;MPOWER O;MEFFICIENCY 0O;
TEFFICIENCY 0

MEASure:ITEM:HARMonics:<Harmonic analysis

function>?

Function Queriesall the communication output settings for the specified
harmonic analysis function.

Syntax MEASure:ITEM:HARMonics:<Harmonic
function>?

Example MEASURE:ITEM:HARMONICS:V?0:MEASURE:ITEM:
HARMONICS:V:ELEMENT1 1;ELEMENT2 1,ELEMENT3
1;SIGMA 0

analysis

MEASure:ITEM:HARMonics:{<Harmonic

analysis function>}[:ALL]

Function Turns communication output for the specified harmonic analysis
function ON or OFF for al the effective elements at once.

Syntax MEASure:ITEM:HARMonics:<Harmonic
function>[:ALL] {<Boolean>}

Example MEASURE:ITEM:HARMONICS:V:ALL ON

analysis

MEASure:ITEM:HARMonics:<Harmonic analysis

function>:ELEMent<x>

Function Turns communication output for the specified harmonic
analysis function ON or OFF for the specified element/queries
the current setting.

Syntax MEASure:ITEM:HARMonics:<Harmonic  analysis
function>:ELEMent<x> {<Boolean>}
MEASure:ITEM:HARMonics:<Harmonic  analysis

function>:ELEMent<x>?

<x>=1,3(3-phase 3-wire model)
=1 to 3(3-phase 4-wire model)
Example MEASURE:ITEM:HARMONICS:V:ELEMENT1 ON
MEASURE:ITEM:HARMONICS:V:ELEMENT1?:MEASURE:

ITEM:HARMONICS: V:ELEMENT1 1

MEASure:ITEM:HARMonics:<Harmonic analysis

function>:SIGMa

Function Turns communication output of ¥ data ON or OFF for the
specified harmonic analysis function/queries the current
setting.

Syntax MEASure:ITEM:HARMonics:<Harmonic
function>SIGMa  {<Boolean>}

Example MEASURE:ITEM:HARMONICS:V:SIGMA OFF
MEASURE:ITEM:HARMONICS:V:SIGMA?[J:MEASUREITEM:
HARMONICS:V:SIGMA 0

Description

analysis

The following harmonic analysis functions can be set with
this <Harmonic
=|V|A|W|VA|VAR|PF }

command. analysis function>

MEASure:ITEM:HARMonics:{SYNChoronize|<Motor
evaluation function>}

Function Turns communication output ON or OFF for the PLL source or
motor eval uation function/queries the current setting.
MEASure:ITEM:HARMonics:{SYNChronize|
<Motor

Syntax

evaluation function> {<Boolean>}
MEASure:ITEM:HARMonics:{SYNChronize|
<Motor function>?

Example MEASURE:ITEM:HARMONICS:SYNCHRONIZE ON
MEASURE:ITEM:HARMONICS:SYNCHRONIZE?O

MEASURE:ITEM: HARMONICS:SYNCHRONIZE 1

evaluation

MEASure:ITEM:HARMonics:PRESet

Function Sets communication output items for harmonic analysis mode
to the preset settings at once.

Syntax MEASure:ITEM:HARMonics:PRESet
2>|ALL|CLEar}

Example MEASURE:ITEM:HARMONICS:PRESET DEFAULT1

Description For a description of global setting, refer to Section 15.1,
"Selecting the Output Items”.

{DEFault<1-
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MEASure:ITEM:NORMal?

Function Queries all the communication output items for normal
measurement mode.

Syntax MEASure:ITEM:NORMal?

Example MEASURE:ITEM:NORMAL?O:MEASURE:ITEM:
NORMAL:V:ELEMENT1 1;ELEMENT2 1;ELEMENT3
1;SIGMA 1;:MEASURE:ITEM:NORMAL:A:ELEMENT1 1,

ELEMENT2 1;ELEMENT3 1;SIGMA 1;:
MEASURE:ITEM:NORMAL:W:ELEMENT1 1;
ELEMENT2 1;ELEMENT3 1;SIGMA 1;:
MEASURE:ITEM:NORMAL:VA:ELEMENT1 0;
ELEMENT2 0;ELEMENTS3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:VAR:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:PF:ELEMENT1 0;
ELEMENT2 0;ELEMENTS3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:DEG:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:VPK:ELEMENT1 0;
ELEMENT2 0;ELEMENTS3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:APK:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:WH:ELEMENT1 0;
ELEMENT2 0;ELEMENTS3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:WHP:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:WHM:ELEMENT1 0;
ELEMENT2 0;ELEMENTS3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:AH:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:AHP:ELEMENT1 0;
ELEMENT2 0;ELEMENTS3 0;SIGMA 0;:
MEASURE:ITEM:NORMAL:AHM:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:

MEASURE:ITEM:NORMAL:TIME O;FREQUENCY 1,
MATH O0;TORQUE O;RPM 0;SRPM O0;SLIP O0;
MPOWER O;MEFFICIENCY O;TEFFICIENCY O;

MEASure:ITEM[:NORMal]:<Normal

measurement function>?

Function Queriesall the communication output settings for the specified
normal measurement function.

Syntax MEASure:ITEM[:NORMal]:<Normal
function>?

Example MEASURE:ITEM:NORMAL:V?0:MEASURE:ITEM:
NORMAL:V:ELEMENT1 1;ELEMENT2 1;ELEMENT3
1,SIGMA 1

measurement

MEASure:ITEM[:NORMal]:<Normal

measurement function >[:ALL]

Function Turns communication output for the specified normal
measurement function ON or OFF for all the effective elements
and X at once.

Syntax MEASure:ITEM[:NORMal]:<Normal
function>[:ALL]

Example MEASURE:ITEM:NORMAL:V:ALL ON

measurement
{<Boolean>}

MEASure:ITEM[:NORMal]:<Normal

measurement function>:ELEMent<x>

Function Turns communication output for the specified normal measurement
function ON or OFF for the specified element/queries the current setting.

Syntax MEASure:ITEM[:NORMal]:<Normal
function>:ELEMent<x>

measurement
{<Boolean>}
MEASure:ITEM[:NORMal]:<Normal
function>:ELEMent<x>?

measurement

<x>=1,3(3-phase 3-wire model)
=1 to 3(3-phase 4-wire model)
Example MEASURE:ITEM:NORMAL:V:ELEMENT1 ON
MEASUREITEM:NORMAL:V:ELEMENT1?[1:MEASUREITEM:

NORMAL:V:ELEMENT1 1

MEASure:ITEM[:NORMal]:<Normal
measurement function>:SIGMa
Function Turns communication output of X data ON or OFF for the specified

harmonic analysis function/queries the current setting.

Syntax MEASure:ITEM[:NORMal]:<Normal measurement
function>:SIGMa {<Boolean>}
MEASure:ITEM[:NORMal]:<Normal measurement

function>:SIGMa?

Example MEASURE:ITEM:NORMAL:V:SIGMA ON
MEASURE:ITEM:NORMAL:V:SIGMA?[J:MEASURE:ITEM:
NORMAL:V:SIGMA 1

MEASure:ITEM[:NORMal]:{TIME|FREQuency|MATH|

<Motor evaluation function>}

Function Turns communication output ON or OFF for the motor
evaluation function(elapsed time of integration, frequency,
computation)/queries the current setting.

Syntax MEASure:ITEM[:NORMal]:{TIME|FREQuency
|MATH|<Motor function>}
MEASure:ITEM[:NORMal]:{TIME|FREQuency
|IMATH|<Motor

Example MEASURE:ITEM:NORMAL:FREQUENCY ON
MEASUREITEM:NORMAL:FREQUENCY?J:MEASURE.ITEM:
NORMAL:FREQUENCY 1

evaluation {<Boolean>}

evaluation  function>}?

MEASure:ITEM[:NORMal]:PRESet

Function Sets communication output items for normal measurement
mode to the preset settings at once.

Syntax MEASure:ITEM[:NORMal]:PRESet {DEFault<1-2>|ALL|CLE ar}

Example MEASURE:ITEM:NORMAL:PRESET DEFAULT1

Description For a description of global setting, refer to Section 15.1,
"Selecting the Output Items”.

MEASure:VALue?

Function Queries al the measured/computed data for the items which are
st to ON using "MEASure:ITEM" commands ("MEASure
ITEM:HARMonics" through "MEASure:ITEM[:NORMal]:PRESet").

Syntax MEASure:VALue?

Example MEASURE:VALUE?07.006E+00,6.386E+00,-36.68E+00,...

Description Measured/computed data output by this query command is
updated at therise of bit 0 (UPD) of the condition register (refer
to page App 2-51). For details, refer to Section 2.2.6,

" Synchronization with the Controller”.
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Output/Data Format for Normal Measurement and Harmonic Analysis Mode

The output and data formats for data obtained during normal measurement and harmonic analysis
modes which is output by "MEASure:VALue?" are described below.

Data format for normal measurement data
» Datafor <normal measurement function> is always output in <NR3> format.

(Exampl) 99.99E+00

WH,WHP,WHM,AH,AHP,AHM OMantissa: floating-point number of the
maximum 6 digits + Exponent: 2 digits

Except for WH, WHP, WHM, AH, AHP, AHM  OMantissa: floating-point number of the
maximum 5 digits + Exponent: 2 digits

The sign for the mantissa is provided only when the value is negative. However, phase lag and

phase lead for phase angle (DEG) are expressed as follows.

(LEAD) O +180.0E+00

(LAG) 0 —180.0E+00

Not detectable ad 0.0E+00 (preceded by a space)

"9.9E+37" (+x) is output in case of overrange or computation overflow. (-oL-, -oF-, PFErr,

dEGET, ErrLo or ErrHi is displayed.)

"9.91E+37" (NAN) is output in case of no data ("------ " is displayed).

For elapsed time of integration (TIME), 3 data (hour, minute and second) is output in <NR1>

format. Example 999,59,59

Output format for normal measurement data

Output format for normal measurement data for all the itemswhich are set to ON asdescribed in
Section 15.1, "Selecting the Output Items' or using "MEASure: ITEM[:NORMal] commands
is output in one line at once. The order in which each data is output is given below. (Numbers
indicate element numbers.)
V1OALOWI1OVALOVARLIOPF1ODEG1OVPK1IOAPKLO
TIMEDOWH1OWHP1OWHM1OAHLIOAHP1OAHMLO
V2O A20W20VA20VAR20OPF20DEG20VPK2OAPK20
TIMEOWH2OWHP2OWHM2OAH20 AHP20 AHM20
V3OA3OW3OVA3OVAR3OPF3ODEG3OVPK3OAPK3M
TIMEOWH3OWHP3OWHM3OAH3OAHP3OAHM3O
VEOAZOWEOVAZOVARZOPFZODEGEO
TIMEOWHZOWHPZOWHMEOAHZOAHPZOAHMED
FREQuencyJMATHO
TORQueORPMOSRPMOSLIPOMPOWerOMEFFiciencyO TEFFiciency
A commaisinserted between data to separate them, and aterminator (SKRMT>) is
added at the end of the last data.

Output examples for normal measurement data
» When the following commands are sent (3-phase 3-wire model)

(Command) MEASURE:ITEM:NORMAL:PRESET DEFAULT1
MEASURE:VALUE?

(Received data) 5.721E+00,2.4567E+00,-10.48E+00,5.717E+00,2.4573E+00,
-10.48E+00,5.719E+00,2.4570E+00,-20.96E+00,63.998E+00

(Description of each received data)
V1 :5.721E+00 Al :2.4567E+00 W1 :-10.48E+00
V3 :5.717E+00 A3 :2.4573E+00 W3 :-10.48E+00
VX :5.719E+00 AY  :2.4570E+00 WZ :-20.96E+00
FREQ:63.998E+00
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* When the following commands are sent during integration (3-phase 4-wire model with the
integration function)
(Command) MEASURE:ITEM:NORMAL:PRESET DEFAULT2
MEASURE:VALUE?
(Received data)
-10.49E+00,0,10,0,-1.7469E+00,0.0524E+00,-
1.7993E+00,409.26E-03,409.26E-03,0.00E-03,-
10.50E+00,0,10,0,-1.7500E+00,0.0523E+00, -
1.8024E+00,409.71E-03,409.71E-03,0.00E-03,-
10.48E+00,0,10,0,-1.7478E+00,0.0524E+00, -
1.8012E+00,409.20E-03,409.20E-03,0.00E-03,-
31.47E+00,0,10,0,-5.2447E+00,0.1572E+00,-
5.4029E+00,1.2282E+00,1.2282E+00,0.0000E+00,64.001E+00
(Description of each received data)
W1 :-10.49E+00
WH1 :-1.7469E+00 WHPL : 0.0524E+00 WHM1:-1.7993E+00
AH1 :409.26E-03 AHP1 : 409.26E-03 AHM1 :0.00E-03
W2 :-10.50E+00
WH2 :-1.7500E+00 WHP2 : 0.0523E+00 WHM2:-1.8024E+00
AH2 :409.71E-03 AHP2 : 409.71E-03 AHM2 :0.00E-03
W3 :-10.48E+00
WH2 :-1.7478E+00 WHP3 : 0.0524E+00 WHWB : -1.8012E+00
AH3 :409.20E-03 AHP3 : 409.20E-03 AHM3 :0.00E-03
WE : -31.47E+00
WHE @ -5.2447E+00 WHPZ : 0.1572E+00 WHWE : -5.4029E+00
AHX : 1.2282E+00 AHPX : 1.2282E+00 AHMZ : 0.0000E+00
FREQ:64.001E+00
lapsed time of integration: O (hour) 10 (minute) O (second)

Data format for harmonic analysis data
Data is always output in <NR3> format. (Mantissa: floating-point number of the maximum 5
digits + Exponent: 2 digits)
Output format for harmonic analysis data
Data for al the items which are set to ON as described in Section 15.1, "Selecting the Output
Items" or using "MEASure:ITEM[:HARMonics] commands is output in one line at once.
The order in which each datais output is given below. (Numbers indicate element numbers.)
ViOA1OwW10
VALOVAR1OPF1ODEG1OVTHD1OATHD1O
VCON1OJACON1OWCONLO
VDEG1OADEG1O
V20A20w20
VA20O0VAR20O0PF20DEG20VTHD2OATHD20
VCON2OACON20OWCON20
VDEG20OADEG20
V3OA30W30O
VA3OVAR3OPF3ODEG30OVTHD3OATHD3O
VCON3OACON3OWCON3O
VDEG3UOADEG3O
VEZOAZOWZOVAZOVARZIOPFZO
SYNChronizelO
TORQueORPMOSRPMOSLIPOMPOWerOMEFFiciencyO TEFFiciency
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Thefollowing number of data sets are output by one <harmonic analysisfunction> or SY NChronize

(PLL source frequency).
"n" is the upper limit of the harmonic order. The harmonic data above the upper limit are not
outputted.

« VAW :n'+1data(ldataforVs, Az, W3)
Total rms value of 1st to n"th harmonic O Analysis value of fundamental 0 Analysis value of
2nd harmonic O ... O Analysis value of n"th harmonic

 VAVAR,PF,DEG : 1 data
Apparent power, reactive power, power factor or phase angle of fundamental (1st) is output.
Executing the HARMonics:DEGRee? query command allows you to know which object is
used for phase angle.

e VTHD,ATHD: 1data
Harmonic distortion of voltage or current is output. (Either IEC or CSA) Executing the
HARMonics:THD? query command allows you to know which equation is used.

+ VCON,ACON,WCON:n'—1data
ontent of 2nd harmonic O .... O Content of n"th harmonic

+ VDEG:n' data
hase angle of current of 1stinrelation to voltage of 1s[0 Phase angle of voltage of 2nd in relation
to voltage of 1st 0 Phase angle of voltage of n"th in relation to voltage of 1st

+ ADEG:n' data
Phase angle of current of 1st in relation to voltage of 1s 0 Phase angle of current of 2nd in
relation to current of 1st 0 Phase angle of current of n"th in relation to current of 1st

¢ SYNChronize (PLL source frequency): 1 data
Executing the HARMonics:SYNChronize? query command allows you to know which PLL
source is used.

A commais inserted between data to separate them, and a terminator (KRMT>) is added at the
end of the last data.
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Output examples for harmonic analysis data
» When the following commands are sent:

(Command) MEASURE:ITEM:HARMONICS:PRESET CLEAR
MEASURE:ITEM:HARMONICS:A:ELEMENT1 ON
MEASURE:ITEM:HARMONICS:ACON:ELEMENT1 ON
MEASURE:VALUE?

(Received data) 8.195E+00,8.136E+00,0.003E+00,0.903E+00,0.001E+00,0.326E+00,
0.001E+00,0.168E+00,0.000E+00,0.100E+00,0.001E+00,0.067E+00,
0.000E+00,0.049E+00,0.001E+00,0.038E+00,0.000E+00,0.028E+00,
0.001E+00,0.022E+00,0.000E+00,0.019E+00,0.001E+00,0.016E+00,
0.000E+00,0.013E+00,0.001E+00,0.012E+00,0.001E+00,0.010E+00,
0.001E+00,0.011E+00,0.001E+00,0.006E+00,0.001E+00,0.006E+00,
0.001E+00,0.006E+00,0.000E+00,0.006E+00,0.000E+00,0.006E+00,
0.000E+00,0.005E+00,0.001E+00,0.005E+00,0.001E+00,0.005E+00,
0.000E+00,0.003E+00,0.001E+00,0.04E+00,11.10E+00,0.01E+00,
4.01E+00,0.02E+00,2.07E+00,0.01E+00,1.23E+00,0.01E+00,
0.82E+00,0.00E+00,0.60E+00,0.02E+00,0.46E+00,0.00E+00,
0.34E+00,0.01E+00,0.28E+00,0.00E+00,0.23E+00,0.01E+00,
0.20E+00,0.00E+00,0.17E+00,0.01E+00,0.14E+00,0.01E+00,
0.13E+00,0.01E+00,0.13E+00,0.02E+00,0.07E+00,0.01E+00,
0.08E+00,0.01E+00,0.08E+00,0.00E+00,0.07E+00,0.01E+00,
0.07E+00,0.00E+00,0.06E+00,0.01E+00,0.06E+00,0.01E+00,

0.06E+00,0.00E+00,0.04E+00,0.01E+00
(Description of each received data)

Total rms vaue from 1st to 50th harmonic of current

Analysis value of fundamental (1st)

Analysis value of 2nd harmonic

Analysis value of 3rd harmonic

Analysis value of 50th harmonic
Content of 2nd harmonic
Content of 3rd harmonic
Content of 50th harmonic

A total of 100 data sets are output.

Data format for binary data
Refer to "Data Section” on page App 1-22.

Output format for binary data

- 8.195E+00 (A)
- 8.136E+00 (A)
- 0.003E+00 (A)
- 0.903E+00 (A)

: 0.001E+00 (A)
: 0.04E+00 (%)
: 11.10E+00 (%)

: 0.01E+00 (%)

Following the steps described in Section 15.1 "Selecting the Output Items" or using the
"MEASure:I TEM" group command, all datawhich have their communication output turned ON

are outputted together as block data of "4 bytes « number of data sets.”

e Thereisa6-byte header in front of the block data. (Refer to App2-7 <Block data>.)

« Dataof eachitemsis output in the same order as ASCII format.
* No commaisinserted between data of each item to separate them.

e A terminator (<KRMT>), which is normally added at the end of each line, is added. "EOI"

becomes TRUE immediately the terminator is output.
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2.3.10 MOTor Group

The commandsinthe MOTor group are used to make settings rel ating to and inquire about motor eval uation function. Thisallows
you to make the same settings and inquiries which can be made using the SET UP (MOTOR) key on the front panel. These
commands are available only if the instrument is equipped with the motor evaluation function (WT1030M).

()

A

™

-~

(e
™

FSCale

<Space> }—-‘ <NRf>

<Space>

&

<Space>

MOTor?

Function Queries all the current motor evaluation settings.

Syntax MOTor?

Example MOTOR?0:MOTOR: TORQUE:FSCALE
2.0000E+03;UNIT NM;:
MOTOR:RPM:TYPE PULSE;PULSE 60;ANALOG
10.000E+03;:MOTOR:POLE 2

MOTor:POLe
Function Sets the number of poles/queries the current setting.
Syntax MOTor:POLe {<NRf>}
MOTor:POLe?
{<NRf>}=2 to 98(Even number
Example MOTOR:POLE 2
MOTOR:POLE?LUMOTOR:POLE 2
Description If an odd number is set, "1" will be deducted from it to make it
an even number.

only)

MOTor:RPM?

Function Queriesall the current rpm settings.

Syntax MOTor:RPM?

Example MOTOR:RPM?0:MOTOR:RPM:TYPE PULSE;PULSE
60;ANALOG 10.000E+03

. J
N4
~(2)
N4

MOTor:RPM:ANALog

Function Sets scaling value for analog rpm input/queries the current
Setting.

Syntax MOTor:RPM:ANALog {<NRf>}
MOTor:RPM:ANALog?
{<NRf>}=ROM version before 2.01  0.0001 to 10000

ROM version 2.01 or later 0.0001 to 70000

Example MOTOR:RPM:ANALOG 10000
MOTOR:RPM:ANALOG?0:MOTOR:RPM:ANALOG
10.000E+03

Description Scaling Value is rounded as follows.
Below 1.0000 Rounded to four decimal places.
1.0000 to 10000 (or 70000) Rounded to five significant digits.

MOTor:RPM:PULSe

Function Sets the number of pulses per revolution/queries the current
setting.

Syntax MOTor:RPM:PULSe {<NRf>}
MOTor:RPM:PULSe?
{<NRf>}=ROM version before 2.08

ROM version 2.08 or later

Example MOTOR:RPM:PULSE 60

MOTOR:RPM:PULSE?:MOTOR:RPM:PULSE 60

1 to 1000
1 to 9999
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MOTor:RPM:TYPE

Function Sets the rpm input type/queries the current setting.

Syntax MOTor:RPM:TYPE {PULSe|ANALog}
MOTor:RPM:TYPE?

Example MOTOR:RPM:TYPE PULSE
MOTOR:RPM:TYPE?LI:MOTOR:RPM:TYPE PULSE

MOTor: TORQue?

Function Queriesall the current torque input settings.

Syntax MOTor:TORQue?

Example MOTOR: TORQUE?0:MOTOR:TORQUE:FSCALE
2.0000E+03;UNIT NM

MOTor: TORQue:FSCale

Function Sets scaling value for torque input/queries the current setting.

Syntax MOTor:TORQue:FSCale {<NRf>}
MOTor:TORQue:FSCale?

{<NRf>}=0.0001 to 10000

Example MOTOR:TORQUE:FSCALE 2000
MOTOR:TORQUE:FSCALE?I:MOTOR:TORQUE:
FSCALE 2.0000E+03

Description ScalingValueis rounded in same way as for
"MOTor:RPM:ANALog"

MOTor: TORQue:UNIT

Function Sets unit for torque input/queries the current setting.

Syntax MOTor:TORQue:UNIT
{NM|KGM|KGCM|MNM|KNM|FTLB|OZIN|LBIN}
MOTor:TORQue:UNIT?

Example MOTOR:TORQUE:UNIT NM
MOTOR:TORQUE:UNIT?0:MOTOR: TORQUE:UNIT NM

Description {KGM|KGCM]||FTLB|OZIN|LBIN} can be selected when /
U1 option is used.
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2.3.11 PRINt Group
The commands in the PRINt group are used to make settings relating to and to inquire about built-in printer. This alows you to

make the same settings and inquiries which you can make using the PRINTER keys (AUTO, PRINT, FEED SET UP (SHIFT +
AUTO)) onthefront panel. These commands are available only if theinstrument is equi pped with the built-in printer (/B5 model).

H
(e /-N
- ~
(CPrivt —~(_AUTO )~ —~(_sTATe <Space>
©
L-@VNChromze <Space> TIMer )
@
{ INTerval <Space> H <O'clock> }
»( STARt <Space> H <Date> }—-@—-{ <O'clock> }
. J
(stop <Space> |—={ <Date> }—-@—-{ <Otclock> |
: J
@
Me -
/-(

<Space>

|<Normal measurement function>

ELEMent }— <

SIGMa <Space>

HARMonics { PRESet H <Space>

oY
W
ALL

*I<Harmon|c analysis pnmlunc(imm}—x <Space>

ELEMent — <>

1{<Mmorevaluancn function> <Space>

b= VALue )
t=(" ABORt )
“o(_FeeD }— <space> |—+ <\R1> ]
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PRINt?

Function Queries all the current built-in printer settings.

Syntax PRINt?

Example PRINT?0 (Response to
(Response to PRINT:ITEM?)

PRINT:AUTO?);

PRINt: ABORt
Function Stops printing.
Syntax PRINt:ABORt
Example PRINT:ABORT

PRINt:AUTO?

Function Queriesall the current auto print mode settings.

Syntax PRINt:AUTO?

Example PRINT:AUTO?0:PRINT:AUTO:STATE
0;SYNCHRONIZE TIMER;INTERVAL 0,1,0;START
96,4,1,8,30,50;STOP 96,4,1,12,5,30

PRINt:AUTO:INTerval

Function Sets print interval for auto print mode/queries the current
Setting.

Syntax PRINt:AUTO:INTerval
PRINt:AUTO:INTerval?
{<O'clock>}={<NRf>,<NRf>[,<NRf>]]
<Character

{<O'clock>}

string>}
{<NRf>,<NRf>[,<NRf>]}=0,0,10,99,59,59
{<Character string>}="HH:MM[:SS]"
HHH: Hour MM: Miniute SS: Second

Example PRINT:AUTO:INTERVAL 0,1,0
PRINT:AUTO:INTERVAL "0:1:0"
PRINT:AUTO:INTERVAL? O:PRINT:AUTO:
INTERVAL 0,1,0

Description If second (SS) is not set, the print interval will be 0 second.

PRINt:AUTO:STARt

Function Sets start time for auto print mode/queries the current setting.

Syntax PRINt:AUTO:STARt
PRINt:AUTO:STARt?
<Date>={<NRf>,<NRf>,<NRf>|<Character
string>}
<O'clock>={<NRf>,<NRf>[,<NRf>]

{<Date>,<O'clock>}

|<Character string>}

Example PRINT:AUTO:START 96,4,1,8,30,50
PRINT:AUTO:START  "1996/04/01","08:30:50"
PRINT:AUTO:STARTO:PRINT:AUTO:START
96,4,1,8,30,50

<Date> <O'clock> refer to

and data,

"SYSTem Group".

Description For
Section 2.3.16,

PRINt:AUTO[:STATe]

Function Turns auto print mode ON or OFF/queries the current setting.

Syntax PRINt:AUTO[:STATe]
PRINt:AUTO:STATe?

Example PRINT:AUTO:STATE OFF
PRINT:AUTO:STATE?U:PRINT:AUTO:STATE 0

{<Boolean>}

PRINt:AUTO:STOP

Function Sets stop time for auto print mode/queries the current setting.

Syntax PRINt:AUTO:STOP
PRINt:AUTO:STOP?
<Date>={<NRf>,<NRf>,<NRf>|<Character

{<Date>,<O'clock>}

string>}
<O'clock>={<NRf>,<NRf>[,<NRf>]|
<Character string>}

Example PRINT:AUTO:STOP 1996,04,01,12,05,30
PRINT:AUTO:STOP "96/4/1","12:5:30"
PRINT:AUTO:STOPUO:PRINT:AUTO:STOP
96,4,1,12,5,30

<Date> <O'clock> refer to

and data,

"SYSTem Group".

Description For
Section 2.3.16,

PRINt:AUTO:SYNChronize

Function Sets print synchronization method for auto print mode/queries
the current setting.

Syntax PRINt:AUTO:SYNChronize
PRINt:AUTO:SYNChronize?

Example PRINT:AUTO:SYNCHRONIZE TIMER
PRINT:AUTO:SYNCHRONIZE?O:PRINT:AUTO:
SYNCHRONIZE TIMER

Description Selectable print synchronization methods are given below.
TIMer
INTEGrate : Integration time synchronization

PRINt:FEED

Function Feeds print paper.

Syntax PRINt:FEED {<NR1>}
{<NR1>}=1 to 20

Example PRINT:FEED 5

{TIMer|INTEGrate}

: Start/stop time synchronization

PRINt:ITEM?

Function Queriesall the printer settings for measured/computed data.

Syntax PRINt:ITEM?

Example PRINT:ITEM?0(Response to PRINT:ITEM: NORMal?);
(Response to PRINT:ITEM: HARMonics?)
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PRINt:ITEM:HARMonics?

Function Queriesall the print output items for harmonic analysis mode.

Syntax PRINt:ITEM:HARMonics?

Example PRINT:ITEM:HARMONICS?0:PRINT:ITEM:HARMONICS:V:ELEMENTZ 1;
ELEMENT2 1,ELEMENT3 1;:PRINT:ITEM:HARMONICS:A:ELEMENT1 1;
ELEMENT2 1,ELEMENT3 1;:PRINT:ITEM:HARMONICS:W:ELEMENT1 1;
ELEMENT2 1;ELEMENT3 1;:PRINT:ITEM:HARMONICS:DEG:ELEMENT1 0;
ELEMENT?2 0;ELEMENT3 0;:PRINT:ITEM:HARMONICS:GV:ELEMENTL1 0;
ELEMENT2 0;ELEMENT3 0;:PRINT:ITEM:HARMONICS:GA:ELEMENTL1 0;
ELEMENT2 O;ELEMENT3 0;:PRINT:ITEM:HARMONICS:GW:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;:PRINT:ITEM:HARMONICS:GVD:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;:PRINT:ITEM:HARMONICS:GAD:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;:PRINT:ITEM:HARMONICS:CGV:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;:PRINT:ITEM:HARMONICS:CGA:ELEMENT1 0;
ELEMENT?2 O;ELEMENT3 0;:PRINT:ITEM:HARMONICS:CGW:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;:PRINT:ITEM:HARMONICS:TORQUE 0;RPM 0;
SRPM 0;SLIP 0;MPOWER 0;MEFFICIENCY O;TEFFICIENCY 0

PRINt:ITEM:HARMonics:<Harmonic analysis

function>?

Function Queries all the printer output settings for the specified
harmonic analysis function.

Syntax PRINt:ITEM:HARMonics:<Harmonic
function>?

Example PRINT:ITEM:HARMONICS:V?0:PRINT:ITEM:
HARMONICS:V:ELEMENT1 1,ELEMENT2 1,ELEMENT3 1

Description Selectable functions are given below.

analysis

V  : Analysis voltage value and relative harmonic content
are printed in numeric.

A : Anaysis current value and relative harmonic content
are printed in numeric.

W : Analysis active power value and relative harmonic
content are printed in numeric.

DEG : Phase angle of voltage of each harmonic from 2nd to

n'thin relation to voltage of the 1st and phase angle of

voltage of each harmonic from 2nd to n'th in relation

to current of the 1st are printed in numeric.

GV : Anaysisvoltage valueis printed in graph.

GA : Anaysiscurrent valueis printed in graph.

GW : Analysisactive power valueis printed in graph.

GVD: Phase angle of voltage of each harmonic from 2nd to

n'thin relation to voltage of the 1st is printed in graph.

GAD: Phase angle of current of each harmonic from 2nd to

n'thin relation to current of the 1st is printed in graph.

CGV : Relative harmonic content of voltage is printed in

graph.

Relative harmonic content of current is printed in

graph.

Relative harmonic content of active power isprintedin

graph.

* "n" isthe upper limit of the harmonic order.

CGA:

CGW:

PRINt:ITEM:HARMonics:<Harmonic analysis

function>[:ALL]

Function Turns printer output for the specified harmonic analysis
function ON or OFF for al the effective elements at once.

Syntax PRINt:ITEM:HARMonics:Turns printer output
for the specified harmonic analysis function
ON or OFF for all the effective elements at
once.[:ALL] {<Boolean>}

Example PRINT:ITEM:HARMONICS:V:ALL ON

PRINt:ITEM:HARMonics:<Harmonic analysis

function>:ELEMent<x>

Function Turns printer output for the specified harmonic analysis
function ON or OFF for the specified element/queries the
current setting.

Syntax PRINt:ITEM:HARMonics:<Harmonic analysis
function>:ELEMent<x> {<Boolean>}
PRINt:ITEM:HARMonics:<Harmonic analysis

function>:ELEMent<x>?

<x>=1,3(3-phase 3-wire model)
=1 to 3(3-phase 4-wire model)
Example PRINT:ITEM:HARMONICS:V:ELEMENT1 ON
PRINT:ITEM:HARMONICS:V:ELEMENT1?

O:PRINT:ITEM:HARMONICS: V:ELEMENT1 1

PRINt:ITEM:HARMonics:<Motor evaluation

function>

Function Turns printer output for <motor evaluation function> ON and
OFF/queries the current setting.

Syntax PRINt:ITEM:HARMonics:< Motor evaluation
function> {<Boolean>}
PRINt:ITEM:HARMonics:< Motor evaluation

function>?

Example PRINT:ITEM:HARMONICS: TORQUE ON
PRINT:ITEM:HARMONICS:TORQUE?
O:PRINT:ITEM:HARMONICS: TORQUE 1

PRINt:ITEM:HARMonics:PRESet

Function ets printer output items for harmonic analysis mode to the
specified default setting at once.

Syntax PRINt:ITEM:HARMonics:PRESet
2>|ALL|CLEar}

Example PRINT:ITEM:HARMONICS:PRESET DEFAULT1

Description For a description of global setting, refer to Section 12.2,
"Setting Printer Output Functions'.

{DEFault<1-
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PRINt:ITEM:NORMal?

Function Queries all the printer output items for norma measurement
mode.

Syntax PRINt:ITEM:NORMal?

Example PRINT:ITEM:NORMAL?0:PRINT:ITEM:NORMAL:V:ELEMENT1
1;ELEMENT2 1;ELEMENT3 1;SIGMA 1;:
PRINT:ITEM:NORMAL:A:ELEMENT1 1;ELEMENT2 1;ELEMENT3 1;
SIGMA 1;:PRINT:ITEM:NORMAL:W:ELEMENT1 1;ELEMENT2 1,
ELEMENT3 1,SIGMA 1;:PRINT:ITEM:NORMAL:VA:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
PRINT:ITEM:NORMAL:VAR:ELEMENT1 0;ELEMENT?2 0;ELEMENT3 0;
SIGMA 0;:PRINT:ITEM:NORMAL:PF:ELEMENT1 0;ELEMENT2 O0;
ELEMENT3 0;SIGMA 0;:PRINT:ITEM:NORMAL:DEG:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
PRINT:ITEM:NORMAL:VPK:ELEMENT1 0;ELEMENT2 0;ELEMENT3 0;
SIGMA 0;:PRINT:ITEM:NORMAL:APK:ELEMENT1 0;ELEMENT2 0;
ELEMENT3 0;SIGMA 0;:PRINT:ITEM:NORMAL:WH:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
PRINT:ITEM:NORMAL:WHP:ELEMENT1 0;ELEMENT2 0;ELEMENT3 0;
SIGMA 0;:PRINT:ITEM:NORMAL:WHM:ELEMENT1 0;ELEMENT2 0;
ELEMENT3 0;SIGMA 0;:PRINT:ITEM:NORMAL:AH:ELEMENT1 0;
ELEMENT2 0;ELEMENT3 0;SIGMA 0;:
PRINT:ITEM:NORMAL:AHP:ELEMENT1 0;ELEMENT2 0;ELEMENT3 0;
SIGMA 0;:PRINT:ITEM:NORMAL:AHM:ELEMENT1 0;ELEMENT2 0;
ELEMENT3 0;SIGMA 0;:PRINT:ITEM:NORMAL:TIME 0;FREQUENCY
1; MATH 0;TORQUE O;RPM 0;SRPM 0;SLIP 0;MPOWER 0;
MEFFICIENCY O;TEFFICIENCY 0

PRINt:ITEM[:NORMal]:<Normal measurement

function>?

Function Queries all the printer output settings for the specified norma
measurement function.

Syntax PRINt:ITEM[:NORMal]:<Normal function>?

Example PRINT:ITEM:NORMAL:V?0:PRINT:ITEM:NORMAL:
V:ELEMENT1 1,ELEMENT2 1;ELEMENT3 1;SIGMA 1

measurement

PRINt:ITEM[:NORMal]:<Normal measurement

function >[:ALL]

Function Turns printer output for the specified normal measurement
function ON or OFF for all the effective elements and X at
once.

Syntax PRINt:ITEM[:NORMal]:<Normal
function>[:ALL]

Example PRINT:ITEM:NORMAL:V:ALL ON

PRINt:ITEM[:NORMal]:<Normal measurement
function>:ELEMent<x>
Function Turns printer output for the specified normal measurement

measurement
{<Boolean>}

function ON or OFF for the specified element/queries the
current setting.

Syntax PRINt:ITEM[:NORMal]:<Normal
function>:ELEMent<x> {<Boolean>}
PRINt:ITEM[:NORMal]:<Normal
function>:ELEMent<x>?

measurement

measurement

<x>=1, 3(3-phase 3-wire model)

=1 to 3(3-phase 4-wire model)

Example PRINT:ITEM:NORMAL:V:ELEMENT1 ON
PRINT:ITEM:NORMAL:V:ELEMENT1?0J:PRINT:ITEM:NORMAL
'V:ELEMENTL1 1

PRINt:ITEM[:NORMal]:<Normal measurement

function>:SIGMa

Function Turns printer output of = data ON or OFF for the specified
harmonic analysis function/queries the current setting.

Syntax PRINt:ITEM[:NORMal]:<Normal measurement
function>:SIGMa {<Boolean>}
PRINt:ITEM[:NORMal]:<Normal measurement

function>:SIGMa?

Example PRINT:ITEM:NORMAL:V:SIGMA ON
PRINT:ITEM:NORMAL:V:SIGMA?[J:PRINT:ITEM:NORMAL:V:
SIGMA 1

PRINt: [TEM[:NORMal]:{TIME|JFREQuency|MATH|<Motor

evaluation function>}

Function Turns printer output ON or OFF for the motor evaluation
function(elapsed time of integration, frequency,

computation)/queries the current setting.

PRINt:ITEM[:NORMal]:{TIME|FREQuency|MATH]|

<Motor evaluation function>} {<Boolean>}

PRINtITEM[:NORMal]:{TIME|FREQuency|MATH|

<Normal measurement function>}?

Example PRINT:ITEM:NORMAL:FREQUENCY ON
PRINT:ITEM:NORMAL:FREQUENCY?[J:PRINT:ITEM:NORMAL

:FREQUENCY 1

Syntax

PRINt:ITEM[:NORMal]:PRESet

Function Sets printer output items for normal measurement mode to the
preset settings at once.

Syntax PRINt:ITEM[:NORMal]:PRESet
2>|ALL|CLEar}

Example PRINT:ITEM:NORMAL:PRESET DEFAULT1

Description For a description of global setting, refer to Section 12.2,
"Setting Printer Output Functions (Optional)".

{DEFault<1-

PRINt:PANel

Function Prints set-up information.
Syntax PRINt:PANel

Example PRINT:PANEL

PRINt:VALue
Function Prints all the measured/computed data for the items which
are set to ON wusing "PRINGITEM" commands

("PRINt:ITEM:HARMonics"
JITEM[:NORMal]:PRESet").
Syntax PRINt:VALue
Example PRINT:VALUE

through"PRINt
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2.3.12 RECall Group
The commandsin the RECall group are used to recall set-up information. Thisallows you to make the same settingsand inquiries
which can be made using the MISC key ("RECALL" menu) on the front panel.

:RECall () PANel <Space> ‘—-{ <NRf>

RECall:PANel

Function Recalls set-up information from the specified file of the
internal memory.

Syntax RECall:PANel {<NRf>}
{<NRf>}=1 to 8 :File no.

Example RECALL:PANEL 1

2.3.13 SAMPIle Group
The commandsin the SAMPle group are used to make settings relating to and to inquire about sampling. This allows you to make
the same settings and inquiries which can be made using the HOLD and RATE keys on the front panel

g

:SAMPle <Space> }—ﬁ <Time>

<Space>

SAMPle?

Function Queriesall the current sampling settings.

Syntax SAMPle?

Example SAMPLE?0:SAMPLE:RATE 0.500E+00;HOLD 0

SAMPle:HOLD

Function Turnshold mode for output data (display, communication data)
ON and ON/queries the current setting.

Syntax SAMPle:HOLD {<Boolean>}
SAMPle:HOLD?

Example SAMPLE:HOLD ON
SAMPLE:HOLD?:SAMPLE:HOLD 1

SAMPIle:RATE

Function Sets sample rate/queries the current setting.

Syntax SAMPle:RATE {<Time>}
SAMPIle:RATE?
<Time>= 0.1 to 5.0sec(0.1,0.25,0.5,2.0,

5.0sec)

Example SAMPLE:RATE 500MS

SAMPLE:RATE?U:SAMPLE:RATE 0.500E+00
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2.3.14 STATus Group

The commands in the STATus group are used to make settings relating to and to inquire about the communications status
function. There is no front panel key for this function. For details of the status report, refer to Appendix 2.4.

A
O
O ? :
N—( EESE <Space> ‘—-[<Register> ¥
i & J
Y
? :
? :
% FILTer )—-‘ x> <Space> RISE
¥~@MESsage <Space> A
? J
N -(7)
%
STATus? STATus:EESE

Function Queries al the settings relating to the communications status
function.

Syntax STATus?

Example STATUS?0:STATUS:EESE O;FILTER1
NEVER;FILTER2 NEVER;FILTER3 NEVER;FILTER4
NEVER;FILTER5 NEVER;FILTER6 NEVER;FILTER7
NEVER;FILTER8 NEVER;FILTER9 NEVER;FILTER10
NEVER;FILTER11 NEVER;FILTER12 NEVER;FILTER13
NEVER;FILTER14 NEVER;FILTER15 NEVER;FILTER16
NEVER,QMESSAGE 1

STATus:CONDition?

Function Queries the contents of the condition register and clears the
register.

Syntax STATus:CONDition?

Example STATUS:CONDITIONO 16

Description For a description of the condition register, refer to Appendix
2.4, "Status Report".

Function Sets the extended event enable register/queries the current
setting.

Syntax STATus:EESE <Register>
STATus:EESE?
<Register>=0 to 65535

Example STATUS:EESE 257
STATUS:EESE?0:STATUS:EESE 257

Description For a description of the extended event enable register, refer to
Appendix 2.4, " Status Report".

STATus:EESR?

Function Queries the contents of the extended event register and clears
the register.

Syntax STATus:EESR?

Example STATUS:EESR?01

Description For a description of the extended event register, refer to
Appendix 2.4, " Status Report".

STATus:ERRor?

Function Queriesthe code and the message (at the beginning of the error
queue) of the error which has occurred.

Syntax STATus:ERRor?

Example STATUS:ERROR?0113,"Undefined header"
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STATus:FILTer<x>
Function Queries all the settings relating to the specified transit filter/
queries the current settings.
Syntax STATus:FILTer<x>
{RISE|FALL|BOTH|NEVer}
STATus:FILTer<x>?
<x>=1~16
Example STATUS:FILTER2 RISE
STATUS:FILTER2?0:STATUS:FILTER2 RISE
Description For a description of the transit filter, refer to Appendix 2.4,
"Status Report”.

2.3.15 STORe Group

STATus:QMESsage

Function Selects whether or not to add the message contents to a
response to "STATus:ERRor?"/queries the current setting.

Syntax STATus:QMESsage {<Boolean>}
STATus:QMESsage?

Example STATUS:QMESSAGE OFF
STATUS:QMESSAGE?[:STATUS:QMESSAGE 0

STATus:SPOLI?(Serial Poll)

Function Executes serial poll.

Syntax STATus:SPOLI?

Example STATUS:SPOLL?0STATUS:SPOLL 0

Description This command is available only for the RS-232-C interface.

The commands in the STORe group are used to make settings relating to and to inquire about storage of set-up information. This
alows you to make the same settings and inquiries which can be made using the MISC key ("StoreE" menu) on the front panel.

O S || e
STORe:PANel

Function Stores set-up information in the internal memory
Syntax STORe:PANel {<NRf>}

{<NRf>}=1 to 8
Example STORE:PANEL 1

:File no.
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2.3.16 SYSTem Group

The commands in the SY STem group are used to make settings relating to and to inquire about system (internal clock). This

alows you to make the same settings and inquiries which you can make using the MISC key ("dAtE" menu) on the front panel.

(e

™

DATE )T <Space>

:SYSTem

©

TIME )T <Space>

OO

SYSTem?

Function Queriesall the system (internal clock) settings.

Syntax SYSTem?

Example SYSTEM?0:SYSTEM:DATE 96,4,1;TIME 17,15,0

SYSTem:DATE

Function Sets the date/queries the current setting.

Syntax SYSTem:DATE {<Date>}
SYSTem:DATE?
{<Date>}={<NRf>,<NRf>,<NRf>|<Character

string>}
{<NRf>,<NRf>,<NRf>}=[19]96,1,1,[20]95,12,
31{<Character string>}="[YY]YY/MM/DD"

[YYIYY: Year MM: Month DD: Day
Example SYSTem:DATE 96,4,1

SYSTem:DATE 1996,04,01

SYSTem:DATE "96/04/01"

SYSTem:DATE "1996/4/1"

SYSTEM:DATE?:SYSTEM:DATE 96,4,1

SYSTem:TIME

Function Sets the time/queries the current setting.

Syntax SYSTem:TIME {<O'clock>}
SYSTem:TIME?
{<O'clock>}={<NRf>,<NRf>[,<NRf>]]
<Character string>}
{<NRf>,<NRf>[,<NRf>]}=0,0,0,23,59,59
{<Character string>}="HH:MM[:SS]"
HH: Hour MM: Minute SS: Second

Example SYSTem:TIME 17,15,0
SYSTem:TIME 17,15
SYSTem:TIME "17:15:0"

SYSTem:TIME "17:15"
SYSTEM:TIME?O:SYSTEM:TIME 17,15,0
Description If second (SS) is not set, it will be 0 second.

g
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2.3.17 Common Command Group

The commands in the common command group are independent of the instrument's functions, and are specified in |EEE 488.2-

1987. Thereis no front panel key that corresponds to this group.

O y
*CLS v
*ESE <Space> ‘—.[ <NRf>
*ESR ? A
“IDN ? A
*OPC v
*OPC ? >
*OPT ? =
*PSC <Space> ‘—.l <NRf>

N—s( *RST ) v
*SRE <Space> }—-{ <NRf> }7_/
~7)
N4
*STB ? v
“TRG i
*TST B A

*CLS

Function Clears the standard event register, extended event register and
error queue.

Syntax *CLS

Example *CLS

Description « The output queue will aso be cleared if a"*CLS" command

is appended after the program message terminator.

« For details of the registers and queues, refer to Appendix 2.4.

*ESE
Function Setsthe valuefor the standard event enable register/queries the
current setting.
Syntax *ESE {<NRf>}
*ESE?
{<NRf>}=0 to 255
Example *ESE 251
*ESE?0251
Description ¢ <NRf> isthe sum of the bits expressed as a decimal number.
« For example, if "*ESE 251" is set, the standard event enable
register will besett0"111111011". This meansthat bit 2 of
the standard event register is disabled so that bit 5 (ESB) of
the status byte register will not be set to "1", even if a query
error occurs.
« Default is"0", i.e. al bits are disabled.
« The standard event enabl e register will not be cleared, even if
aquery is made using "*ESE?".
« For details of the standard event enable register, refer to App 2-50.

*ESR?
Function Queriesthe value of the standard event register and clearsit at
the same time.
Syntax *ESR?
Example *ESR?032
Description « The sum of the bitsis returned as a decimal value.
« It is possible to ascertain the type of event which has
occurred, while SRQ is occurring.
 For example, if "32" isreturned, this means that the standard
event register is"00100000", i.e. the SRQ has occurred due
to acommand syntax error.
« If aquery ismadeusing "*ESR?", the standard event register
will be cleared.
* For details of the standard event register, refer to page App 2-50.

*IDN?

Function Queries the instrument model.

Syntax *IDN?

Example *IDN?0 YOKOGAWA,253630,0,F1.01

Description A reply consists of the following sequence: <Manufacturer>,
<Model>, <Serial No.> and <Firmware version>.

*OPC

Function This command sets bit O of the standard event register to "1"
when execution of the specified overlap command has been
completed. This command will be ignored since overlap
commands are not supported by this instrument.

Syntax *OPC

App 2 - 46
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*OPC?

Function "1" will be returned if execution of the designated overlap
command has been completed. "1" will always be returned
since overlap commands are not supported by thisinstrument.

Syntax *OPC?

*OPT?

Function Queriesinstalled options.

Syntax *OPT?

Example *OPT?0DA,PRINTER,HARMONICS,INTEGRATOR,
EXT-SENSOR,WAVEFORM,MOTOR

Description » "None" will be attached to the reply if no options are installed.
* "*OPT?" must alwaysbethelast query in aprogram message. |f

thereis another query after "*OPT?" , an error will occur.

*PSC

Function Selects whether or not to clear the following registers when
power isturned ON/queries the current setting. However, they
cannot be cleared if the parameter is"0".
« Standard event enable register
« Extended event enable register
* Transit filter

Syntax *PSC {<NRf>}
*PSC?
{<NRf>}= 0
than 0

Example *PSC 1
*PSC?01

Description For details of each register, refer to Appendix 2.4.

(does not clear the registers) value other

(clears the registers)

*RST

Function Resets (initialize) the current settings.

Syntax *RST

Example *RST

Description For a detailed description, refer to Section 14.1, "Storing,
Recalling and Initializing Set-up Information". All the set-up
information except for those relating to communication are reset.

*SRE
Function Setsthe value of the service request enable register/queries the
current setting.
Syntax *SRE {<NRf>}
*SRE?
{<NRf>}=0 to 255
Example *SRE 239
*SRE?0175(since the setting of bit 6 (MSS)
Description « <NRf> is the sum of the bits expressed as a decimal number.

is ignored)

« For example, if "*SRE 239" is set, the service request
enable register will be set to "11101111". This means that
bit 4 of the service request enable register is disabled, so that
bit 4 (MAV) of the status byte register will not be set to 1",
even if the output queue is not empty.

» However, bit 6 (MSS) of the status byte register isthe MSS bit, so it
will beignored.

* Default is"0", i.e. l bits are disabled.

« The servicerequest enableregister will not be cleared, even if
aquery ismade using "*SRE?".

« For details of the service request enableregister, refer to page
App 2-48.

*STB?

Function Queriesthe value of the status byte register.

Syntax *STB?

Example *STB?0 4

Description « The sum of the bits expressed as adecimal valueis returned.
Bit 6isMSSnot RQS, sincetheregister isread without serial
polling.

For example, if "4" isreturned, the status byte register is set
to "00000100", i.e. the error queue is not empty (an error
has occurred).

The status byte register will not be cleared, evenif aquery is
made using "*STB?".
For details of the status byte register, refer to page App 2-48.

*TRG

Function Carries out the same function as when the TRIG key (SHIFT +
HOLD) is pressed.

Syntax *TRG

Description The GET (Group Execute Trigger) multi-line message also
carried out the same function as this command.

*TST?
Function Executes a self-test and queries the test result. All internal
memories boards are tested.
Syntax *TST?
Example *TST?00
Description « "0" will be returned if the self test result is satisfactory. "1"
will bereturned if an abnormality is detected during the test.

*WAI

Function Waits for the command following "*WAI" until execution of
the designated overlap command has been completed. This
command will be ignored since overlap commands are not
supported by thisinstrument.

Syntax *WAI

IM 253620-01E
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Appendix 2.4 Status Report

2.4.1 Status Report

Overview of the Status Report
The figure below shows the status report which is read by a serial poll. Thisis an extended version of the one specified in IEEE
488.2-1987.

\ 7 \ 6 \ 5 \ 4 \ 3 \ 2 \ 1 \ 0 \Service request enable register

—d
&
&
1 OR
&
&
&
| &
MSS
| 7 | 6 [ESBJMAVIEESIEAV] 1 [ 0 |Status byte
ROS
Occurrence
?éqausegrtwce [ Output Error
L queue queue
[7][6[]5]4[3]2] 1] 0 |standardeventenable
e register
N
&
&
&
— OR

&
[7[6]5]4]3]2] 1] 0 |standard event register

[15[14]13[12[11[10] 9 [ 8 [ 7 [ 6 [ 5] 4 [ 3] 2 ] 1] 0 |Extended event enable

—d register
&

&

[15[14]13]1211]10[ 9 [8]7[6[5]4]3] Extended event register

[15[14]13]1211]10[ 9[8[ 7[6[5]4]3]

[ Y

0 |

A

0 | Transit filter
A

0 |

[15]14]13]12]11]10] 9[8[ 7|6 [5]4][3]2 Condition register
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Overview of Registers and Queues

Name Function Writing Reading
Status byte — Serial poll
RQS), *STB?(MBS)
Service request Maksddushyte  * SRE * SRE?
enable register
Sandard event regiter  Eventintheingrument  — *ESR?
Standard event Masks standard ~ * ESE * ESE?
enable register event register.
Extended event regiter  Event in theindrument — STATus: EESR?

Extended event Masks extended ~ STATus: EESE STATus: EESE?
enable register event regiger.

Condition registerCurrent indrument  — STATus: CONDi ti on?
detus

Trangit filter Extended event STATus: I LTer  STATus: FI LTer <x>?
occurrence regiser <x>
conditions

Output queue Stores response All queries
message to aquary.

Error queue Stores error Nos — STATus: ERRor ?
and messages

Registers and Queues which Affect the Status

Byte

Registers which affect each bit of the status byte are shown

below

Standard event register  : Sets bit 5 (ESB) of status byte to
"1" or "0".

Output queue : Setshit 4 (MAV) of status byteto
"1" or "0".

Extended eventregister  : Sets bit 3 (EES) of status byte to
"1" or "0".

Error queue : Sets bit 2 (EAV) of status byteto
"1" or "0".

Enable Registers

Registers which mask a bit so that the bit does not affect the

status byte, even if the bit is set to "1", are shown below.

Status byte :Masks bits using the service
event enable register.

Extended eventregister ~ : Masks bits using the extended
event enable register.

Writing/Reading from Registers

The * ESE command is used to set bits in the standard event
enable register to "1" or "0", and the * ESE? query isused to
check whether bits in that register are set to "1" or "0". For
details of these commands, refer to Appendix 2.3.

2.4.2 Status Byte

Overview of Status Byte
RQS
| 7] 6 [ESBJMAVIEES[EAV] 1 [ 0]
MSS

e Bits0,1and 7
Not used (always "0")

e Bit2 EAV (Error Available)

Set to "1" when the error queue is not empty, i.e. when an
error occurs. For details, refer to page App 2-39.

* Bit 3 EES (Extended Event Summary Bit)
Set to "1" when a logical AND of the extended event
register and the corresponding enable register is "1", i.e.
when an event takes place in the instrument. Refer to page
App 2-51.

« Bit4 MAV (Message Available)

Set to "1" when the output queue is not empty, i.e. when
there is data which is to be output when a query is made.
Refer to page App 2-52.

e Bit5 ESB (Event Summary Bit)
Set to "1" when a logical AND of the standard event
register and the corresponding enable register is "1", i.e.
when an event takes place in the instrument. Refer to page
App 2-51.

e Bit6 RQS (Request Service)/MSS (Master

Status Summary )

Setto"1" when alogical AND of the status byte (except for
bit 6) and the service request enable register isnot "0", i.e.
when the instrument is requesting service from the
controller. RQS is set to "1" when M SS changes from "0"
to "1", and is cleared when a serial poll is performed or
when MSS changesto "0".

Bit Masking

To mask a bit in the status byte so that it does not cause an
SRQ, set the corresponding bit of the service reguest enable
register to "0". For example, to mask hit 2 (EAV) so that no
service will be requested, even if an error occurs, set bit 2 of
the service request enable register to "0". This can be done
using the * SRE command. To query whether each bit of the
service request enable register is"1" or "0", use * SRE?. For
details of the * SRE command, refer to Appendix 2.3.
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Appendix 2.4 Status Report

Operation of the Status Byte

A service request is issued when bit 6 of the status byte
becomes "1". Bit 6 becomes "1" when any of the other bits
becomes "1" (or when the corresponding bit in the service
reguest enabl e register becomes"1"). For example, if an event
takes place and the logical OR of each bit of the standard
event register and the corresponding bit in the enable register
is"1", bit 5 (ESB) will besetto"1". Inthiscase, if bit 5 of the
service request enable register is"1", bit 6 (MSS) will be set
to "1", thus requesting service from the controller. It is also
possible to check what type of event has occurred by reading
the contents of the status byte.

Reading from the Status Byte

The following two methods are provided for reading the

status byte.

¢ Query using the * STB? query
Making a query using the * STB? query sets bit 6 to MSS.
This causes the MSS to be read. After completion of the
read-out, none of the bitsin the status byte will be cleared.

« Serial poll
Execution of aserial poll changes bit 6 to RQS. This causes
RQS to be read. After completion of the read-out, only
RQSiscleared. Using aseria pall, itisnot possibleto read
MSS.

Clearing the Status Byte

No method is provided for forcibly clearing all the bitsin the

status byte. Bits which are cleared are shown below.

* When aquery is made using the * STB? query
No hit is cleared.

* When a serial poll is performed
Only the RQS bit is cleared.

* When the * CLS command is received
When the* CLS command is received, the status byte itself
isnot cleared, but the contents of the standard event register
(which affects the bits in the status byte) are cleared. Asa
result, the corresponding bits in the status byte are cleared,
except bit 4 (MAV), since the output queue cannot be
emptied by the * CLS command. However, the output
queue will also be cleared if the * CLS command is
received just after a program message terminator.

2.4.3 Standard Event Register

Overview of the Standard Event Register

7|16 (5|43 ]2|1]0
PON|URQ|CME|EXE |DDE|QYE|RQC|OPC

e Bit7 PON (Power ON)
Set to "1" when power to the instrument is turned ON

* Bit6 URQ (User Request)
Not used (always "0")

e Bit5 CME (Command Error)
Set to "1" when the command syntax isincorrect.
Examples: Incorrectly spelled command name

* Bit4 EXE (Execution Error)
Set to "1" when the command syntax is correct but the
command cannot be executed in the current state.
Examples: Parameters are outside the setting range.

« Bit 3 DDE (Device Error)
Set to "1" when execution of the command is not possible
due to an internal problem in the instrument that is not a
command error or an execution error.

* Bit2 QYE (Query Error)
Set to "1" if the output queue is empty or if the data is
missing even after a query has been sent.
Examples: No response data; dataislost dueto an overflow

in the output queue.

*« Bitl RQC (Request Control)
Not used (always"0")

« Bit0 OPC (Operation Complete)
Set to "1" when the operation designated by the * OPC
command has been compl eted.

Bit Masking

To mask abit in the standard event register so that it does not
cause bit 5 (ESB) of the status byte to change, set the
corresponding bit in the standard event enable register to "0".
For example, to mask bit 2 (QYE) so that ESB will not be set
to "1", even if a query error occurs, set bit 2 of the standard
event enableregister to "0". This can be done using the * ESE
command. To query whether each bit of the standard event
enableregisteris"1" or "0", usethe* ESE?. For details of the
* ESE command, refer to Appendix 2.3.

App 2 -50
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Operation of the Standard Event Register Reading from the Standard Event Register
The standard event register is provided for eight different The contents of the standard event register can be read by the
kinds of event which can occur inside the instrument. Bit 5 *ESR command. After completion of the read-out, the
(ESB) of the status byte is set to "1" when any of the bitsin register will be cleared.
this register becomes "1" (or when the corresponding bit of

the standard event enable register becomes "1"). Clearing the Standard Event Register
Examples The standard event register is cleared in the following three
1. A query error occurs. Ccases.
2.Bit2 (QYE) issetto"1". * When the contents of the standard event register are read
3.Bit 5 (ESB) of the status byte is set to "1" if bit 2 of the using * ESR?
standard event enable register is"1" ¢ When the* CLS command is received

It is also possible to check what type of event has occurred « When power isturned ON again
inside the instrument by reading the contents of the standard
event register.

2.4.4 Extended Event Register

The extended event register contains the results obtained due to a change in state of the condition register (indicating the internal

state of the instrument) which is detected by the transit filter.
FiLTer<x>~ 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Condition register 1514 |13 (12|11 |10| 9 1
:STATus:CONDition? 0 |POA3|POV3 | OVR3|POA2 | POV2 | OVR2 | POAL | POV | OVR1| PRN | FOV |OVRS| ITM | ITG | UPD

. U Y Y v Y v vy v vy v Yy vy
Transit filter 15(14 (13121110 9 [ 8 |7 |6 |5 |4 [3 [ 2|10
IRISE | FALL | BOTH | NEVer)

B

Extended event register 15|14 |13 |12 11|10 9 |8 | 7 | 6 | 5| 4 |3 21110
:STATus:EESR?

Function of each bit of the condition register is described below.

Bit0 UPD(Updating) Bit 0 Set to "1" during update of measured data. UPD changes from "1" to "0" when update is complete.

Bit1 ITG(Integrate busy) Set to "1" during integration. (See the figure below.)

Bit 2 ITM(Integrate timer busy) Set to "1" while integration time is in operation. (See the figure below.)

Bit3 OVRS(Z results overflow) Set to "1" when an overflow occurs in measured/computed data (= and computation result, motor evaluation
function) for which the element cannot be identified. ("--oF--" is displayed.)

Bit4 FOV (Frequency Over) Set to "1" when the measured frequency is outside the range. (“ErrLo", "ErrHi" or "FrgEr" is displayed.)

Bit5 PRN(PRiNter busy) Set to "1" while the built-in printer isin operation.

Bit 6 OVR1(Element1 mesured data over) Set to "1" when an overflow or error occurs in measured/computed data for element 1.

("--oL--", "PFErT", "dEGEr" or "--oF--" is displayed.)

Bit 7 POV 1(Element1 voltage pesk over)  Setto"1" when apesk over occursin voltage value for dement 1.

Bit8 POA1(Elementl current peak over)  Setto"1" when apesk over occursin current velue for ement 1.

Bit9 OVR2(Element2 mesured data over)  Setto 1" when an overflow or error occurs in measured/computed data for element 2.
("--oL--", "PFErT", "dEGEr" or "--oF--" is displayed.)

Bit 10 POV 2(Element2 voltage peak over)  Setto"1" when apeek over occursin voltage value for dement 2.

Bit 11 POA2(Element2 current peak over)  Setto"1" when apesk over occursin current value for ement 2.

Bit 12 OVR3(Element3 mesured data over)  Setto 1" when an overflow or error occurs in measured/computed data for element 3.
("--oL--", "PFErT", "dEGEr" or "--oF--" is displayed.)

Bit 13 POV 3(Element3 voltage peak over)  Setto"1" when apeek over occursin voltage value for dement 3.

Bit 14 POA3(Element3 current peak over)  Setto"1" when a peak over occurs in current value for eement 3.
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Manual integration mode Standard integration mode Continuous integration mode
Elapsed time
of integration
L Integration Integration /" Integration }/Integrationy
timer timer \ timer | _ timer
preset time preset time § presemmefpreselume Reset
Start Stop Reset Start Stop Reset Start Stop

IT™ ITM—I ™ | y ” ”l_

Reset automatically when the
elapsed time of integration reaches
the time set on the integration timer,
then re-starts.
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Real time counting continuous integration |
Real time counting standard integration ntegration timer preset time

Elapsed time
of integration

timer | _timer | fimer
preset time § preset l|me§preselt|me Reset
Starttime  Stop time Reset Start time 1 1 Stop time
S N o I
IT™ |TM4 H ” " I—

Reset automatically when the
elapsed time of integration reaches
the time set on the integration timer,
then re-starts.

Parameters of the transit filter detect a change in the specified bit of the condition register, then re-write the contents of the
extended event register as shown below.

RISE Sets the specified bit of the extended event register to "1" when changes from "0" to "1".

FALL Sets the specified bit of the extended event register to "1" when changes from "1" to "0".

BOTH  Setsthe specified bit of the extended event register to "1" when changes from "0" to "1" or from "1" to "0".
NEVer Alwayssetto"0".

2.4.5 Output Queue and Error Queue

Overview of the Output Queue

The output queue is provided to store response messages to queries. For example, when the MEASur e[ : NORMal | : VALue?
query is sent to request output of the measured data, the response data will be stored in the output queue until it isread out. The
example below shows that datais stored record by record in the output queue, and is read out oldest item first, newest item last.
The output queue is emptied in the following cases (in addition to when read-out is performed).

* When anew message is received from the controller

* When dead lock occurs (page App 2-4)

* When adevice clear command (DCL or SDC) isreceived

* When power isturned ON again

The output queue cannot be emptied using the * CLS command. To see whether the output queue is empty or not, check bit 4
(MAV) of the status byte.

D1 D1 D2

Overview of the Error Queue

The error queue stores the error No. and message when an error occurs. For example, when the controller sends an incorrect
program message, an error occursand itserror No. 113 and message" Undef i ned header " will bestored in the error queue.
The contents of the error queue can be read using the STATus: ERRor ? query. Like the output queue, messages are read in the
order oldest first, newest last. If the error queue is full, the final message will be replaced by message 350, " Queue
over fl ow'

The error queue is emptied in the following cases (in addition to when read-out is performed).

¢ When the* CLS command is received

* When power isturned ON again

To see whether the error queue is empty or not, check bit 2 (EAV) of the status byte.
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Appendix 2.5 Sample Programs

Operating Environment for Sample Programs
e Computer :1BM PC/AT and compatible system with National Instruments AT-GPIB/TNT |EEE-488.2 board installed
os : Quick Basic version 4.0/4.5

Note
* When the message of GPIBERR or DVMERR is returned, refer to "NI-488.2 Driver Sample Programs".

Sample Programs

Pk kk ok ok ko k ok ok ok k ok ok ko k ok k kK ok ok k ok k ok Kk k ok k ok kkkk ok k ok kkkk ok k ok kkkk ok kkk ok kkkkkkkkkkkkkkkkkkkkk ok kkk ok

Sanpl e Program (1) for the W1000 series

kK kK ot

*
*
Used to set neasurenent conditions/ranges for normal neasurenment node, and read *
and di spl a?/ the followi ng data each tinme nmeasured/ conputed data is updated, *

ge (V), current (A), active power (W, voltage frequency (VHz) :
*

Rk kR kR kKRR kR kKRR kR kKR kR KRk kR KRk Rk KKk kR KKk kR KKk kR KKk kR KKk kR kK K
REM $I NCLUDE: ' gbdecl . bas’

DECLARE SUB gpi berr (m;g$)
DECLARE SUB dvmerr (nsg SPRY%)

DI M D$( 13)
CLS
PRI NT
! CALL 1BDEV(O, 1, 0, Ti0s, 1, O, dvnig
CALL | BFI'ND " bEVL" v )
I'F (dvn? < 0) THEN CALL gpi berr ("I bdev Error")
cl ear the device,
CALL | BCLR( dvm’/?E X
I'F (1 BSTA% AND EERR) THEN CALL gpiberr("lbclr Error")

set neasurenent COndltIOn
1E,Q; 55i HOLD CFF"
cat 1 BWRT( dvri

BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
TP Towitl duis WRTs)

v
I'F (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
TP TowRT Gunvs wRTs)
IF (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
V\O’gll_—$ I\'I\ET(d m’/CFF
IF (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
T3 ToSErA, R4y o o

v
I'F (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
\I\O§'II_'$ = V\R%d % RAN(I 150Vv*
IF (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")

WRT$ = " CURR NTRAN(I 5A"

fon -

CALL V\RT(d v )r
IF (1 BSTA% AND EERR) HEN CALL gpi berr("lbwt Error")
WRTS$ = ENCY SCURCE v, 1"

CALL IB\I\RT( v )r
I'F (1 BSTA% AND EERR) HEN CALL gpi berr("lbwt Error")

\/\O’§'I|_'$ = V\R’\E?(?Uﬂ’; | TEM )Fr’RESI:_l' DEFAULT1"

IF (1 BSTA% AND EERR) THEN CALL gpiberr("Ibwt Error")
\/\O’§'I|_'$ V\R’\E?(?Uﬂ’; FCRMAi ASCl I

IF (1 BSTA% AND EERR) THEN CALL gpiberr("Ibwt Error")

FOR J = 1 TO 500000: NEXT J
WRT$ = "STATUS: FI LTERL FALL"
ICéL(I lBE\‘II'\ﬁ;% gNBWEERR) )rHEN CALL gpiberr("Ibwt Error")

FOR I =1 TO 10

WRT$ = " STATUS; EESR?"

Ioéu(_l IBE\‘II'%% g\r(lg/%E\é%w)rHEN CALL gpiberr("Ibwt Error")
MT3 TR T ¥

I'F (| BSTA %AND ‘iEERR) )rHEN CALL gpiberr("Ibwt Error")
WRT$ = " MEASURE: VALUE?"
Ioéu(_l IBE\‘II'%% g\r(lg/%E\é%w)rHEN CALL gpiberr("Ibwt Error")

' read n‘easuren’ent dat a.

Z SpueWWOD suoneslunwwo) g Xipuaddy

RD$ = CE$( 12
CALL Dg D$g
IF (IBST /oAND EERR) THEN CALL gpiberr("lbrd Error")
G = RD$
FOR K =0 TO 12
L = INSTR(C$, " g
B = I NSTI "
IF B =0 THEN B INSTR&C& )
DS(K) = LEFT$(CS, (B - g)
g Kk T MD(G (B, L
PRINT "ELEMENT1: ", 0), 1), 2
PRI NT "ELEMENT2: ", % 3), %4, % 5%
Sl DI R -
PRINT "Frquency: . D8{12) ’ Appendix

NEXT |

' Call the IBONL function to disable the hardware and software.
CALL | BONL(dvntg 0)

END
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Sanpl e Program (2) for the WI1000 series

ower wat t - ho Wh+
el apsedpt ime SW| ntegrati on %I MrEG Ti ME)

REM $I NCLUDE: ' gbdecl . bas’

DECLARE SUB gpl berr (m;g$)
DECLARE SUB dvmerr (nsg SPR%)

DI M D$( 28)

CLS

PRI NT

CALL IBDEV(0Q, 1, O, T10s, 1, 0, dvn®j

I'F (dvn%< 0) THEN CALL gpi berr("Ibdev Error")

cl ear the de |ce

CALL I B %15

IF (1 BSTA%AND ERR) THEN CALL gpiberr("lIbclr Error")

set neasurenent COndlt
§ = SAVPLE. RATE | % 8% vao orr
CALL | BYRT(dvnd

F (| BSTA% AND ‘iEERR) )rHEN CALL gpiberr("Ibwt Error")
$ =" VCLTA NL‘DE RVS"

IOéL(I BS\'Il'\ﬁ;;o AND ‘iEERR) )rHEN CALL gpiberr("Ibwt Error")

WRT$ = " CURRENT: NL‘DE RVS"

Ioéu(_l IBE% g\r(lg%ERR) )rHEN CALL gpiberr("Ibwt Error")
$ = "FILTER OFF"

Ioéu(_l IBE\‘II'%% g\r(lg/%E%s;)rHEN CALL gpiberr("Ibwt Error")

CAL$ = V\ETCA | NG CFF AVERAGI NG OFF"

I'F (1 BSTA% AND ‘iEERR) )rHEN CALL gpiberr("Ibwt Error")

T T T e 0w

I'F (1 BSTA% AND ‘iEERR) )rHEN CALL gpiberr("Ibwt Error")
$ = " CURRENT: RANGE 5A"

CALL | BWRT( dvn \I\RT$)r .
I'F (1 BSTA% AND ‘iEERR) HEN CALL gpi berr("Ibwt Error")

$ = "| NTEGRATE: MODE NORVAL"
CALL | BART(dvn?e WR $)r .
I'F (1 BSTA% AND ‘iEERR) HEN CALL gpi berr("Ibwt Error")
WRT$ = "I NTEGR’ATE Tl NER 1,0"

CALL IBV\RT dvnt )r
I'F (1 BSTA%AND ‘iEERR) HEN CALL gpi berr("Ibwt Error")

$ = "MEASURE: | TEM PRESET DEFAULT2"
CALL | BWRT(dvnfe WRT! )r i
I'F (1 BSTA% AND ‘iEERR) HEN CALL gpi berr("Ibwt Error")

$ = NEASURE | TEM FREQUENCY OFF; AH OFF; AHP OFF; AHM OFF"

CALL | BWRT(d )r X
I'F (1 BSTA%AND ‘iEERR) HEN CALL gpi berr("Ibwt Error")

WRT$ = " MEASURE: FCRMAT ASCI | "
CALL IBV\RT dvnts )r X
I'F (1 BSTA% AND ‘iEERR) HEN CALL gpi berr("Ibwt Error")

wai t
FOR | = 1 TO 500000: NEXT |

Vc\ﬁ'll_'ﬁi |= N ST:(N[I}'US FI LTER)J; FALL"

I'F (1 BSTA% AND EERR) HEN CALL gpi berr("Ibwt Error")
Vc\ﬁ'll_'ﬁi TBV\E'{,(AEVS Fl LTEF\’)Zr FALL"

I'F (1 BSTA% AND EERR) HEN CALL gpi berr("Ibwt Error")
VC\§E$ I:B" ST,(A‘J\LIJS EESR’)")r

I'F (1 BSTA% AND EERR) THEN CALL gpi berr("Ibwt Error"
RD$ = SPACE (1 )

CALL dvntg = RD$
IF(IBST AaAND EEl THEN CALL gpiberr("lbrd Error")

WRT$ = NTEGR’ATE START"
CALL | BV\RT( dvn? )r .
I F g BSTA% AND EERR) HEN CALL gpi berr("Ibwt Error")

RDDAT
V(§I$ =" CCM\/UNI CATE W-\I T 3"

| B!
I'F (1 BSTA% AND ‘iEERR) )rHEN CALL gpiberr("Ibwt Error")
WRT$ = " STATUS EESR’)"
CALL | BART( dvn? )r .
I'F (1 BSTA% AND ‘iEERR) HEN CALL gpi berr("Ibwt Error")
RD$ = SPACE$(10)
CALL | BRD( dvns  RD$
I'F (I BSTA! AaAND EEl THEN CALL gpiberr("lbrd Error")
I F (VAL(RD$) AND &H2) <> 0 THEN FLAG = 1
WRT$ = " MEASURE: VALUE?"
CALL | BWRT( dvnis V\RT$)r .
I'F (1 BSTA% AND ?EERR) HEN CALL gpi berr("lbwt Error")
RD$ = SF’ACE$( 512??

-

CALL | BRDS

I'F (1 BSTA /uAND EERR) THEN CALL gpiberr("lbrd Error")
Ccp = LEFT$ RD$, | BCNT%

FOR K = C%

| F FLAG <> 1 THEN GOTO RDDAT

*
*

*

* Used to carry out integration in standard integration node, ead

M and di spl a%/ he fol l ow ng data each time neasured/ conputed’ data |s updat ed.

Ive
.
*

and r

Wh-), anpere-hour (Ah,

' Call the I BONL fugﬁ:tion to disable the hardware and software.

CALL | BONL(dvn?g
END

Ah+

Ah-),

Kok ok ok ok ko kkkk ok kK k ok k ok k kK k ok kkkk Kk ok ok ok kk Kk ok ok ok kk Kk ok ko k kK k ok ko kkkkkkkkkkkkkkkkkkkkkkkkk kK k ok

Kok kk ok ko kk ok ok ok kK k ok ok ok k kK k ok ok ok kk Kk ko k ok kkkk ok kkkkkk ok kkkkkk ok kkk ok kkkkk ok kkkk ok ok kkkkkkk ok kK k ok

*
*
*
*
*
*
*
*
*
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Appendix 2.5 Sample Programs

Pokk ok ok kk ok k ok ok ok ok ok k ok k ok ok kK k ok k ok ok ok k ok k ok k ok k ok k ok kk ok ok k ok kk ko k ok kk ko kkkk ko kkkkkkkkkkkkkkkkkkkkk k

Sanpl e Program (3) for the WI1000 series

ok kK K K E ok

*
*
*
Used to read and display the follow ng data in harnonic anal ysis node. *
Total rms value of each harnpnic fromist to 50th of current *
anal ysis val ue of fundanental (1st) of current, analysis val ue of each harnonic *
(2nd"to 50th), harnonic distortion of current, PLL source (voltage) frequency :

*

e
REM $I NCLUDE: ' gbdecl . bas’
DI M D$( 52)
DECLARE SUB gpl berr (ms%$)
DECLARE SUB dvnerr (nsg SPRY%)
CLS
PRI NT
CALL DEV(0, 1, 0, T10s, 1, 0, dvn?%
I'F (dvn%< 0) THEN CALL gpi berr("Ibdev Error")
clear the de |ce
CALL | BCLR( %15
IF (1 BSTA% AND ERR) THEN CALL gpi berr("Ibclr Error"

set n'easur ement condition.
DEARVDN CS: SYNGHROMI 2E V1
cat | BVRT( dv i

BSTA% AND ‘iEERR) )rHEN CALL gpiberr("Ibwt Error"
$ = "HARMONI CS: FI LTER OFF"

CALL | BWRT( dvn )r X

I'F (1 BSTA% AND ‘iEERR) HEN CALL gpi berr("Ibwt Error"

WRT$ = " HARMONI CS THD | EC'

CALL IBV\RT dvnt )r X

I'F (1 BSTA% AND ‘iEERR) HEN CALL gpi berr("Ibwt Error"
$ = "HARMONI CS: ORDER 50"

CALL | BWRT( dvn \I\RT$)r .

I'F (1 BSTA% AND ‘iEERR) HEN CALL gpi berr("Ibwt Error"

-

e
- - -

-

=" MONI CS ON'

CALL | BWRT(dvnfe WRTS
I'F (1 BSTAG/(SAND ‘iEERR) )rHEN CALL gpiberr("Ibwt Error"
FOR | =1 TO 1000000: NEXT I
V\Cﬁ'll_'ﬂi I: V\RM_%ASURE | TEM HARMONI CS: PRESET CLEAR'
IF (I BSTA% AND ‘EERR) )rHEN CALL gpiberr("Ibwt Error")
s I_BV\RNE(AEUIB!I’;: | TEM HARMONI CS: A: ELEMENT1 ON'

Vv
I'F (1 BSTA% AND ‘EERR) )rHEN CALL gpiberr("Ibwt Error")
V\Cﬁ'll_'f I:BI\'I\RNE(AEUIB!I’;: | TEM HARVMONI CS: ATHD: ELEMENT1 ON*

Vv
I'F (1 BSTA% AND ‘EERR) )rHEN CALL gpiberr("Ibwt Error")
V\Cﬁ'll_'ﬂi I: V\RM_%ASURE | TEM HARMONI CS: SYNCHRONI ZE ON'
IF (I BSTA% AND ‘EERR) )rHEN CALL gpiberr("Ibwt Error")
RIS V\RN!%AS RE: FCRMAT ASCl |
IF (I BSTA% AND ‘EERR) )rHEN CALL gpiberr("Ibwt Error")
AT v g

Vv
I'F (1 BSTA% AND ‘EERR) )rHEN CALL gpiberr("Ibwt Error")
\/\C§I$ = V\RMTEASURE VALUE?"
IF (I BSTA% AND ‘EERR) )rHEN CALL gpiberr("Ibwt Error")

' read maasuremam dat a.
RD$ = CE$(1
CALL I

IF ( IBST AaAND EERR% THEN CALL gpiberr("lbrd Error")

C$ = LEFT$([RD$, | BCNT%)
FOR 0 52

-

IFB=0 THENB =L + 1
D$(J) = LEFTS(C$, (B - 1))
=M (B +1), L
NEXT J
PRI NT " TOTAL s >
PRI NT " FREQUENCY: " o
PRINT " 1: D$(1), D$( 2 ©
PRINT " 3:", D$(3), D( 4 @
PRINT " 5", D(5), D5( 6 =3
3?|r"7:',%7, %s =%
PRINT " 9i" 9 1 % 3
PRINT "11:". D$(11}, , 1
PRINT "13:", D$(13). . DS(14 [N
PRI NT "15:", %15, . %16
PRINT "17:", 7. g 18 @)
PRINT "19:". D$(19). , D$(20 o
PRINT "21:", D$(21). . D$(22 3
PRI NT "23:", % 23), . % 24
PRINT "25 " 25), . 26 3
PRINT "27:". D$(27). . D$(28 c
PRINT "29:". D$(29). . D$(30 5
PRINT "31:", %31 . . %32 2.
PRI NT "33 ", 33), > 34 o
PRI NT "35:", D$(35). . D$(36 Q
PRINT "37:", D$(37). . D$(38 =
PRI NT "39:", %39, . %40 o
PRINT "41: " 1), g 42 S
PRINT "43:", D$(43). . D$(44 )
PRINT "45:". D$(45). . D$(46
PRINT "47:", %47, . %48 (@)
PRI NT "49: "’ 49 " 50 o
PRINT "THD: *, D$(51) 3
VRT$ = " SANPLE: HO_DCF 3
CALL 1 BWRT( dvnfh )r D
I'F (1 BSTA% AND EERR) HEN CALL gpi berr("lbwt Error") =}
a
t he unction to disable the hardware and software. w
Call the IBONL f disabl e the hard d sof
CALL | BONL(dvn®g 0) o
END
Appendix
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Appendix 2.5 Sample Programs

Sanpl

*
*
*
* Used
*
*
*
*

and d
Bi nar

REM

DECLARE SUB
DECLARE SUB

e Program (4) for the WI1000 series

to set measurenent conditions/ranges for normal

isplay the fol |l ow ng

y data: voltage (V), current (A),

$I NCLUDE: ' gbdecl . bas'

b
Brerr” (o8 sprog

DI M DT(13)

CLS
PRI NT
CALL
I'F (d
cl ear

| BDEV( 0 dvny

1 0, Tios, 1, O,
v < 0) THEN CALL gpi berr("Ibdev Error")

the device.

data each time neasured/co
active power (W,

Kok kk ok ko kk ok ok ok ok k ok ok ok ok kK kk ok ok k ok kkkk ok k ok kkkk ok k ok kkkk ok k ok kkkk ok kkkkkk ok kkk ok kkkkkkkkkkkkkk ok kK k ok

neasur ement node,

ut

CALL | BCLR( dvm%?E .
I'F (1 BSTA% AND EERR) THEN CALL gpi berr("lbclr Error")

and read
ed data i s update
vol t age frequency (VHz)

Kok ok ok ok k ok k ok ok ok ok ok k ok ok ok ok kK kkkkkkkk ok ok ok kkkkkkkk kK k ok ko k ok k ok kkk ok kk ok kkkkkkkkkkkkkkkkkkkkkkkkkk ok ok

*
*
*
*
*
*
*
*

set measuremam condi tion.
V\RCALL IBV\RT(d RATE 0. 5S; HOLD OFF"
F (I BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
I TowdTl dvis VTS
IF (1 BSTA%AND EERR) )rHEN CALL gpiberr("Ibwt Error")
CALE |_BI\'/\%J(R d NT' e
v/
I'F (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
V\RCALE I:B" Fl I(_T R O:F"
dvn?
I'F (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
VCA\RLE I:BI\'NS?%dI r’}er/ OFF; AVERAG NG OFF"
Vv
I'F (1 BSTA% AND ?EERR) )rHEN CALL gpiberr("Ibwt Error")
V\RCALf er%d GE RAN(I 150Vv"
v/
I'F (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
V\RCALf |= " CU(Rd NT RAN(I 5A"
v/
I'F (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
VCA\RLE =" FREgJE\KZY SOQURCE V, 1"
IF (1 BSTA%AND EERR) )rHEN CALL gpiberr("Ibwt Error")
VCA\RLE I BV\RTNEAS(dURE | TEM PRESET DEFAULT1"
v/
I'F (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
VCA\RLE I=B (dURE FORMAT BI NARY"
v/
I'F (1 BSTA% AND EERR) )rHEN CALL gpiberr("Ibwt Error")
FOR I =1 TO 500000: NEXT |
V\RCAL I:Bﬁ?-(li-u%/ﬂ LTER1 FALL"
v
I'F (1 BSTA% AND %ERR) )rHEN CALL gpiberr("Ibwt Error")
FOR 1% =1 TO 10
& Te W%TA Ve RTS
IF (I BSTA% AND ?EERR) )rHEN CALL gpiberr("Ibwt Error")
R0 BRA i RS
\
IF (1 BST%/O ANDQ EERR; THEN CALL gpiberr("lbrd Error")
RS (I:NMJN CATE WAIT 1"
IF (1 BSTA% AND ?EERR) )rHEN CALL gpiberr("Ibwt Error")
P $ I BV\RTVEASURE VALUE?"
IF (1 BSTA% AND ?EERR) )rHEN CALL gpiberr("Ibwt Error")
‘read neasurenment data.
B8 71 R0y tviivsFos
\iu
I'F (I BSTA! AaAND EEl THEN CALL gpiberr("lbrd Error")
N=0
F J =7 TO 58 STEP 4
P:M% ,J+3,l:SF’:O/IP+CH%0
=M ,J+2,1:SS:O/I + CHR$( 0
= MDS(RD$, J + 1, 1): SR = CV + CHR$( 0
12 2 M Eo Y ksl :sfszz R ams( o\ lexs(sR), 2) + R
= "+ + "o+ y +
| GHT$(" 0" + HEX$'Q_88),K 2) 1+ %'?m("o" + $(§P , 2)
T AS(K) = K 1
2 :
F A b
F Ad T b
F A T b
F A T b
F A T b
F Ad T b:
F A T b
F A T b
F A T b
F Ad T b:
F A T b
F A T b
F A T b
F A "E" THEN b
NEXT K F A ="F" THEN b
Bg;_zopgsgl)_ 5- b%(z) + b$(3) + b$(4) + b$(5) + b$(6) + b$(7) + b$(8)
U = VAL EFT'(b$ 1))
E$ = M E&B b3,
FOR L = O(TO 7
NEXT L E=E+ (27~1L)* VA(MDS$(ES$, (8 - L), 1))
W = M D$(b$, 10, 23)
FOR M = I1= Tol=23 (2~ (-M) * VAL((MD$(Ws, M 1))
= + -
’E‘EXTFM 1 Y
= +
DTl = * (2~ (E - 127 *F
|F(N)r N)((< 1?5 12U)rHEN(DT(N§ 2
N = N + 1
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NEXT J
PRI NT " MEASURE DATA"
PRI NT "ELEMENT1 : ", DT(0), DT(1), DT(2
PRINT "ELEMENTZ : ", DI(3). DI(4). DI(5
PRI NT "ELEMENT3 @ " DI(6)., DI(7). DI(8
PRI NT " S v Dr(9). Dr(10j, Dr(11)
PRI NT " FREQUENCY: ", DT(12)

NEXT | %

' Call the IBONL function to disable the hardware and software.
CALL | BONL(dvntg 0)

END
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Appendix 2.6 ASCIl Character Code

Appendix 2.6 ASCII Character Code

ASCII character codes are given below.

0 1 2 3 4 5 7
0 20 40 0|60 16|100 0|120 16|140 0| 160 16
NUL | DEL | SP 0 @ P p
0 0|10 16|20 32|30 48|40 64|50 80|60 96|70 112
1 GTL|21 LLO|41 1|61 17|101 11121 17(141 1|161 17
SOH|DC1| ! 1 A Q q
1 1111 17|21 33|31 49|41 65|51 81|61 97|71 113
2 22 42 2|62 18|102 2122 18|142 2|162 18
STX DC2| 7 2 B R r
2 2|12 18|22 34|32 50|42 66|52 82|62 98|72 114
3 23 43 3|63 19|103 3|123 19|143 3[163 19
ETX | DC3| # 3 C S S
3 3|13 19|23 35|33 51|43 67|53 83|63 99|73 115
4 SDC|24 DCL |44 4|64 20| 104 41124 20|144 4| 164 20
EOT DC4 | $ 4 D T t
4 4114 20|24 36|34 52|44 68|54 84|64 100| 74 116
5 PPC|25 PPU| 45 5|65 21|105 5125 21|145 5(165 21
ENQ NAK| % 5 E U u
5 5|15 21|25 37|35 53|45 69|55 85|65 101} 75 117
6 26 46 6|66 22|106 6|126 22|146 6(166 22
ACK |SYN| & 6 F \Y Y,
6 6|16 22|26 38|36 54|46 70|56 86|66 102| 76 118
7 27 47 7|67 23|107 71127 23|147 71167 23
BEL ETB | 7 G wW w
7 7117 23|27 39|37 55|47 71|57 87|67 103|77 119
10 GET|30 SPE|50 8|70 24110 8|130 24|150 8(170 24
BS CAN| ( | 8 | H | X X
8 8|18 24|28 40|38 56|48 72|58 88|68 104|78 120
11 TCT|31 SPD|51 9|71 25(111 9|131 25|151 9171 25
HT  EM | ) 9 | Y y
9 9|19 25|29 41139 57|49 73|59 89|69 105|79 121
12 32 52 10|72 26(112 10(132 26|152 10| 172 26
LF uB, * J Z z
A 10|1A 26|2A 42|3A 58|4A 74|5A 90| 6A 106| 7A 122
13 33 53 11|73 27|113 11|133 27|153 11(173 27
VT |[ESC| + | : K | [ {
B 11/1B 27|2B 43|3B 59|4B 75|5B 91|6B 107|7B 123
14 34 54 12|74 28|114 12|134 28|154 12174 28
FF | FS | < | L \ |
(03 12|1C 28|2C 4413C 60|4C 76|5C 92|6C 108|7C 124
15 35 55 13|75 29|115 13|135 29|155 13| 175 29
CR | GS | - =M ] }
D 13|1D 29|2D 45|3D 614D 775D 93| 6D 109|7D 125
16 36 56 14|76 30|116 14|136 30| 156 14(176 30
SO | RS > N A ~
E 14| 1E 30| 2E 46| 3E 62|4E 78|5E 94|6E 110| 7E 126
17 37 57 15|77 UNL|117 15|137 UNT| 157 15177
DEL
F 15|1F 31| 2F 47|3F 63| 4F 79|5F 95| 6F 111| 7F 127
Address Universal Listener Talker Second
Command  Command Address Address Command
EX am p I e Octal —>{ 25 PpPU|<—— GP-IB code

Hexadecimal —

1!

NAK

1

[<=—— ASCI| character code

[~e—— Decimal
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Appendix 2.7 Communication Error Messages

Error messages related to the 488.2 communication mode are given below.

* When servicing is required, contact your nearest Y OKOGAWA representative, listed on the back cover of this manual.

» Thefollowing error messages are displayed when a communication command is received in 488.2 communication mode. For
adescription of errors which occur in amode other than the 488.2 communication mode or occur when apanel key is pressed,

refer to Section 16.2, "Error Codes and Corrective Actions'.

Errors in communication command (100 to 199)

Error in communication command

Code Message Action Reference Page
102 Syntax error Incorrect syntax Appendix 2.2,
Appendix 2.3
103 Invalid separator Insert a comma between data items to App 2-3
separate them.
104 Data type error Refer to pages App 2-6 to 2-7 and enter App 2-6,
using the correct data format. App 2-7
105 GET not allowed GET is not supported as a response . —
to an interface message
108 Parameter not allowed Check the number of parameters. App 2-6,
Appendix 2.3
109 Missing parameter Enter required parameters. App 2-6,
Appendix 2.3
111 Header separator error Insert a space between the header and the App 2-3
data to separate them.
112 Program mnemonic too long Check the mnemonic (a character string Appendix 2.3
consisting of letters and numbers).
113 Undefined header Check the header. Appendix 2.3
114 Header suffix out of range Check the header. Appendix 2.3
120 Numeric data error Numeric value must be preceded by a mantissa App 2-6
for <NRf> format.
123 Exponent too large Use a smaller exponent for <NR3> format. App 2-6,
Appendix 2.3
124 Too many digits Limit the number of digits to 255 or less. App 2-6,
Appendix 2.3
128 Numeric data not allowed Enter in aformat other than <NRf> format. App 2-6,
Appendix 2.3
131 Invalid suffix Check the unit for <Voltage> and <Current>. App 2-7
134 Suffix too long Check the unit for <Voltage> and <Current>. App 2-7
138 Suffix not allowed No units are allowed other than <V oltage> App 2-7
and <Current>.
141 Invalid character data Enter one of the character stringsin{...|...|...}. Appendix 2.3
144 Character data too long Check the spelling of the character strings in Appendix 2.3
{o]}
148 Character data not allowed Enter in a format other thanin {...]...]...}. Appendix 2.3
150 String data error <Character string> must be enclosed by double App 2-7
guotation marks or single quotation marks.
151 Invalid string data <Character string> is too long or contains Appendix 2.3

characters which cannot be used.

IM 253620-01E
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Appendix 2.7 Communication Error Messages

Code Message Action Reference Page

158 String data not allowed Enter in a data format other than Appendix 2.3
<Character string>.

161 Invalid block data <Block data> is not allowed. —

168 Block data not allowed <Block data> is not allowed. —

171 Invalid expression Equation is not allowed. Appendix 2.3

178 Expression data not allowed Equation is not allowed. Appendix 2.3

181 Invalid outside macro definition Does not conform to the macro function —
specified in IEEE488.2

Error in communications execution (200 to 299)
Error in communication execution

Code Message Action Reference Page

221 Setting conflict Check the relevant setting. Appendix 2.3

222 Data out of range Check the setting range. Appendix 2.3

223 Too much data Check the data byte length. Appendix 2.3

224 Illegal parameter value Check the setting range. Appendix 2.3

241 Hardware missing Check availability of options. —

260 Expression error Equation is not allowed. —

270 Macro error Does not conform to the macro function —
specified in IEEE488.2

272 Macro execution error Does not conform to the macro function —
specified in |EEE488.2

273 Illegal macro label Does not conform to the macro function —
specified in |EEE488.2

275 Macro definition too long Does not conform to the macro function —
specified in |IEEE488.2

276 Macro recursion error Does not conform to the macro function —
specified in IEEE488.2

277 Macro redefinition not allowed Does not conform to the macro function —
specified in IEEE488.2

278 Macro header not found Does not conform to the macro function —

specified in IEEE488.2
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Error in communications query (400 to 499)
Error in communication Query

Code Message Action Reference Page
410 Query INTERRUPTED Check transmission/reception order. App 2-3
420 Query UNTERMINATED Check transmission/reception order. App 2-3
430 Query DEADLOCKED Limit the length of the program message including App 2-4
<PMT> to 1024 bytes or less.
440 Query UNTERMINATED after indefinite Do not enter any query after * | DN? and * OPT?. —
response
Error in Execution (800 to 899)
Error in Execution
Code Message Action Reference Page
813 to 819 Invalid operation For the lower 2 digits of the error code, refer —
to Section 16.2, "Error Codes and Corrective
Actions".
830 Internal memory access error For the lower 2 digits of the error code, —
refer to Section 16.2, "Error Codes and
Corrective Actions”.
841 to 848 Integrator execute error For the lower 2 digits of the error code, —
refer to Section 16.2, "Error Codes and
Corrective Actions".
Error in System Operation (912)
Error in System Operation
Code Message Action Reference Page
912 Fatal error in Communication-driver Servicing is required. —
Other errors (350, 390)
Code Message Action Reference Page
350 Queue overflow Queue overflow Read the error queue. App 2-52
390 Overrun error (RS-232-C only) Reduce the baud rate. 15-12
Note

« Code 350 occurs when the error queue is full up. This message is output only for the STATus: ERRor ? query and

is not displayed on the screen.
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Appendix 3 Print Examples

The print examples given below may differ from the actual print outputs.

Panel Set-up Information
The following example shows the default settings (factory settings).

WT 1836M Setur Lists Print date/time
1996.04,01 Model name

151341 19 -
Model Hame  253639-C1 Installed options

Ortion <DA-BS~HRM
ATTEAEXT-MO Voltage range and measurement
mode for each element
U1 Manual 1868 Urms

Uz Manuatl 1868 Urms
U3 Manual 1888 Urms

Al Manual 28 Arms
A2 Manual 28 Arms
A3 Manual 28 Arms

Ext.SenCAl) 16. @8éml- A }

Current range and measurement
mode for each element

\\

Ext.Sen(A2) 18. 666mU-A
Ext.Sen(rR3? 16. aaaml)-A

External sensor

Display A [V |

DisFlay B A1 .

Disrlay C W o1 Display element

Disrlay D W 1

Wiring 42w «——  Wiring system

Filter off ng system

PeakHold off \Lme filter ON/OFF

Scalins off Peak hold ON/OFF

PT Ratio 1 1. B8

CT Ratio 1 1. 8886

Scaling Factor 1 1.8086

PT Ratio 2 1. 8088

CT Ratio 2 1, G062 \

Scalinag Factor 2 1.0988

PT Patic 3 1 6000 Scaling ON/OFF and scaling values
CT Ratio 3 1. 6880

Scaling Factor 3 1.0860

Averalding off

Ava TyvFe ExF.

fivg Coefficient ] \Averaqlnq ON/OFF, averaging type and coefficient
Hold off

Sample Rate g.58s . ——— Hold ON/OFF

Fra Filter off MATH settin

Frusuency Obj U1

CutBff Fra 8,560 \Frequency filter ON/OFF, input for frequency
Intea. Mode Manual measurement, cut-off frequency
Intes. Timer BBBhBBm:}

Rated Time(DR>  B@1hBém \Inteqration mode and integration timer preset time
Auto Print off }

Print Interval B8hE 1mBEs *\\\\\\\\\\\\

Harmonic off Auto print ON/OFF and print interval
DizFr. B Format Ualue

This can be printed only Harmonic analysis ON/OFF, display mode,

Al Sync. Source PLL U1
when the option is installed | Settine MaxOrder 58 PLL source, upper limit of the harmonic order
THD Format ) IEC (Setting Max Order), computation method,
Anti-Aliasing Filt. Off anti-aliasing filter ON/OFF

Toraue 2808, 6 Mm Torque and units of torque, input type, scaling
rem Analog 168099, } value or number of pulse for rpm, number of
POLE 2 poles for synchronous speed

Communication Command B
Command group used

IM 253620-01E
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Appendix 3 Print Examples

Output Items for Normal Measurement

The following example shows output itemswhen "7 | 1" is selected for the built-in printer output
type. The number to the right of each output item indicates the element no.

Normal measurement __—

Watt-hour_— ~lih+
Mgg'
Negative watt-hour Ah+

W“h'
Positiveampere-hour/""I

Negative ampere-hour

W

Marmal

. Manual
Manual print_—

1
1
1
1
1
1
1
1
1

RRRRMNNR R R R e

MMM MMMMEPMMAAWWHWN W WHWAWAEAWRDRNDNRRIR

1996.84.01 . .
12:55:36 T Print date/time
15.831

Urms
2.8303 Arms. —— Voltage
20,49 W< T Current
3I7.28 wvar Active power
61.21 -
- 26_22Wer
- 4.989 A Power factor
Phase angle
Peak voltage

Peak current
Elapsed time of integration

€3.997 Hz
-——-gF --—- \

3.848 k \E}_L

ia@.81 % -

5,236 mNROtatln speed
-————gf - Synchronous speed

6.81 % Sli
Mechanical power
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Appendix 3 Print Examples

Print Examples for Harmonic Analysis
Output item: & (current)

Element 1

(Measured current and distortion are printed in

numeric.)

Harmonic analysis
function 7

Manual print

Voltage/current

measuring range

PLL source

(Voltage, element 1)7

Fundamental
frequency of PLL source

////B4
Harmonic (up to 50th)

Harmonic
Manual
Function
U Ranse =
A Range = 2
Ext.Sen = 1
ual Or.1t
varl Or.1
PF1 or.1
Svnc.
Fres. U1
Total
T. H. D.
U Uz
A A Z
W W
URZ or.1
vart 0Or.1
PFZ Or.1
Or. Valuel
81 2.8121
82 B.008087
a3 8.3121
0.8820
8s 8. 1132
a6 8. 0062
a7 8.8563
838 8.8011
a9 B.8344
18 8.6z
11 B.08236
12 B8.080885
13 B.8166
14 B8.08883
15 B.8121
16 B.0081
17 8.8097
18 8. 0604
19 B8.06879
20 B.0885
21 B.086 1
22 8.B6ea5
23 8.8857
24 B.60802
25 B.0045
26 8.60082
27 B.8036
28 8.80683
29 B.08831
38 b. 06884
31 B8.0832
32 B.bBa2
33 0.8825
34 0.8004
35 B.0820
36 8.0000
37 0.08818
38 B.0082
39 B.006 18
48 B.0601
41 B.Ba17
42 B.6081
43 B8.80 16
44 8.0001
45 8.0014
46 8.680882
47 B.080813
48 6. 06802
49 B.0812
54 0.8081

Output item: [

Element 1

1996.084.0681

13:08: 17 ~_Print date/time

=15U A I\Output item
SomU (current, element 1)
88. eemU-A External sensor
41.97 UA

6.68 var . “Apparent power
N

P'é% gég Power factor

2.8326

Total rms value

Harmonic distortion

Hz
A
12.82 ¥ vv%(fundamental+harm0nics)

14.922 VU
1.8764 A
41.88 W
84.080 UA
13.35 var

B.80 PF

Measured value

— \.Content

Measured value

I
[

Logarithmic bar graph

&&@QGG@GQQ@QQQGQQ@QHGH@n@.—n@N&NQNQMB-P-.QUIQUJQI\)QGI

GEAOEEAIIIECOOICORIECRIOREOEEDIORIRRRIODO® =N
PR NOTORON = OO VN WD st et et (e P s DRI R 00 s Bors e DR P e B B B

- A (current in graph)

(Measured current is printed in graph.)

Function = A1

U Range = 15U

A Range = 256mY

Ext.Sen = 106@,08mU- A

VA1 Or.1 = 41.97 UA

varl 0Or.1 = 6.68 var

PF1 Or.1 = B8.4998 PF

Svnc. = PLL U1

Freaq. Ul = 63.998 Hz

Total = 2.8326 AR

T. H. D. = 12.82 %
= 14,922 U
= 1.8764 A
= 41.88 W
= 84.80 UA
= 13.35 var
= 8.88 PF

IM 253620-01E
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Appendix 3 Print Examples

Output item: £ - P (active power in graph)
Element 1 (Measured active power is printed in graph.)

Harmonic 1996, 64,63
Manual 22:111:31
Function = w1

U Ranse = 15U

A Range = 18y

Ext.Sen = 1.68680mU- A

Ual  Or.1 = 79.83 kUA
varl Or.1 =- 8.36kvar
PF1 Or.1 = B.8175 FF
Svnc. = PLL 1
Frea. U1 = 59.993 H=z
Total = 59.39 kW

Value Wl
2k 20k 280k

Measured value

Logarithmic bar
graph is finely
printed when
measured value
is negative
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Appendix 3 Print Examples

Phase angle of each
harmonic in relation of

Output item: d £ I (phase angle)
Element 1 (Phase angleis printed in numeric.)

fundamental of voltage pfg

Output item

DEGI«\\\\\\mhaseangm,dementD

Output item (phase
angle of current, element 1)

fundamentals of voltage

Phase angle between
\and current

Phase angle / —188 -38 @

) i??'?é Phase angle of each
125:94 harmonic in relation

Harmonic 1996.04.81
Manual 13:12: 13
Function =
U Ranse = 15U
A Ranse = 258my
Ext.Sen = 100, @08mU-A
VAl Or.1 = 41.91 UA
varl Or.l = 6.66 var
PF1 Or.1 = 0.5804 FPF
deal Or.1 = 8.00 des
Svnc. = PLL U1
Frea. Ul = 63.990 Hz
Fundamental=6G $59.97 des
U U= 14,922 U
A AE= 1.8735 HA
W WE= 41,99 W
VAZ Or.1 = 83.87 UR
varg 0Or.1 = 13.33 var
Or.1 = a.88 PF
Or. U [deal A [desal
az 61.99
a3 - 179.99
84 - 183,81
a5 B8.02 8.28
B6 - 165.95 - 110,47
a7 - 179.88 179.77
s - 21.12 58.27
a9 .04 8.74
1a 175.69 - 127.89
11 173.85 - 179.14
12 62.70 ~ 147.45
13 8.46 - B@.52
14 59.98 - 138.56
15 - 179.56 178.88
16 17.82 51.86
17 - 8,26 - 1.85
18 14,73 - 148.97
19 178.54 - 179.42
28 176.48 15,99
21 1.88 B.23
22 81,87 - 121.86
23 179.45 - 175.66
24 98.28 - 157.99
25 4,88 - 8.51
26 26,48 - 163.80
27 1r2.66 - 173.70
28 28,19 - 8.59
29 1.81 - 1.43
30 81.98 - 18.21
31 179.85 177. 34
32 49,07 65.38
33 8.2%9 - 4,51
34 - 88.11 - £9.,95
35 - i78.89 - 177.62
36 153. 45 19.24
37 4.57 6.56
38 - 35.38 - 19.95
39 - 169.46 168,74
40 - 185,90 98,93
41 .73 - 2.33
42 61,06 30.75
43 179.21 - 178.57
44 - 121.66 123.47
45 - 3.93 B.91
46 34.80 176. 36
47 - 179.7% 174,83
48 147.23 - 94.53
49 8.3 - 1,53
58 - 25.51 24,32

of fundamental of current

deg (bar graph

Output item: [, - H 4 (phase angle of voltage)
Element 1 (Phase angleis printed in graph.)

Function = U desl
U Range = 15V
A Range = 25@mU
Ext.Sen = 188.88mU- A
VA1l Or.l = 41.91 VA
vari 0Or,1 = 6,66 var
PF1 Or.1 = B.5884 PF
des Or.1 = B.00 des
Sync., = PLL V1!
Frea, Ul = 63.998 Hz
Fundamental=G 59,97 des
v} UE= 14,922 U
A AE= 1.,8735 A
W WwE-= 41.99 W
VRE Or.1 = 83.87 UA
var 0Or.l = 13.33 var
PFE Or.1 = 9.68 PF
Phase ansle [des]
98 180
az _
D e e |
S
B85
.|
SE——
-
19 ——
e e
p—
I
15 pove—
-
m
!
20 ——
1
R
25
-
]
pu—
38 —
A
p—
T
35 pee————
]
[
|
40 p—
P
T
d9
_—
b
58 i -
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A page
ABORT KEY oottt ssessssaeene

ACCUIBEY ...ttt

ACHIVE POWET ...

Addressable Mode. .

ANAIOG SIGNAL ...t
ANALY ZE KEY ...ttt
Anti-aliasing Filter

Apparent Hardware Failure-Check these Things first! ......... 16-1
Apparent Power ..... ..4-6, 5-3, 9-9
Attenuation CONStANt ..o 7-9
AUTO key (Auto Print Mode) ........ccceevrueenireecnininns 12-8, 12-10
AUTO key (AULO RENGE) ....cvvvevereereieieieicieieeeeieeeereeennes 4-4, 4-5
AULO PN oo 12-8
Auto Range Setting ... .4-5
AVEraging FUNCLIONS........coouiurirrieeeriseee s 7-9
Averaging Sample NUMDES ..........coovivrrerenesessne 7-9
AV G KEY ..o 1-5, 7-9
B page
Backup Function for Set-up Information ............ccccoceecvrnenene 14-5
Backup FUNCLION .....ccoouciiicieiecee e 14-5
Baud REte ..o 15-10, 15-12

C page

Calibration ... 16-1
CCITT ADDIeviations .........cocoeerreinirieeneneeesesee e 15-9
Clamp-type sensor
ComMMANG .....oovveriiieeeee s
CommOoN-MOde VOILtAJE ......cccovueuererieeriieieereee e 3-6, 3-11
COMMUNICAELIONS ...t 15-4, 15-7
Computation equation

....... 3-16, 7-2, 8-4, 9-10, 9-11, 11-2, 11-4, 11-6 to 11-9
Computation OVErflOW ..........coceerreiinreerreee e 1-4
Computing FUNCLIONS .......ccoiiiiiiiinieeeeee et 1-2
[©70] 3] 01511 (o ] SRS 2, 1-6, 3-10, 13-1
CreSt FACION .....ocveiiierctircer s 7-3
CSA ...coenne
CT ratio
Current iNPUt terMINEl ........cccoeeierreeree e 1-6
Current integration
Cut-off frequency (Anti-aliasing filter) .......cccoeveieiicccnenne 9-4
Cut-off frequency (Normal Measurement) ..........cccccceevereeennee 4-1
D page
DIA s 10-1, 13-1, 13-3
Data Output FOrmat .........ccoeerevneiennrereneeceseeesenes App 1-16
DAL ..t App 2-6
DC KEY eeriieceeireeieiei et 4-3
Default SEttiNGS .....ccvrereeeireseierreeeres e 2-6
DEVICE ClEAN ..o 15-5
Digital diSPlays ....ccooriiririririiireeee s 4-9

Display Function ...
Display Resolution
DiSPlay TYPE ..ttt

EffiCIENCY it 3-16, 7-1
Elapsed time of integration...........cccceeeenneiennccnennene 8-7, 8-11
ELEMENT K@Y ...crmiiiiiiiiiiccrecre s

Element number.
Error Codes .........covmvnnnnninsnsessees

Error QUEBUE..........couiieieiesteeie et
Exponential AVEraging ......c.coccoeereeueririreeeresieeesesieseseseeesesessenens 7-9
Extended Event Register .......c.cocvvvvvrreninnene App2-8, App2-51
External CT .......cceeenne.

External Dimensions
External input/output CONNECLO .........ccoeuererennne 1-6, 10-1, 13-1
EXtErnal PT ..ottt

External Sample ClOCK ...t
External Sensor Output Value.. .
External Sensor RaNQE .........ccceereeeninirieerenieeeses e
EXternal SENSOr .......cooovieiininininei ettt
External Shunt ...

F page

L1 =SSR

Four Arithmetical Operations
Frequency Filter (during harmonic analysis)
Frequency Filter ...
FIEQUENCY ...ttt

Front Panel ...
Function Block Diagram ....
Function grounding terminal .........c.cocvnernnnninnnincnineens
FUNCTION K&Y ..o
Fundamental + Higher Harmonics.........c.ccocoevvevenencennicenenne
Fundamental FreqUENCY ........cccoveerreeienineeneseeeseeiee e
Fundamental . .
FUSE NOIAEN ...

GP-1B INEIfACE ...ocvvvieeecresteseeeeteete et 2,15-4
GIOUP oottt App 2-4
H page
HaNASh@Ke .......c.oeeieieece e 15-10
Harmonic ANalYSiS.......coiiniininiiiiti s Chapter 9
Harmonic DiStOrtion .........cccevveevieveeeeeeeeeeeree e 9-11
HarmoniC OFAEr ......coiivieieieeei et 9-3
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| page N page
TEC ettt 9-11 NUMDEr Of POIES ... 11-6
|EEE488.2-1987 .....ccovevrrreieerreresierneneeienns 15-6, 15-12, App 2-1 NUMDBET Of PUISES ..o 11-5
IMPEABNCE ..ot 3-14
INFOrMEEION LISt ...vviiiciiciciciicceee e 12-6
L TR T R 142 O page
Initializing Set-up INfOrmMation ........c.c.ccceovneinneennecienne 14-2
INPUL SIGNAL ..o e 4-3, 6-1 OPENING MESSAGES ....cvvuvreerieeieeieesisteeseereess st esnees 2-7
Input value for element .........ccccoveveenreereseee e 3-3 OULPUL ChaNNE] ... 13-3
INput/output SIgNalS ......ccoveveerereiereeee e 1-3, 13-1, 13-2 Output FOrmat ... 12-2, 13-3, 15-1
Installation ConditioNS.........cccevvevereeienieseriee e 2-2 Output FUNCLION ..o 12-2, 13-3, 15-1, 15-2
Installation POSITION ........cccoouieeinireereeese e 2-3 Output ItemMS ....covveveiririeieene 12-2 to 12-4, 13-4, 15-1, 15-3
INtegrated POWET .......c.cucueriieuireieieieieiereeeiereieierebei e 8-11 OULPUL QUEUE ...t App 2-52
Integrated Value .........cccoveeinineinnecreeeeeeene 8-1, 8-7, 8-11 OVEX TANGE. ...t s 1-4
Integration FUNCLIONS.........ccoieiirieeseeceeree e 8-1
INtegration MOGE........cccvveirireeirse s 8-1, 8-8
Integration OVErflOW .......ccccoovveeninieeirecsee e 8-11 P page
Integration time reaches the maximum
Integration TIMEr ......cccccvreiirneeieeeseeeeens
INTERFACE ..ot
Interface Mode ........cccvveeiriviiiiei s
Interval ............
1S01@tion SENSOT ...
POWEr CONNECLOT ...t 1-6
K page POWeEr Cord ... 2,4,2-4
POWET FACTOT ...ttt 5-5
K@Y LOCK . 14-4 POWeEr INtEGration ...ttt 8-4
POWEr REANGE .....ovieieiiereeeee e 4-6
Power SUPPIY FUSE.......ccoieiieerinieeeririeenese e 2-4, 16-4
L PAGE  POWER SWILCH coocoeooeorcosesscessesssesssssesssesscssssssoes 15, 2-5
Print EXamples........coovninninnseeeses e Appendix 3
Line filTer oo 4-1 Print interval ... 12-8, 12-9
LINE FILTER KEY ..ecvirieieiiceeinieietsinieieeseseereeneseeneeneanens 1-5, 4-1 PRINT KEY ..ottt ssenesenas 1-5, 12-7
List of Communications Commands .............. App 1-1, App 2-9 PIINTEN .ot 2,12-1, 12-2
Listener capability ..o 15-4 Protective grounding terminal ............cccoeoverecnccnccnnenens 4, 2-4
Local CONLIOL ... 15-5 PT a0 e 7-7
LOCAL KEY ettt ssessssne s 1-5, 15-4
Q page
M page
QUETY o App 2-2, App 2-5
Manual Integration Mode ........ccccceerreiniveenenssenesneens 8-1, 8-8
Manual Print .............. . 12-7
Manual Range Setting .......c.ccocoerreernireiereseeerese e 4-5 R page
MATH funNCtion ... 3-16, 7-3, 7-4
Maximum analysis OFer ........cocovvrrrrernrssrssse s 17-3 RaCK MOUNt (ETA) ..o 17-4
Maximum integrated Value ..........ccoooreeenneenniceennne 8-1, 8-11 RACK MOUNL ... 2-3, 3-1
MEAN KEY .ottt 4-3 Range setting K&y .......cooiiiiiii 4-4
Measurement MOdES ........ccoevrerieererenerenineeeenes 4-2, 4-3, 8-4, 8-7 Rated Integration TiMe ......ccccveeenireeieninseesse e 13-7
Measuring FreqUENCY ..ottt 6-1 RATE KEY ..ottt 1-5, 4-2, 6-1
Measuring Peak CUrTent .........ccoceeerenueenenesieienerisesesesenens 1-4, 5-2 REBCLIVE POWET ..o 4-6, 5-4, 9-9
Measuring Peak Voltage ........ccoveerniniiernieiinineeneseneens 1-4, 5-2 Real Time Counting Continuous Integration Mode........ 8-3, 8-9
Measuring Range .. . Real Time Counting Standard Integration Mode .. 8-3, 8-9
MeChaniCal POWES ... REAr PANEI ...ttt 1-6
MESSAGES ...ceviinirerieirisieiese sttt Recalling Set-up INfOrmation .........ccocoeevreenneienneenineeene 14-2
MISC ..o Relative Harmonic ... 9-9
MODE KEY ..ottt REMOLE CONLIOI ... 13-1, 13-2
MODEL .... REMOE CONLIOL ... 15-5
MOLOr EffiCIENCY ...vcveereeeeiieiere e Repeat INtegration ... 8-2, 8-3
Motor EValuation .........ccccoveennieeiernceneseeeseeieeens RESET KEY ..ottt 8-10 to 8-13
Moving Averaging RMS KEY ...t 4-2
ROI Chart ...ttt 3,12-1
ROtAtiNg SPEEM ... 11-4
RS-232-C INterface ..o 2, 15-7
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Sample Programs........ceeeeeveeneneseneseseenenes App 1-30, App 2-53 Voltage input terminal ... 1-6

Sample Rate (Display Update Cycle) .............. 4-2, 6-1, 8-4, 9-8

SAMPLE RATE (SET UP) K€Y ..covvvieeirrecreirerinninnne 1-5, 4-2, 6-1

SCAlING FACLOT .....vviiiiciiicicice e 7-7 W page

SCAliNG FUNCLION ... 7-7

SCAliNG VAIUES ...t 11-2 Waveform Output FUNCLIONS ........ccceviveviieiiieieeicccieiceecenees 10-1

SCAlING VAIUES ...ttt 7-7 Wiring (Motor evaluation function) ..........ccccceeeeeccccnnenns 11-1

Selecting Output FOrMaL .........ccvuveieeerereeeeirereeeeerenenes 12-2, 13-3 WIRING K€Y ..o 1-5, 3-2, 8-10

Selecting the OULPUL TEEMS ..o 15-1 WITING SYSEM ... 3-2, 34

Selecting Wiring SYStEM .........ccevveerirneieneneeeses e 3-2

SET UP (Auto Print Mode) .........cccccuevenee. 1-5, 12-2, 12-6, 12-8

SET UP key (motor evaluation function) Z page
........................................................... 1-5, 11-2 to 11-4, 11-6

SET UP key (ORDER UP/DOWN) .....coovveerrmrennes 1-5,9-2to 9-4 Zero-Level Calibration .........coccvvennnnnisnenneseeeenes 2-5, 14-3

Setting the AdAress ... 15-6

SHIFT KEY oottt ses 1-5

SHUNL L. s 3-11

Signal Wiring Example ..
Single-Phase Three-Wire ..
Single-Phase Two-Wire..

SHP e 11-7
SOURCE KEY ...oeeererieierriseieinesiessesesesessessssessessessesesssenes 1-5, 6-1
SPECITICALIONS ... Chapter 17
Standard ACCESSOMIES ......cucueuireiiuireieiereieieieieiereierereeeere s 3
Standard Event RegiSter .........ccovreienneieniriecesseeens App 2-50
Standard Integration Mode .........cccoceeerneeinnenineneeseneenas 8-2, 8-8
Standard Integration Mode .........ccoceevvnevrirenieninseeneseenns 8-2, 8-8

SEOTrAGE ATCA ..ot 2-1
Storing Set-up INfOrMation ..........occeveenneciennceseereeienes 14-1
SUFFIX COUR ...ttt 2
SYNCAroNOUS SPEEM ......c.cuivvimiriiiiireiiieieieieieierereeere e 11-6
T page
TAIK-0NIY oo 15-4
Talker fUNCLION .......ccviiii e 15-4
TEIMINGLOT ... 15-6

Three-Phase Four-Wire .. 3-5, 3-9, 3-12, 11-10

3-5, 3-9, 3-12, 11-10

Three-Voltage Three-Current ..........cccccevecninenee 3-5, 3-9, 11-10
THMET ettt sa e sae e re e 8-2, 8-8
TOMQUE ...ttt 11-2
Total EffiCIENCY ..ovcveiceiireeee e 11-9
THIQOEN ettt 4-2,13-1
TRIG K@Y e 1-5, 4-2, 8-11, 8-12
U page
UNit Of TOMQUE ...t 11-3
UNIT e .App 2-2
Upper limit of the harmonic order .........c.cccovvnnnnnennccineenes 9-4
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